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Python & — 1] 51 5 2 H D) RE i K M FEE S . EIA &R0 m R, I Hag
i P 7 B S R SGEAT T I 6 R 9w FE . Python R RITEIRAIZh &8RS, HEA B
fRRENE, fEHAE R Z 0T & BIVF 2 U8 9 S IR AR BT B R T [ BRARE 5

PRA] LA 1A Python ‘B 7 £, http://www.python.org, LAJEACHS B — 3k i 2 23R BL
Python fif B¢ 2%  HARHEY R e, FEnT DLE 70k o bl sl A I 4t 7 RS =07
Python #isie, FEF AT H, KILFHINCR.

PRAT MR G A C 8k C++ LA mT LU C A 15 S ) N Python RSS9 R 3T
PRECREHESRAL.  Python i m] LAt FAF e il B FE R — T BB 5 .

AFMAEER M L FHN2ET Python i 5 R HAR R RHEAMINGMS . 1E% 35
B g G H Python ERESS RARAHBIN, Ak Bra ) 145 2 w51, B AARF W]
B 1L

U T BT AR AR SR E B R VRN A2, AP Python JE &% 0.,  Python &
TR T 2B F A IE U . W R AR EE ] C 8 C++ 4’59 8, 1574 Python
ke As Y e AN AE R 3 17 B Python/C APL 225 F- i . 4 5RtH mT [ 15— LR A48 Python %15
.

AT MAL 2R w5 Python B4 E6 AR MM, B4 AN L0036 FTA 8 s .
), BT Python Wi 2 5] NHE B RHE, I BB IR—AN KT8 5 R R AU
IR 582 05, R BERS B A4 5 Python itk B2 ¢, JF N LLJS 18 ] Python S
X T4k 5] 1% % Python REbk 2 (S 4 .

1. FEx

U SRR R UEBUR 2 TAE, S5 VR KIA — LT 55 IR 56 75 S8 F [ 304k i 7 R AT
AhEE. bl ARARELYE KR M SCAR SO AT B R/ e, s DL 2R T R E I E A
BT E A R . MVPRAR B S NN o OB . —NMREER TG GUL B A AR R
B AN B /NI RR

MRS — 2R R, ATREVRLZUE T LR C/C++/IAVA K%, It H R
3 2 5 4 R T R P U A B K . YRR LE A IR R g A 4
ERRIIR R — MBI TE. XSG ROL5emR 7 Al DU 815 5 e, =
IR L E R RSl — B 2R IES .

H2 Python 1E 2R T 7 ZMIE S .

ESRURBENS 85 % 5 Unix shell i A< 5, Windows 4 38 Sz 41 sk b 38 H: o i 5 64745,
{H Shell [ 4 6 3&E &8 ) SCF BB SUCAREEE, FEAE A RS GUI B FE P sk BAAMR
RERE AL ] C/C++/IAVA S 527, (HRME9% S —ANE R first-draft 727t ] REFEDE K
B R MR, Python B 5 T/, JoigfE Windows. Mac OS X 5§ Unix #:1E
ARG L e BR E R 58 AT %

B4R Python 5 T{#H, HEHZ—T1EBMMEES: 5 Shell BIA St H# A4
b, TGRS KBRS AL T 2 A SR, 53— 7T, Python #2417 Lk C B Z )44



Wi E, HHAEA—T] BEEE , ENESCR ARG HEEL, Fila. RIEREEM
i, BRI £ 0 I HE 25, Python Eb Awk L2 Perl #3& Al 58 (0 22 ) AR, /D>
KZHFHEAE Python 1 5 ARIE 5 [FIFE 1 5.

Python FeVF/RIGHE 7 70 HIN AN [F] (e, DU AE AR Python #2/7 &M . Python
NERML T RE RS, /R0 DU A ERE 7 (0 2l 8% 1F % 2] Python 42 17~
Bl IXUERIHAR AL T i SCE /0. KRG sockets SERF, HEISMLTK (A 7 B A
(GUD T HAgmgz,

Python & — [ 1R RIES, UMK gmiEmetn:, /Ral AERE ST R 454 = Sr it
[, Python fif 28 vl AZZ HLMEH, XA RIGIE 5 IMRFIE . 40 'S I 2 5 5078 H R )
WIRE R R RS E R R 5 . IREEEE AT DA E A — N S i 8.

Python ibF2 74 5 KIS M52, i Python 4’5 H9FE 2GE % ELRIFER) C. C++5X Java
FEAX RGN, X2 F NPT LA R A

T AR S5 R R ] DAAE — 25 1B A1) h R IA B R I R4

TR ZELAE A AR TR AR AN 28 TR RS 5 ok 4

ZEBSHITHEEH.

Python J&“FI4" & (1. IRAIRSE C i 5 gufe (8 v] LAER 5 18 9 AR e 25 AN N 1N 5 o B A
B, BE N T A EREMSUENAL, BiEE Python f2 /57 5 RE IR E (EblndEi%
W) &R, —BAREIEESE 78, /R0 L Python fif 28 82 iiti 4> C
RIFHART, FHEE UHOE MR Y BB 21TIES .

JFAE L —%], XAME S 4 55k H T BBC f1“Monty Python’s Flying Cirecus” 5 H, Al
RAT RN ATLAT K R 7E3CRS 5] H Monty Python ) S MUAMY AT AT, 1 HLAE 15 %)l !

BUEAREVE A Python MAsAE TR, KAEARELA0NS — S 2 (gni ! 23] — 1 1B S &
W RS, ARIER R Python fEREES 4521 .

A, IRATERRE Python MBS AVE . XRBF A —HFFR, HeaTiR
58 Ji T 51

AT T R ol i 7R 448 Python 18 5 K R G508 2 K51, 146 72 7] B 8 1k,
R RBMKIAN, HENHREEGEY, 550 E A E I SRR SR N

2. {#H Python f#fE2S

2.1. 1§ Python f#fEz2

Python fi# B¢ #% il & #f % 2% 78 H #5 HL #8 19 Jusr/local/bin/python3.1 H % F . ¥
Jusr/local/bin B 3% &1 Unix shell (48R BAHE, DR AT LUE T\
python3.1

A KEdMh.  [2] BT Python fRFESS 1) LA LN, XAl Re 2 H ALK 1Z,
PRE] LLER 2 2225 Python FFH 7 B R S 3 Biifih . (5140,  Jusr/local/python /& — > W,
ipuEED)

7f Windows #1%%_I=, Python i@ % 2357 C:\Python31 1B, SRVRETAFEIBIT 2235 W)
SHME I . EARE L BRI INBUR ) PATH S84 &, fRa] LLEE DOS & M i A LL
T

set path=%ypath%;C:\python31



TEE AR LAE R & DN — A SR TE (Unix #2402 Control-D , Windows &4t &
Control-Z ) ik AR LLOARAS AR t o an RIABAEH, fR AT LU % import sys; sys.exit()

Python fif s BA W R AT DIBE . 78 Unix R4t I, (T Python 28 4 ml g
22N 7 GNU readline & He, X FEEEL & 1RSI (158 B4 %8 A0 17 S0 1d sk 55 D g o /£ Python
FE & F ¥ Control-P 1] RS2 K B 42 75 SCRF A 247 i (1 B 181 SR 70 o W SRR HE e 7

CIFEN AR, MU R M 2T mE e HE2RERMNAESFH
Interactive Input Editing and History Substitution =4 HI4 A\ 448 /1) £ id7 « WA
R &, B B7x AP TR, MIULEH Ar AT mR D ae ANl F s R R BE d o R A% o

(backspace) M HTAT MR O N B 155 H BRI o

Python fif a8 A Le B /E AL Unix shell: 4 2 & & (tty) 1EARAERT N A B,
BB IR IEIAT 25 A SO 4 S HE LS br e S T FH S, B s O I
W SRR IR AT .

% b 3 3h Python fiE B 2% 1) J7 52 python -c command [arg] ... , XFhJEETTLE @
447 4T Python iE4), 2RALT shell 1) -c T, T Python iFA)il 2 & 2 f ol 3
i kE5k shell 747, — UG w$ HBRL SaEEX.

H—% Python BEE AT LY PEIARMEH . /R AT LAfE A python -m module [arg] ... 74
WHEAN, XERMEM AT PN TE RSB IAT R o —FE .

7E# python file Al python <file AR : XFF g — s, FEMEMN b3k
REN, KL sys.stdinread() o BKIAZERR FHAT HTARRERS QAL 1 2 N2,
FT AR B FR R SCAR R s A — Pl GEE AR R BT LU EfTiEE2 2] Python fi#
FE R bR ARSI SO B o

FEAT AR, A A BT A G Bedt N2 B X n) Dod i 76 A T % 3 -i
SRR . CUn FEHA 75 2 AFRHES A SR X Rt A R, SR R T ik

21.1. S¥EH

BATHRRR RN, AL AL G AT S0l w1 B 5 R A & sys.argy fEIBATHIA.
WREA AL ARTAT SHE, EEDH DT FRH LR sys.argv[0] « SHIALN -
(BEIBFRAERIN) B, sysargv[0] HIMEAN - o S ¢ @4 B, sys.argv[0] FIE N
¢ o MR -m fEE I, sys.argv[0] IMENTER BN Y . E ¢ @S B -m
P Z e A ETAS 24 Python fRRE S8 IR AL EE 28 BTl sk, 1R IRAFAE sys.argy it
i A B AL

212, XEHER

ML (ty) SR AR, FATTFR Python fifds TAEAE a0 . 7EHEXT
Bl FEAT R T s, MEASANKRT S O >>> ) WTELENTEE A2
I B, BRARZ=AN RS Ol Do RRERAESE — AT RN T A2t — 2R a3 B Ut
BRCA 5 FRRALR 7.

$ python3.1

Python 3.1al (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.

>>>

YEIN— D ZATEE N, D ARUEEESAT . IR XA if 155

>>>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. MRRBEREINE

2.21. IR

TEAR IR A, Python R 4T ED VB RME B AR ERIEZ (B B . AEXHBAT, &
PR B EFRIRATF s a0 52 SRS, BB AEST B AR ERER (S B 5 AAE RS IB H . C try 35
FJHP) except MAJALERP) R AR T R IR ) — SR ESA NI HS SEEERRS
IBH, IXIE A A S R B N A T S B BT AR E B S AR HE R R,
AT AT H ) I8 B AR R A

TE EFRFFEMIRRAF N A =45 GEE 2 Control-C 8¢ DEL) it HUHE i A I [F]
B EHERRF o

[417EPAT iy 2 W N BT /PR il KeyboardInterrupt 5%, FRATPLEE try 1E6)4
o
2.2.2. 1T Python BIZ

#! Jusr/bin/env python3.1

£ BSD 25 Unix £4i, HEAE Python A E17HIA LL N SCAAT CERAIA Python fi# ks
A EE A PATH ZZEHd) FHR T SO nT $AT AR gt 5 A HoR Shell A —f B %
B17:

#! Jusr/bin/env python3.1

#1 WIS SRR 055 fERE S B, HATLAILL Unix TS5 AT ¢ "\n' ) 453K,
MAREZ Windows 1745 AF ( "\r\n' Do VER '#' 55 & Python VER LG FT

A LliEil chmod 77445 Python A HE & AT S0 AT A X B A FR »

$ chmod +x myscript.py

7t Windows R4t L, A “PATEA S .  Python %3527 2 H python.exe H
KW py X, W HEAS Python SCERIT ik a] LK HAR A AIZAT 1. U R 44 )
DA .pyw , FEIXFIIEOLR, 385 H 3 2 B AR A

2.2.3. RIAEYmL

BRINE O, Python Y SCfF & UTF-84wid . TEMtgmis T, At FR 2805 WE/AmT
LRI PR 2055 B AR IR FF R R — R4 Python Frifk e 0T ASCIT A 5O AR 1A
X SRATA AT R AEAR KL S 258 ST (20 o U R IR 0 s T B4 R 0 i 4 4 00 20
WU SO UTF-84 i, I HL A6 FH 0 S B8 SCRESCA b BT A I 524+

PR OISR A R B F Rl . ik, 78 #1 4T (A7) JEHmAZED> TRk
A REAT SR 8 SCIER ST G

# -*- coding: encoding -*-

e, PSR T AR P AR S A U encoding $AXHK) UTF-84w Xt 5. £



Python FEZ2% Flit codecs —FyrRm] LAAR B — 5K w] HI ) gmA 41122
# -*- coding: cp-1252 -*-

B, B SRR 2 R A% A SCRE UTF-84m B i) SO, B SCHFE Windows-1252) HoAt — 4%
i, ARATLLE s
# -*- coding: cp-1252 -*-

XFER AT DALE IR SO 8 ) Windows-1252 - FF 88 th I BT 245 1 o 3XNMRFIR I A7
BB IHE AT 28 —Bl 2 — 47 5E Lo
224, ZERITXH

MRAE B AE FH Python B, 8% 7EREIR Python fif e 2% J 315 #0 75 BEPAT — Le AR AE 1K) A
L R LAY E — 48 PYTHONSTARTUP (13R85 845 ) 65 DA b iy & I SO 4 kil
XEETAE, X ZFEALT Unix shell f] .profile 7%

AN Bt s E, 24 Python WA sl dy sk LA /dev/tty 1E A4
VSIS WA S s B R R AT NARME A Bl ) o 8 558 B fiw A AE 7] — A i 44 7 18] A AT
FT A BB E BT B GoaT L T R ) 8 2 1 R A8 o AR R ARE AT LAE SR AN S A rp L 15
M sys.psl Al sys.ps2 HI4E4 .

import os

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

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

exec(open(filename).read())

W RARARALE 2 {1 TAE B s s B In i 3 2h S0, AR AT LAAE 22 JR i JE 3l S A A s e 4 A
if 0s.path.isfile('.pythonrc.py"): exec(open('.pythonrc.py').read()) FXAD 2 FE 92 H . 1 5 4R A 76 -
ANEAS AT R S B0, D ZUE BIAS H TR P AT DL ARE

import os

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

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

exec(open(filename).read())

Footnotes

[1] E Unix 2%t L, Python 3. 1R BRINR B 223 444 python A4, FTLAEA
=5 RI AL RGP Python 2.x AT 2 F 5.
[2] GNU Readline 41— > il AT BE4E I BE DI E -

3. Python &4t

FENHEMRGd, BATESHRERRAT ( >>> 5. ) KX aMAMEH: T
Kool AR ZRAE SR T B AN LR BT AR IS A DUBROR 75T Sk (94T /& Python
PR 2 R L0 N B o R RR ] P IEAT Y IR R A R AR AT N — A AT, XA
REERZAT RN

AT WP RRZ RG], SR HIRRFT TSN, #AEAER. Python 1



WA AT # JFah, EIWIATIA R R DL EE — 1T aa AL B, ] DAIR
P27 A ERAD J5 1T, H 2 AN RE AL & AE 45 5 ) o ZE 545 B Hh IR IR - R Al A2 e 2 T R
B TR RIS E), I BAZH Python MEREHAT, W DALER AT I R AHAT]

— LB B 451

# this is the first comment

SPAM =1 # and this is the second comment

# ... and now a third!
STRING = "# This is not a comment."

3.1. %% Python F{Eit&E 2

1 FRATTZR ) — e B Python 74« 3 3l Python fRR: 28 32545 1 HRET >>> I
(EHATFEZ .

3.1.1. HF

¥ Python filRE B AE N — AT BT B 88 : AR AT LA N — ARk 30, T8 S iR [l L.
FKikXBEFWEER: +,-,% B/ O B R’ B BEFBIERZSHIAMIES b —H
TAE (#i4n, Pascal 8¢ C); #E5 C (A1) O "JLALHRIX A fLsed. #ilan:

>>>2+2

4

>>># This is a comment

A

4

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

4

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

5.0

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

1.6000000000000001

R AR RESRRARKSE R, TSRS LR 54 R T 52 A R ).
Je T AT 0o 428 137 s B8 L ) SRR 5 RACE 2 Ui W] s X L IRATTE B AR A R 2o, JF
JEFRATREAS B AT eV AR 25 R

>>>print(8/5)

1.6

AfarH, 9 TIEW, ERARFRATR Rk At FRATARE A R R v
S 5 TR AT I R REOR R T e B A FEE R . e M5 BE2 I Floating
Point Arithmetic: Issues and Limitations JF 5055 5] FIR % =35,

X AN B vk i BT AR 2 R /NG 7y BRUAS B B R, AT DU 594 — N A, /) -

>>> # Integer division returns the floor:

w///3

2

>>>7//-3

10



-3

fE Python th, 485 ('=' ) FS@HTHEREWME. WG, £ 1T M HERRFIA
LA AT L A5

>>>width = 20

>>>height = 5*9

>>>width * height

900

YRR AR 45 J LA AR B —MA

>>>x=y=2=0 #Zerox, yandz

>>>X

0

>>>y

0

>>>7

0

7E Python 1, AFETEA F AT 208 X7, AWk S 51 R %
>>># try to access an undefined variable
weel
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
NameError: name 'n' is not defined

Python 58 4 3CRFF R, 7R & R AR AR Hoia 5 b B RO plH o8 AL
>>>3*3.75/ 1.5

7.5

>>>7.0/2

3.5

[+, Python > Re %, AL j 8k 1 452 . SSEAEZTNEHEE (real+imagj) |
& ifid complex(real,imag) #id kG .

>>>1j * 1]

(-1+0j)

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

(-1+0j)

>>>3+1j*3

(3+3))

>>>(3+1j)*3

(9+37)

>>>(1+2j)/(1+1))

(1.5+0.5j)

RHCE RPN TF SRR SCHME AR . 7T LUEFT zreal A1 zimag ME % z
RIFIE A B> o

11



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

1.5

>>>a.imag

0.5

BT AU R 2 Cint() , float() ) WAREH TR — SLhr LIFEHE—MIE
T TV Rets S HUR 9S8, A abs(z) WTLMSRIEH z 8 (DLE SEUE KR ) 5L
FHAEH zreal 153)'E K.

