R
HRIAE: 19 00> PR Python 3>
X’EE?&%U L 20202629

PYTHON

)=

B2

®6 Tempora mutantur nos et mutamur in illis. (/67 #, 542

— BB

AN

MMk 2 Python 3 T Ft . iEFRATREEIR AN . Aarh, 8%
BiE A H 2 Python 3 FiA .

AP AS ) PYTHON J& & 18 2

Xt Python EEAM)ER — R S5 2 3. b2l e 17

WERAE FH IS B RS54 EIbkS, ISP [ HIMAEN Y ] 7T
e 42238 | Python3 o WIREAEZIZATIV Linux, tHATHED,
2242358 T Python3 o Z2 AT GNU/Linux KAT AL R4 22 2E
LSS T Python 2 5 AN 22 AHEAS W 15 0 1) A A 760, o ) I
WALHE T Python3 . Mac OS X G T iy 24T hR A Python 2,
HHERARPEEZ 1L, HARSEME Python 3. Microsoft
Windows A 2T R A 2 Python o {HJEANELEE 1 Joig 210
FhEAE RS, il 224% Python Sk I A 18 [n) ' B IR IE 1


http://www.woodpecker.org.cn/obp/diveintopython3/index.html
http://www.woodpecker.org.cn/obp/diveintopython3/table-of-contents.html#installing-python

1 Linux 5 Mac OS X 55 1Kl Python 3 (K MLANEALHEN
24T . 7E Linux 4, T M Application [NAEF] Sk
i —AMb Terminal [£38] MFE. (WA TR T2
Accessories [[fif] ik System [R%] XFEMTEMIN. ) &
Mac OS X i, 7F /Application/Utilities/ SCIJer iy —AM
i Terminal.app [N R

R ATIRARTT )5, HAHIA python3 (il BENG
LA MBS R AR . ST Linuk R4E
2% T Python 3, 84T KL A Python 27 +( shell
i,

mark@atlantis:~$ python3

Python 3.0.1+ (r301:69556, Apr 15 2009, 17:25:52)

[GCC 4.3.3] on linux2

Type "help", "copyright", "credits" or "license" for

more information.

>>>

(I exit() JF4% 1 7% nTR HY Python 22 B 3 shell, )

AL L) HEAL MU S i WisdT Linux JF4itar 24705, (B
RIS w22 Python3 o (WE! )
mark@manganese:~$ python3

bash: python3: command not found

T IRAE TSN B 223 TURASRRCAS, LR FRATT IR BT T 4n
ISR I W Python FRASIE AR 2 ™,

[ [4i29¢F Windows 5 5, 8Bk 71 Mac OS X [ 2220
1F Ubuntu Linux I 223 8% (I{EZET‘@L;?%%O ]

* %


http://cornerhost.com/
http://www.woodpecker.org.cn/obp/diveintopython3/installing-python.html#macosx
http://www.woodpecker.org.cn/obp/diveintopython3/installing-python.html#ubuntu
http://www.woodpecker.org.cn/obp/diveintopython3/installing-python.html#other

ZF MICROSOFT WINDOWS _I* 223

1T Windows 17 AP EER . 32 A7 F 64 fi7. 43R, EHRZA
[ ") Windows /& A —XP. Vista. Windows 7 — [f] Python RJ7E
FIT AT IX LR A 3247 . The more important distinction is 32-bit v.
64-bit. WA ANKIIE H JTIEARs AT R38Ry, A2 3247
i)

Vi la) python.org/download/ JF N5 THEHIZEA R M) Python
3 Windows ZZHEFEF o 0 LR T e A4 1 X £,

Python 3.1 Windows %3527 (Windows 3] — ANELFEYE
fid)

Python 3.1 Windows AMD64 %352/ (Windows AMD64 —
HEH] — AR FE AL

ARAEMCAL S E e T BeE 3 & O Python S 7EHEAT /MR EE
B, MR NXAEOY AT B 107 . NAZ R S 2B 5oRT 1Y
Python 3.x WA,  BRAEREATRE R 1) B AIX A4

Open File - Security Warning E'
Do you want to run this hle?

Mame: pwthon-3.1.msi

Publizher: Python Software Foundation

Type: Windows Installer Package

Fram: C:incoming

Run ]| Cancel |

Alwanz azk before opening thiz file

While files from the Internet can be useful, this file type can
g potentially harm wour computer. Only run software from publizhers
you trust, What's the nisk?

NEGEE, Wiz omsi 3CfF. BT IEEEEAT RS nT AT AR
4, Windows 35l t ez 4% 5 . B s Python 3RE 7 1


http://python.org/download/

5t Python JFRIGAE BRI ZR Python B0 5E 425 AT R4
o TR LIFERR

siihi Run [i247] #4115 30 Python 3 2 /7

i& Python 3.1 Setup

Select whether to install Python 3.1 for
all users of this computer.

(®install for all users:

(O Install just for me (not available on Windows Wista)

python

fLJI'
windows

Mext = | [ Cancel ]

GRREP WG I S — N e E AT A, A
18 H C%d% Python 3. B8 IRIE T2 A B A3 FH P 2288, ik
A AR e ek I, X R e, (R U
AR A RE R A S s IEAE A F R THE ML L 223 Python 11
151 Windows K5 %45 Administrator AR . AN, 4 4w
K243\ Windows B B O3 IR VF AT 1M 22 2% Python Wé 2 IX AN ) i [
ANELEIRAE R D

sl Next [F—25] JZHIFE NS 2R Rk %


http://www.python.org/psf/

i Python 3.1 Setup

Select Destination Directory

Please select a directory for the Python 3.1 files,

ﬁ 5 Python31 v [ My ]

python

fLJI'
windows

IC:\Python3 1Y,

| mext > | | cancel |

PR, R RP R SRRk A H AR H 3. T Python
3 RASERAA A H AR H 3 JE:  C:\Python31\, XX 46K 2 %
JERE AR, BRAREA R R E BB SCE . W R R R
Ol T e R, i A R e, B
AL N5 I SCAHE H o N Z #4244 o WARAE C: it %230 Python
MR RS AT H ok N 3.

siihi Next [F—25 1 #HH% 320 HAx H s Y



i Python 3.1 Setup

Customize Python 3.1

Select the way you want features to be installed,
Click on the icons in the tree below to change the
weay features wil be installed.

=2 [=-]

Register Extensions
Tolf Tk
Docurmentation
Uitility Scripts

Test suite

Python Interpreter and Libraries

pLJthOﬂ This feature requires 19ME on your hard drive, It
f has 5 of 5 subfeatures selected. The subfeatures
. ar require 26ME on your hard drive,
windows
[ Disk Usage ] [ Achvanced ] [ < Back ][ Next > | [ Cancel ]

BRI HEES A2, HHIFARNE . Mg
WREF—HFE, 0] DL FEAN 22282 Python 3 BN B . G iR
WG A5 AR Kk, m] DORE SRS AR HE R AE b o

Register Extensions [{EMH B4 1 AVFEL NS
Python A (. py files) KizAT' &1, &BGE F, HAZLTFR
CZIB A by FEATRE AL 2 R] - PRI HERR & AR & e )

Tcl/Tk /& Python Shell fF 1B TEALS 2L, Rk AR 38R
PRI E . AR B IR T

Documentation [3CHH] & ()3 W S s K&k
H docs.python.org {5 . WAL H 5 bW E8E BN 15 0]
PRI, BIOREE

Utility Scripts [ SERIBIAS 1 Q06 A 1A ook 2 2
2to3.py A, W HARAE S WK AT Python 2 fRASFE 4 2]
Python 3, XJEW T M. # LA Python 2 fGAY, TR
R AZ I

Test Suite [MHAEH] 2 H T-IHK Python iR 1)
MALES . AP AHE], 1 HIRAEH Python a2 )il 2
R MR R FE4 T IE


http://docs.python.org/
http://www.woodpecker.org.cn/obp/diveintopython3/case-study-porting-chardet-to-python-3.html

x)

i Python 3.1 Setup

Disk Space Requirements
The disk space required for the installation of the selected features,

The highlighted volurmes (if any) do not have enough disk space available for
the currently selected features, You can either remove some files from the
highlighted volurnes, or chioose to install less features onto local drivels), o
select different destination drive(s).

WYolurme Disk Size Lvailable Required Difference

= 93GE GZGE 73IMB 62GE

R A G 2 /PRS0, i Disk Usage [REZHAE FH R M]
Yl e ZAFR PR TR WS es B R, B ARSI 2
HZ /bR A0, DL S A &3 2 /b A% 0] .

st ok [Hse ] $HLIR AN Customizing Python [ H & X
Python] “ TL[fff,



i Python 3.1 Setup

Customize Python 3.1

Select the way you want features to be installed,
Click on the icons in the tree below to change the
weay features wil be installed.

= =3 -|Python
= ~ | Reqgister Extensions
=~ Tclf Tk
=1 - | Documentation
= - | Utility Scripts
Test suite
= Wil be installed on local hard drive

=18 Entire feature will be installed on local hare
Pythion test

Entire Feature wil be unavailable

pLJth on This feature requires 7302KE on your hard drive,
fLJI'
windows
[ Dick Usage ] [ Advanced ] [ < Back ][ Mewt = ] [ Cancel ]

U R POV HE R H I I, G PRI 2 H )R Bk I e I ik
“Entire feature will be unavailable. [ #&ANThRERA AT ] "L 50,
B, HEER Test Suite [IAEALF] #4154 511& 7908KB LS
X[

siihi Next [ F—251 424352 0] Bk A 28 B 3B ¢



i Python 3.1 Setup

Install Python 3.1

Flease wait while the Installer installs Pythaon 3.1, This may take several
minutes.

Status: Copying new files

x)

LR RE PR AE T AT A0 7 (K SCPH% DLRIPITE £ H AR H
Cz R ARF REE, DR T IRAGAR T =4 e 2 1 b
A D




i Python 3.1 Setup

Completing the Python 3.1 Installer

Spedial Windows thanks to;
Mark Harnrmond, without whose years of freehky
shared Windows expertise, Python for Windows
woLld still be Python for DOS,

python

fLJI'
windows

Click the Finish button to exit the Instaler,

fihi Finish [5ep] $24HE Bz 23808 7 .



Python 5hell

File Edit Shel Debug oCptions Windows Help

Python 3.1 (r31:73574, Jun 26 2009, 20:21:35) [MSC +.1500 32 bit (Intel)] on
32

Type "copyright'™, Moredits"™ or "license ()" for more information.
x|

L

16 T S, B HE— 454k Python 3.1 HIBEEATN ., {F
Hrp A4 0 IDLE IR . £ s L4728 B2
Python Shell .

[Bk2] {4 H] Python Shell]


http://www.woodpecker.org.cn/obp/diveintopython3/installing-python.html#idle

£ MACOS X _|Z2d&

P IR G B T AT ek /R0 e (BOR 221 Windows
PC—HF). [HZRKISER AT H PowerPC .S Fro ARJCZHBEfif L
WD, BRI A S SR L AT —Fh Mac Python ‘26827 .