>>>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

>>>

ERZRHAERT, &g —REBEAMHER TR _ o XU SR Python iU vt
AR, or DR AT E S . il

>>>tax = 12.5/ 100

>>> price = 100.50

>>> price * tax

12.5625

>>> price + _

113.0625

>>> round(_, 2)

113.06

>>>

XoFF T 5 AR %R R AN EL I N AR R AR — Wi R — A
ML R4 R AL &, FERFRCE A AT NN B .
3.1.2. Ff&H

B 7 #UE, Python i&v] Llid JLM 7 KIRAE 2R H . AR AT ELE R S5 ) B3
gl ) A,

>>>'spam eggs'

'spam eggs'

>>>'doesn\"t'

"doesn't"

>>>"doesn't"

"doesn't"

12



>>>"Yes," he said.'
"Yes," he said.'
>>>"\"Yes,\" he said."
"Yes," he said.'
>>>"Isn\"t," she said.'
"Isn\'t," she said.'

Python fif R &5 FR A7 SR A N IO 7 AT ED AP R 2 SR . O T RoRvEm s, 75
GRS 5 H, SIS AR R TR RORIL (D) B, nRFEAFHE A as s
g5 CrO mEAaNG S "D BRG] S ) A, RZH$SS O ) L
PRI —F,  print() BRECAT LA R S BE A PR

A TUB IR AT DL 235 Bf SOR BoR N 24T o ARAT DU R RESEAT B EAT R I — N X
R C\ D) RT AT REEHE LESs:.

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)

W EREAFFHRPEA \n REAT, IR O\ FHREHRIT AR X4
UEREES THi NS
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.

WHRFRA K 757 5 SUAR R R N EIG(E (ED Python /R r ERIFF), \n (AT
F) FHIA S AT, JEEATRIRAE O\ D) RS o A7 17 5 A A R B
SRR W R

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

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

print(hello)

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

FRBALMER + f79 N9 &R, JFUMH * &5 (%) #HE.
>>>word = 'Help' + A’

>>>word

'HelpA'

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

'<HelpAHelpAHelpAHelpAHelpA>'
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PIANMB AR &R B 745 5 SCARTT BLE Sh Gk, L5 — AT % 5 ] VS R word
="Help' ‘A" /0. X RBEA TP TR &SRS, ARER T A>3 45 B Rk

>>>'str' 'ing' # <- This is ok
'string’

>>>'str'.strip() + 'ing’  # <- Thisis ok

'string’

>>>'str'.strip() 'ing' # <- This is invalid

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

N

SyntaxError: invalid syntax

FRABR AT LUEE FERGIH, M CES 8, B -NFEMM RE 0 . Python iy
B FRFRA, AL RS DR RUBGRREES, TFMAHN
DS o1 4 Frid RigE: EHE S2EIRMA RS .

>>>word[4]

A

>>>word[0:2]

He'

>>>word[2:4]

!

FZol VI BRASEHBME: WREBE AR, WEIN N 0 WRERE AR
31, MBRVCON B ARAE A A K

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

He'

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

'IpA!

AFT CEFMFAFE, 7E Python 2455 B R AN R 1. S8 I R 51 45 7405 HR IR
(EREEIV -2 a7
>>>word[0] = X'
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: 'str' object does not support item assignment
>>>word[:1] = 'Splat’
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: 'str' object does not support slice assignment

SR, I I A B AT e B B 3 R

>>>'%" + word[1:]
'xelpA'

14



>>>'Splat' + word[4]
'SplatA'’

VIR B EE — N EHPESERE: skl +s[it] 5T s’ .
>>>word[:2] + word[2:]

'HelpA'

>>>word[:3] + word[3:]

'HelpA'

Python REWE AL HEI b B L5 A e LTI R 5l — M RIERGHME (B R R T
T SERR KD KB A SERR B AR, G B RN ORe (BPY R A R T
B mhik B =R

>>>word[1:100]

'elpA'

>>>word[10:]

>>>word[2:1]

G DO AL, IR SBNHLITAET. Biln:

>>>word[-1] # The last character

Al

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

'

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

DA

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

IR 0SB LA 0, BROVE R A SEA LT
>>>word[-0] # (since -0 equals 0)
IHI

I S AR TR AT, (A S BT R ARV BAE) n iR AE .
>>>word[-100:]
'HelpA'
>>>word[-10] # error
Traceback (most recent call last):
File "<stdin>", line 1, in ?
IndexError: string index out of range

PEAG IR afer TAR ) — 7 AR R SR R 2 ) R s 3 — AR il
By 0 . MWABE n MEFRFRFBREE - NFEHFRALRSIE n o, fin:
s e

15



|Hlel|l|p|A]
et SR R
0 1 2 3 4 5
5 -4 3 -2 -1

FATHTF SR TR RG0LEMAE, B AT TR T NIRRT . i
B j AV HIX ARl 6] R TR AR 2L

MTHERRT, WREIELHN, DA KERNNRIINZE. Flan, word[1:3] 1
KER2.

WEREL len() 1R BEIF=FF R ) SLPRC R

>>>s = 'supercalifragilisticexpialidocious'

>>>len(s)

34

3.1.3. 3F Unicode

M Python 3.0FF 44 T A 1) 745 5 4B 32FF Unicode (2% http://www.unicode.org ).

Unicode i AR ECEAREEFRE 5 SCARHE I IR E AL T S —%wiD . LT, R 45256
ANT]FHHE S R gmEY, SO E B g D S B8 S A AR T . XA AR R [
brtb CGEHSE i18n — i +181F R+ n ) WNWEME.  Unicode @it N AT HIE & @ L —
AMRBD TR T 3%/ 7] 7

WRARAE A5 B PSRRI A, R 0T LS A Python 1) Unicode_Escape 477 5.
TNHMF T R T A X A

>>>'Hello\u0020World !'

'Hello World "

AL F 5 \u0020 Ko TEFE A7 B i A 4q 5 A~0x00201%) Unicode 4 (Z54%).

HAth 757515 Unicode 9wt —HE#k B R N NI gl . R AT 2 E X
1 ke Latin-19m i3 55 8, AR2 K I4aid /T 25611 Unicode =45 F17E Latin-14wh5
R —Ff.

B 7 IX bR AEGmS, Python ib$gfit | —# &1 T HAth R0 4m S A2 Unicode =45 £ 1)
Fiiko

FRPEX R T — encode() J5i2H DLK 745 BB B i BURE 8 AL (I T R 81, BB
WA NE B gmhS 2 TR NS HL

>>>"Apfel".encode('utf-8")

b"\xc3\x84pfel'

3.1.4. &

Python 5 )Lt &4 HREM, RIS HARER AT 020 & HIE 1% dist)
RS HE S RN —RIME (BD. IR IA TR ER R MR,

>>>a = ['spam’, 'eggs’, 100, 1234]

>>>a

['spam’, 'eggs', 100, 1234]

16



KPR BRG], FIRREIWMEZN 0 G, FHARBAMEY . SRR,
>>>3a[0]

'spam’

>>>3a[3]

1234

>>>a[-2]

100

>>>a[1:-1]

['eggs', 100]

>>>a[:2] + ['bacon’, 2*2]

['spam’, 'eggs', 'bacon’, 4]

>>>3%*a[:3] + ['Boo!']

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

H5EREN A ANFE, RPN TR AR .
>>>a

['spam’, 'eggs', 100, 1234]

>>>a[2] = a[2] + 23

>>>a

['spam’, 'eggs', 123, 1234]

BRI WA AR RVER,  EE 20T DLSCR B R/ N B S AN R
>>># Replace some items:

«a[0:2] = [1, 12]

>>>a

[1, 12, 123, 1234]

>>># Remove some:

«:a[0:2] =[]

>>>a

[123, 1234]

>>># Insert some:

«a[1:1] = ['bletch’, 'xyzzy']

>>>a

[123, 'bletch’, 'xyzzy', 1234]

>>># Insert (a copy of) itself at the beginning
>>>a[:0] = a

>>>a

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

>>>a

[]

WEKH len() FIFERTEMERT51%.
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>>>a = [lal, lbl, ICII ldl]
>>>len(a)
4

R AR B R R EAE A (B A HAR AR 512, Flin:
>>>q = [2, 3]

>>>p =1, q, 4]

>>>len(p)

3

>>>p[1]

[2, 3]

>>>p[1][0]

2

PRAT CAFE B SR RIS I 25 -
>>>p[1].append('xtra')
>>>p

[1, [2, 3, 'xtra'], 4]

>>>(

[2, 3, 'xtra']

HR: RGNS TR, pl1] M q s EfREE—DAR ! HAPKAEF RS X E
I

3.2. Lm4miERNE—$

5%, AT LA Python 1 EL2 N2 58 AR A 55 . Bltn, FATAT DME P —FESH FF
BASFEEL 7 IWILE T 51
>>># Fibonacci series:
«# the sum of two elements defines the next
«.a,b=0,1
>>>while b < 10:
print(b)
a,b=b,a+b

coO U1 W N = = 3

AT s 7L BB -
FBoTEE T % ZUURE Rk ZRE a A b FNFEEE 0 1. RE—
AT BATL - RIXFEE A, X 855 A 3 I RIE AR T U AT 5 S th 5. S5 AU IR
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1k T MM ) A R SRABLI

WA Ubibdy: b<10) AHHE while TEH e — BT, B CES —FF, 1£ Python
AT HEZR G H N True , O8N False « ZAFBAT LR — AR el yIRE, Flk
ATLLRAE T, B KEIEZ T IR True , ZSHIFFIN False o i1 48 FH ()l
PR —MAE A LR ARUER EL B RAERF R CIBE S RIS —FE: < UNT). > CRFO.
== (FT). <= OUMNET). >= (KFET) M 1= (R%ETF),

TEIRE F8 & 4t AR 45t Python BV 4R 775,  Python (33K 1) ¥
A SR — B REAT N TIRE, BT MR AU R AT N 2245 (Tab) 205 #% (Space).
S RIS ZAE 2% — A SOA G 48 2% SR S BE A2 2% 1Y) Python ARRSHI N, K 22 BUA i 4 25 #0
H& a4t thae. U8 BN — N E SRR, e = E N — 24T LR BE N
FERL (PR RRE 28 TCVEE R ARAT A R N 55 — A7) TR AR ) REAT L AT A AH
[F) % H )4 32t

ek print() #45E RIE S . 5 1R DUR AR B g i 2k 2 Hh 7 AN ]
CRAT A TE T E AR R R0, e DA ZAFRIEN, KiFE B F= e, 256
BT S S IATEL, IF T (Al N — 234, I AR W] RABE 4 1% A 245 53 471
e

>>>i = 256*256

>>>print('The value of i is', i)

The value of i is 65536

KT end (¥ wTLARREE S b b 5 44T, B0 FAS [R] 245 B 4 R i
>>>a,b=0,1
>>>while b < 1000:

print(b, end="")

a,b=b,a+b

1123581321 345589 144 233 377 610 987

4. R Python JRFZ1=HI

B 7 E—AE while 13 1EA)SL, Python AR A IE 5 —FE SCREH F i FE 4 s
A), BRI E R,

4.1. if Statements if iB4]

if 1AWV B I RIE ) SR AL il
>>>x = int(input("Please enter an integer: "))
Please enter an integer: 42
>>>if x < 0:
x=0
print('Negative changed to zero')
«elif x == 0:
print('Zero")
«elif x == 1:

19



print('Single")
..else:
print('More")

More

if BRI LA EANKEZA elif 4 iBR), JFH else 2 CBR)RTIER, elif Y
seelse i 4ES, 1X AT DA R G id FE 4 3k i) L. 7E Python 1, fiiF if ... elif ... elif i&5)
HAERBHAMIES P switch f1 case EA)EH .

4.2. for i&f)

Python 1) :keywor: for™ 1EA)A] e 5 4R7E C B¢ Pascal i 5 H I A AR . 52
WEE— NS ZHF AT IR (R Pascal) B 1 I 7 8 SGEAE R 2 1B 26 AR IR RE ) (36
h C) AfE, Python i for iBA)RMHEM ] (FIRBCFRFED) BITE M EATE 55104 1
iU AT EAR . BN (A B0

>>># Measure some strings:

«.a = ['cat’, 'window', 'defenestrate']

>>>for x in a:

print(x, len(x))

cat 3

window 6

defenestrate 12

TEEFS HE OEE B L AR P A A 2 2 1) CRANAEA T P A RA FRA, B 4]
& Do MRFTEMBBOEAIERRFR (LB R, ARG E R EIA T IER.
Y e AT LT (B A3 —
>>>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. range() &
WRARDATER— DR E A, WE R range() IR EHG . BAER—NEZELHF
5,

>>>for i in range(5):
print(i)
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3
4

BRI LENA SO ETEAE GRS, range(10) A 10ME, — M KE N10M)F
MBI EER T . TLAE range BREUN 5 — DMEUETT G, B faE —DMAFEMDEE (&
BRAK, AN IR AE L.

range(5, 10)

5 through 9

range(0, 10, 3)
0,369

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

MEGERFIIRIZES], FRATCAEE A4 H range() A1 len() (SEED. W0 Fis:
>>>a = ['Mary', 'had’, 'a', 'little', 'lamb']
>>>for i in range(len(a)):

print(i, a[i])

0 Mary
1 had

2a

3 little
4 lamb

SRMAE R Z B RIGHL T, A enumerate() BEE T . 2% Looping Techniques
Hi 7T

WHRAR RZFTEI— range (7B S RAEFTEAER.

>>>print(range(10))

range(0, 10)

TEAIFR T range() PREGR [FI RN RERIAE £ —ANFIER, HFESL LEHAL. UiRiE
KBRS, ER— MR 1) 7 H1 R BHES TR G (HON T8 206, B R IEMIE
F%,

AR X Gt Ak CHT  BIIE G 1R D TS B8 M\ RE 6 7R G v SR04 4 4 10 B 3] 45
PR EEEE ) — A b (250, BATCAENTEH for BRI ZXE—A A0 o list()
PR A GERED, BMNER (5 Fhalds®.

>>>list(range(5))

[0, 1, 2, 3, 4]

FEBRMN BB EZ R E A O8O MATER G5O 1ENSEH R
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4.4. break #1 continue iBA], WUKREIFR else FA]

BAECIBESH—F, break EHH TEEH RILH for fEMEL while fEH.

continue %), [FIFEEEE CES, SEEHN N — IS,

TERE R AT DL & —A else TA), HIEH T3 RANRIEEH ( for fEH) B KA
BRB AR C while 16 B #ATE, M@ break THA)SERIGHE IEAMAT. T
AR RBIIEIR 2 — AN 8] 1K) 7= 15«

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

for x in range(2, n):
ifn% x ==0:
print(n, 'equals’, x, "*', n//x)
break
else:
# loop fell through without finding a factor
print(n, 'is a prime number")

2 is a prime number
3 is a prime number
4 equals 2 * 2
5 is a prime number
6 equals 2 * 3
7 is a prime number
8 equals 2 * 4
9 equals 3 * 3

4.5. pass }&f]

pass iBAIABUEM S . BRI TIES W LR E KB EIFABAET R Bl
>>>while True:
pass # Busy-wait for keyboarda interrupt (Ctrl+C)

XIE AR RN
>>>class MyEmptyClass:
pass

T AT LA pass HIHBTT 2 AR S — > BB SRR ARG I, X R VRARAE
WL R ZIREFEYE.  pass HERER I 20K .
>>>def initlog(*args):
pass # Remember to implement this!
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46. TEXEH

BATAT LA — N F DAAR BB S 121 5 1R S IR B2 5051 1Y) R 2
>>>def fib(n): # write Fibonacci series up to n
"""Print a Fibonacci series up to n."™"
a,b=0,1
whileb < n:
print(b, end="")
a,b=b,a+b
print()

>>># Now call the function we just defined:
«:fib(2000)
11235813 21345589 144 233 377 610 987 1597

Tt def MUl —AERE X . HLEBIIRE REL UG SR SR, ©
TE R — AT IE M R R BUR B ), B Zigiidt .

BRI IR 28— A7 18 A1) W LU T R 55 B SOA, IR AN 2055 e B BT SOR 4 o, B
PR docstring . (% %T docstrings W15 28 27% Documentation Strings 14517
g4 FUYT RIEIE docstrings 3 SE L BT FT EP I SCRY, B kA P aE i RS 22
R, EARERES S docstrings & —MFRISEER, EE R STIRIE .,

BRE I R EUREAS B AR AT S R Y1, BTA R A 2 IR E
HRMGEALEAE R IIT TR . BEIIHE RERTASRPER, R)E 05 REN =BT
SR, RERERTER, RERLNELTR. HIt, £REEANGEEREHEERE (B
JEH global #EA)A4), RAEMATAT L5 H .

MRBCOR AR, LSS MR R RS SR Bk, SH0EEE £E J7 ki
1 GXH A SRR 90, MEHENRIMED . [2] 24— ek &0 A h sk 2T,
K I B — AN ET I R AR

— AN REUE LSTE AT S RN IR S . REAIERNE (R H— M
Python MR 2% A E N H P F e X EREL 2EA . IXAME AT DU F HAh 1) 427 (RIARE 42D,
SR B AT AR R U o X AT DA Sy FH ) oy 4 AL

>>>fib

<function fib at 10042ed0>

>>>f = fib

>>>f(100)

1123581321345589

WRARE S HAE S, RTRES T fib A2 — AL e — AN, BNE
HARBYEAME. F5L b, B return IBAJFIREASE SR Bl —ME, BBRZE—MHSS
NRBUEIME (F8 Nonme Do X/MEMFK N None (X2 NWEHAFK). WHE None {f &M
— W BEMME, IATES WRHEE 2 0 R gs 2 0E (RS AT N 2. W SRR AR
FEIXAMEM N, B print() K.

>>>fib(0)

>> > print(fib(0))
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None

& X AR B AE R I H R IR, AR FTENE, AR H1,
>>>def fib2(n): # return Fibonacci series up to n
"""Return a list containing the Fibonacci series up to n."""
result = []
a,b=0,1
whileb < n:
result.append(b) # see below
a,b=0b,a+b
return result

>>>f100 = fib2(100) # call it
>>>f100 # write the result
[1,1,2,3,5,8, 13, 21, 34, 55, 89]

HEBI, XN BT E T — 2 Python fRIBTHREE: -

return iEA]NERECHIRE—ME (ATLLEZ A . ARIEXSHN return EH)IR [
None 1H. BREHATRIG (FBI%AE return iBAJITENL) 2R [8] None 1H.

result.append(b) iEAJE A T HIEN B result (K]—A 7k o FTEERIE T R R
44N obj.methodname , Ak obj AIEANKFR (HATFERNFKZEAD, methodname =2
WG E LT . AFEP %) KM E LT AR TTE. AR GEFR) A
JHEATREE M FE 2%, HIXIFASFEEAEL. (RATLMER casees Xt H 2% % 2%
BAF%, ©% Classes 25 ) ™I I append() 77722 ARSI GE X1, E¥s—
AHTCRBINBFIR KR FEXAREIFEZEFRT result = result + [b] (GRixXiZH),
EPSTAN=Y V@

4.7. R Python EHEIENX

f£ Python 1, Rt m] UE LR EH TSN RS X EA =R KRR, BaT IR
xR

471. BRINSHE

5 I — R R N — D A S8R E BRE . X0 — AN AT DU B g SO 8
VR Z 55 /D 1 2 200 FH 1 BR
def ask_ok(prompt, retries=4, complaint="Yes or no, please!'):
while True:
ok = input(prompt)
if ok in ('y', 'ye', 'yes'):
return True
if ok in ('n’, 'no’, 'nop’, 'nope"):
return False
retries = retries - 1
if retries < 0:
raise IOError('refusenik user')

24



print(complaint)

XA R FonT DU A oy A H -

e giving only the mandatory argument: ask_ok('Do you really want to quit?') 1Y %5t 2%
51152 40:  ask_ok('Do you really want to quit?')

e giving one of the optional arguments: ask_ok('OK to overwrite the file?', 2) %3 H—/>
AlikHIZ% . ask_ok('Ok to overwrite the file?', 2)

e or even giving all arguments: ask_ok('OK to overwrite the file?', 2, 'Come on, only yes or
nol") ERH A T A IS %  ask_ok('Ok to overwite the file?', 2, 'Come on, only yes or no!")

This example also introduces the in keyword. This tests whether or not a sequence
contains a certain value.

ARBIFERENAE T in KBRS . ERnill 75 B a8 AN e 1A .

BRMER T ZE R HUE N 2 X BHME, .

i=5

NS
O

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

i=6

Wl 5 .

Important warning: BRVVE HBE — K. XA S ERIAE S T AR XS R & B
AN, B g ER . - BB K 2 B SEE o i, T T R 7 S SRR A R 2 AR (T
) A ez,

def f(a, L=[]):

L.append(a)
return L

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

QLR TR
[1]

[1, 2]

[1, 2, 3]

WERARA B BRAIMEAE G S A T RA, URA] DU T — A SR %L
def f(a, L=None):
if L is None:
L=1]
L.append(a)
return L
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472. XBFEH

PRIELRIFE AT LA keyword = value T Ul KEEFSHOMA . filan, ST R
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, "!")

A DU PR AR 7 20

parrot(1000)

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

H2 DA U A A2 R Y

parrot() # required argument missing
parrot(voltage=5.0, 'dead") # non-keyword argument following keyword
parrot(110, voltage=220) # duplicate value for argument
parrot(actor="John Cleese') # unknown keyword

B, ZHYNRLI BE) MESHRGEA KRBT SH, XEREFUIRA T
4T WEREA — NBRIMEIEARE ., (M SEEA R 2 IR AE——E [F— AN H
'43 56 EZHMFNE S 4 FARMAERET . XA S BRI T0 HES 51]1
>>>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’

Gigfa—NIEZ) Fname BN, REBEZ —MEE AR BTSSR B HIKL
B BRI (3% Mapping Types — dict ). XA LGS RN *name (IES (EETF
—had) —EMEH, EEZ-MES A RERER SR DAL E S BN T
( *name WU ILLE **name Z A1) BN, FATTE LW REL:
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])

26



BT LUIX 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")

b2 HH G R 2

-- 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

HE: KBTS HEAA YR N BAEFT BT X T I keys() 7R BRI HE
Fr CEDFE G 21 AT 75 X H0 R AT, 75 U S5t R 7 A2 AR AT -

473. WESHIIR

B, R G fR I — AN R T U AR S 3 H S B0 A . XSS HOR
Ht—A el (3% Tuples and Sequences wZ1A/741 ). fERIAR B WS HHT, "TLULAEE
HEZOSSTIINE S8

def write_multiple_items(file, separator, *args):

file.write(separator.join(args))

W, X AR SHAETE SRR G E X, BT WAL S 45 B
T NN SE . EATHIE *args ZH G S R KRBT SH, AT H e
O AR B S HUE A .
>>>def concat(*args, sep="/"):
return sep.join(args)

>>>concat("earth", "mars", "venus")
‘earth/mars/venus'

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

4.74. {HBEIIF

— IR SE LR s BB HOE — YR BT A R R E T ALE SO0, 7R
sS4 tetn, WAL range() WIEESHSTIY start Al stop . G RABATA RIS A
M(SHD, AR =~ BRSSO IR BT H IR Hk R

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

[3, 4, 5]

>>>args = [3, 6]
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>>>list(range(*args)) # call with arguments unpacked from a list
[3, 4, 5]

PAMCEHE, St af DUEA - AR OS24

>>>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, "I")

>>>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’
demised !

4.7.5. Lambda 5=

HE T R, — S L R A AR S F LR R N N 21 Python 1, 4 Lisp.
i lambda BT, AT LA KL/ BE 44 BR A X BT — MR BT PAS Z 42 AT (Lambda)
PR%: lambda a, b: a+b . Lambda 77 3] &M AT AT 575 R EOT R T . B
BRI, Ad AN B — N SL AR . ATE SCEUE, BT R R HUE SRR - 3R
LT E R EoE X, lambda 77 =00 DUNELE S 5] AR &

>>>def make_incrementor(n):

return lambda x: x + n

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

42

>>>f(1)

43

4.76. MNHEFEFH

33 HL R — S TSR A B Y AR R E

B AT REZ S e T GO (KR B T AR DL, T % TR 0 X 52 1) 42 R Bl R
DRI 3 e 5 1T LASE T Fe At 73R (B JE 4 BT Rk — A BRI B X 4T
ZUUKEFRIFL, I H A SL4R.

MRSCRYFERRAS 24T, 8 ATRZR ST, EWR EEHE (88— 5XEmM
RN E . BT RROZE B Z B (A, Ik xS F 205 Flid si 2

7E Python o1, 1EVESM T8 ANE AT 4 b th 22 st DR bt SR 75 S A0 B S R i) T
AL ORGSR LR IR S : 4T 25 M — AN AT e T
A SCRY R R BRI . (BRATARH S — 17 R RS B S E AR A5 5, DEUEE
FREE A RS ) R BT AT TR UG I A 2 T4 B 2 A B S E R . R
R IR SR 0T CHEA AT 2 50D T34, SR L 0 BT A R AT 525 1 40
R 2. TEY R IR E T RS2 AR GEH A8,

X L — AN AT SR S A
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>>> def my_function():
"""Do nothing, but document it.

No, really, it doesn't do anything.

pass

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

No, really, it doesn't do anything.

4.8. PS: RGN

BAEVRRIKS S 5 E KR, SER A4 Python AR1S, REMESHR—T M 7. K2
BB S TN XM RS (SRR SRR 0 O, Hoa—2e b Hoth BAA S 4F ) 5L
Mo LR HANZE 5 B EAR AARRG S 2 — N R, TSR — AN B g XUk S e e A ad

XfF Python iS5, PEP 8 T4 AL H H A RS, et 7 — AN s Tk
(1 BB N I gmiD A AE . B—4L Python JF & & #INZAR AT 35— F e, X B ARt
(1 foc EE L 1) 105

AN TR i, FFEAL A R AT o

AN RN TNt (RFERIZMERE) FIRGEdE CERIT S i mdr Gk
B HRFF S FEOREL (FOAA R g2 ErHRAFRR R TR, RIFi R E.

A7, BERMAITEL 79N EFF .

XA A B /N s 2R B F BARASAE R B R 38 B IFRHE R LRSS s ]
HE o

15 FH 2547 93 S 20 R B DA B o 0 P R AR AR AT B

WERTT LA, W3 RS BT

15 FH SO 4755 o

TEERAERF R MALE 5 2 J5 A 254%, (A E ERAERE S N : a=1f(1,2)+9(3,4) -
i 48— A% iy B AR 2R R R B 20 e i A CamelCase 77 A\ % 2%, ff H
lower_case_with_underscores J7 =iy 44 B& HU J712:

B self {ENTIENZE—ANSH 4% (% AFirst Look at Classes #1175 IR NZKA
5D,

R AR A B AR ARAD 4 72 B B e v, AN ZEEAH A 4mi%.  Python ERIAH) UTF-8
HatdE 2 ASCII JahS 7EAT T 1B Ol T &8 TAE I S 4

[FIRERT, WA A Bt HABE 5 1 0K B s B 4E 9 ARAD, AN Z{E AR ASCIT #4F
FIARIRET o

Footnotes
[1 HL b, MRV RN BEIFRRR, FONWER A8 — A A % (S50,
1 VAR S B R 0 BT AT B (BRI G ERD

29



5. HiEZEH
REFEMTE TIROLFT R — S 5iH, FEWHRM T —SH N A,
51. R®RAFIFE

Python [ 7R e R R 5 B8 2 1057k X LR I 5IRX R 5

list.append(x)
FEHIRARRBHIM—DuE, FFT allen(@):] = [x] -
list.extend(L)

W INFE SR TR Y AR, ERT allen(@):]=L .

list.insert(i, x)

TEFREM BN — DT R . D SECRHEEANAERTH TR RG], Bk a.insert(0,
X) SAHANTESIF LTS, FFE a.insert(len(a), x) Ht%5[F T a.append(x) -

list.remove(x)

MERFIFRHE A x B —ATeR. MRAFERIHER TR GURE R .

list.pop([1])

MRz R PR E M Bo R R AIE (FEERMED. WIRERET,  apop() £MERIHix
IR G — TR (OFERESE | 7765 2RI S EOE kR, A /R EZ 00
MIBRN TS . IR 1E Python fE 525 F i h &% B BIL )

list.index(x)

REFIFRPER x FHE D TCRIRG] . WERAFAERFE R IO R W 5] %=

list.count(x)

REFFR TR x HIRE .

list.sort()

XHIR P TCR AT HET .

list.reverse()

SEEBIFRPITCR

—MEIR IR K Z BT T

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

5.1.1. FFIFRIIHERK

IR ITIFAEH AT DR 2 5 S HERR Dhee, B G iR N e 3 =2 28 — MR B T R
(LIFO). ZARAEMEMRTIE AN — N ouE, A LAMER append() 75k, EEARIR IR T
TR, WLMER AR ERTIZH pop() J7i%. filtn:

>>>stack = [3, 4, 5]

>>>stack.append(6)

>>>stack.append(7)

>>>stack

[3,4,5,6,7]

>>>stack.pop()

7

>>>stack

[3, 4,5, 6]

>>>stack.pop()

6

>>>stack.pop()

5

>>>stack

[3, 4]

51.2. RFIRIITI

PRt AT LT E A6 FH 2 RSB — N BAA, B3 — AN i B e 2 88—z [3] (FIFOD.
REAEI RN —Jcz, ATLMEHR] append() 75i%. AHER [BIBAFIE #EHICR, WL
fE e e S %0801 pop() J7iZ: (ED list.pop(0) ). Hiul:

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

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

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

>>>queue.pop(0)

'Eric’

>>>queue.pop(0)

'John'

>>>queue

['Michael', "Terry', 'Graham']

51.3. HFRHEER

FIRAE T HO M B SR SEAE T — AR 705 o I A S R o e o — L 4
PR T PP A RS GRS R 3R 1] (Y 70 3R B 8113, Bl il I 2 e 2 S AR T R B
F31
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RSB —PNREANESHNR, REAFHRE—A for 4], ZJEAEL
BEHZA for 8 if F). GiR2—ANFIER, HRELKEHGEHE for M if A EF
ORI A R . iR A B RIAA R — Ao, Wi E S .

X A I A R RS ST R TR 3IR Bl — AN A1 R

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

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

[6, 12, 18]

BLAEFRA I s /NAERE
>>>[[x, x**2] for x in vec]
[[2, 4], [4, 16], [6, 36]]

N THFRAT T PR A R AN T FR N O

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

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

BAVE AT UL if FA)EAT I 98-
>>>[3*x for x in vec if x > 3]
[12, 18]

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

[]

22 ] UAE A3 5 0 o, (HIX B AT
>>>[x, x**2 for x In vec] # error - parens required for tuples

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

[x, x**2 for x in vec]
VAN

SyntaxError: invalid syntax
>>>[(x, x**2) for x in vec]
[(2, 4), (4, 16), (6, 36)]

XA —A R B AN AN R
>>>vecl = [2, 4, 6]

>>>vec2 = [4, 3, -9]

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

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

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

A e T 2O AT DA FH 520 1 208 ORI 22 pR 4L
>>>[str(round(355/113, i)) for i in range(1, 6)]
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['3.1, '3.14', '3.142', '3.1416', '3.14159']

51.4. HEJRHESHK

WERAR ORI A D, 21, FIRMEFATUURE. AT —MIhaes R T A, H
M e K TH—F, WRSEFH LM, IRHEREIMEE.

FRE LN A S =AFIR IR B33, BT — AR
>>>mat = [

[1, 2, 3],

[4, 5, 6],

[7, 8, 9],

]

IAE, WA T AT RN BAR Bz AE 51 R HE T 2K
>>>print([[row][i] for row in mat] foriin [0, 1, 2]])
[[1, 4, 7], [2, 5, 8], [3, 6, 911

RE FIRMES AT ERNEE:
MR EVIRME T I, AR ZLEE GBI A B e SR
TR —DNRTRENF B (8 ESCH R ESEHEZ D I REM R A :
foriin|O, 1, 2]:
for row in mat:
print(rowl[i], end="")
print()

7S RN T U P LR SO R AR RR T 6 XIS Zip() BBk &
(GRS

>>>list(zip(*mat))

[(1,4,7),(2,5,8), (3,6, 9)]

BE2RTARITHEHKES ) K, % Unpacking Argument Lists #r 7} Z %71
% w.

5.2. del i&4]

B NITEA AR R AR E ML MR — e R:  del 0. XANRARE
EH pop() TN del tEAJH AT EAHISRIMBR 52 00— v BR el i s AR (AT
AR @S R — 513 Filtn:

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

>>>del 3[0]

>>>a

[1, 66.25, 333, 333, 1234.5]

>>>del a[2:4]

>>>a

[1, 66.25, 1234.5]
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>>>del a[:]
>>>a

[]

del thFT LAFH RAN 55 B 4> 22 i«
>>>del a

BEJE, AR a A7 S Bis B (EOENEREEEID. M5, B2 A del
1A 9

5.3. JTYAFIFFI

BAVIESN R 57 f BARZ @AM EN, Bz s ) #E. mie 720 HdE
KA (% Sequence Types — str, bytes, bytearray, list, tuple, range ) HIP/NIT.
4 Python & —H AW AL IIE 5, AT ReEs 0 HoAh 7 20 BdE 2R 1Y (LR o X B2 ) —Fbs
T EIERM . o (tuple)

TCA A TIE T R E AR, .

>>>t = 12345, 54321, hello!"

>>>t[0]

12345

>>>t

(12345, 54321, 'hello!")

>>># Tuples may be nested:

wu=t (1,2 3,4 5)

>>>u

((12345, 54321, 'hello!), (1, 2, 3, 4, 5))

WARET L, o i SR S e, XE T IR RIARETTA . LA L
(G SR PR R, ARG W] 45 500 2 s (R o2 2 3R R IE A —# 40D

TTHAMRZ AL . Blan: (x, y)Aebrai, Bl B TR, 5555 . R7Frre—FF,
TCAH AT ANBELG TCAE ST T R A ORI DU D M R ASE 7 X 48 1)
AEDo AT DME A A E AR AT, sk,

—ANREIR A TR S A G B A 0B LN e R e O TE AL, A ERE A
WHMOME o e B — XS HE SR, B8 — N Io R e B A5 TR — N 5ok
B (FERE S S — MER AR HE, HXAR. .

>>>empty = ()

>>>singleton = 'hello’, # <-- note trailing comma

>>>len(empty)

0

>>>|en(singleton)

1

>>>singleton

(‘hello',)

t = 12345, 54321, 'hello!" EA)/% JmHE % B1— Bl {5 12345 . 54321 Al hello! #f
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FEEFE—A T . o R AT BL
>>>X,y,z=t

RAEF@EWOA FIIYRs I BX I A A E R SRR BL AR . FRalds 0 2R 555
R EHHMFES R TR B H EME . ER: 2 ERE RS e B A F 57
INES e

54. &&

Python [FIFEEL & —Fh 4 HaREM. Eouie —MEEAFETAN L TFE. HEARD)
e B G X R MG R EE il EEX REM B HE, RIS (union). 52
(intersection). Z (difference) FIXJF#KZ (symmetric difference).

KIESE set() BT URROVEES . FE: BEQ@ETEES, WUAEH set() 1M
AR 3 . FEHTEEET, JAE T A A0 — s a1

— R TR R

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

>>>print(basket)

{'orange’, 'banana’, 'pear’, 'apple'}

>>>fruit = ['apple’, 'orange’, 'apple’, 'pear’, 'orange’, 'banana']

>>>fruit = set(basket) # create a set without duplicates
>>>fruit

{'orange’, 'pear’, 'apple’, 'banana'}

>>>fruit = {'orange’, 'apple'} # {} syntax is equivalent to [] for lists
>>>fruit

{'orange’, 'apple'}

>>>'orange' in fruit # fast membership testing

True

>>>'crabgrass' in fruit

False

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

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

>>>a # unique letters in a

{a','r, b, 'c, 'd}

>>>a-b # letters in a but not in b
{r,'d", 'b"}

>>>a|b # letters in either a or b
{a','c,'r,d,'p','m', 'z, 'I't

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

{1, 'c}

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

{'r', ldl, Ibl, Im', IZII lll}
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KAk for lists , XHE—MEEGHETEE:
>>>a = {x for x in 'abracadabra’ if x not in 'abc'}
>>>a

{r, d}

5.5. FHi

F—MEH F Python W@ HdERME 8 (7% Mapping Types — dict ). FH#A
N E HAhE 5 TR R R BRid 12> ( associative memories ) B “Je Bk H 41 ( associative
arrays Do SFAIARE, A ES KB ERNRG], Mgl S RS K%
B LR AR R AT AR R, Fep M R/ A ] DR oG o iR R B8 8y 747
T, AW A DAE R . G R o B R S mT A R, A AN AT A
TERNRE M. RAREEIIRIE N BT (EHD, FUNFIRT L@ R GRE . YA
{588 append() 1 extend() J5EX3%.