Vi la] python.org/download/ Jf N3k Mac ZZ2EF8 7. & n] fEwE Y
fif Python 3.1 Mac Installer Disk Image 2 K4 7, U RA
FATRENANA] o T E N BURAE 3.x I 1A 2.x it

¥ DEVICES |4

= v

| MiniFiona n..mm.!
Thn s wrwd e

@ Remote Disc 53 o part i

Backup

ok el eal i (i benaiied
o b 4 BT 2 e e T
i b i G T

Saan i wnd B sl e

¥ SHARED e iirebranivior ity

El atlantis

Build.txt License.txt Python.mp

¥ PLACES

ﬁ Applications

% mark i !

o e a3 AR
@ Documents g
ﬁ i"{ﬂming Allll'h.HIIH- [

o b 4 BT 2 e e T
i, bt 0 3 TS

¥ SEARCH FOR
. Saarinc ad Brvean s e
I.L) Today Cms
LT_-j Yesterday
(L) Past Week

=

FER,

ReadMe . txt

WA v CL A BB R, FEFT A Finder & H 7RI
WA (WA KAEZXEWTIE, WG ZAE N EH b
WGBS, X EE. B ReRk A 444 python-3.1.dmg Z K
K2R D AR AFE — S8 SO (Build. txts
License.txt. ReadMe.txt) , PAASERBRIZ3EFE A,
Python.mpkgs

it Python.mpkg 223 FE 7L LLA 2l Mac Python 25 FE)T .


http://python.org/download/

Mﬂ%
Welcome to the Python Installer

This package will install MacPython 3.1 for Mac OS X 10.3 or later.
& Introduction
MacPython consists of the Python programming language interpreter,
plus a set of programs to allow easy access to it for Mac users including
an integrated development environment IDLE plus a set of pre-built
extension modules that open up specific Macintosh technologies to
Python programs.

® Read M

® License

See the ReadMe file for more information.

NOTE: This package will by default not update your shell profile and will
also not install files in fusrflocal. Double-click Update Shell Profile at
any time to make 3.1 the default Python.

Go Back | [ Continue |

LRSS — T Python A5 45 T—&ﬁg%ﬁ AR A i
INIEZ W] ReadMe . txt A (RS Rz A, ANREE? ) Ll
%?}%Egéﬁhﬂo

A continue [4k4:] $HAEN T —.



Qgﬂ%

Important Information

This package will install Python 3.1 for Mac OS5 X .
10.3 or later for the following
architecture(s): 1386, ppc.

. R

& Introduction

& Read M ] . .
Separate installers are available for older versions

@ License of Mac 05 X, see the homepage, below.
Installation requires approximately 71 MB of disk
space, ignore the message that it will take zero bytes.

You must install onto your current boot disk, even
though the installer does not enforce this, otherwise
things will not work.

Python consists of the Python programming language

interpreter, plus a set of programs to allow easy

access to it for Mac users including an integrated development
environment, IDLE, plus a set of pre-built extension modules

that open up specific Macintosh technologies to Python programs.

The installer puts the applications in "Python 3.17
in your Applications folder, and the underlying machinery in
/Library/Frameworks/Python.framework. It can optionally place

( Print... ) ( Save... ) ( Go Back :l (Enntinue)

4|k

FER R T SE PRl S HmZE B Python 4201 %3¢ (F Mac
OS X10.3 BiH G2 RA 2 o WERALAEATH Mac OS X 10.2,
I TTETT I — R T SERAF CEAHEN (Mac OS X
10.2) BRAERGIRME AT 1, M AR g 2 B, &
PRV ReC & Tak et 7. Ah, B InikassT
Python 3.

il continue [4kz:] 44 Ak SmT it o



800

‘w Install Python

Software License Agreement

& Introduction

A, HISTORY OF THE SOFTWARE i
__________________________ 2
Python was created in the early 1990s by Guido van Rossum at m
Stichting

Mathematisch Centrum (CWI, see httpfwww.cwi.nl) in the
Metherlands

as a successor of a language called ABC. Guido remains Python's
principal authaor, although it includes many contributions from others.

In 1995, Guido continued his work on Python at the Corporation for
Mational Besearch Initiatives (CHRI, see hitpfwww.cnrireston.va.us)
in Reston, Virginia where he released several versions of the
software.

In May 2000, Guido and the Python core development team moved to
BeOpen.com to form the BeOpen PythonLabs team. In Cctober of the
same

year, the PythonLabs team moved to Digital Creations (now Zope
Corporation, see hitpiwww.zope.com). In 2001, the Python Software
Foundation (PSF, see hitp www.python.org/psf) was formed, a

non-profit organization created specifically to own Python-related i
Intellectual Property. Zope Corporation is a sponsoring member of

thm DT

If Print... \1 Ir Save. .. \'I |’f Co Back w‘I I_’:Enntinue:]

R A A LT 2R

Python “Z3ERE 41 T A FVFR] B

Wo Python 2 JFIRERA:, HAFRI P A Open Source Initiative

TR et ] 324,

Pise b, Python A3 1 —LL 4 Al

e, BRI BN TR (HiRE AR
st Python 2 JFI1, ARV & FOMET BT, 1

T A B R AE RS X 5

IR S continue [4k%:]

T2



http://opensource.org/licenses/
http://opensource.org/licenses/

800 « Install Python

To continue installing the software you must agree to the terms
of the software license agreement. A

& Intl hl

) Re: Click Agree to continue or click Disagree to cancel the installation
and quit the Installer.

[ Read License \1 'r Disagree WH!'“_’ _

-mn '

Mational Besearch Initiatives (CHRI, see hitpfwww.cnrireston.va.us)
in Reston, Virginia where he released several versions of the
software.

& Lic

In May 2000, Guido and the Python core development team moved to
BeOpen.com to form the BeOpen PythonLabs team. In Cctober of the
same

year, the PythonLabs team moved to Digital Creations (now Zope
Corporation, see hitpiwww.zope.com). In 2001, the Python Software
Foundation (PSF, see hitp www . python.org/psf) was formed, a

non-profit organization created specifically to own Python-related ]

Intellectual Property. Zope Corporation is a sponsoring member of
the DS E

If Print... \1 Ir Save. .. \'I |’f Co Back w‘I I_’:Enntinue:]

FRIE SR AR PRI I, L7 Magree [[RE ] " BAFVER]
X PASE 22 %e . 11T Python SEJTUEIY, S br ERERT R i)
SO T EHIMIBA], A EFFEA .

Riihi Agree [[AIE] F DAGR S 245,
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Standard Install on “MiniFiona"

& Introduction
This will take 65.2 MB of space on your computer.

Click Install to perform a standard installation of
this software on the volume “MiniFiona™.

I': Change Install Location... :'I

( Customize :l ( Go Back :l ( Install )

N VB UL E . IR Python 222 B )5 Bl 9K
Zds b, B TR RG], eI BAT I IX A B
W FMREAT T BB s e A

MAZE A, A R] LU E s e IS R 2 TRt . an S ARIX
2, K customize [HE X ] #44; &N AT Install [%
ARG



800 « Install Python

Custom Install on “MiniFiona"
Package Mame Action Size
& Introduction V| Python Framework Install 39.6 MB
E CUI Applications Install 1.6 MB
M UNIX command-line tools Install 6.0 KB
E Python Documentation Install 24.0 MB
[ shell profile updater skip 0 bytes
[] Fix system Python skip 0 bytes
Space Required: 65.2 ME Remaining: 27.1 GB
If Standard Install \1 |’f Go Back w‘I I’r Install ‘1

UARIEFE T e, 2R R B3R A T A T

Python Framework [Python fE42 ] . iX & Python 1%
OPTAE, T2 e, B EagaL T IFA T RERGHIR

GUI Applications [GUI N AHFEfF] 45 IDLE, RIAH
A ke FH 2 1 B AL Python Shell o B ZUEE AR B IE 35

UNIX command-line tools [ UNIX 7447 TE ] U5
T python3 iy AT NV R o [RIFE SR ZN E IR B A IR0

Python Documentation [Python 3CR% ] £ Tk H
docs.python.org MIVF 25 K. R FHPE 5 b 838 B K 1
7] 52 BRI, , IR B

Shell profile updater [Shell SCREEHFEF] &R
T oW shell W& (T Terminal.app #) PAAfAR I ARAS 1K)
Python {7} Shell 48 & g4 1P . Bn e AT 2 UK
Ho

Fix system Python [158 &4t Python] ANNAEAREE,

(e Mac ¥ Python 3 HI/EIT A IA T $4 Python , G5k

AV RAF PN ERGA ., XH < FECAEFREEM SR,


http://docs.python.org/

N2 FOX LA 2 A Python 2 4511, 75 Python 3 BAEE UK
EIEMIEAT. D

sy Install [7e5] $%41I4REL.

Installer requires that you type your
password.

Mame: jMark Pilgrim

Password:

- Details

CEanceI ) E—BH

( Change Install Location... )

C Customize :] [ Co Back :] -

T 2w ARG G HINELE, H 3bf S 2 5
Jusr/local/bin/ 2.7, RS EHNEI R N4, %
A8 B UBLR A& JC i %% Mac Python (1.

sy ok [ifise ] FHITIG %



Installing Python

Installing GUI Applications

Writing files

'f_ GCo Back ﬁ“‘ "r_rCcrntinue _

\

FE LR PIE DN RENS 2R RE PG & W dE 5%




10.

8.0.0 o

Installation completed successfully

& Introduction

Install Succeeded

The software was successfully installed.

" Go Back

~ ( Close )

fBE — VIR, 2R RE PG & s — MR Sr Xt =, &40

Riili Close [%M] #%4HHE B 3R 7 o




B O 6 [ F

<[] B = [m]=] (%] O

¥ DEVICES
= MiniFiona
@ Remote Disc
E Backup =

¥ SHARED
atlantis

¥ PLACES
ﬁ Applications

ﬂ-mark

@ Documents
i incoming

Extras IDLE

¥ SEARCH FOR

(L) Today
(L) Yesterday CMND
(L) Past Week —
All Images Python Launcher Update Shell
All Movies Profile.command

All Documents

IMANEH B B E, T LLLE /Applications H k& M)
Python 3.1 H P RBNHr 2 130 f B E R 0 2 AL
Python Shell IDLE.