B AR R — AT key: value 3§ (456 ) Hp o= i@ B AHFIR ¢
Gi—F WA AU KES § 2@ M T ERE ST REHEZ SN key:
value #2557 MR INPIaa (s, X 2 7 Bt th i 77 2.

T SRR AR SO B TR AR R . [RIFERT LAEA] del MHIER key: value
Xf o WERVRAEFH — A CAFAE R R A7 OFrED, IR B & B — AR
R B IR U R S B R

XA HARAT list(d.keys()) HF i [A] — A dh BT SR AL R R AR (A SR AR
MEH R, HF{H sorted(d.keys()) Do [1] /] in <8 (3§ Python i) m LK
FU R BTN ST (BT,

X B RAE B ) — AR

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

>>>tel['guido'] = 4127

>>>tel

{'sape': 4139, 'guido": 4127, ‘jack': 4098}

>>>tel['jack']

4098

>>>del tel['sape']

>>>tel['inv'] = 4127

>>>tel

{'quido': 4127, 'irv': 4127, jack': 4098}

>>>list(tel.keys())

['irv', 'guido’, 'jack']

>>>sorted(tel.keys())

['guido’, 'irv', ‘jack']

>>>'guido’ in tel

True

>>>'jack' not in tel

False

dict() #Ji& R EnT LB key-value i Gl 7 i
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>>>dict([('sape’, 4139), (‘quido’, 4127), (‘jack’, 4098)])
{'sape': 4139, 'jack': 4098, 'guido’: 4127}

A, HUE T 2 UnT OME & I B 08 =0 ) 7
>>>{x: x**2 for x in (2, 4, 6)}
{2: 4, 4. 16, 6: 36}

RGBT R e, A @ S 2R € key-value X EE T
>>>dict(sape=4139, guido=4127, jack=4098)
{'sape': 4139, 'jack': 4098, 'guido’: 4127}

5.6. BHAFFIG

2 - ML, DGR R HO MR T AE A items() 77k [FII R4S
>>>knights = {'gallahad': 'the pure', 'robin': 'the brave'}
>>>for k, v in knights.items():

print(k, v)

gallahad the pure
robin the brave

ik 1 — AP, AL BRG] S H XN E T DMEH enumerate() BR 3R] 3R
>>>for i, v in enumerate(['tic', 'tac', 'toe']):
print(i, v)

0 tic
1 tac
2 toe

AR i AN ECE 2 R A, AT LME zip() eRECK B It E .
>>>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(q, 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.

MER PG — P8, ERUIEFfREXAN T, REXHEH reversed() K%k,
>>>for i in reversed(range(1, 10, 2)):

print(i)
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= W Ul

BRI 38— P41, A sorted() BRECR [Bl—ASETIHEF A3, AR
.
>>>basket = ['apple’, 'orange’, 'apple’, 'pear’, 'orange’, 'banana’]
>>>for f in sorted(set(basket)):
print(f)
apple
banana

orange
pear

5.7. RANFHITH

7 while A1 if 1) AL B SAE AT DORARTHRAIERT, MR LGS AT

T LEEHRAERT in F1 notin R & ME R TAFE MED THREAFFHIT . #BIERT is Al
isnot ELELMIANXS Rt A [/ — R R, X RIS SI ZX AL I AT AR A K o A 1 EL A
BAERF B MR, LT BBUE SR ERTIR.

P HRERT DA B (). Fli: a<b==c &K& a 245/ F b, HH b &5
T co

oAt VE AT DUR A8 B R ERT and AT or , JFHEELEMISE R (B (R HAh 12 45
FikAD ATLMERA not #HAERUR . XEEHAERT (45 and, or Al not ) AR AR T LB
ERF, fE ez not B A HEEMIAES, or WK, BTl AandnotBorC 5 (Aand (not
B)) or C /245, 244K, AJ LUME FHHE 5 R W B i Bk .

WHRERAETRT and A1 or WMBHRAE AZEE #RAERT. WAEZEHEENKSH, —BHER
Wb, fln: Wi A Al C &2HE, H B 2, AandBandC #if&ilH C Rk
A AEA— B ETT AR AR N, R IRAE IR A 2 i m — MO RIS

A LUK BB A B A 12 4R A A 25 R 28— N AR . -

>>>stringl, string2, string3 =", "Trondheim', '"Hammer Dance'

>>>non_null = stringl or string2 or string3

>>>non_null

Trondheim'

HE: {£ Python + 5 CIES A, MEEREAREIARIAEN . CRERF RSN
IS, (HEEES T —/NE CIFEF PR ISR B s ) ) @, AR EAE — AN RIA Al
== PAERHIEANT = .

5.8. LEEFHIFIE IR
FHFEIE P A0 R 0] LT et . LR i 787 #47. HEhRlB MmN IeR
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WRENAFAR S e LR MR R eSS THA LR, KRR, J2%
MNFFIARRE . QIR LRI AN e R WA R BB P HT 5, soxsd HAF 8 9 5 L LU
WERBAN P HI A TR EAH S, A XA F SN N AR . WR— NP o2 5 —
NFIIRIEE T P 5], BER TN T R =4 FRR N7 RTFRBRANZ/FW
Unicode X AT . — L& [RS8 32 ) (] LA B4R 1 5] 5

(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, (ad', 'ab")) < (1, 2, ('abc', 'a'), 4)

EE: RENZEAEENIETNE, AFRENRZ BT < 8 > IR &%
e Biltn, ASFE M AR MATHIE AT BB, RI045T-0.0, 4555, MAh, WRKAH
W HER, PSR 2 TypeError 7%

Footnotes
(1, 2)
1] W d.keys() £xiR[al—AN dictionary view %% . B SCERZRISE RIMPRAEAR (K
1B, (H2EIHIERGFRPEIA—e N E— A .
6. IR

WERARIB H Python MRS JEEURTREN, IRIMAAERTE L (BRI #ia Bk,
I, WERRABE 'S — LB RINARE T, NS R SR AN — A ORI s 2 S i, JF DA
TS BEARAE N IAAT o ERAE TP A o B VR P AR TG, /R AT RE
REE BB 5E 5 T 4547 1 S0 o ARt Rl BEAEEAS [R) R A% e Hh fs FH LT 1 eR 2, T AN
AR LE AT 8] #8425

ik, Python it 1 —Fiokt g SUORAFAE — DN ST P 97732, SR G AEREAS b B RE 25 1)
A SERI AT o XA SO AR A, B e CRT DA A B Al A AR e sl
main FEH CIRAETHE BEAN AT A Bl SR R AR B R 5D

B & — M2 Python & SCHIEA) I SCE ST g2 dmn 1 .py 3 R A I 4.
AR, R L T (AR MEeRcE _name_ WEMFE. #lin, FK
U G AR AE 1T H sk PRS- M E LU AR fibo.py SIS

# Fibonacci numbers module

def fib(n): # write Fibonacci series up to n
a,b=0,1
whileb < n:
print(b, end="")
a,b=b,a+b
print()

def fib2(n): # return Fibonacci series up to n
result = []
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a,b=0,1

whileb < n:
result.append(b)
a,b=b,a+b

return result

BAEHEN Python fERE &% I H LT Ay 2 5 NI AR :
>>>import fibo

KHFASENTFSRANEZETIA fibo € LHKEL, XENGIANT fibo Bk
o ARAT LAIR I AR A SR AT FH RS TV

>>> fibo.fib(1000)

1123581321345589 144 233 377 610 987

>>> fibo.fib2(100)

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

>>> fibo._ _name__

'fibo'

WERAT HANEAE H— AR 8, ARAT DO B T — /N A AR &

>>>fib = fibo.fib

>>>fib(500)

1123581321 345589 144 233 377

6.1. R Python #&iR

B T RS RECE XA, B A DU B AT HAT IR A X ST ) — IR SRATAR A AR . A
TUXAE ZE—K # SRR $HAT— k. [1]

A B CRA RTS8, A BTl 1 R 30 N4 RS R A8 - AL,
AP VR o] ATEA R Y 3 4 /AR &, M ERAROE SN F e RE RSN R,
AN, 0 RAREY) R RS B SEM 4, URET DU A 51 B s B R Rk U In)
4 R4 &, modname.itemname .

BEHA] DU N A R, — A D SIBURKEFTE 0 import 15 A)BUTEAEE Y T 46
(ERFERPAD, XIS BTN REEA SO S BT 4 /T 5 = .

A —F import BRI, WA — MRS 2 F EE R B ATE R T S R
W

>>>from fibo import fib, fib2

>>>fib(500)

11235813 21345589 144 233 377

M7 A AR BRI B NUHI RS 1R R DAERXANSFH,  fibo 22 AR E X
(D

Bk —B, M AN E T PRI AR A

>>>from fibo import *

>>>fib(500)
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1123581321 345589 144 233 377

KPR AR T LARRIZ ¢ _ ) kWM&, KZH0EN, Pythong 2% A
AT TS . BUNESEMRER TSI —NRIAFRES, Rl R D2 E X
RV P

HT AR, £ — MRS BN SN —IR. BTl R R E s 7R
RS, AR 20 E S AR I fR R A B R H R — AR AR AR B B, A
imp.reload() /¥%. b, import imp; imp.reload(modulename) .

6.1.1. Executing modules as scripts {§&BIZAR—HEH 1 THER

HRAEH AR 77 20z 47 Python BBy, BEHeHh AR 2 AT
python fibo.py <arguments>

MBRFANE—FE, B _name__ SR EN '_main__' o XEMWE, EIRIIBR

KRBT H QRS :
if _name__ =="_main__":
import sys
fib(int(sys.argv[1]))

PRt AT ALE ST BV TS N BRSSO P R RIAR , 8] g 2 6 i & A BT ) ARG AN 2 A R
W S AT I 2 HEE AT

$ python fibo.py 50

112358132134

IR AR FAEL, R ALZIET:

>>>import fibo

>>>

T3 s A F Sk AR A — AN T R P, B TR E I G R AR —
FEZAT, DMESAT— 4R
6.1.2. The Module Search Path 1&ErayiE & &2

Y= spam KL SR, MBS EASAEUIH KB R 14N spam.py
SO, SR a5 & PYTHONPATH 5 LI H R . iXFl shell %25 PATH A
AR, B— RV HRLMPR., REAE X PYTHONPATH , 23 B 1)
AR HREBIC, RS EAE Python BN 232 2% . 76 Unix R4 L, Xl
& .:/usr/local/lib/python .

SR b, RHHERAELE sys.path & X HFRAIR P AR, ELMNEERABARH
sk CHETH ). PYTHONPATH #i1 Python R\ 2¢3 H SRR K « X SO VF AL 1) ki
LEfifH 4 () Pythong F2 7 AT DM Bl B i S R AT . VER: OB S AT AR H %
WEEREAET, FrUAEE ALY Python AR ERAN N iZ B MIE K47, B4 S
AU Python 4 2 22l B A S SN 2. Xl H 2Bk, E2E8E
%% Standard Modules #r#ERE:

6.1.3. “Compiled” Python files “4gi%Hy"Python 3T

VRN IR AR HERR B (/N PP J Sl I [ I A B 27 5K, W 2RAE spam.py T
FEMH RAFAE— A4 spam.pyc HISCHE, IXHEA IR spam  F 715 i Tl i 1R AR
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% spam.pyc W 3L spam.py MBI [AIRA 22410 K E spam.pyc SCAFHT, iR IX
A=, W4 pyc AP 20K

WE, RET BT spam.pyc SCPF. BRI spam.py FINGn TSR, #R S SRR g R
JRAEN spam.pyc 3. WIRZHRE NRW, WALEIRMT AR Nt aEoL, Wi
SAFEARIE SN, HFRSCH spam.pyc BN A TN I Ha b 20 . spam.pyc
EEIN BT E TR, FTbA—A Python A H 60T DI A R & R A FIPL A L= .

QE:E‘:’?%E/‘]TXEIIS%

LAEF -0 FR& A5 Python R 2RIt Python 24 BAR AL IS IS JEAE RS TE .pyo
e, METrRAES R BE kR assert EA), WIRZEATEHA. M4 -0 B, A M
bytecode #i2=wifttb: .py XSGR FERMRAL I T, HH 2 pyc M.

4 Python @B 2:AL R -0 A& ( -00 ) BAd 535 i g Bk 2 S AU AL BT, X AT RE
FE—LFE WG N SFEREFPATRE . Hif RS _doc_ F/rd NF sk, i
TRAENEINEER pyo SCfF. BEAMBZFEF AR BUX S8 201 (A6, (HARIE & N %
FERf 2 B A A AN IR T

FEFAEE AN pyc CIFEL .pyo SCAFF U LN py SO EBGEAT I R . M
—HETH R AT N R

2 i AT I R S AT AN AR, AR AT A S S ) pye B .pyo
S B, 8RR 2 AR G — A, R — AN RN 5] S A T R
D A JE Bt E] . ] LE M 24T h B dkdr 4 .pyc 3L .pyo SCHF.

[A] — AR B IE T LA R spam.pyc A (53 spam.pyo , 4ffH -O K iM% spam.py
SCPF. XA RAME R kA Python MRS EE FTE R, ik pa) TRE & RS oI i~

compileall FEHAT LK [F]— H ST B GR 1R pyc XM (B0 .pyo XM, HfEH
-0 B,

6.2. Standard Modules ¥rEiEtR

PERE Python AT IR & — MR ERIER 2, FESRSZ I Python 225 e pivh ik (BRI
M FEZH ) . ALl ) BAEMBREE, XEEEE AENE R AR SR TRA
ERGRYT HEHR A TEREAND, BRMOATARIE S0 HBGER E A2 N B X
BRI AR IR 2 S AT A RIREHEACE, i winreg #H A #E Windows £ 4t 4L,
AR RAZ T B sys , BN B LA Python i@ B2 1 . AL & sys.psl F sys.ps2
G35 5E ST E SRR AR IS A8 FH I 4 8

>>>import sys

>>>sys.psl

>>>

>>>sys.ps2

>>>sys.psl = 'C> '

C> print("Yuck!)

Yuck!

C>

KPR B AL ARRE e A T A2 BRI E L (935 - AXAE Python fir &7 %4, £ Python
IDLE 1 E%0
A& sys.path 2 NFAFRSIR, PUE TR RBEIRIIIE. WIRE T B
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& PYTHONPATH , & LU HIaa b BN BRI, & WA — AW B ERME . /R AT AT
FARRE I 51 R B AE R RAB DOX AMA

>>>import sys

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

6.3. dir() R

WEREL dir() FRAERSE A E AT BIREl— MR G 7R/ 5 513
>>>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']

4

WEREARESH, R dir() 280 HAFR 4 0E AR
>>>a=1[1,2,3,4,5]

>>>import fibo

>>>fib = fibo.fib

>>>dir()

['__builtins__',' _doc_ ' ' file_ ', ' name__', 'a', 'fib', 'fibo', 'sys']

HEE: B KM ARERS R B, B, REEE.

dir() REFFASHIH N E L BRI LFR . WRIRAEX 24, ef19xE XAE builtins
FrEA L o

>>>import builtins

>>>dir(builtins)

['ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException’, 'Buffer

Error', 'BytesWarning', 'DeprecationWarning', 'EOFError', 'Ellipsis’, 'Environme

ntError', 'Exception’, 'False’, 'FloatingPointError', 'FutureWarning', '‘Generato

rExit', 'TOError', 'ImportError', 'ImportWarning', 'IndentationError', 'IndexErr

or', 'KeyError', 'KeyboardInterrupt', 'LookupError', 'MemoryError', 'NameError',
'None', 'NotImplemented', 'NotImplementedError', 'OSError', 'OverflowError', 'P

endingDeprecationWarning', 'ReferenceError', 'RuntimeError’, 'RuntimeWarning', '

Stoplteration', 'SyntaxError', 'SyntaxWarning', 'SystemError', 'SystemExit’, 'Ta
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bError', "True', "TypeError', 'UnboundLocalError', 'UnicodeDecodeError', 'Unicod
eEncodeError', 'UnicodeError', 'UnicodeTranslateError', 'UnicodeWarning', 'UserW
arning', 'ValueError', 'Warning', 'ZeroDivisionError', '__build_class_ ', '__deb

=1

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. 8

0, I A R SRR AL FR > 2 Python #Eud 44 2 [A) 1) — R 5 6 . 2, B4 /K AB
FToRm—MEL T A KB THHAA B TS SR FBTGEA R 1 T 7R H0
WA JRAR B AR G o) — 4%, R AR 2 B VR 5 7 4 O A e IS e 4 R (o
7%), 1% NumPy =% Python E1{% )% .

Bk, RN T GBS SRR AR W T — B (— ). BERRZA
F 5 SO, Bltn:  wav ,  .aiff . Lau . SEE DUBATRY B A X . BTLON T E
AR SO AN e 48, R T BE 5 2261 2 8 3 — AW O BEAR . IE 7T BEA IR 2 /R A8
KA F BE OARIERAE, b VR, Wk, RS, S NG AR A S R
I, N 7T IR R R URIE 75 2 55 A 'S — AN 7K I B SE AN AR o 3% LR AR AL ) —Fp e
R4t (HER X RGER R,

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
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equalizer.py
vocoder.py
karaoke.py

M SENIXALES, Python i@l sys.path #REAEEHRASTXNMEHTH .

N 7k Python 4 H sk Uit n 6L, HRPAUEE _init__.py SCfF. XE&N TR H—
MNEA AR T 0 BRI E PR TS ARSI R A LA s, teln string .
BERAEL T, REE—ANTM _init__.py SCHFRIAT. 58 ] AT B BRI a6 AR
i, B E XAEAER _all_ FE.

M P e DRk R SN BB e ik, 5

import sound.effects.echo

X[\ hn# sound.effects.echo FH5dRk. RO FE 44 K51 H
sound.effects.echo.echofilter(input, output, delay=0.7, atten=4)

NG — Fha] B4 7
from sound.effects import echo

X[FEFESINE echo TR, FRAEETHF M ARTERI AU, W Fros:
echo.echofilter(input, output, delay=0.7, atten=4)

A 75— PR AR W] DL 3 5 N AR (A0 5 Bk A
from sound.effects.echo import echofilter

PR, IXENE echo TAHR, (HX{EERIRE echofilter() 7] LLELHAEH .
echdfilter(input, output, delay=0.7, atten=4)

ER: M{EH] from package import item I, item BERT DL H) TS (BT, B
AP E A AR, thanpk . KEEE.  import WA EILR A AR E LT
item , WFREA TR R —MEEIE AR T . R AR B A, e
—~ ImportError % .

R, 2438 import item.subitem.subsubitem & VLR, [ T 5 — TSN BT 40
e M. BE I DU — MR E AL, (HORRE R LT TR U L — A2, R R .

6.4.1. W—1PMEHEAN *

WMo, HBHFET from sound.effects import * B2 RAAT AW ? Fig b, AMTHIEEIX
S DL 7 SO o St R 4, AW B T TREEOIHE B2 TN AFEM
A, XAERAELE Windows “F & EAREIRIF I TAE, FONE RS RG0S EA KT X4
KANERREHER ! (AR XA KNS BRI E L, BH —F s A BT
S N\ ECHO.PY & %5 M iZ 4 4 ff— 1 echo , Echo #{# ECHO #HLT A . (b,
Windows 955t A A s I SCAF 44 58 — NP RER S BN 15 . ) DOS HR 4t 1H8+3 3144
IR KA A TR T 5 — A E BRI )

WME— B e ANl A EE BRI — MR I &R 5]« S IR A2 0 a1~ i3 4500
e RSt _init__.py ARBEHE LT NN _all_ KI5, 4fEH from package
import * BB # M N %4 TN AR AR B3R o 2 R AT B — N BTRRCAS S, S22 FELAE
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FHATIRFFXAN PR BN . WREAEE AR EA R FAFPIHE, I2AATH AT L
PeEAREMEX L, Fltn, sounds/effects/__init__.py SCAER] LAALE G0 FAGHS

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

X EMAE from sound.effects import * K2 M sound L H N ZANE E B AR,

WMREKAEN _all__ , from sound.effects import * iff] A2 M sound.effects i
BHITE PRI SNB a2 S E. ©H &€ sound.effects A H AN (ARERZ
I HAT _init__py CHEHRISEBHIEARED), ARG S NE A E CRAET ZRR . IXEEIN
_init__.py AR XATA ARR CRILERINER YD . ERFESFIEL 2 /15 E
AR N A T ) BT AR S DL AR

import sound.effects.echo

import sound.effects.surround

from sound.effects import *

FEXARGIH,  echo F1 surround MEHA 5 N FI M Hi My 44 25 (6], FH from...import
EAPATI EA @ sound.effects’ fLHE L. (RIFERTLUEIE & X _all__ RFIiX—
Mo

TR BB SN * S BUR AR, FUNE S S AR M DA .
i, 7EAE H 2l TS e R N RN R R, I B SR T s R R E
ERTES N

ie4¥, {#H from package import specific_submodule KT ALE4E ! FHsL b, X W
TR, BRAETEARA R SRS T R4 7

6.42. BA5IH

LA H AR TN GBI sound A1), ARAT LU 4% SR 5] W 36 AL
TP Fltn, R sound.filtervocoder BT EATA sound.effects fLH1¥) echo A, 7]
PUE ] from sound.effects import echo .

rA7 R AT LU from module import name 5 N5 A) 7 A Al HARXT N o FEFEXT S,
I AE TS TR RN R S ET R ER A 3N B, A surround B AR LASA -

from . import echo

from .. import formats

from ..filters import equalizer

R MRS AR USRI RER AL ROV . RO BRI A RS " _main_" , T
LA Python R 7 i 3T 55 P A AR LR R 0h Z0L A FH £ 2 N

6.4.3. BHZRWNE

BIESLFF— MR B __path_ o X SLEARAN SO AR BAT AT BT 4f 4k A —
MEAIE _init_.py MHRLTFRIFIER. R MESOXANEE, Rz s
AR R

REZXANREIFAEH, e RS R — M g 4.

Footnotes

[1] SKbr b, BRBCEXBR FTRAT 1 5, PATHRE MR /TS R AR
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7. NI

There are several ways to present the output of a program; data can be printed in a
human-readable form, or written to a file for future use. This chapter will discuss some of
the possibilities.

—ANREFE AT DA JURR g 7 2 BLNR W) 07 AT BN, s 5N — DSt BL S
A ARFAG IR LR AT REME

71, B LEL

FIHBET AL, ATCEMER T PR a7k KA ECE A A print() BE. (BB=
Foh 7 TR AT ST X B write() 7, AR SO AT LAZ 5 sys.stdout FEFHE )

T, URAEE0 i 4 A5CE 2 s A, T AN B AT EDAE P S A B A . AT A
T mT DS AL IRt B8 —FhOE 2 R B CARE A A5 8, Il 75 e D) A
HEREARAE AT DLE @A AT R AR ZE A T 20 ARAERCER string 08 — LR A7 3 S 78 B4R 2
Y5 FERA RERE, MRS thRxes, oMM strformat() 772

string BEHVEL S — MBS, 38 SCHE 5 — MURHE B O R/ I T

HIR, A AR RITRHE ROy F7 R 2 S2iz /g, Python A7) LR 727 A
WA A — DT Befbides repr() REEL str() B%L

str() BREUR BHE N RATE RN TEEL, T repr() BRSO A AT DL R AFORE 25 L IR 22
I Can SR BA AL 24—/ SyntaxError 517D, X T APLEEAE —ANRER AT
BEANRA R R G,  str() A repr() KR (8] FRE B o Kk 22 B00E 7815 T 5 A B 5
AR RITER, BB BB RAM I R, 58 A s R
A PR R I 2

NI LR A

>>>s = 'Hello, world.'

>>>str(s)

'Hello, world.'

>>>repr(s)

""Hello, world."

>>>str(0.1)

'0.1'

>>>repr(0.1)

'0.10000000000000001"

>>>x =10 * 3.25

>>>y = 200 * 200

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

>>>print(s)

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'
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>>># The argument to repr() may be any Python object:

«=repr((x, y, ('spam’, 'eggs’)))
"(32.5, 40000, (‘spam’, 'eggs'))"

Here are two ways to write a table of squares and cubes:

1% B P A ST RS T SRS I T

>>>for x in range(1, 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
2
3 9 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729
10 100 1000
>>>for x in range(1, 11):

print('{0:2d} {1:3d} {2:4d}'.format(x, x*x, x*x*x))

1
2
3 9 27

4 16 64

5 25 125

6 36 216

7 49 343

8 64 512

9 81 729

10 100 1000

EE: EFE—AHFHEH print() REEERHIZ BHEM T — N THE—E 0 e
TESHZ RTINS )

EANTRBNER TR R rust) iE, BB AR A B I 7848 T8 R ) A
DU A X5 BB AR 7% just() A1 center() o XL VA HATEMARTE, &
AMAGR Bl =748 . RN 2R, S SERE e, MR, X
VFALARI ZIAT R VR AL, RS EOARIE B S i, TS 2t A R IOE o Cln SRR A S AR A
PREGEF LME VIR #4E, 10 x.ust(n)(:n] <)

B F—ATE: i) , FHEERTF AR AMER (B EEED. Bnl LIE
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B,
>>>"'12"#fill(5)
'00012'
>>>'-3.14"#fill(7)
'-003.14'
>>>'3.14159265359".Zfill(5)
'3.14159265359'

str.format() J7VEFEA I FVERALIZ AL
>>>print("We are the {0} who say "{1}!"".format('knights', 'Ni'))
We are the knights who say "Ni!"

15 LA E TR ORER D St UL R B He. 55 %
FHRAE AR AT ENT R IIALE

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

spam and eggs

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

eggs and spam

W RAER S T EE A TR S, EAIRE ] Dol 2 8 FR AR
>>>print('This {food} is {adjective}.'.format(

food='spam’, adjective="'absolutely horrible"))
This spam is absolutely horrible.

LB SHA 72 H0nT DI IR A -

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

The story of Bill, Manfred, and Georg.

F BRG] AR —ANATIE A " FF 5 ARG 20k 20 805 o Kt e B 4 fr b A 2
WAE 7. T IR B PT /NS S R = A7

>>>import math

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

The value of PI is approximately 3.142.

IR " S AR BT DR E A B BN AR . I AR A AR A
>>>table = {'Sjoerd": 4127, 'Jack': 4098, 'Dcab': 7678}

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

Jack S 4098
Dcab SEpS 7678
Sjoerd == 4127
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W RARA — AR B AR SEAR A 1) =45 2R, Al A4 o8 AL Bk 51 F B b i A2
Tl X n) U B ALk — N MO B 7485 [ Ui T
>>>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

XA R AE ] <** 7R 154 table 28 & 4 S F S B B B (RIS 5 kAT 5
530

>>>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

XIESH N B REL vars() &N AER, BIREl—AMLE FTA A AR & 178,
TR b7 strformat() 52 ¥NHIESH Format String Syntax .
711, [BRFFERNL
% HEAERFIRIAE AT DL SR AL 7457 5 . B 1% cfunc: sprintf- #% 204k 72757 B XU — FE iR
BAESHOHMERTAZSH, I EIZE B E R B =R ep 25 51 . fldn:
>>>import math

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

KA strformat() J79%+40 88, K% % Python ARES SR T % #1E. ARG, FINIX
Tt |H 2R s UL B o8 M Python R BR, — BN %48 str.format() 751
W25 BA W% Old String Formatting Operations =i,

72. XHIES

open() HHEURE—/NCAERTR, JFHE@EHE AP NS4 open(filename, mode) .
>>>f = open('/tmp/workfile', 'w")

FNBHRE MY LTS BoASERD MEE N ERTR S,
R T SCHE R T R ey R mode BUEN r . RERY w (i RAELE R
SN 2B 5D et Ron LB N7 AT SCHE, B I s #1852 bk B 2 R0 i 21 3¢
PERE. '+ RoRUEE I S50 mode F&TTER, BRIMER v (RIRED.

WE, XL text mode  (SCAHRER) TrEATIF, RIAR M SO A 525 245 B 402 LA
— PR RS (ERIAN UTF-8) HHAT4mAS . W] LU 755 AL US IR0 ' & I i LA
binary mode (IO FTH M, IAERIE R AT IR ACRIEE 7. X R
AT LRTE T A JESCAR S .

TESCAME A A, FE ORI BN 2 52 ~F 6 BIAT 4 AT (Unix 8 \n , Windows
AN D F Oy \n o, HAES NSO Rl 2 o X RN SO 1S BB BUR X SCAR S
fHRTCER, (HESHRME IPEG 8 EXE U/ i b2 . 7215 X I SCAFIT, AR
Zt g3/ B gk A
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721, XHSNREGE

AR R CE O T — NN ISR R

B E AN SN, ATLLRA fread(size) 751, %07 LR BUE TR 0 50E I
AR B g SO R [l size & — ANl RIEESH. WREAIRTE size 8l
AT, SRR B SO A NS . RSO RN ARHLES N AP A KRS, X2
PRI 1) R AN, AR DUR AT R R 5 S O N A . iR CEIRFICERE,  fread()
Kz [El — AR (" ).

>>>f.read()

"This is the entire file.\n'

>>>f.read()

freadline() J7VEMSCAF IR — 4T N, FRAEBSRSWAH —MATHF (\n ), JF
B S i e — AT 85 R WA AT RN A 2 A s o XA R BUEEME 7 7, R
freadline() iR Bl — AN FRF R RBNE AR 7. Ul \n' Lon— N7, HikE—
MRAGEH - MATFFF R

>>>f.readline()

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

>>>f.readline()

'Second line of the file\n'

>>>f.readline()

freadlines() /iR IEl—/ NG T AERIETINGIR . WRTEE T AlER sizehint
B, B e NSO s B A D A0 B i E T RO SE B AT IR (8] 2 o S A FH SR AN — AN RS
R PATRE S RS IO 2, AR A SN B N A7 . 732 R 8] 58 B 14T

>>>f.readlines()

['This is the first line of the file.\n', 'Second line of the file\n']

— AR 77 v R TR I 3 S A ORI A AT . X M AR R AL PR, JF HAR
f fai A i 77 =X
>>>for line in f:
print(line, end=")

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

BARIX A B E LR, HIEAR S HIGE T RN PR 7 V5 A B AT A 10 7
KAFE, THARESRIR .

fwrite(string) J75iE¥4 string BINEB AN, FEREIE N FRRKE.

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

15

BEGAIAA TR EAR, BRIEFERINTIE.
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>>>value = ('the answer', 42)
>>>s = str(value)

> > >f.write(s)

18

ftell() 75 iR El—ANFRASCH GG AL B B, Rm DO LB Y /i AL B 1 7
B MENA XS RAE, URATLMER] f.seek(offset, from_what) J79%. AL & A& E i
¥ offset H5Z % pi AN EARRE, Z2F sl from_what Z 3 € M. R
from_what {EAH0NAREM A LI aETHE, (A IRARE N /T SO BT AR TR, (E 82
IR M GR T . from_what Z%0nT LA g I B BRIAE R0, RIS SOk 1R
N K.

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

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

16

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

5

>>>f.read(1)

b'5'

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

13

>>>f.read(1)

b'd'

FESCASCAF T GRS AR b BB T IF S, R eV A ST S IT da v SR %
L& (ffH seek(0, 2) MCAFREIHHEM B TR H ).

MR 58— AN SO, WA fdose() vk vT BASC A S HERE O & TR R4 %
U5o fEPIH fclose() J7ikSE, 1o BIFR AL I SO0 Gk 2 H 3 R W

>>>f.close()

>>>f.read()

Traceback (most recent call last):

File "<stdin>", line 1, in ?
ValueError: I/0O operation on closed file

HAEBCAERT RIS, AEH with SR RAGF B X AR FESC— R YRR
JEESRE M RH, EEMIEM R S BRI RAR %Z
>>>with open('/tmp/workfile', 'r') as f:
read_data = f.read()
>>>f.closed
True

AR RIA A — B AR K v, 1% isatty” Fl:meth: truncate() , HEAMIEAEH. KT
AN R 58 BN 2 R S T
7.2.2. pickle 1R

IS AR DUR 2R 5 B2 S 7R/ 8 . B nT Re s ZAAMA AL EE, RN read() J5ik HEE
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R . AU ARG E in() —FERTREL SRR BRI — N A R R [ B UE
5123 ik [E1123 SR, SRR ORAE S0 R B R B SIS R A E %, B
LB RS S

UFALE G 75 228 O 5 AR DR A7 52 2 B 2R 24 (1) /XA, Python 426t 7 — /N4 pickle
PIARTERTH . X2 — /M B, &L AT AT Python X4 ($L2% Jj2 —2£& Python
RS D g TR R, XA pickling (%) WA PR H R R ER
Hh H # Python X S FR°A unpickling (k). fE pickling A1 unpickling 2 1i), “F4§
FoN KT GAT DA 7 SO st v, B33 mT DA X 48 T B Rk 4R I R AL S

WRRE =D x WMEH—NOEITH SRS SR £, H3 (pickling)
X G ) B T BT V2 TR AT AR

pickle.dump(x, f)

BB (unpickling) XMXR, WRAFE—DCEITIFIFER RSN R f
RIA]
x = pickle.load(f)

CYI RV Z R RIT, B ARA AR S R 5N —A S0, X 0] DUA HAR K 4L . 15
#[5% Python FESCRIIRHKG T pickle T84 SRS o)

pickle HEHKG Python i G4 46 ml LUAF A 4 o FoAh AR Fe 5 B B DL 1R H I b
Tk, RiIBEFCA persistent 3 R (FE AT %) . pickle By anit) vz #f# H , ¥ 2 Python
PRI I 3 B AR H AR B XA B B S5 2 2 15 v DR I 4 ) B e A &

8. HRRFMRE

ERIAE, BAIARIE ARG L, BRIl w7, K RCaF 2l —
g, XHA (BD) WAAFSREKER: AR M 2E .

8.1. 1BARIx

TR, WEAREMTENR, VR RY ) Python il #2 v f i WARZE
>>>while True print('Hello world")
File "<stdin>", line 1, in ?
while True print(‘Hello world")

N

SyntaxError: invalid syntax

VBRI M SR 4R AR AT, I ELAEASIN 2R R 107 B RO T R — ANk SRS BT
ko BTE FIARIC SRR (BE EARIX AR ZAF 4, R print() B8 DUAF LR
w, BPONERTmD T —AES O ). BRI SCER TS, e 2 A A
IR JRATE 2500 FE A AR T o

8.2. B

B — 2% iR AU R IA SR TEE O IERA Y, i AT e T e 51 A iR . 18473
BB R 2, FHRERPASTLRM B R, RF =27 Python 2
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PR AT AR, REZECRE A WA TR, BIX B RRI — PR AT —
PR
>>>10 * (1/0)
Traceback (most recent call last):
File "<stdin>", line 1, in ?
ZeroDivisionError: int division or modulo by zero
>>>4 + spam*3
Traceback (most recent call last):
File "<stdin>", line 1, in ?
NameError: name 'spam’ is not defined
>>>2' + 2
Traceback (most recent call last):
File "<stdin>", line 1, in ?
TypeError: Can't convert 'int' object to str implicitly

e B G TR ER R A T4 2 UAFRBIREH IR, JFHRA Y
WS B —EBFTEN R : /~BIF & ZeroDivisionError ,  NameError F1 TypeError &%,
SR AERTFT ) S R B A B R Y B R AR XN P B S R IR S R, (EXS
P e R ORI E— N RN SRR T o bRl S 0 2 R 2 W E AR
WRF CRR IR KRBT .

TXAT H A B Rt 7 R R AR 51K R A ORI TEARAE 2

S AE BTy LR AR R T 8 R AR B SC @H, Eag—A 0
FHERR FUR AR AT B35 5, AR AR R N BURAT A 2 R

:ref: " bltin-exceptions™ %1t T N & 75 S H % .

8.3. REAIE

IS g AR AL BRI BRI e R P ATI . B N NS B EHERH WA, B
BIN— AR EELON L, (HRVFH P &mE MR ((EH Control-C B8R 4t SCHF AR 7
0. R HP RN 5K — KeyboardInterrupt 5% .

>>>while True:

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

‘keyword: " try " if A #% R LR 7 2 TAE:

B, BUT try TH (FEREET try Fl except ZIAIHIIEA]D.

WEREARERTE, FET0 el ty ST 5.