Xiti IDLE LLJE 3l Python Shell.



12.

® |IDLE File Edit Shell Debug Window Help

ano Python Shell

Python 3.1 (r31:73578, Jun 27 2009, 21:49:48)

[F2Z 4.0.1 (&pple Inc. build S493)] on darwin

Type "copyright”, "credits" or "license()"” for more information.
R

Lr: 4|Caol: 4

Python Shell & #R %R Python IEFE 4L o I [A) B 2 (R )7 o A
b T I T AROE R RE S HR 2 1HE N Python Shell 1117775

[Bk 21 16 H Python Shell]

7ZF UBUNTU LINUX _IZ23&

BUARTE Linux RATRR TS J5 #8405 KT I g e FHRE I B
B AT T 2e 8 . HARIIANT % RATRRIIA . T Ubuntu
Linux 11 5 » %3¢ Python 3 [ A L& 12 &l 1 Applications
SR/ R N FRT .


http://www.woodpecker.org.cn/obp/diveintopython3/installing-python.html#idle

1+ Add/Remove Applications

All Show: [Canonical-maintained applications
%ﬁCCESSDFiES Aoolicati
= ication
I3 Education PP
= 0 @AACHUSEHC
v Games Conwerts WAV files to the AAC+ format.
$¥ Graphics u 4, AbiWord
e Internet 7 Compose, edit, and view documents
Office | Adobe Reader 8
% Other - n PDF Viewer
) Programming & Abiword
& Sound & Video AbiWord is a full-featured, efficient
# System Tools application. It is suitable for a wide
Universal Access || Processing tasks, and is extensible
plugins. @ €
@Help| o

FEEUGBAT B / g N HREPR, e R — 0 2 R0
TOEFRFIG . A CE%Ss; 28000 AH. oG EATE
It 10,000 PN FHFEST, Bt AR DUAT IS JEL4S 2B G AN
By e BRIAL VB SS JE HH Canonical 4E47 H N I FR ", & 2 fiE:
M 4EPT Ubuntu Linux ) Canonical 2 5B 5 BT SCFRF K & Y FE
P —AN A



All ‘Show: [AII Open Source applications
%ﬁCCESSDFiES Aoolicati
= ication
{5l Education o :
- m 4 AbiWord
v Games ¥ Compose, edit, and view documents
¥ Graphics 0 [ About Myself
e Internet Change personal information
X Office HIZI @Abraca
@ Other Simple GTK+ XMMSZ2 client
‘) Programming @ AbiWord
& Sound & Video AbiWord is a full-featured, efficient
# System Tools application. It is suitable for a wide
Universal Access || Processing tasks, and is extensible
plugins. & €
-ﬂﬂelp- o

Python 3 Jf-3FE i Canonical 4E47, IEE — NP BE N hd g
SKHL, JRIEEE T A TR IR P o



All
% Accessories
|45 Education
s Games
£ Graphics
e Internet
X Office
<> Other
‘2 Programming
& Sound & Video
# System Tools
Universal Access

lications

‘Show: [AII Open Source applications

Application
- » IDLE (using Python-3.0)

|| \ -
e Integrated Development Environment for Py

Python (v3.0)
O e Python Interpreter (v3.0)

UD@IDLEB

Integrated Development Environment for P

T—

@ IDLE (using Python-3.0)

IDLE is an Integrated Development |
Python (v3.0). IDLE is written using
quite platform-independent @

IDLE is an Integrated Development Enviro

eﬂelp-

i

L

JRCHE Iy A LA AT T RN IR P 2 e, AR 18
eI LN O HER I Python 3.



All
% Accessories
|45 Education
s Games
£ Graphics
e Internet
X Office
<> Other
‘2 Programming
& Sound & Video
# System Tools

Universal Access

lications

Show: [AII Open Source applications

Application

- IDLE (using Python-3.0)

Integrated Development Environment for Py

- Python (v3.0)
"' Python Interpreter (v3.0)

0 ¢ IDLE 3

Integrated Development Environment for F’\

T—

~ Python (v3.0)

Version 3.0 of the high-level, interac
language, includes an extensive cla:
goodies for network programming,

administration, sounds and graphic:

@Help

L

=

fﬁfﬁﬁﬁ%xﬁ?ﬁﬂ%ﬂ&%ﬁﬁ@%@@ﬂ Python 3 HIRLEN 7. &

R BB A 2R
1 Python fi# k4% H %

H§—/N& Python (v3.0) .

57 & SNy



AR A I BT

All
% Accessories
|45 Education
s Games
£ Graphics
e Internet
X Office
<> Other
‘2 Programming
& Sound & Video
# System Tools
Universal Access

1- Add/Remove Applications

‘Show: [AII Open Source applications

Application
- » IDLE (using Python-3.0)

H

e Integrated Development Environment

Python (v3.0)
e Python Interpreter (v3.0)

0 @IDLEB

Integrated Development Environment for P

T—

@ IDLE (using Python-3.0)

IDLE is an Integrated Development |
Python (v3.0). IDLE is written using
quite platform-independent @

IDLE is an Integrated Development Enviro

eﬂelp-

i

_

IDLE (using Python-3.0). IX

SEARLEAEAR AR L 2] 1) JEAL Python Shell .

WEUFIX IS, il Apply Changes [ &S] 440 PA4k



&d e
é Apply the following changes?

Please take a final look through the list of applications that
will be installed or removed.

Add
IDLE (using Python-3.0)

Integrated Development Environment for Python (using Pythao...
A Python (v3.0)
Python Interpreter (v3.0)

@ Cancel | 2 Apply -

A AE BEES R 2 ZEOR B T 2545 IDLE (using
Python-3.0) A1 Python (v3.0) .

sl Apply [T 240 LA SE .

ﬁ 7. Downloading Package Files B

Downloading Paclkage Files
I e TG [ E L ling file 4 of 9 |

Download rate: 288 kB/s - 17s remaining

b Show for individual files

9 Cancel

7EM Canonical H.IEM G PE N BTG 2238, A BLEs K

s A A



&d 7. Applying Changes X

Installing software

The marked changes are now being applied. This can
take some time. Please wait.

S ——————— |
Preparing to configure python3-minimal

b Details

£ Close

Nt )R, BAPUE RS AT R 2k

(V] IS [X]
6 New applications have been installed

To start a newly installed application double click on it.

A IDLE (using Python-3.0)
Integrated Development Environment for Python (using P...

Python (v3.0)
Python Interpreter (v3.0)

Add/Remove More ApplicationsJ { @ Close

WUER—DIA], A0S PSR A PR 22 B O 22 B R
Die M, &0 IDLE 5 3l Python Shell, 8535 riili Close
[ ] FAR A A

IBIE ] LM Applications [N HRRF] M, RGUEA
Programming 1> HR 1L SR IDLE, PLELHIiH 8 Python Shell.



File Edit Debug Options Windows

[GCC 4.3.3]

i

10.

on linuxZ

Type "copyright", "credits"®
==== HNo Subprocess ====

ar

Python 3.0.1+ (r301:69556, Apr 13 2009, 1T7:25:52)

"license()" for more information.

Python Shell /#8482 Python i B {6 e I [ fge 22 1R 7 o A
T A T HUECE S Re g H B HE Python Shell 1772

(£ 11 Pyt

aéfz,z ~quE::E

hon Shell]

FE bk

*
* %


http://www.woodpecker.org.cn/obp/diveintopython3/installing-python.html#idle

Python 3 i i 7 — 26 H e P& bzedl, Rl EFRHTE, ©JL
Tu] BLAE AT 1) Linuxs BSD FIJE T Solaris 19 & AT 4t %2

K, i, RedHat Linux /i yum B FE2%: FreeBSD 47
AR A4 Solaris 45 pkgadd il friends o« 76 R[4 idi 48
K Python 3+ ZIHIERZ S RS S A 1% 5 1Y
Python DL S tinfi] 24 %

* %

1% F PYTHON SHELL

Python Shell & #EER %R Python 1575, 18t oy 23R HCZ B A3 )
CLACRHRBORE P Ty . K JEAK Python Shell (%4 IDLE) &
BFE T — DA SO Ay, B SCRF Python i85 (UF 5
Python Shell 4T 7441, WIS E A ) XA Gt #s, AW
M~ IDLE .

H 12 #, Python Shell A5 &3k T ANER B ML /LAY
Hr, KA BN IR T

>>> 1 + 1

2

XEARIES, 55>, #or Python Shell BERAF. R4 %5
gy e BRI IE RSS2 45 Python Shell 1117,

1+ 1aRHEA . 0T{E Python Shell H 4 AAEAR A R4 1)
Python FRiEA M 4. HHZE, EASKIR! SRR H B
AL E B RE . R LIS 2T (— BT
ENTER [[I%8E] D) 3 RIANHMERF L RIFF RTHEL, 1T Python
Shell R 1 45 4 o

2 L RIEA RS R . FHL b, 1+ 12— Python
ANGELL S5, 4R, 2.

ERATI 2T A7


http://www.freebsd.org/ports/

>>> print('Hello world!")

Hello world!

MR, AN ? {HARYE Python shell WP r] 58 i 1 TAE 5215

Z . WREHWNE T —EARE A4, B vk AR

T IEAf 2 HAS R AL 3 S 4 —— 45 1] <7-3K Python Shell 122 5.5
#eh. KN help 4 F 44

>>> help
Type help() for interactive help, or help(object) for

help about object.

AR R PARAF ISR R A B, IR LT B
H SO IFIR [A] Python Shell #7547 %84 7] LU help mode,
RGK AU Python Rk 2, BT A SCHE 7 5l & 4
PR, RGKGS i OC T 1% 2 BT ANE IR A 2%

FREANALH AP, AT help() IFH% | MI%4E

>>> help()

Welcome to Python 3.0!This is the online help utility.

If this is your first time using Python, you should
definitely check out
the tutorial on the Internet at

http://docs.python.org/tutorial/.

Enter the name of any module, keyword, or topic to get

help on writing



Python programs and using Python modules. To quit this
help utility and

return to the interpreter, just type "quit".

To get a list of available modules, keywords, or topics,
type "modules",

"keywords", or "topics". Each module also comes with a
one-line summary

of what it does; to list the modules whose summaries
contain a given word

such as "spam", type "modules spam".

help>

T BRI WAT A >>> I8 0 help> Mo @R ITHERRE
HurE a2 B A M. AR ] DU AT OB - iy
A BEHAFR. BREL TR — JLPATAT Python REME B A 11—

Pl — AR Ja ) e H SRy

help> print

0

Help on built-in function print in module builtins:

print(...)

print(value, ..., sep=" "', end='\n', file=sys.stdout)



Prints the values to a stream, or to sys.stdout by
default.