WERAEPAT try TR KAEFE, FTHR A, mRRFRREE except
JE ) S8 A RRAHILES, B4 except THIELEHHAT, RIGREHAT try HA)E A,

WR—A 3 E AT except 10 7 25 2 ILEL, A Emafkiss b=
(1) try WE6). WERARKALBNEEZA F 8 B, EHl T —A RLBEF 7% It E
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AR IAT, R B ISR — 25 B
—A try IREATLLE 24> except T4, HERBITRILBEAR K RE . 22, RE—1
SR AR A AT . R AR ) RN R try TAITRORAERISE, A R A
H try WRRAER AT . —A4 except TH)F LB W5 SR CA (tuple) & X EZAFH
KA, it
... except (RuntimeError, TypeError, NameError):
pass

BJE— except FH) R LI HE S A FR, DMERIBECATE A . IRFTEEA L, KA
BRI — AN bR IR AR | R DU X RO VAT Bl — 2R B, NS E B
RV & A B AN D

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...:keyword:except & F)H —AAER else 4], WRAFLE, ©ALUALEA M
except THJJETH. WA try TRBAIIHFE, O AR AT FATD st R A .

for arg in sys.argv[1:]:

try:

f = open(arg, ‘r’)

except IOError:

print(‘cannot open’, arg)

else:

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

ffiH else FHRJLLIA try FRIGINESMOARREE L, BONEER T EIMER RE, ©
TIHAIEH try...:keyword: except & G- HIAES BT H

HANRERAER, EWREA MEE, RV RRE 24 . REAELS
K R T e W (2R A

except T-H)n] ME R ARG IR E — N2 . XML EUALEELE instance.args T
ZHROL ARG E B — i . TR, R SElE LT _str_ () Tk, AN
AP DLRE BT EP RN IE 7R .args 51 Ao ARt a] DAZESE HH S R e sl e, e E
TS I A AL 1) g 1

>>>try:

raise Exception('spam’, 'eggs')
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..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 =', xX)
print('y =", y)

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

X = spam

Yy = €ggs

X T IBEE R AR ) 0, R — B A S8, WA AN 755 B E 5
CPEE?) FTEIH R

S ERESAANASEEITLLTE try TR ZIR AR R, WAL try TA)h
A FH (%) BR KR P 3 A A I e o A

>>>def this_fails():

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

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

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

8.4. B EH=E

raise i5H) VAR DR A0 H — AR E B R . Blan:
>>>raise NameError('HiThere")
Traceback (most recent call last):
File "<stdin>", line 1, in ?
NameError: HiThere

raise ME—MIZ 8 T EHHMRE . EOaUE— N rEed], B2 RER QK
H Exception 12%).
WERAR T LW E R G T — D REmIFAE LS, — MR RE) raise 15H4) RVFIR
HFIH R
>>>try:
raise NameError('HiThere")
...except NameError:
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print("'An exception flew by!")

raise

An exception flew by!

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

NameError: HiThere

8.5. AFPEENXR®E

W AE A RS, B a el  CmmE . 5Nz A4 K 5
Exception 3§, iid EHEkAIREN)T7 . Hilan.
>>> class MyError(Exception):
def __init__(self, value):
self.value = value
def _ str__ (self):
return repr(self.value)

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

My exception occurred, value: 4
>>> raise MyError(‘oops!")
Traceback (most recent call last):
File "<stdin>", line 1, in ?
__main__.MyError: 'oops!
EXAHFH,  Exception FIERINT7E _init. () #E . HrrAT o H2 A s gl
value Jatt. X T RIE args BHERIERAT N,
F W AT LUE SO A 28— RR AT AT AE , (H— el DR Rr iy, 8 Rt — L)
P DB T 50 AL B SR SRR R A OB B o A0 — AT LU= A JURNAS R R R AT, —Fh
T8 N0 A2 AR e SO S A — N SR, SRS AN IR R R 1 DL B AR E 1) 1
Wk,
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
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def __init__(self, expression, message):
self.expression = expression
self.message = message

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

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

def __init__(self, previous, next, message):
self.previous = previous
self.next = next
self.message = message
KEZHTE 54 & L Errorgh B, FbriE T # dr o
VF2 MR SCEATTH S5 8 R & IS Ee v s R AR AE B B h B R B2 K TR I0ME

BiE 5% (Classes 75 &=,

8.6. TENFEINE

try WEH)A SHN AR 4], AT LU SR E SOIREEAE B A 15 B0 T 26 Z AT 175 3L3))
((E
>>>try:
raise KeyboardInterrupt
«.finally:
print('Goodbye, world!")

Goodbye, world!
KeyboardInterrupt

TG KERT, —A finally THEEIT try WERBTEZSWIAT . H1E try T5)
R A I B except FA)ALFENY (EUF KAELE except B else FAJH), &
BT finally TAPATE /G EHIE . BIFIEIS break , continue BUE return ZIHAh
fETFA), HJEEIF keywor: try” AN finally FAItH AT, — MEME 05T

>>>def divide(x, y):

try:
result = x/y

except ZeroDivisionError:
print("division by zero!")

58



else:

print("result is", result)
finally:

print("executing finally clause™)

>>>divide(2, 1)
result is 2.0
executing finally clause
>>>divide(2, 0)
division by zero!
executing finally clause
>>>divide("2", "1")
executing finally clause
Traceback (most recent call last):
File "<stdin>", line 1, in ?
File "<stdin>", line 3, in divide
TypeError: unsupported operand type(s) for /: 'str' and 'str'

WARFT W, FEAEM ST finally TR SHAT . 3858 WA 545 B A R 31 R
TypeError S JE%H # except FAJALFE, [KILLE finally FHJFAT G L HLH

TEESERI FIRE R, ) finally TAORECBSNO VR (GO ) AR
IR, AN YR I B A 2 75 PRy o

8.7. FiENXRIEEENE

— BT GOE T ARAERNF EBAE, o AN BB S R, S RN R
ITsAE JE G oA BAT . PR E T 2283 T T — A S IR A BT B B o
for line in open("myfile.txt"):
print(line)

X BARAS 1 [ 2 AR HAT T2 B G AN R T 22 B A 2 O PR ST A o S AE 17 H (1) R A vh
AR A HERR, ARAE R I B AR S ] A ™ 5 1. with T AR UEAR ST X B0 5
TEAT F 58 2 J5 2 AT LA ST RIIE A TG 2.

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

for line in f:
print(line)

ERBORAPAT)G, XM FBRPESH, HEELESCAHATIES] 7 A a5 fF
ZRIP GAEEANR S AR R B R T B0 SR BN .

9.

Python fJRALHIE 1T fie /I TR G AETE 5 el 728, B C++{17 Modula-3
B S PR RS . BB —FE, Python 192 IFEA 1EF P e S TR BT 4856 1) Bt
B, TR AR T P AN 2 smAT TN 2 SCHIDUME . 55— 71T, R0 K 2 HOE SRR Rl e B
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PIOREE oK RN RV 2 EYkK, YRS LAE R (override) &2 H (RAT AT 5 1 EL
K, wTLAME R AR E ) ik A AR TR 2R 0 77 . X Bon] DAL S AT = R R

FTE CH+ARIEDE, H@EME KR (BRI &2 A4 M (public) (BT
THHERIM Private Variables # G4 & ), FEHFTA MR REE 2 & 1 (virtuaD. 28
T R R R 3 2 AT A 28 . AIZE Modula-3 —#F, M7 i A A4 fai ik 19 5 T BL
FIHHEXS R, REBTTEL AR RIFRRAT (self) 1ERNE— NS, £
FH B B X B2 1 AT AE Smalltalk o —FF, A Sy i 6 5, T R 1 & E i 7E Python
W, BT B R R B XN SN E Ay 2 4R T SR, AUl C++ 1 Modula-378
FE, NERAIAT LAY P RS TY R . JF HARAE C++F—FF, A Modula-3, it
B WNEWARRIEENEAERT (EARBAERT, TARIRIERFEE) #0T DU 0 28 ) S i AT 5 08
X

9.1. KiBHEX

KT A DBk (o] A2 (AR, RIS Smalltalk 1 C++H IR E. (K
TS A Modula-3fAR1E, BB T A SALEIH C++ 35 Python, (HIRAEJL-F&A
Wit ).

M REARE, FFHEZANEH TEZMERTH) TG EER — MR o REHE
B P4 . 7EXT Python 26 — B R I I8 H 29k 2%, I B 9 A 34 il AR FE Rl
By, TR, o) AT RIERCO I ZRG . (HiE, fERASIR. Flix K e ARt 4
BE K Z RTINSOk, BREE) Rk sSeikmr, 544 % Python fRAS 1915 SUE A
CHREMAD ., XIEEA P TREF I, FONTE S T51H 5 4 R I A2 485
B, VRAT AR S AL s — AN R, Rl gk FUR AR —NREE. I SR — AN s
BT —AME RS EAL S S, P T DARSOX — B ——X T R T RS R 2 A i
BLHI 2, 1% Pascal 5 o

9.2. {EAE A A8

TENRZ (class) 2R, AT YFIR—LE Python fE AR . 25E ARH T5 40
Wiz FH 7 Ay 46 2 8], HE AR SR 70 35 4% T B R0 1 FH 8RN Ay 4 23 (B0 ] TAE 1R o U it
—H), XA TR AR A AT A =2 Python F2)7 R 4EH R EE .

TEIRATIN— L 52 UL

A A5 A R AN FREDS R . K 2 Hdr 4 23 R H RTER#E SE 8 Python
B, EIEEASHER BRIEATHRES R, FHERRE RS SR, a2 mm
—Ubsfl. NEAIRE (B 18 abs() , FINBEREAIK), —MEHBRAPERAFR, B
BRI R AR B e, — DRI EEE S EAR T M aE. KT
LB TN — A EENEEREEAF G AR AR AR R,
1, PSRRI AR AT BEHR 58 ST —AN“maximize’ 5 HTT AN £ R ——FH 7 5 P A R 44
RIS CRATREEED.

JIGfE UL — ", 7E Python HH I BPEATATERTE — AN (O JFRRHRMIE Bt . 5,
1t zreal REXH, real HENG z F—AJEME. MR, WBHb 5] AR 25
HJEME: £ modname.funcname FiAXF, modname & — ML %, A funcname it
B AN B DU 18, FE R RIS R P 38 e S 42 JR) 44 PR 2 [ 46 I 2 ELHE I i 55F
AL MR a4 2 [#]

JEHERT LU R nI 5 1. fEE—MEL T (FBATS), AvExErEmd. Bt
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FIETTE ) ARATLUXAEM ] modname.the_answer = 42 . 7] 5@t a] LU del iE4)
MiIBR. k0, del modname.the_answer <= %4 modname HIXT G #tlER the_answer J&
P

i 44 25 (R S AEAS [R B I 2 B 1Y, I HLEAG AN A 0 A i i B o A0 9 B A R ) i 44 25 1)
£ Python MR 2% JE 2N BB G 2, FF A 2 BB iﬁt&ﬁﬁéﬁfﬁﬁﬁéé (] EAE R S
TRH RO B, 8 E B Ay 4 2 A 2 — BT B AR AR 1B o Jd it i R 28 T2 o FH ST
iER], AV %XEWLEMW$I#&WW,%Wwﬁm_mwm_ﬁﬂm*ﬂ“,I%
fAIA B O R s (N ELFRSEPR BB T — M, #-O8: builtins o)

U8 FH R, B R e A — A R 4 S 8], I BLYE SR B0R [ sl — AN R TR
BR E0 P BB AL R ) S AR . (SEBR b, HBUESRIE R B A A TH A M) 4R,
T LI A B SR a4 25 .

TEH1% & — A Python 2 /7 7] LB 15 17 iy 44 25 (A (1) 1 SCIX 38 X L) B 2o ] &

e — AT A FR IR R T 2 SR E iy 24 2 T N A 4K

S SRR R s 2 X eSS A o AT R ZI, 2=/ =
473 )R] DALV 1] IR A I B de b R s N Z RS, B & R A RRs Bra A
B K11 i 44 25 (R B A B 1R 38 PR P R G648 2R s LR AR (0 vh (el 2 AR PG, B8 24 i
B A R AFR: Ba SRR RN ZE R, A AR 44 2 ]

U SR — AN AR 75 B R A = 19, T4 B R AN 5| FH 10 2 T 1 AN 23 A M 4 = 4 R 1)
HHEEREOT GG . REeAE e N JEE IR LAAM AR &, B LA nonlocal 1EA)HH48E,
FHAHFEA nonlocal "EATNE R GREISURIXRE A8 8 R S0 i N EE R b &
BRI A B BREARE, M AMBIAN A F R IR AR A o)

W, REREREG AR CGESCD MR AR TERBINT, J&3E X
— i 44 A5 (A B A SR AR T 3. M 42 2 ) o 2808 SO 2 78 R iR 3805 N 3 — A 44 2 1)

B B R AR A P 3802 B T SO e - TERSEH R SR R BT A R R SR AR A
73], T ANV AT AL B S8 I A4 0 44 Y R . R, R A RR I S PR R R AR AT
B BNASTERT . SR1T, Python 6 5 B € IERAZE “In B I B A4S 4 AR 2 EAL, PRGN EEAK
WS afiE! (FLl, RTTECSEFHFSMTN.

Python ] —/MRp 5l 2 Ak st e X 4 AR B IRE B2 AE B N ZAE SN, 2498 global BX
nonlocal 1 ﬁmV% TR ABL 452 FEAS 2 18 DL ——A AT K 2 AR 5 % R o B4
TRelnt: B del x MJSIBEFIIR G| a2 2 AR IR A R T T ke . bR b, BT
ﬁﬁk%%%%%ﬁ%m%ﬁﬂ%%ﬁ.%ﬂmlmwﬁ%ﬁﬁuﬁiiﬁﬁ,Em%ﬁﬂ
B BR B4 PR 58 76 SR BB AR P, (ATRAA global 8446 W B4R 2 128 B o 4 R 1 A 3. )

global %) FH DAFE B HEANRE @ A BN A /RS, FFEFYPE E. nonlocal &%) H
DLFE B SEANRE 8 (AR SO PR, SR E RS E T .

9.21. {EREFIdy & =8RG

LR & —A 7, Jo 1 anfi 5| AN IRAE S8Ry 4 22 18), LA global 1 nonlocal 41
R 5 1 A B A
def scope_test():
def do_local():
spam = "local spam'
def do_nonlocal():
nonlocal spam
spam = "nonlocal spam"
def do_global():
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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)

DN M ETIOE il i PSR

After local assignment: test spam

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

R local TRAEIEA)ETIEZE scope_test () spam 455 . nonlocal MRE E &) i
457 scope_test (] spam 4%5E, JfH. global MREIEA WAL G T spam 455E .
R LA BIFE global WRAETEA)Z AIXT spam J&BAH TSE46E 1.

9.3. #NRE

KN T —SHriB vk = FoE XS SR AR — S B i E
9.3.1. HEMIEXL
I A R R
class ClassName:
<statement-1>

<statement-N>

FE S WBREUE X C def THA]D —HF, RIAVEPATAREAER. (IRBAIRTTILE— 2%
if 15 )7 S AN R AR E SR )

SEBCH, JR0E SCA B A8 HE R BOE S BB R TR S ARG A, A IXAREA
F——RJE JATRE X A28 o SR8 BR BOE SOBF AT — MR E RIS EaR, 1Tk
W2 58— R BATHUR X A 4

ABENSGE X, w2 — a2 2w, I AR R . B, prax &
P AR R A TR R 2 R T oy 4 22 18] L EAT o e 1D PR BIOE S K 8 R B 424 PR 40 58 1
k.
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MHE GEET (EFEHD, BelE 7 —4 EXR o X —AMERE L@ a4
A A AR A, FRATHAE N — b S 2 0TI R FIR . R R (FE
HENEE XL AT AR AE AR LK, JF HIEN RAERX P40 € B 208 kM8 E 1
K4 (3% ClassName 741D

9.3.2. #xH

R RIFF AR RS -S4
JEVESH AL HAE Python BT J& 1 51 FH —FERUPR#ELEZ:  obj.name o OISR
I, BT AR 44 A A A PR A U @ e 44 . BRI, R NIRRT
class MyClass:
""A simple example class
i =12345
def f(self):
return 'hello world'

min

24, MyClass.i F1 MyClass.f #&4 ME 51 A, 20 5l S Bt — AN B ORI — A bR Bioxt
Ro AT LI ZRE AT E , BT LR AT LUEIE 45 MyClass.i TRECRIEHCE . __doc A
— A JEYE, RIFIZRM docstring  (SCRYFFFH): "A simple example class” .

KW SLplte ER A GRAD RoRid. RENG N G AR Z — AR [F5H 128 SE 41 (1) 0
ks Bt (RSB 2R

x = MyClass()

B — DR LA, PR HRES — N RERE x .