Optional keyword arguments:

file: a file-1like object (stream); defaults to the
current sys.stdout.

sep: string inserted between values, default a
space.

end: string appended after the last value, default

a newline.

help> PapayaWhip

@

no Python documentation found for 'PapayaWhip’

help> quit

®

You are now leaving help and returning to the Python
interpreter.

If you want to ask for help on a particular object
directly from the

interpreter, you can type "help(object)". Executing

"help('string')"



has the same effect as typing a particular string at the
help> prompt.

>>>

@

C BRI print () BRELTISCRY, AT print R)EE T A4
o 1ZAC AU IR & WoOR A man TUTHITI N 2% BRELA
PRy TN BB SE A 5SS, RSO E I RIR
Mete, T M. EORAE G THIANIZ [ 55 15 P 24 31 OC T Le g 2
P52 2

C MR, A EAF B AIEAIIE V). WRE TR RIS
Python [fIfir 4 Bib, pREEE e N @Y, a3
R L e g B LA 5 o

PR A TR, TR quit() IR M4,
o BORFREARR] sos DIRR IS B P AS B AR, JRIR (A
#|7 Python Shell .

K JEAL ¥ Python Shell — IDLE, [Al#7 f1 —> Python AHC [ 3L
AT LA *
* %

PYTHON i #E a8 FIEE T R ¥ 35

WRELL Python 4i 527, IDLE JFASZEME— iR asikfe. R
EER Tz S IR AR, EWZ I AN SR
ARG RS A IT RIS . (IDEs) 7EULIRANAETT 5,
Python 4L X 4E3" 1 — 173 Python AHOCZMAH a5 (1035 1, s T 25 Fh
FRESCRE T 6 FE ATV AT 0L

T Re B AR B — FIX M Python#l| ¢ IDEs UG8, RUE Hrhit
WA DEA SCFF Python3 o Hitp 2 —J& PyDev, Eclipse fJ—Fh
ift, E¥sEclipse B T — M AR Python IDE. Eclipse Al
PyDev #B 251 &5 B AF


http://wiki.python.org/moin/PythonEditors
http://wiki.python.org/moin/IntegratedDevelopmentEnvironments
http://pydev.sourceforge.net/
http://eclipse.org/

ERINL I, 45 ActiveState /A F] ) Komodo IDE o & 75 22 FH
K A RO ], AH AT UG BP0, (RIS AT I R 52 FR
190, 2 1 FH il

7EH Python Zw 21 JLEH, FRATH GNU Emacs i Python £
J¥, JFAERTAAT Python Shell FEEA TR, X Tl H Python JF

FRUL, G A Z BB A R R AR % . B ) S PR I 3E
B H CriE !

£l =
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http://www.activestate.com/komodo/
http://www.gnu.org/software/emacs/
http://www.woodpecker.org.cn/obp/diveintopython3/whats-new.html
http://www.woodpecker.org.cn/obp/diveintopython3/your-first-python-program.html
http://www.woodpecker.org.cn/obp/diveintopython3/about.html

Search

WAEIXH . U0 Y8 Python 3»

CGEN PYTHON 3) HFH
fAIH N

00 NI AT T T 2 22
— (hE)

X 7Y THE MINUS LEVEL”

PREEE IR RN Python” Rl REE 2 3K T 401y, (g
WD REAZEL T Python2 T o RUERSLF THRAT
Python3 B Ifil. ... R FTA IX LR, ks, (CUnREKf
—ANE RO, R T )

Python 3 #2457 — AN HIAIUA 2to3. 22208 . B . 1

'Blo I 2to3 ALY F Python 3 J&— M K 2to3 LA AW H

SFEH T RS F . R 2 X R IGHS S A AR

5, R T E Python 3 LRIV 2 (TR VEAR B2 — AN (A A o
Cprint ILAER—BREL S x ARREAH, &%, )

293 H1: FEAH chardet 2| Python 3idsx THRES S (&K
) AP H N Python 2 B4 2 Python 3 FIidFE. ‘&
WIFRER IR WHVFPANEE. X AR — M BER) 22 2 iih 26,
TR 50 T A T — N IX AN, IBFEAR A ] LB A A A
ANESTIR U R FRIMTIER BN . BSFA B AR 2R
T7 o ULEEA...


http://www.woodpecker.org.cn/obp/diveintopython3/case-study-porting-chardet-to-python-3.html
http://www.woodpecker.org.cn/obp/diveintopython3/case-study-porting-chardet-to-python-3.html
http://www.woodpecker.org.cn/obp/diveintopython3/strings.html

FRFH . o W JLFF4EWE . Python 2 f5 “strings” Al “Unicode
strings”. Python 3 15 “bytes” fll “strings”. /&, MMAEFTH
TATHAR AL Unicode A7 A, TR A WERARAEAL B — 4>+
B, ARAT LT R bytes 8. Python 3 AAZAE strings Al
bytes Z [AJEAT B QIR 46, DRI AR AR ART I i n SAR AN A VR
AR AT AR, RIS J LT JEHE R o5 thinl o [ 332
Strings & 15 TS 2407515 B

RN X AR TS, Bytes Al strings IR & — IR X — kA

NEs:
o

B AR, ARKE T i 2 I — 3 A R SR i 2 5
HOCHI X s AESCAE L R e (RIE AN ) SO 77 EER A
—> encoding SR, YUK T VR AR RV L, T
—LOTTVRAE U W RAR AR R I — N A T A
TR, WALEZF W ERR D REOL FH R
L

7E HTTP Web J[¢453X %, httplib2 Bt HTTP SREUCLAE
S . HTTP A5 SR FIH 2 747, 1 HTTP I3k [F]
R A1

1E) 754k Python X 20X Fx, R%F T #2414 Python 3 HLH
1) pickle Bithg LT —ANFI Python 2 [n) J5 ANHER R8T IR £ 2
e R K2R AR R . D [FFE JSON
WARAA SR AT . BB [m) R J 7= AT A e 3X A 1) 8

FEZH M. BHH chardet 2| Python 31X %, FIAL#SZ—K
HE— RHEC T A R R IR 2R G

RIg /R AN I Unicode (HSEFR BARSH)) , ARASARP 15—
' Python 3 HLIAT 45 i =0, IX M Python 2 LTI 58 AN —
Ffo

IEARAE Python 3 BLITTCACANTE, TR HAF Z T FR S IR
Python” W%, FRINAEBETE LF M ERMR EATT. At 75 223 At
11, DUOhRE 2% 4E Python 2 LR RIS E IR 2 s 5L, 7F
Python 3 HLHDRF IR [FEAR . 2270, ARV s — FIEACE 11
205 R s PR AR T I R )


http://www.woodpecker.org.cn/obp/diveintopython3/files.html
http://www.woodpecker.org.cn/obp/diveintopython3/serializing.html
http://www.woodpecker.org.cn/obp/diveintopython3/case-study-porting-chardet-to-python-3.html
http://www.woodpecker.org.cn/obp/diveintopython3/strings.html#formatting-strings
http://www.woodpecker.org.cn/obp/diveintopython3/iterators.html#a-fibonacci-iterator
http://www.woodpecker.org.cn/obp/diveintopython3/special-method-names.html
http://effbot.org/zone/element-index.htm
http://effbot.org/zone/element-index.htm
http://docs.python.org/3.1/library/xml.etree.elementtree.html

BARR ISR, ORI T — A% A7 44 B h
S, % Python SCH ) “HUE B S AR W & EZ R

HIAEBES RN Python” IR IN i, FrA3 m IR XML JZE#I AR
¥e. 2% Fredrik Lundh Z0'S T AE% L5511 ElementTrees
Python HJ % ZATTHEH FIFE ElementTree A8 1% 1 bRk 4 10— 47
 RIGIIAE E A R T FR 0 ) XML 2T el . @ BT XML
ARLEZ 1) 7 ATR AT FH, AH SRR N 2k St e ATT, R g AT
TR RS !

BrUbZAb, IEH AT Python FIBIARTE — A2l s LW, Mg
FEX R — 14 Python £ 2522 [ (PyP) I H L. Python $& 4L T 5K
T BRI ORI AR ST B b i 20, 00 R IR L 3]
PyPI . [RE F1 10 Python = T f#FE404E B .
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http://pypi.python.org/
http://www.woodpecker.org.cn/obp/diveintopython3/packaging.html
http://www.woodpecker.org.cn/obp/diveintopython3/about.html
http://www.woodpecker.org.cn/obp/diveintopython3/about.html
http://www.woodpecker.org.cn/obp/diveintopython3/about.html

Search

WSAEIXHL: 100> YR\ Python 3>
MG FEE: 0000

PRI S —A PYTHON 2

. TN

Inis

®6 Don’t bury your burden in saintly silence. You have a problem?

Great. Rejoice, dive in, and investigate. 9”

— Ven. Henepola Gunaratana

DIVING IN

M HRE P B AR 2 DL HEOG TRERIE IR 20145, I
ARB LI IR R 0 . iR AT T e IR L 210,

KE AN WTLLH AT Python /7. R RENIJTAATK
RAE AN, HEAZHL, RS —A7 AT i Ao

EIE B L2 Bl E i, AR R ARE CERA )

R A o

[download humansize.py]

SUFFIXES = {1e@0: ['KB', 'MB', 'GB', 'TB', 'PB', 'EB',

IZBI) IYBI],



1024: ['KiB', 'MiB', 'GiB', 'TiB', 'PiB',

"EiB', 'ZiB', 'YiB']}

def approximate_size(size,
a_kilobyte is 1024 bytes=True):

Convert a file size to human-readable form.