A EHEERSE CPH— DRI G Rl — DT R AR 2 2R B & A 4
1 H 8 AR B2 5o B, ARATAE MO E IR TE _init__() K128, &
X

def __init__ (self):

self.data = []

Y—ANKENT _init_ () JEER, ESEEI S A SRS B sh A init_ ()
Titke FTCA, FERRAMETrh, AT RAERAS— NG AL BT S

x = MyClass()

LR, N TG RIENE _init__() JTEEAT LVEE S FIIRFEE, RSB R AR
K5 IS HE b init_() J7iE. Bilan:
>>> class Complex:
def __init__(self, realpart, imagpart):
self.r = realpart
self.i = imagpart

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

9.3.3. SEfIxtg
PLTE, FRATAT LLA S2 % G AT 408 2 St S — AT F R E R BB . X R
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PRI R B I RR: SRR (FBO M5k,

£ty E M AT Smalltalk sz &, B CH+rh i ddm i i . BEREE T H
A, MR RE—F, BNES —KBRER =4 Flan: W x 2 Ll
MyClass FJSEf, T2 N rARS v Bl = TENtH 16 X AME MR A EATEE iR

x.counter = 1

while x.counter < 10:

x.counter = x.counter * 2
print(x.counter)
del x.counter

FAN Bl E S R 7L o TERMECE TR R EL. (7E Python
RABCTVEAMUAFAET 504, HAhx GBI F k. #ila, 53RN RS append,
insert, remove, sort %77, AT, fE NIRRT, BRAEREMUCA, FRATET ARG T
BRSBTS

— NSRRI TTVE A R A BT B e S, — DN R TR RO R E L
e g5k A S BRG] 4, xf 2 — AR ETIH, B
MyClass.f & —NJ7ik; (Hig xi WAR, KN MyClass.i A& — k. Ril xf 5
MyClass.f HARMFEIRI AR E—8 & —A ZE5% , mAEREcT %,

9.34. JjiEnt%
W, ikl AgsE 7 .
x.f()

7£ MyClass 7w, iXK4xik Al 'helloworld' F4F 8. JRT, VRICTHSLZIHEH— 05
#e xf R—NHENR, HH T AR DMERE A .
xf = x.f
while True:
print(xf())

SARWIITED hello world #4785, HEIFEFL 1L,

MY AR AR T A AW ? RATRE CAE RS EHRATAA xf) B &S
EHZH, REME () MEXHIRET M8 INSEEATWR? 258, UAERLAM
SZHOHA TR E—NSE R, Python &l H — A 7 —— BRSNS E0E A SEBRE
...

by b, IRATRE VARG B T B %R JVER — MR S R U S — A S 8k
BT RE. TERMGBTH, xf) HHAEPR LZM T MyClass.fix) A, #%, FHEE
n NSHEFIRPH—AN T, A TR 720 SR N B SHYIRE— NS5
I T S O 22 P 2 B 91 3 8 P A 1 B 25

U RARIEAS AR 7 & 0 TAER, T — N eI e B A, 45—k
A R P SE B B ERS, BhS R T RIS R BRRFRIR —ANE R RO R R
e S SRR O R (REREHERIRD AR %, A — A iERT S
KR TEN R M H—AS IR ITEN GRS, B EHiRE, g G5
S EYNRIIE NS EINER, RIG XA FSE5 R R EBT 5.
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9.4, —LEiHAR

BB 2B R R AT E BN v TR AN AR, X AE R e e iR
LI Bug, A H— 262 5 Kb R HL 2 2 IR 1 . AT BB 20 e R RS TEA IS
FRE, R AN R (YRR RIZD) B BB A AR AT, BT
VA8 3y 1) 1T A 40 e 1 44 1]

BT LI ES I, T U — /S REEH S RO . s, 2K
ANBEF RSB 4l v O B 282 . Fs2 I, Python A ANT] GE s il e dds ——— V13 T 4.
(R FRE, T C 451 Python Sl AT DL 58 4 Fassl SE LA FH 4 0 RIW i 1] o X AT LA
FkiEid CiE S & Python.)

5 P NAZ T TR A 0 8 1t 1 R e e B At AT ) S i A i A 8 iy vk
YEAP I B ARARIREL . TR R BRSO, 2% AT DA — AN SERDO RS At B 2R
B, AN R0 A IR —— R, i 44 2008 T LB IR 22 R

M7 ENF G BE E e (BT A tRET e X SLr B3 1 5%
PRt 4 — AN JTVERE, RS B A S AR 2 AN 2 A N BRI S O

— R TTERE AN SHERE AN self o XAAE AN E : X Python T &, 4% self
AP A EATRR RS o (HARIBVER: WERAIEIGIX A28, X HAl ) Python 25 A1 &
RIS AT Lt A8 72, T HAT L B G #F PPt nl Re M6 I 2 38 9 5 1) o)

& L AR AR bR B0 RN IBAN B2 58 T — AN T8 BRBUE UG A — 2 AE195E
XAEFEH: WA DL — A BN R 25 K i — A R AR R . il

# Function defined outside the class

def fi(self, x, y):

return min(x, x+y)

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

MAE, £, g A h #EBRKETRIIZE C WEME, FE#2 C SLpr
——h PR T g o EEE: XM IPUEE R SR T R k.
A TR EYER self 280, ikl LR AR 5% .
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)
JiiEN] DGl s A —FE S A R AR D77 n] WA 42 R A F R 0 2 1 28 0E S
Peo CGEEFKEASAENRERR D BRI 4 R EdE A B, iE
RARZEENAEEHERERE: &%, 2R S ANBEGR 770 LI 7 %
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A, tnr DAV e SO SRR 3. s, S R Rt S AR IX AN 4 R AR F 3 b
E X o fE N0, A TN — AN INE B E S a2k !

Python w1, FAMEHSZE—DMXTR, FHEA—AFE* GRIEBERI*EIE) . XHAFERN
" “object.__class__ "

9.5. 4k

LR, IR —FE A IR, B 8 At 4 3. IRAE R E SGEE
UM
class DerivedClassName(BaseClassName):
<statement-1>

<statement-N>

% BaseClassName 205 SAEALEIRAE S X IMER RN . fESER AL E, 7t
VR IMETRIA . HHEEAE ) — M SO, PR A M. tein:
class DerivedClassName(modname.BaseClassName):

URAEZRE PAT L FERIESR A A o GG R0 G, JERt o pocd . XAEMET
JEME T BT R —MER B IR TR AR, Mgk s E R E . Rk
K H SR MIAMRIRAE TR, XA 2 A R

URAE 2l I B A AR 2 Ak DerivedClassName() 143 261 & — AN H Y
Sl 7G| AR RGN S e . RN KRN, DERVTEERER EZ R, WRKI
— AN ERHO RIS A A

URAER TR a2 CAVRE R I % AT A ATATRRL, B AAS BAR 2L 2
(17— AT, ATRE SRR R S e kb . (T C++F2)F 1 Python H iy
A7 0 F A2 virtual 1.)

IR TV, SEbr BT Re AR EY AR TR R A U7, RS R B A
— /MR R AT DL E R A R R R ) k. R @A BaseClassName.methodname(self,
arguments) . /K, XWX EFHEREY. QFE. RAEEBER—EHENE XSS
B A AT DL A O

Python A /> FIE RUAH G 1) P B Bk 3

ffH isinstance() BRECAT ARSI — N XTRUEA: ALY obj.__class__ & int B A int
thYRA 2RI, isinstance(obj, int) A iR [H True .

i F] issubclass() BRE(A] LLAG &Rk KL &R KN bool & int BT, Arbd
issubclass(bool, int) iz [\ True .{Hj&, issubclass(float, int) /& False , A4 float A& int A
T,

9.5.1. ZEHK

Python 3747 2 AR IIE A I 2N FEEHEATRE L. WHPs:
class DerivedClassName(Basel, Base2, Base3):
<statement-1>
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<statement-N>

REFAEHT, SR, ARAT LA XS A S 4k 2 1) Ja 11 48 R I AE iR FE AL S, A
F) A7, AN 256 8 AR 1R 2 PR [R) — AN R4 R IR R, a3 — /M@ 7E  DerivedClassName
IR, B dksEfE Basel HHEHK, A5 EIAM) 7E Basel MR, WRIEE
HRE, ok Base2 KrhAHk, KIKIEHE.

B b, B LA BB s — L, RUOTER R NSRRI A super() TBIAS AR
HF o XA TNEAE — S H A 2 B4R IE 5 FRIE call-next-method , F H 2 LE FRL4k 7K TR
S super VK.

AT LA, KA Z EA AT A RS = 2N — MR ETR R R R
IREMETTIGE, BADFE DN LB 2 %A D . thin, P3R4k KH oject |
RGOS T 2 EARRERAFEA 1E— 2B T LAV 1) object o A8EEE 40 B HE 22 Ik Ui
i, BAFIEERFA K@ 4E A T 18 R ERIGU (1 77 2R A8 20 ZeveAk, AT
TSR — IR, I BTN (EP4hR — AN EAS— ISR . B2,
KRR 2 EA KRR IF RN RN KA. HE2EEIESF .
http://www.python.org/download/releases/2.3/mro/ -

9.6. HETE

Python X KA bR iRt T A PR SCHr. Bn __spam  (E/DWHA FRIZLRTSH, =
Z—NTRILEZD WAL bR IR AT A 2 8% 5 S0 B 4 _classname__spam JE 3, X
classname & M HTIIRA o X PP AL ITERRIRFFIEELL B, RISE AT LU R e R
ASLBIRIRA R, ik, SRR, HEE 2R p B g /AR LR, 448
1) % B Ik 2554 A I st S W A, TESRAMIEE 284 HUA — A T RIZR 2 ) A 2 4
i

AR — PRSI SR SE AR B AN R I RIS AR, RO S IRAE R
NS A BRE, BL RN ERARRE I ST AR VR o YRR AR ) v 2 B Rk
TP, PEVT A BUESEACRRE AR RTRR AT IXERR IS NI A A,
WO A, XS N — B A EXANRIENER 2 —. C54h: JRAEZRFERAES
FHIF ) 4 B ] (B R R AR & D

HE: fFdg exec() 3L eval() MREMARIDA KRB LI N YFTR. XM
global iBEAJIELARL, & RIFE I BRI T — i dh AT = 1 A0 gm B ARG . [ P BR il & A T
getattr() , setattr() 1 delattr() PRI%C, VAR EFZGIH __dict_ K.

9.7. &k
HINAA —Fh25l Pascal it (record) “BE C fR«“4i#) (struct) iR M 29k

class Employee:
pass

john = Employee() # Create an empty employee record
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# Fill the fields of the record
john.name = 'John Doe'
john.dept = 'computer lab'
john.salary = 1000

— B AR A R BE A (Y Python ARS8 AT AR N — AN A5 b i 5 Y
THERZERNE . i, WRIRE — DS R BRI R, AR DUE L —
read() A readline() J7iAHIZR, &R AR T AT h G2 oh b SRIUCEHE IRV E v 2 Mk i .

SEHITEN R WA ENE: m_self__ BRETE m() BEBIX R, FFH m._func__
HILAE TN IV BRI O B

9.8. FEMZENR

P E & 55 W ik, R — R BE ] LB nT 4 R 1) 570 40 2.
PLRZMAERR GEX L) FHEitHE.
raise Class

raise Instance

M, Class LA —A type BIHIRAFMSLH] . 56—F 7 LONLL IR
IS .
raise Class()

1t except \HJHH IR R E AN, XK FF SR — N REH 2 — K
(HAEARE SO K Bi—— except WAJHHIH FRA KRG FREAMAER D). Hlhn, T
RS F R mtt B, C, D:
class B(Exception):
pass
class C(B):
pass
class D(C):
pass

for cin [B, C, D]:
try:
raise c()
except D:
print("D")
except C:
print("C")
except B:
print("B")

ER: R except NEJWLENR] T (el exceptB ), B RETEHIB, B, B—
e UG B 1) 57 e
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HITEN— AR B RH IHRE B, FRHERRA B SETEHR, RERR—AE 5
=AM, SN B R str() K SEHIESON TR

9.9. AK2F

FIIAE, RATRE CAIER B R ZHOESN GAT UL for 1) )] -

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

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

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

for char in "123":
print(char)

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

AU 1] KA TE T fa s OF HO7 . SRRSO FHAE Python rh ks ik i Hg —. £E
%eJa,  for IRAJSXTAIERMN ZWMA iter() KA. XANREOREI—AE LT _next_() HiE
HIERIS G, TRV BRI — DN ICER . 4% A v A4k 20 R e R, :meth: __next
J7iFax Ml —> Stoplteration 7, X <xil%1 for BRI HRIEIS . R UMEH N E next()
A __next_ () 7ik. BAR R —ANTEEEMIR G

>>>s = "abc'

>>>it = iter(s)

>>>it

<iterator object at 0x00A1DB50>

>>>next(it)

9!

> > >next(it)

b

> > >next(it)

I

> > >next(it)

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

TR T IS S AL, R AT DURAS I 45 R A AT N o 8 L—A _iter__()
ik, FHIRE AR _next_ () HIERIX R, WRXANRENT _next_ () Hik, W
2 _iter () HIERTEIRE self BIT],

class Reverse:

"Iterator for looping over a sequence backwards
def __init__(self, data):
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self.data = data
self.index = len(data)
def __iter__(self):
return self
def _ next__(self):
if self.index == 0:
raise StoplIteration
self.index = self.index - 1
return self.data[self.index]

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

print(char)
a
p
S
9.10. 4 RkzS

Generators J& 0 IEARES I Fif ok KR T . e 5kt g ERmE, Ha7E
R ELR BIEARNE A yield 1B, BROOM A next() sR%L, At N B B B AL
BAEE CeEICIZT A MBI E AR G AT IER) Do 5 B AT LB I B — N A RS
def reverse(data):
for index in range(len(data)-1, -1, -1):
yield data[index]

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

© © = = E

AR AT o] LA AR i (0 S, tmT DUSE T BT — 5 A AR I 5 T iRARER I 2k i 2R Ak
fe 2 P LA B R PR DR AR AR i Be T iter () AT __next__() R E G .

Ty AN AR R AE T 2 A JR AR B AT RS H A, B IR AF - XA 13 s U S
WG, HHEG selfindex M1 self.data J&ZXAET 5 i 7151 4% £ 56 5 M .

Bk B 2000 & iR AR R FRES, HAERBREEREN, BEMNSAasit
Stoplteration 5% . ZEAKUL, XELRFHEE A IERIBHE TS — A ok £ — M

9.11. £ pEsRIAR
L] B A pl g AT DU F 2R 2R 48 S 2R 757 5 ) S g i o R IA S (B T i B S
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T XEERIE AL NGB THE, R0 BLAE s il — A3 P R B o A s R 0
FETEEE 1A A 8 U N T, (R IR A, 1 SN 5= S R A S id T
>>>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

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

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

>>>data = 'golf’
>>>list(data[i] for i in range(len(data)-1, -1, -1))
[lfll IIII IOII Igl]

Footnotes
AABIIE: I G A B RS @ . _dict_ , RE—MEE a4 2
1] . 2R _dict 2—ANEM, BARERAK. B, XHEEHEE T ma
RS R, IF ERAZ RS R E A BRI R — BRI &

10. Python FRAEFEME ST

10.1. ¥(ER%ZIEO

os HEHURAL TIRZ H1RME R G AR

>>>import os

>>>0s.system('time 0:02")

0

>>>0s.getcwd() # Return the current working directory
'C:\\Python31'

>>>o0s.chdir('/server/accesslogs")

—EEAF ] import os K% A/ from os import * ! iX<£xfii os.open() REIEENE
) open() %, FANTENIIRIEGREZ AR,

WEREL dir) M help() X3 KIEFHR os XBE ABHAER A .

>>>import os

>>>dir(0s)

<returns a list of all module functions>
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>>>help(os)
<returns an extensive manual page created from the module's docstrings>

X HE SO B RGBT, shutil BERHET 5 FEHE S RN H.
>>>import shutil

> > >shutil.copyfile(‘data.db’, 'archive.db")

>>>shutil. move('/build/executables’, 'installdir")

10.2. XHIBECEF

glob BEHGRAL T — AN R E H R H sl BC AT 8 R v AR 7 SR s R .
>>>import glob

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

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

10.3. @S 1TSH

i ) 52 A8 77 AL Ay AT S 8. RS H U —DMIIRIE AAEE sys 1
i) argv J@PErh. BN dy 447 $i54T python demo.py one two three #] LIS T [ 14
Hi:

>>>import sys

>>>print(sys.argv)

['demo.py', 'one', 'two', 'three']

\

getopt F&H LA Unix Y] getopt() %7 RALFE sys.argv . 2 RIEH KIS 1T755
AFEH optparse FRELRAL,

10.4. $EIRMEEEEMEFZILE

sys Bt stdin , stdout 1 stderr J&1:. ENfifE stdout ¥ EIak;, JE#
WA DA T BRI RS B

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

Warning, log file not found starting a new one

B —NEA R BRI AR sys.exit()”

10.5. FEFFHEE LA

re BEHCA S A B A B T IR RIA X T R . IR NERIE AN A0 45 5 UL A
AEPRERAL T faivE, U T

>>>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'\1', 'cat in the the hat")
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'cat in the hat'

AN E R DI RERS, NOZE B A AT ER TR, AT S B R
>>>'tea for too'.replace('too', 'two')
'tea for two'

10.6.

math FHONTF R s FAR AL 17X C BREUE 15 17 S8
>>>import math

>>>math.cos(math.pi / 4)

0.70710678118654757

>>>math.log(1024, 2)

10.0

random FEHONBEALEFETYRESR Bt T T A SCHF.

>>>import random

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

‘apple'

>>>random.sample(range(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 T H <http://scipy.org>f3E 1R £ HoAt A i+ S e

10.7. EEXMif|o]

Python €& ¥ 22 Uiy 1) FLIC X 1Ak 2 FLIER 9 B LA B ke o L rpr i 7 B P A /2 i i URL
HuhEFRECEAR G urllib.request F1 3% B4 smtplib
>>>from urllib.request import urlopen
>>>for line in urlopen('http://tycho.usno.navy.mil/cgi-bin/timer.pl"):
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
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.Beware the Ides of March.

van ""I‘)
>>>server.quit()

GEE: 3B R EEANEIT IR )
10.8. HEAFNET|E]

datetime AH g H RIS [F) 4b 3 AL 1 fa] SR B2 2% B SCRE . 1 T I B AH I T ) 4
RIS I T SR, M UK H A0 AL 3 5231 RO A R IR R R D B B o X AR [R] A S
IS X AL B

# dates are easily constructed and formatted

>>> from datetime import date

>>> now = date.today()

>>> now

datetime.date(2003, 12, 2)

>>> now.strftime("%m-%d-%y. %d %b %Y is a %A on the %d day of %B.")

'12-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December.'

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

>>> age.days

14368

10.9. HUEE4YE

Python #iHuIA B 42 347 B R T A R 20k X, 6. zlib , gzip , bz2 , zipfile
1 tarfile %5,

>>>import zlib

>>>s = 'witch which has which witches wrist watch'

>>>len(s)

41

>>>t = zlib.compress(s)

>>>len(t)

37

>>>zlib.decompress(t)

'witch which has which witches wrist watch'

>>>7lib.crc32(s)

226805979
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10.10. TEREVEN

A L8 Python JF & 6] Ab 3 7] — ji @ AN [7) 77 ¥ 2 18] R 1% e 22 S 4047 iR JE 1 % R . Python
PR T — NI TR ] DAS7 R 215 2 ] 2 4

flan, A8 oI B R AIR R B AR G AL S HOR IR B AN, timeit Bk
PR PR T IX— T MEREIL

>>>from timeit import Timer

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

0.57535828626024577

>>>Timer('a,b = b,a', 'a=1; b=2").timeit()

0.54962537085770791

5 timeit FI4IRIEAMLL, profile F1 pstate AEHLEEAL T AR RARHD e o 1R 5] B 1] g 5L X
)T E

10.11. FREH

T e TR A ) — PR AR TT AN B e 0 5 s, IR AEJT A e rh 2 iz 47
XL o
doctest BEH IR P IR Y HRAEFR 7 SO 45 5 R I R 7 — TR P
e 1) L 0 PR A A — A SR ) P A R 5 R BT D) RG0S 1) SRS 4 £ B X I 9 R
ARG 7O, R HE SRV doctext BEHLIMEDAISTRIAH T o
def average(values):
"""Computes the arithmetic mean of a list of numbers.