Keyword arguments:
size -- file size in bytes
a_kilobyte is 1024 bytes -- if True (default), use
multiples of 1024
if False, use multiples

of 1000

Returns: string

if size < O:

raise ValueError('number must be non-negative')

multiple = 1024 if a_kilobyte_is 1024 bytes else
1000
for suffix in SUFFIXES[multiple]:
size /= multiple

if size < multiple:



return '{0:.1f} {1}'.format(size, suffix)
raise ValueError('number too large')

if __name__ == "'__main__':
print(approximate_size (1000000000000, False))

print(approximate_size(1000000000000))

2/

RAELLEBATT AT AT KIS TIX AL £E Windows |, R{ELX
Ff:

c:\home\diveintopython3\examples> c:\python31l\python.exe
humansize.py
1.0 TB

931.3 GiB

ZE Mac OS X 88 Linux |, ZAUIXFE:

you@localhost:~/diveintopython3/examples$ python3
humansize.py
1.0 TB

931.3 GiB

MR A T A A ARSAT TARBIEE —A Python #2)7 . R Mir 4>
ATIHA T Python fi@Reas, JF HAZE T —AMKRAH Python LHUAT
PIEA I A TR XA A E T — N — 1R, XA
approximate_size () R AT —ANKE AR S5 10 SO /N A
— M ESeE L CRATHETD R, (RATREC &AL
Windows Explorer, B{# Mac OS X Finder, 5 Linux



Nautilus 2% Dolphin 8¢ Thunar & i XA 4R ARIZ I Z 51 1)
FNZRAR 7R — AN SR I SR, et Wos— M5 SR 1
PRy SCRYARRS K/ SRIY. BBl H IS5 B R
R IEA S AL — A 1093 71 K/ Y ToDO 3 A, R
(R SCA A PRSI AN 2 [ 75 i TODO 1093 bytes, [fijF TODO 1 KB
Bk A . I/ approximate _size() PRZPFTA ) 3%

e )

BHE XN AW CHES, RF 2T
print(approximate_size(arguments)) HJPN I H o 1X L8Ny fi
BRECHH — %M T approximate_size() RREUIfALIH T
—U Ay, PR HEAIRIPMEAL LS T print () B XA
print() FREEHNEN, TREMNASEREH—A 2R~
PRIVEAE T B AT AT AT o R et AT . (HIRZ N E
BRIE, 2 RN T4 modules (BB BT, PREFTT
Ly, RNBEL B ENIR. D

B2 ABFIRAE A AT IS AT IIASHS 2 25 R [FVRE () i 45 2R
We? AT IFAAEA . T8, WFANTRE—T
approximate_size() A%, %

* %
= B R

B2 HIANE Sk, Python WA AL, (H2EWAHR C++—
FER FMsL A, A 1% Pascal —FE
interface/implementation (I / SZHL) #4r. MARTE E—
AR, WG 7 B AT

def approximate_size(size,

a_kilobyte is 1024 bytes=True):

PR AR B I, R AT .

PRECR W ASCHE Y def Tk, BRERAE MBI AR, A2 IS
SRS, 2HSHULES5E.



FIRVER, R X — MR MIER R Python BRELATR &
ENTRRIEME R, B AR el EmR b —ME. R
L b, BEAS Python BRELHRIR [H]—AMEL, WA RS 24T
T return i f), ERIRFEAME, A NER IR A Python LR
125 {H None. )

IS o= mm, sl GERA

f) LA function FF3k, [ANFFEF (AR
{5 ¥) LA sub JF3k. Python HLIHIVEA T
eIy o P mARPEEE — 3, I
PRIECARIR 0] —AME CHIS " 2 None {H)
FEH A R AL def T3k o

approximate_size() BFAEIH W NSE — size Fl
a_kilobyte is 1024 bytes — HERB A fa e HmI ., 1
Python Hif, R MRAS LA TR ERM . Python 271 N B
HH— N AR IR AT R ER

= (£ Java MOLAER AR TE 5 BT, IR A0045 bR
HOR MEAEEA B S HdR e skt e
Python HLIfil, ARMRAN T ZE4AEAT AR P i o e X1
B MRAEIRIRAIE,  Python 23 7E A FEN HdE
RAUBEAT IR B o

AJ 3 R AT 44 230

Python 7tV B 2B HHT BRI . SR o Kl D O 508 45
ESHL LS HR M. Ak, B s
SR T LU IR 7465 S5

EATTHE— T approximate_size() BRI .



def approximate_size(size,

a_kilobyte is 1024 bytes=True):

B ANBH a_kilobyte is_1024 bytes 155E T —NELIME
True. RIEVEIXNSHGE optional (HjH7) 5 HRAT LALE T H
RIS ATR E S, Python $E& AR H I AEAEH T True /E4
AN SE

PUAER — P IZA A A Sl -

if _name__ == '_main__':

print(approximate_size (1000000000000, False)) @

print(approximate_size(1000000000000)) @)

IXANK) approximate_size () BREUW TR T NS48 1
approximate_size() BRI, a_kilobyte is 1024 bytes [f]
{EKs 4 False, PR W UIAE N T False fE N2 — AN 24K
. XX approximate_size() BAELIIIHH R 52 T — NS H

{HIX 2T LAY, DRUOASE AN HOE Tk b i S A e
W, AN EOI oA AR R U BH B I e SR ERAEL

True.
PRA AT DL ek 24 B AR N — S e

>>> from humansize import approximate_size

>>> approximate_size (4000,

a_kilobyte is 1024 bytes=False) @

'4.0 KB'



>>> approximate_size(size=4000,

a_kilobyte is_ 1024 bytes=False) @

'4.0 KB'

>>> approximate_size(a_kilobyte is_ 1024 bytes=False,

size=4000) ©®

'4.0 KB'

>>> approximate_size(a_kilobyte is_ 1024 bytes=False,

4000) @

File "<stdin»>»", line 1
SyntaxError: non-keyword arg after keyword arg

>>> approximate_size(size=4000, False)

®

File "<stdin»>", line 1

SyntaxError: non-keyword arg after keyword arg

IXANXF approximate_size() BRI S S — 1S4
((size) 185€ T 1d 4000, JHZ XN
a_kilobyte is 1024 bytes NZH 52 T1H Falseo CHSHIE 7 42
B, HREARR, SRS T#EE.
. XX approximate_size() BRETS 40 size Z814R
€ TMH 4000, N4 K a kilobyte is 1024 bytes [NSEIEE
Tl False. (IXYCiy 4 SR X5 F bR L 75 B IS 41 L IR S 800007
ﬁ*ia 1B]§H¢Zdﬁ‘lf%o
. XX approximate_size() BREIVH LG SN

a_kilobyte is 1024 bytes ’J?“ééﬁ?bﬁTfﬁ False, SRIGZ5 %N
size MIZ 5 € T 1H 4000, C(FHR| 7¥? TAEVFEARITEA
KR



4.

AW RN, PR fr 4 S HUG SRR T — MR 4
(RLERD WS, EN—EAS TAE. WA IS4
IR, —HARE IS E, BT S EA LS fr 4
i

XA A 2 I, RO T — N A R RE R . AR IR
Wi ST, AN size IS EUE N T {H 4000, AT
SRIN” False IXMERIFE XN, T a_kilobyte is_1024 bytes 5
. fHE Python AL IIXF T A THE, RERA—NméS
ﬁ,ﬁﬁm%%ﬁﬁﬁmﬁﬁgﬁﬁ%ﬁﬁo

* %
95 Sy i A

FA AR T-RIBIRRIUR, RS VR ARSI SCRS RS
MUF et HEFIEACR g S — IR S P TR Z 4, 1
HARPACH e Z e w2 Uk B 2 A2 S E N H EUR
CAI, R0 T AT R P AE & Xl BB I 22K
A% o Python it 4w 5 2y BE AR AR5 75 2y, A EEAI HTRF
AL A H BURARR 2 K 3 .

SO B
AT LI A SO o CRTR docstring ) (7%

Python S I SCRY RS o FEIXANREPH, XA
approximate_size() PRE(HH — docstring:

def approximate_size(size,
a_kilobyte is 1024 bytes=True):

'""Convert a file size to human-readable form.

Keyword arguments:

size -- file size in bytes


何武
高亮

何武
高亮

何武
高亮


a_kilobyte is 1024 bytes -- if True (default), use
multiples of 1024
if False, use multiples

of 1000

Returns: string

BEAS R ECEAS A A3 ) docstring CURS PR

—HGSRIN AN BT TR A . TR S5 AR G5 1A
RIBTAT 2R VU A AR A7 5 (0, AR IRI%E, Ay
M MHEARG S 755 AR AEART I Eq], (Ha
TR RILKHB I I EATIAERE X docstring  (SCRETERE) [FIN
MR

w =BG SR RS R R, R AN
A B PR g [ RS |5 A 5, Bt Perl 5 HLIH
Kl aa/.../ —Fk.

=G| 2 AR T R P2 XA R ALY docstring  (SURY S
FEED , HRH SCRY R IR XA R EUE AT A . — docstring
(CCRY AT, WA TS, D0 — AR ECH e e
—/NRPE (e, RERAEREBUEHN T —17) o RATRE
PR I IR IR BB — A docstring (CURYEFFHD
(E R A3 AR S R N iz it . FRANE VR AR 2 24 FH i i) B —
PR 5 HL W sl XAy, {H2 Python g /R$E AL T RIARE 5
Kl: IXA> docstring (SCRYFARF R EIXA A1 — N JE 14
—FEAEIE AT N A R



IS 15 4 python [ AT &FRES (IDE)

i/ docstring (SCRYFAFTH) RRAE EF
SCHUBRHI SR, DU T R A\ — AN e 2%
ZRRIIHE, ) docstring & PA— MR
AR 7 U U k. X AT e s AT

M, HE ARSI docstring (3L
PR ED A A H .

*
* %

IMPORT TR & 15

TERE— IR 2 AT, AR LR — PR RIS, IR
Kl F A Gmport) —/MRBELFIIi%, Python &34k JL/NHLTT .

HARKAL, BTG4 sys.path B & X FTA Hat. X H 2
—NBIER, ARV LLEE ) v A sl i AR HE R 1 26 77k 2448
ME. (ENEARIRESTHEZ X TIIRNER. D

>>> import sys

0

>>> sys.path

@

[
"/usr/lib/python31.zip’,
'/usr/lib/python3.1"',
'/usr/lib/python3.1/plat-1inux2@EXTRAMACHDEPPATH@',
"/usr/lib/python3.1/1ib-dynload’,

'/usr/lib/python3.1/dist-packages’',



'/usr/local/lib/python3.1/dist-packages’]

>>> sys

®

<module 'sys' (built-in)>

>>> sys.path.insert(0,

' /home/mark/diveintopython3/examples') @

>>> sys.path

®

['/home/mark/diveintopython3/examples’,

"/usr/lib/python31l.zip’,

'/usr/lib/python3.1",
'/usr/lib/python3.1/plat-1inux2@EXTRAMACHDEPPATH@',
"/usr/lib/python3.1/1ib-dynload’,
'/usr/lib/python3.1/dist-packages’,

'/usr/local/lib/python3.1/dist-packages’]

TN sys BHL, AFE BT R EOH & P TT LU AT

. sys.path ;2 — N HXAIRIMFIZR, IR T 00 R
oo (RESFEBIAFERGR, KRR TIRPEERS, IRIE

TEIZAT M) Python [RIRCAS,  DLRCE TR 2 2EAL B . ) Python

2 MER B R AR IR L H 5% GRIEOXANNY ), 43— R

IEEE RN BLER A FRIL AL . py SCHF

Co HESE, TR T . FESEIEOLLIBAN N R, PUAASE T
IR AL IR L py SOk APl . A8, Ll sys Bidlk, BT W

B Cbuilt-in modules) , ABATTEE5E 3 B 2 Python AL

BT o N BT R USER—E, (HE eEES



I Python Y5A%AS, R EATIAEH Python 51! (sys Bith

R CETEMR. )

C AN H XA FRE sys.path L, ARA] LALEIEAT AN
— AN H 3% 2] Python B R EKAET, SRS IR ATAR I i R AL

SN, Python #R & [FIFE R A B HIMBAHx. HEL

Python fEisty, #a—HAR.

. JEAEH sys.path.insert(®, new path), YRA]LIEAN—
B H k2 sys.path IR —10, ML HILAE Python
PREEATI I ko X JLT S URAEER . T — LA TP
(fFlan, Python FHT THRA 2 I — M8 %, {H 2R AT H
WA 3D, XA T ELRE T R AR A B BE A Al A AT, &%

X Python B 7 HIRCAS %

— YIRS

BAnpRIEA T, EL -, FRINIBEE Python b %A )&
P, JF HRLE m A s AT 2l . — %L s Python
BT HABAE 4, 2SR

14738 H 2 Python Shell, 3% 8 F #4047

>>> import humansize Q)

>>> print(humansize.approximate_size(4096, True)) @

4.0 KiB

>>> print(humansize.approximate_size. doc_ ) ®

Convert a file size to human-readable form.

Keyword arguments:

size -- file size in bytes



a_kilobyte is 1024 bytes -- if True (default), use
multiples of 1024

if False, use multiples

of 1000

Returns: string

. AT RN TAE N AR humansize R — FATTHT LAAZ
QU I — R, 83K B T—N 3 K1 Python 72
J¥o —BHARSN T AR, IR mT LLg | H & AR A 1 R
. K, s M. AHnT DU X A7 =G0 ) AR B ) 1)
fe, [FFEMPRE T PAAE Python A8 B 3K 1F) Shell B i (MO AF 1) =R
e XE—ANEEMMS, HFEAR, REFRAEZHRT

BN,

C YIRAME AR S AR e SRR I i, ARFR B
BEHL AR IARANBEI AN FE W approximate_size, '&UAJ

#& humansize.approximate_size 44T, WIRIRY 24 L Java

BT, AR MM B2t 21X M7 LR .

c BT IR ISR I T SR XA R, IRAE T IR R
Hp—ANEPE: _ doc_ o

= Python L) import Fi1% Perl LI require.
—HARZE A Gimport) T —/ Python Bitl, fRuk
A LUl i module . function 77 7 )€ 1) pR K

— HARER (require) T — > Perl b, fRutn]
PLIE It module: : function F)J7 215 0] & FA BRI 2R

fa R—AR5?

Python LRI FrH AR IHHRE XS, P ARl o] LLA J& 7
e TR — MW ERENE __doc_, HIRIRMIIXA 5L
PIYEACAS BLTHT 2 X SRS AR5 5 (docstring) o sys PR E—
MG, A BT RIMLLAE) —AN20Y path @, 2555,



AR, RIS EAT IEX A LA 1 AT A x5 ?
AFRRE PR E AR 208 T8 AT, 8
B I 1R G AR /e ik, fE 2y, e
R DT A IR A GE I RT2E CRTBARIEE 728D ¥ #E Python
17, SCEINSERL . ATLE R B BB ik, Rie
AT . NPT IR RAZ AIATA R (2, BT AR 0E AR
RS, WNXAE X EU, EREIRE R — N Bl AE
—ABHAEN AR

PRA] BE N HARRE 58 35 PR 0T 5t “first-class object” {1
%o 1E Python 1, PR first-class objects, YRAI LUK —A~ P 5L
VERN— NS HALIB L i Ih—1 R BIELE first-class objects,
VRAT DTS BIAE Ky — DS HU G e — DR E: 2R2 first-
class objects, 1] H IS FRAH 1) SE A7) 72 first-class objects.

RAMREE, KN RE S EREJLIRBIBIR S T 2
Python 2 [ Jlr 5 4 PilEN R PRI R, JIRIEX R,
PRECEN SR, RN, RMSEPIEN SR, HRBH
%o *

* %

(AWLH e

Python R I IT 4R (begin) BUE SN (end) , ¥
AT KHE 5 KR i eR O FE T4 WIS R A2 1B o I — ) 5 FEAT
Moae—NEY G A A S mgait.

def approximate_size(size,

a_kilobyte is_ 1024 bytes=True): @

if size < O:


何武
高亮

何武
高亮


raise ValueError('number must be non-negative')

®
@
multiple = 1024 if a_kilobyte is 1024 bytes else
1000
for suffix in SUFFIXES[multiple]:
®

size /= multiple
if size < multiple:

return '{0:.1f} {1}'.format(size, suffix)

raise ValueError('number too large')

o AEYURIE I eI gE ik g . B A, SR
SEfRREL, ifiBf). for JHIN. while fH¥f, %%, HilbRon
—AMSER TR, AR R R — MRS I &5 . B AT
KFG5. 55, siF Y, XEWRESSAREE, mHY
IR —3 . EIXAMIFrh, XA R R IR DU AN S 4Rt
EATTE AT, ST B Y
BERATERC T XA BRI 45 0K
. fEPython ™, —ANif iEn)JE KR 7 — MU E, Wi if
FERPIME A true W4 S S 9T, SINESBEE] else
g CnlA 1) o ERRIAT R AR
X —ATHE iF AR EL T . XA raise B APEE I —A 50
(R valueError ) , HHAATE size < o [HMEA Pl .
. R AERERIS R SERTARATAE . e S N S
B2, AHENIAFEAEAEI R E 45T AR F—AT9k%E



5.

XA for MM EARIC T MBI 4G . AT LIS
247, HEENHHL B R R R ge k. IXA for 34 H Ay
=47 XF AT S, WA AR R TR, I St
HUATEL T

FENIT AR 28 SOk R L8R EE B Fortran IUMISE 2 )5, 70K
SRR IXA IR W B E AL . — A B LAkt
FITAT [¥) Python RE /@ Bl R ASRABL, DA Ak it — AN 5 1 2

Ry ANFE RS R e o A B 1 AT B H AR 1) Python
AR EE TN 5

s Python It [ 4 RFK 4 B4, A 5 A0
GRS BIARTIEE.  Coe I Java 0K A I
0, AEFAHE 5K RIS

* %
FH

FHAE Python HIGAEANAE . S SE LAERRHE Python 7 HL IR B
AP EAT, i HAEIRZ AFTSE R, Python A4
PSR . BF XA, R RERER ]

frast— AT WHEEW N, e MER, SRR
HRGE 7o AP R AGEE R, B H ARk SO H LR
A BRI F Sl A DR BRSO AE AT, AR nT RO et
17472 Python SilXS 4 (AL AT, kvl DU g 3k T 482,

Y — AR R AESE Python Shell Ui, ‘&3 El—L8 56T
A F DU E I R AR E B, stk . IXMERRZ
N A KB P 8 o AEXA T gl i o e, A 4005
ARG, KA E oK, IR[FIF] Python
Shell 8 100)Z, Hth—S4UAE S, RIEERNHES N, XA
Shell 1, IXEATA KA TR, AHZUIRLEVRISEFR Python F217
IEAEBAT I A AR, I HWIXAN S 0 VA A AT A 3 U
FEANFEFP SR — 545 T k. AlREANIE R /R ARE Y, ] R

KA.



= & Java, Python pRECA A B EATTAT RESAU Y
WIRLE R o R R R 25 P TR L W] RE R R SR
TR FE NI

— AN REASERIENE . Ak, R R ] DU 42
o A7 I i — AN S SR i pl T RACAS HL T 1 — > bug Py |
EH CEenyi il PMAEAERN AR , HA IR A 5 2R
A UATIRL B 2R 08 o W SRARAEFT I3, & n BEANMT
Eo WRARAES AN — DB, ErlRed A wds. WRIREIE
e MR, EA PR, B IR RERAA U A
T ML AN E S W SRR AE AT AU T R — A =
W RNAZAE A try. . . except FORALFIX AN T .

= Python fi /] try. . .except HRRALHE T4, i H
raise WA KR H S . Java FIT C++ i H
try...catch HkR AN 23, 1] throw 15 F) kK4l
H R

1XA™ approximate_size () BRELAE /S ANF TG O R0 55
WHRZE I size MK T XA R BT H A PERME, B8 e

I

if size < O:

raise ValueError('number must be non-negative')

PO — D FEL A R . (T raise iBf], HIRE R
P4 FR, F—A AT LA H 2457 H R XA TRk
NI R, (EBr b, i 2 ZORSEE R, XA
raise WA H 5L FIEAEAIEE— valueError R I SEH I 418 —
NFLFH ‘number must be non-negative' F'E WG 7B
M. &, RATCEHLEIT! D



DS g st i 11 5 2 0 KL T 5 b

Y. AR —AREAE RS, XA
WAL R PR R AR JE BN R
B R, SRR IR AR .
WIERIXAN 5 DR AR B, RIPRE P
W4 it Python 44T EI—A
“traceback” [NFrAEET R G S, IFLLIESS
W X ATRE E 2 RN, EER TR
(IR P BRI AT 4

IR P AR IR

Hop—A> Python [ A & 5% /2 ImportError, ‘B fEIRIAES
AR H AR Il o XA mT e T 2 R A 5
A, H 2 A T A 02 AR AR import $552 #5640 BT AN 5]
XA I A Az o AR AT AN SR 5 ml e )R 214
R, B, XA chardet 4 SR A FF 4t BRI, 1
VPR R P AR E XA PEAFAE I A ) e, (HR R ) ety
2%, WaUHBBARSAT . RTEIMEH] try. . except BKA
SEQERITE S

try:
import chardet

except ImportError:

chardet = None

SRJG s ARATRUH — AT i 1A R K & chardet BEHRIE A7
1r:

if chardet:

# do something



else:

# continue anyway

F3— A% ImportError S IR H A F & 2 I MBI S T —
AAFER APL AHIBRATE AR P — ANk . (AT REE I B
Pe, sREH T HEADRINAE. ) IR LURE S rp— AV
e, I HAREAN G N SIBCR) IAsE [1] 2] 5 — S AS[R] B
Peo #ltn, XML B ETiRIe T AR SEEL— AN A 3L AP,
NUA% ElementTree AP, Z5—, 1xml &M% = iR, 4R
FEHEA O N, 1, xml.etree.ElementTree LLAT
2, {HJE T Python 3 ARAEETT—5B57

try:
from 1xml import etree
except ImportError:

import xml.etree.ElementTree as etree

FEIXA try. .except BRINLTE, RGN T RTBHIFIA K
etree. HHFPMERESCHL T — A2 L1 AP R3] T QRS A
s HER ARG AT o B TR E ST
AHIEH R etree, RA R IACREBEA 20 HI AN R 425K
FRPH) 3 T AJPTHT L o *