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

mnin

return sum(values) / len(values)

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

unittest BEHRAME doctest AAZE G, Aid & W] DAE— NS SCF BLAR A B 4 i
(IR .
import unittest

class TestStatisticalFunctions(unittest.TestCase):

def test_average(self):
self.assertEqual(average([20, 30, 70]), 40.0)
self.assertEqual(round(average([1, 5, 7]), 1), 4.3)
self.assertRaises(ZeroDivisionError, average, [])
self.assertRaises(TypeError, average, 20, 30, 70)
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unittest.main() # Calling from the command line invokes all tests

10.12. “Iw = &ETJ)”

Python FEHL T “Hifi 1= 2 J1 7B 2% o 3 AT DAIE i B B K 1A 60 1 s R RVEEH: 1 D e kA5 2
BRIFHIEI . 5.

xmlrpc.client F1 xmlrpc.server fRERiEIZFEITFE SR 52 . REWHHE X4
%, P L TEIA XML 1R B AL B XML,

email 2 —/MEBMEE RSP, 45 MIME 1L 3T RFC 2822115 B XCkY . A
7] T 52 b & X A2 B ) smitplib A1 poplib BEH,  email 68— SR AR AT = 240
Bty CRFEME) RS B R 4D Al Sk s (1 76 5 T B4R .

xml.dom 1 xml.sax I LEHAT 1) EHE A b UMb S it 7 oA 1) SCRF . [RIFRE Y,
csv MBEHR SRR —FPE A B ER AR B S . B2, XEEREHRIE R L T Python
I FH AR e AN A T EL 22 A B 28 4t

B TAEAT DLUSEELE Prib i, (35 gettext , locale Ml codecs .

11. rrAEEREYS — B2y
AU T B T a T s R . SR e rE N A 4R At
1.1. HWHEERL

repriib FEHN KA (1 BR FE R AR 440 5 o e it 7 repr() B — AN HIRAS
>>>import reprlib

>>>reprlib.repr(set('supercalifragilisticexpialidocious"))

"set(['a', 'c', 'd', 'e', 'f', 'd’, ...])"

pprint FEHRA A B AR E E SO SRR SRS B 0 A s, AN SERRRR R b SR T AR
AP AR — AT AKES, BT ENES st A AT BRI g 3k, — 3 T I I ) R o Bk
A
>>>import pprint
>>>t = [[[['black’, 'cyan'], 'white', ['green’, 'red']], [['magenta’,
'vellow'], 'blue']]]

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

textwrap FEHURE AOCARBVE, DA S48 E 1R 7 %8 56
>>>import textwrap
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>>>doc = """The wrap() method is just like fill() except that it returns
... list of strings instead of one big string with newlines to separate
...the wrapped lines."""

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

locale BEHLF R Vs in) Rk Hot % UK U B3 B . locale 1173 2R 4K R HiUR 1 9 %
F 0o o B A TR AL T BB

>>>import locale

>>>|ocale.setlocale(locale.LC_ALL, 'English_United States.1252")

'English_United States.1252'

>>>conv = locale.localeconv() # get a mapping ot conventions

>>>x = 1234567.8

>>>|ocale.format("%d", x, grouping=True)

'1,234,567"'

>>>|ocale.format("%s%.*f", (conv['currency_symbol'],
conv['frac_digits'], x), grouping=True)
'$1,234,567.80"'

11.2. &R

string S —MEMK Template 38, Jyig 2 M~ gmiBHft 7 ErEE. X a
VEH P Jo e ARl vy DL i AT B SRR

EAEAMA $ 1A ) Python FERF (B7, FREAITNRIZ) TR 567575 2 FK.
ML AE AT PN FH DR (58 0] RAAS I 25 A% 20 078 L T PR 58 22 1 = BRI 7 75 o A
H $$ KAIE DR § FHITRT.

>>>from string import Template

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

>>>t.substitute(village='Nottingham', cause='"the ditch fund")

'‘Nottinghamfolk send $10 to the ditch fund.’

B GO RFE 7 OB - S HOT R BR HEIN,  substitute() T7ERIS I — A
KeyError 5% o XF T-#AEG IF XA N FHAE 7, H P 4R AL v Re JF A e 8, XA A
safe_substitute() 77EFIREEE S — WRHIEA TR, EHA S8R AR

>>> t = Template('Return the $item to $owner.")

>>> d = dict(item="unladen swallow")

>>> t.substitute(d)

Traceback (most recent call last):

KeyError: 'owner'
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>>> t.safe_substitute(d)

'Return the unladen swallow to $owner."'

BEAR 728 0] LU 8 — AN H & U B fs . B, G EE & 1 & 5 a4 T H ] ARk Al
MBS S1EREMRF, GEarH, B oS s8ocibsg K.

>>>import time, os.path

>>>photofiles = ['img_1074.jpg’, 'img_1076.jpg’, 'img_1077.jpg']

>>>class BatchRename(Template):

delimiter = '%'
>>>fmt = input('Enter rename style (%d-date %n-segnum %f-format): ')
Enter rename style (%d-date %n-segnum %f-format): Ashley_%n%f

>>>t = BatchRename(fmt)

>>>date = time.strftime('%d%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

REEAR D 5 — AN 2 P A4 22 B At A S 1 R P I8 R rh r R R IR AE AT XML 3
i, AESCAR R AT HTMLWEB #5342 5€ Hil B4R S P R -

11.3. FERZHFBBEBICERGE

struct BEH (AR K gk flidsgas et 7 pack() 1 unpack() eiE. T HIR
s TEAMER zipfile BEHLARE L F WHATZEAR— A ZIP SUHH kA5 8. HE4iR% "H" A1
"T" SRR 2FAT RS, <" RN RMER /NI HiZIR little-endian 7
FTHET

import struct

data = open('myfile.zip', 'rb").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)
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start += extra_size + comp_size # skip to the next header

1.4. %%IE

BRI T J3 B8 TS TE MG A 0 FR AT 55 I 2R o 2R AT DL SRA2 ey I R e 1 e
JREIHEE, S EE R FH AR R AT DL BRSO P A N I RIS 7 J5 G 3a AT HARAE S5 o — Mok S 1 B2 A
FEAEIEAT 1/O RN E 5 — DN AR h AT T 5.

TSR 1 imod: " threading ™ s ZR R B £ 78 4k SR AT B R I AR JG iz
TS .

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 LR N IR PP 1) 32 SR MR PR R AR 1 a2 AR A 3 = 8 s B B . v 1k B
NEE, SRR ME 72 R ERA SR, BdE: B SEF, SRR ENESAT.

SRR L T BAR SRR, TN BT R T B ROHE LG (Bl b o ERLtG, AR 55 P )
LT VX — AN BRI I A U5 R 4Rt — A Bl g e, ARG queue BEHATIES
NEAEMRSS HAMKAR I K . Ty N BB AR IEAE AT A Queue X RN AR5 5T
wit, BRI, JfFH B

11.5. fr

logging FEHIRME 7 — /MBI Re M TR HE RS AR 2 HEEE K
RSB sys.stderr .

import logging

logging.debug('Debugging information")

logging.info('Informational message')

logging.warning('Warning:config file %s not found', 'server.conf")
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logging.error('Error occurred")
logging.critical('Critical error -- shutting down')

B

BOAEOL T, A5 BATERAE B AR 2 4 SR I Ak BIFRE S R o JFCAth P i L ok
T 5 A s A5 R, BRI, sockets B HTTP R4S 8% . Byt seas f LIFE T35
BN AUEFEAF A : DEBUG , INFO , WARNING , ERROR F1 CRITICAL

A LA Python H ELAEICE HE RS, 80 e fil H EMN—ANF P o] g (0 (0 e & SO
ORI T 75 45 2O AR T

11.6. 555|H

Python H #h#E1T W A& B Oy R ZHOoN G851 B0 RG34 51 FifE garbage
collection ). FEX Gl G — A9 FHHBRG, WARRE 2 SERIBERE IR .
R ITIRAE R 2 BN AR b AR R4, (EAR R 9 75 BEAE 0 R A 8 2R DU A FH I 38 0
Fo AR, ASOYREREAT IR 51 S HFF ALFAE . weakref BIHIRME T T07 61
a5 A EREE T R T R o X RANF TN, BN — 5551 RS 3 3h MR It H
22N X GAR KR . SRS N AR P I B A B e ), BRI AR 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:/python31/lib/weakref.py", line 46, in __getitem__
o = self.data[key]()
KeyError: 'primary’

1.7. FIRITE

1R 22 B 45 ) SR T RE I A B I S 2R SR ARl v L 2« AR, A I AN RV BRI
TN —FhSLHL
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array BEERERAE T —ANRIFIERN array() XTHR, BAFE R T EE F H 5 MR
PR RN T — M2 A5 b gy (JmhgaRzY "R O Br i, MR W
BATUN16F5 1) Python B A% 4 i 1E LA 3= .

>>>from array import array

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

>>>sum(a)

26932

>>>a[1:3]

array(‘'H', [10, 700])

collections FRHRFEML T —ANRBIFIERT deque() X%, EMELAEIN (append) Flg
(pop) TR, (HAE[AIE RIS A8 . IX H05%f G 3 A S BAZ AN BE A S i 44 2

>>>from collections import deque

>>>d = deque(["task1", "task2", "task3"])

>>>d.append("task4")

>>>print("Handling", d.popleft())

Handling task1

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)

Br 7B RBIRISEIAN, ZELRME T HE TH, GQEEHTFIRM bisect HHLEKEL.
>>>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 BLHNEET IERAR K HE SR M 7 8. BB DS RIEAEO . XX}
TR ey B EE K i) g/ 76 3R T AN AR — R e B A AR R IR R AR AR

>>>from heapq import heapify, heappop, heappush

>>>data=1[1,3,5 79, 2, 4,6, 8, 0]

>>>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]
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11.8. TEHBZRBHE

decimal PO kfE A8 E AL 7 —4 Decimal ##538H ., SNEM float —
M S B SEBUA L, 3 20 s Ml o R PP AN oAt i 7 RS A kR RO RIS LA
VR EUE B R N ORI BUS A R E R R, B IS P AR s i 2
RS RIS R A

G, v IR7055 B H g 20T B ) 5% R 9, A A e ) ACEROR v )
SERGEANFER . a0 RER L W R BOEAT N, X ZE N AR R

>>>from decimal import *

>>>Decimal('0.70") * Decimal('1.05")

Decimal("0.7350")

>>>.70 * 1.05

0.73499999999999999

Decimal H)45 5 B2 R L5 R0, b2 Mot AN NI o e i B hHEWT a4~/
b,  Decimal iLEUAIHEB T AL —FF, JF Hilt e 72 @k wiE A BOC R i 2R
/INEUE B T RE HH B 45

b BEAE 1S Decimal 28 W] LAREAT AR L8 ANE A — b il V7 a1 A58 SRR A U

>>>Decimal('1.00") % Decimal('.10")

Decimal("0.00")

>>>1.00 % 0.10

0.09999999999999995

>>>sum([Decimal('0.1")]*10) == Decimal('1.0")
True

>>>sum([0.1]*10) == 1.0

False

Decimal By ARG 1 75 21 5 B S HF .
>>>getcontext().prec = 36

>>>Decimal(1) / Decimal(7)
Decimal("0.142857142857142857142857142857142857")

12. IEMAALE?

B LA TR P T RE LA SE N TR Python MR — PRI 1 L2038 A R A i) Ay BE A
Python Sk fif ok 52 bR b (1 0] R T o RS 120 DA IR B 25 = B 22 1) S iR g 2

AFE R & Python SCRIEE ) —#7r . 3847 Hofth— L8 304:

The Python Standard Library:

PRBLAZR ST, B E R TARAEPE TP A, BB e 8 (RARTTIE) S5 5T
Blo AniE Python KATRE S T A& IR EIMRIS. A 32E Unix mailboxes F#EL, M
HTTP R 3RO R, AL B Rk, Wb oy AT S EIAER, 9w'5 CGI 2 Fr HA
e, H4aEE s, DAK S8 ROV 2 A 5 IR . W B R 25 ke 1 AR A WS mT R )
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Installing Python Modules:

fif R AN 422 2 oAt Python FH P 4 5 I R AR

The Python Language Reference:

Python FVEFIEE VR UEEH .  ELEOEAB S, (BAEA—A e BE S B &
IRAH L.

More Python resources: % Python %5 (PS: FiAEFE T ~)

e http://www.python.org: The major Python Web site. It contains code,
documentation, and pointers to Python-related pages around the Web. This Web site is
mirrored in various places around the world, such as Europe, Japan, and Australia; a mirror
may be faster than the main site, depending on your geographical location.

e http://docs.python.org: Fast access to Python’s documentation.

o http://pypi.python.org: The Python Package Index, previously also nicknamed the
Cheese Shop, is an index of user-created Python modules that are available for download.
Once you begin releasing code, you can register it here so that others can find it.

e http://aspn.activestate.com/ASPN/Python/Cookbook/: The Python Cookbook is a
sizable collection of code examples, larger modules, and useful scripts. Particularly notable
contributions are collected in a book also titled Python Cookbook (O’Reilly & Associates,
ISBN 0-596-00797-3.)

e http://scipy.org: The Scientific Python project includes modules for fast array
computations and manipulations plus a host of packages for such things as linear algebra,
Fourier transforms, non-linear solvers, random number distributions, statistical analysis
and the like.

For Python-related questions and problem reports, you can post to the newsgroup
comp.lang.python, or send them to the mailing list at python-list@python.org. The
newsgroup and mailing list are gatewayed, so messages posted to one will automatically
be forwarded to the other. There are around 120 postings a day (with peaks up to several
hundred), asking (and answering) questions, suggesting new features, and announcing
new modules. Before posting, be sure to check the list of Frequently Asked Questions (also
called the FAQ), or look for it in the Misc/ directory of the Python source distribution.
Mailing list archives are available at http://mail.python.org/pipermail/. The FAQ answers
many of the questions that come up again and again, and may already contain the solution
for your problem.

13. RERMIANGREFFEICE

— BB AR Python fif B 88 SCREGT 24 R AN AT R T SE 30 Sk 1) m i, w45 Korn Shell 71 GNU
Bash Shell #24Lf) T B —#f. X248 F 52 8F Emacs XA VI XK GNU Readline % Sz
1o EXAFEAE B ORI, XBEBEATIH T, HEHAR 0 LR RE 5B X B
IR P52 L 4 A R A ST BELE Unix A1 Cygwin JIRAS P ARRE 25 vh 5 02 7T 16 (1947 20T B

Az A AHE Mark Hammond 4 5 i PythonWin £ 7 4 5 3 A8 5 Python #5745 1 3 T
Tk 1) IDLE 3£ 531130 . 76 NT _Ef) DOS & H s LAl DOS #, Ll Windows %51 & 4: |,
A AT 7 SR IE AR R o
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13.1. 1T4wiE

USRS, B0 NAT G T e CE AR A% v B T I o 24 R4 R DUE A % LI Emacs
P R AT R . BB LG CA  (Control-A), ¥OthrkeshR AL, CF ,
¥ ah 2 410;  kdb: " C-K™ , MIBRATHOBARA LM NZ;  kdb: CY' , BHBRATH
FREDRIANZ:  :kdb:' C-underscore’ , 4N I/G ML, T LLEE 4N .

13.2. [ARIER

P sac Az Oy SUEAR . A ARSI AT B S A AN R XN, 2
AHPER T MBI, URBE T IXA G XA — AT B (M CP T AAEIX AN S22
X AEE GEED) Bai—47, M CN ZFT R B3h—1T. PiLgm X A REMT
HOAE AT GRAE I, 20 AT RS a b S A SER A5 Al T s — N 25 O RARzR. 4K Return
BT DR AT AT A0 45 Python fif ks -

13.3. BYZE

KT Readline P )840 E Al — L H A ZH00] LAAE — AU ~/.inputre IR A6 40 ST A
LB A HE L. e PR AUE:
key-name: function-name

[
"string": function-name

It HoA] DUt 07 A e 1R T
set option-name value

(LR
# 1 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

HEE: {E Python , Tab ERAZEE A4l —A Tab F47XE Readline IBRIA S AF 44
AR WERARECE, RWLUBIEAE ~/inputre SCHEHIMN DL NS48 € 7 552
Tab: complete

CHRR, WERIRC A I BE Tab SRAMNESCIEA, X2 ik A48t SE AT 2215 A AfE D
X T AR R AN A M AT DU AT E s Ab 4. AR AR AR 0SS AU P e, IR A
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SRS AES: 1]
import ricompleter, readline
readline.parse_and_bind('tab: complete")

X Tab $EIEE BAh 2R L, AR Tab BN SRt 2R BER
#7E Python A AFR, ST mMAL EAMARIELA . X THBL string.a 1) /U5 %R,
BRI MEREERER W JFHAG RN REE s b @il dE: R AN A
__getattr_ () JPVEMRIR GORRAN RN —H5r, XATRES AT & ARG .

—NEAYE S E EE AR AR R XA SRR AR EA
T HR B MR R — A ar S, B H A4, AR B ST AT I Bl 22 58 ilax 4
GR5E, I HIm I M Bk 44 PRkt S 45 28 LIS SR EIAE o AR AT Be 2 R IIX 0 SERF— 2 3 N HY)
BHURTTE, B os , EATTHEUE BIHE R 2 U R a2 1 vh R L AT

# 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=/home/user/.pystartup" in bash.

#

# Note that PYTHONSTARTUF does *not* expand "~", so you have to put in the

# full path to your home directory.

import atexit
import os

import readline
import ricompleter

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, ricompleter, save_history, historyPath

13.4. X%

5L RS A AR LE, IXANThAER — DN RERND B IR0, —SBORPEE T Wik
FEESAT A IE L A4t — Dt OK 1 (4 R — AT Z R — ANt Aric iy, 1A 8% JiE
AT AL BE D o 58 RE I S5 44 1T Re S FT AR RE AR 1) table Ar . M AR A (BUER) TTRM A
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