* %

UNBOUND 25 &
P approximate_size() BRZCHLIAI XA TGS

multiple = 1024 if a_kilobyte is 1024 bytes else 1000

PRAFEBHIZA multiple &, REGELGEME T . XFEHAT
CLT, DA Python iEARIEFEA .  Python ¥ AN LEARMTT 42,



SN T —AA s, ARG ERME, X2l —
NameError HJ5 5 o
>>> X
Traceback (most recent call last):
File "<stdin»>»", line 1, in <module>
NameError: name 'x' is not defined
>>> x =1
>>> X
1

%%ﬁ*%,W%ﬁﬁﬁﬁﬁ%ﬁPWmm

* %

FT FIZR AR 2 X - KNG |

Python HLIKIIAT (A FRAGE X 2> KNG ARREA . REA
KA BRAFR FH AP WERIKATLRCE . WEE. #H
Hes Wiy, S BEmE, BagmgX s KhGg
i

>>> an_integer = 1
>>> an_integer
1
>>> AN_INTEGER
Traceback (most recent call last):
File "<stdin»>»", line 1, in <module>
NameError: name 'AN_INTEGER' is not defined

>>> An_Integer



Traceback (most recent call last):

File "<stdin»>", line 1, in <module>
NameError: name 'An_Integer' is not defined
>>> an_inteGer
Traceback (most recent call last):

File "<stdin»>»", line 1, in <module>

NameError: name 'an_inteGer' is not defined

a8

TATEN

Sy ~J o *

N— p—a

BATHIA

Python BLIHI T AR PG A2 X %o

Python #id &%, - HA LA EN .. E0R%W S EA11
I, LS AR R PN AEAR A 2ATI24T Python ST

I RAT A B, AR AT DA FH X 26 8 1 25 2 st AR T A
. FHFE humansize.py 1 )G JLATACHY

if _name__ == '_main__':
print(approximate_size (1000000000000, False))

print(approximate_size(1000000000000))

w5 CIE S —FE, Python ffi ] == ki tbss, H =
KIAH. ANFAT CEFZE, Python AR R
IMRAE, BT LR ALA AR AS LA e AR b % HL
BN S OB AE AR 0 o



WA FAT AATAFIXA 1f THAPRF I ? LFE, BEHEX %, Jf
H%ﬁﬁﬁ%ﬁ*4W§%Eﬁ_mm_o*4ﬁﬂm
__name__ BRI TARE2KRAF R XA, 41K import 1X
MY, B4 __name_ WUARIRXABEERI SO, AEE H T
PRATEGE AT R4

>>> import humansize

>>> humansize._ name__

"humansize'

{EEARAE AT DM E— AN O RE T RS T AR, TSR
i __name_ B —MRIRIERIAE __main__. Python K& 7F
XA 1F 5 R), FHE—AMER true HEREX, REHITIEA
if ARG, RN, FTERAME.

c:\home\diveintopython3> c:\python31\python.exe
humansize.py

1.0 TB

931.3 GiB

X AR S — Python F& 7 9'<

* %

YNV o

PEP 257: Docstring 25 ke 7 AT 2K MK docstring
W3 HEH — N[ docstring,

Python . SO AT H g A 1) 13X > 3278

PEP 8: Python fUR5 [ XUk 1 R THE 1 4 ) 4 12t X%

Python Z4 T )R T AT AUt Python HLIHIFITA 28 PU AR S X}
% PSR TR T, BRI HIE— L8R


http://www.python.org/dev/peps/pep-0008/
http://docs.python.org/3.1/reference/
http://www.woodpecker.org.cn/obp/diveintopython3/installing-python.html
http://www.woodpecker.org.cn/obp/diveintopython3/about.html
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oW

R
HRIAE: 19 00> PR Python 3>

ERZZ: #0000

N ERERAY

®8\\onder is the foundation of all philosophy, inquiry its progress,

ignorance its end. **

— Michel de Montaigne
AN
EFRATIRFI RS 240 Python B3 JUAEMN =, R — I 4E 28
A, fE Python ",  BEMEANAT - FRACE ISR, EREIFATE S
A SRR . 7 2GR IR ? Python AR 4F
AR IR Lo A H2R A, A A O LA T BRI
Python 5 Z Fl N B HHEZRAL . LUT & LU 22 i) — 4

Booleans [ffi/REL] Eh True [E] Bk False [f] -
Numbers [#{E%] " LUE Integers [#%] (1 f12)

Floats [ V%A% ] (1.1f11.2) . Fractions [43%r] (172 f1

2/3) ; H&E & Complex Number [ E%(] .

Strings [ FfFH R ] & Unicode FHITH, #14r: —1r
HTML 3%

Bytes [ %71 flByte Arrays [ Z$A] . #l4-—H
JPEG EIE A,

Lists [FR] ZMEAIAFR.

Tuples [JT4 ] AP AR ZRET41.



7.
8.

Sets [ & ] JE¥mi LM,
Dictionaries [ Z3L] JEHEX FICPEEE,

MR, B HEZHRT, LE Python F— DI 46 4, IRIAEAE
& module [#24t] « function [#5#(] < class [5]  method
[ 7]« file [ XfF] % compiled code [ =471 F /G4 ] X
FEMISRY, 1 O 28 Wit iX i — 284 1~ HiE ) names  BRZLT
docstrings 2248, W2 F RIS (CF LiE(CHE) Hf) Classes
(K], BLA cfb) i Files [3CfF]

Strings [ H ] M Bytes [ ] HAHEZE, WAHXE 2,
S DUTT Ry - AR i%ﬁiﬁ]f'ﬁﬁ%ﬁﬁ%‘éiﬂo
* %

A RREY

FEATRRA B R 3C, 8)LFal DA AT & IE 5

ATIRFER R H B R . Python 17 WM X5 Wb Hh fir 44 2 True I
False [0 5, AT 7728 R ELAIH . Rk St m LT
HNATRIBEME . AR (W if T54)) , Python Bty
(Rt e — S w TS AT R SRABME I RIE . IXEEHTTHR A 7%
B L P S HSE R, AlAEAT R SRR B SO R A A
ik, 1y Python Kl AT FLRAR . AEA /RS B R3O
Birp, AR B SAS FATE N B AT BT S A R
We  CEUAREMEREGE, Xm0k i, >

#lan, HH humansize.py H XA B

if size < O:

raise ValueError('number must be non-negative')

size JEHEML, o EEEHL, MM < RETIEHT. size < 0 KA
(25 AR &I AT /RMH . ATLE Python A2 1.3 shell H1 AT
gk



>>> size =1

>>> size < @

False

>>> size = 0

>>> size < @

False

>>> size = -1
>>> size < @

True

H T Python 2 11 —28mt /) @il, Ay 7-(E ] LS e E 6 45
True i 1; False Ho.

>>> True + True

2

>>> True - False

1

>>> True * False

(%]

>>> True / False

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

ZeroDivisionError: int division or modulo by zero

Ve, B2, Wl AT Eﬁ?‘iﬂﬂﬁﬁﬁﬁ‘]o
* %



HERA

AR R ). AT RKZRBAIE T . Python [A]IN 3ZKF
Integer [#7F/ ] H Floating Point [7Fmi 2 ] ¥4, JofEf2eay
PR X 45 Python I &A1 20 ik HE e

>>> type(1) @

<class 'int'>

>>> isinstance(1, int) @
True

>>> 1 + 1 ©)
2

>>> 1 + 1.0 @
2.0

>>> type(2.0)

<class 'float'>

. TP type () B ECRAS AT B Bl AR S 2R, Iy
*il" 1 j"j int %‘éﬂ_jﬁo

. [AlRE, BRI isinstance () BRI ME B AR B LT A
2 AR,

B— int 55— int A2 — int .

. B A int 5 float MK AF 2] —A™ float . Python 4%
int SR AN float AT INVEE S ARG IRl —) float 2K

USLENEAE U

R BER5 ) e N 7 R B [ e



o v

IEQIREA PrE 20, a5 (G ik SR ¥E Fr i a5
S e B T A BT B A LA sl A e

>>> float(2) ®
2.0

>>> int(2.0) @)
2

>>> int(2.5) ®
2

>>> int(-2.5) @
-2

>>> 1.12345678901234567890 (®

1.1234567890123457

>>> type(1000000000000000) (©

<class 'int'>

I float () PAEL, W LA SRS int il 64
floats

AT, W LB int () ¥ float sl #5 #h
int .

int () KBTI, AP A

SFF L int() BREEIEE o AN THUE . B2 NEIE
IS (BT BREL, A2 floor [ ] pREN.

TF RS i 21 INESE 25 47

FEHA] AT RO



I

= Python 2 X Tint [#M ] Fl long [ K#M] KH
ANE R R int B ZRAYZ 3 sys . maxint 1)
B, PPz RS AN, HE & 2%2-
1. Python 3 M A —M#eim, HAT 77 IR
Rif% Python 2 1] 1H long [ K#s¥] R, S PEP
237 TR EZ 407,

B2 H

XHEUE AT BEAT S R AL (R ia 5

>>> 11 / 2 @
5.5

>>> 11 // 2 @
5

>>> =11 // 2 ®
-6

>>>11.0 // 2 @
5.0

>>> 11 ** 2 ®
121

>>> 11 % 2 ®



L

v

[ BT PATIE mBRiE . R BEAR IS int, B HIR[A]
—A~ float V7 M AL,

/] BEFFHAT B R R . Rl IO A, DR LA
JEH NI (AP N, AH 2 BN IX— i,

MR UAEL, 7/ 18 FAPR g5 R Bl A w) DY
RN WNECEAERUL, BT -6 tb -5 2/, &2 m M PE
FiN, IR A RN -5, B SR TR,

/7 IBEFFIFAE EE IR P A . R B o BE
float, ‘EAPRFRAFE Sl FREEGIAT DU FL N, AHSE Bl (Rl R {E
B2 A& float R,

o AR JHAT I RS E R, 112 4550 121

%1 T TR Z AR E. 11 Bl 2 45584 5 LU
MK, bbb g 1o 1.

= ff Python 2 /1, JaSAF / Tl W R 8 Rk, A
s n] DUB I AEACHS HOIn AR IR TR 2, ARG
T RiRIL. fE Python3 o, /igFFF 2R IRTE M
BRik. Zx PEP 238 TR Z 4075,

it

Python JFAXAX RS BT~ REHOMPF R 88 o W] LA SE AR AE 5
B HILT-Ea e il st E R Ie

>>> import fractions ©)

>>> x = fractions.Fraction(1, 3) ®

>>> X

Fraction(1, 3)

55> X * 2 ®

Fraction(2, 3)

>>> fractions.Fraction(6, 4) @)



Fraction(3, 2)

>>> fractions.Fraction(0, 0) ®

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "fractions.py", line 96, in __new__
raise ZeroDivisionError('Fraction(%s, 0)' %
numerator)

ZeroDivisionError: Fraction(9, 9)

M)A A fractions bk, A5E5IN fractions bR,

2. AENX—NE, B Fraction M I NS H14y
Bk,

c DN R T BT I IR R s IR RN
Fraction ¥/ %, 2 * (1/3) = (2/3)

Fraction X G2 HAWIEATZ 5. (6/4) = (3/2)

o AERRZE AN LA A BE A3 BT T, Python A5 R I R BIUEK
P

=ARH
T AE Python T FAT SEAS ) = f pR BUE 5
>>> import math

>>> math.pi ®

3.1415926535897931

>>> math.sin(math.pi / 2) @

1.0



>>> math.tan(math.pi / 4) ®

0.99999999999999989

. math B — MR nEE, ReEPHKSHEEC T
(R .

. math BEHEUEE TR IBEAR = MR EL FE: sin().
cos()~ tan() M1% asin() XFERI AR R EL o
SR EE R 72 Python HEASZRFLIRAGE . tan(n / 4) H4]

[Fl 1.0, TMAE 0.99999999999999989,

AR _ER SOASE R BE

EAH K false (], AERMEE trve [2] .

&

A DALE A6 KRR AT /)28 SO b AR . FE 2
false [f] , FEZ{H & true [H]

>>> def is_it_true(anything): @

if anything:
print("yes, it's true")
else:

print("no, it's false")

>>> is_it true(1) @

yes, it's true
>>> is it _true(-1)
yes, it's true

>>> is it _true(9)



no, it's false

>>> is it true(0.1) ®

yes, it's true
>>> is it true(90.0)
no, it's false

>>> import fractions

>>> is_it_true(fractions.Fraction(1, 2)) @

yes, it's true
>>> is_it true(fractions.Fraction(@, 1))

no, it's false

. BB5nIE R LAAE Python A2 HLX Shell HOE CH CIM R £ 2 H
TAERFATIN G, R A% [l Ze4E , SRJG AR P AT Ml &5

TEAREM BSOS, JERBHONH TN

C AEREFRAECNTL; e.e M. TE T I/NLIX— A WRATER
P A 22 CIEANE AT /D 1 & BIIRAE, XIFEA

ATREII TS ) , B4 Python K4l o. 0000000000001 11 A/

o, FHRFIRMI—A True {H,

c o BT AEAT R B SO AT . TG n HARIE,
Fraction(e, n) NfK. I e sl .

* %

JIES

5114 & Python U ) B KA. 4R AT, S i T
e e INBLMA 25 PRI AAL, R RS T — 0
“aERVE, TIMK A, SR ERAS .



= Python 141K AL Perl 5 %4 . 7E Perl 5
W, AR E A A B e LA @ T ks /E Python
v, AR R T4, Python {MAE P B 25 Y
AT ERER

= Python H1 %13 1% Java F1 %4 ORVE AT LA
HEPNR A ar h s 20— VIR . — AN

A EL T A BEAE ArrayList 28, 1ZE0] LAY AT )
%, eSS I T RN TE A E .

pleydiES

FIRBIEARR BRSPS 02— R LLE 570 B E R
"l

>>> a_list = ['a', 'b', 'mpilgrim', 'z', 'example'] @

>>> a_list

['a', 'b', 'mpilgrim', 'z', ‘'example']

>>> a_list[9] @
.

>>> a_list[4] ®
"example’

>>> a_list[-1] @
'example’

>>> a_list[-3] ®

'mpilgrim’



L

T, G ME s MITEAIER .. BOE RS EATIIRE
TR . ZIFARMBRIL . TS TR S

FIFR AT A LS N B B A T . ARSI E AN e R R
2t a_list[e] «

Z s LRAER RGNt st a_list[4], PRINFIER (R
1PN SY IV SE-J=yiR

A A 5 M ] AR I R BB ) i v 20y ) e 3 o ARAT AR
IR KB Ja— e E B a_list[-1] .

WERHCA R, AR an R a_list[-n] ==
a_list[len(a_list) - n]. NULAEREHIERY, a_list[-3] ==
a_list[5 - 3] == a_list[2].

RV R
a_list[o] AEFNE M HE — IR

SESHNR e, AT ISR T AR B A o A BARFR N
X ANRIEAT )/

>>> a_list

['a', 'b', 'mpilgrim', 'z', 'example']
>>> a_list[1:3] ©)

['b"', "mpilgrim']

>>> a_list[1:-1] @

['b', 'mpilgrim', 'z']

>>> a_list[0:3] ®

['a', 'b', 'mpilgrim']

>>> a_list[:3] @

['a', 'b', 'mpilgrim']



>>> a_list[3:] ®
['z', 'example']
>>> a_list[:] ®

['a', 'b', 'mpilgrim', 'z', 'example']

C EIFR ARG IE, T RLNF R SRR AE D) R R A
oy e RMMERE—AFAIR, EBEEFRCVIN)F AT,
T N — ANV R s OBl a_list[1]) , #ubfH

AEHE AV RG] CRBIF I a_1ist[3])

. WMRVI R RTZ—BNE A, VIR R T T .
RATEIE, BarLUX A 8% BARARRYR, B
DR R TRERNE —40Es, BNV RGITEH T
—ARER TR . RPMEE WA Z M FMEf{E. between.

C HIREUIE S, It a_list[e:3] R FIFIE I L =A
JUE, Ma_list[e] JF4h, MubZMHAGEE a_list[3] -

o WMREVIR RGN, LR R L. Bl
a_list[:3] 5 a_list[0:3] &5 AHIAN), BRI AT o # ka2
T
o [FERE, WIRAEVI R RGUNPIRK R, Wl DB, K
Ma_list[3:15 a_list[3:5] &SEAMIEN, B ZFIERA L
NG, WA NN RIS . EXAN T IeESFR T,
a_list[:3]IR[FISK=AJCE, 1M a_list[3:] R[N IC
Fo b, BwHRMNKEZEZ /D, a_list[:n] ¥HiR[ASk n A
JUER, 1M a_list[n:] R[AIHRH D,

. RN R RGIAE T, AR EIEYRITER iR H
ZIRME S A a_tist BEIFA—FE. i NHdER, A
AN e ARG R T e a_list[:] BN FIERITE
il — 4R

[ 51 2 FH B 1 150

AT VYR TE Al T I s s e &R .

>>> a_list = ['a']



>>> a_list = a_list + [2.0, 3] ®

>>> a_list ®

['a', 2.0, 3]

>>> a_list.append(True) ®

>>> a_list

['a', 2.0, 3, True]

>>> a_list.extend(['four', 'Q']) ®

>>> a_list

['a', 2.0, 3, True, 'four', 'Q']

>>> a_list.insert(0, 'Q'") ®

>>> a_list

['‘a', 'a', 2.0, 3, True, 'four', 'Q']

. HIBEATIERSIR UG A AR SR ST R
MocE: B RN CBR 7RI AAFROBREDD o 2R, iR
WA L, I HC L 2R SN IE AE A T HERAR AR I, R AE A
QISR —ANFIR . RGO T, A3k 2 LRI {EZS AT
A a_tist. DU, Scbr LizAr s A b R — IR
WA — BRI AR, izl e CEIND WMAEREN
1
c o YIRS R e R, AR e R oA
AFE—RA, NSRBI PRF R DR
AL

. append() JHARBIRK AN —AFLER.  (BUESIR
T PIFEANRI SRR L )

. PR RSERE B . M AR S b BRI
Bitb. L, FIRATZMITIE T LAIRAE . extend() Jiik R4



—NINRAEAZEL, TSN U AR I 21 A 1 41
=
. insert() HVEK A TTERIMARYIR T . BN HESIE

W T SR A SR — N e R A B R 5. PR BT R A
—EEEME—1s thlnud: IS ARSI TR, A EYY
Mt B—ANJuE a_list[e] LLAEE— NIt E a_list[6] -

w g List.insert(0, value) W% Perl 1)
unshift() K%l R —DIoRBINBPIRT K
BB, BT e 1T A T B R S IR AL DA H
[‘lﬂo

A3 20 B F append() 1 extend() X 5.

55> a_list = ['a', 'b', 'c']

>>> a_list.extend(['d', 'e', 'f']) @

>>> a_list

[lalJ lbl.’ IC.J ldl.’ le.J l-Fl:l

>>> len(a_list) @

6

>>> a_list[-1]

e

>>> a_list.append(['g', 'h', 'i']) ®

>>> a_list

[.a') 'b'.’ .C.’ 'd'.’ .e.’ '-F'-’ ['g'-’ .h.’ 'i']]

>>> len(a_list) @



>>> a_list[-1]

. extend() WIKRER S, S HEE K, IF
13 a_List H PTG R ARSI B Z AR

IR 3 LERSIR, RERE S A 3RS
17 extend #4E, ZIAUERRTE > 6 LRI,

. 3 U7, append() AR AN SHL, HAT DU AT
PR AELE, XA 3 JCE ARV append () Jiiks
WERTF IR I ARAT 4> 6 JUR AL, IRJEHG 413K append
L] B2, i B2 7 ussE&. At Ak

AN ARG IR (WK append [ IN] ICE) A4

BPIE » FIR AT EARRA s, WA ESIR. &)
BERPRPTH 2 AR, WVFAE . (HAERIZ L IR ARE Y, R
XL R TS 2 o

SR P RRE

>>> a_list = ['a', 'b', 'new', 'mpilgrim', 'new']

>>> a_list.count('new") ®
2

>>> 'new' in a_list @
True

>>> 'c' in a_list

False

>>> a_list.index('mpilgrim') ®

3

>>> a_list.index('new") @



2

>>> a_list.index('c") ®

Traceback (innermost last):
File "<interactive input>", line 1, in ?ValueError:

list.index(x): x not in list

. WPRPTHIEE,  count () iR [R| T B REAN R e AR H B
REL
c ERARAEE ) R MR S ISR T, in BEAE S
LLAE ] count () JrvkEEmg P —25, in 2 E5F A JEIRN] True BY

False; EASHUMRAEH AT A0 E

c I ERARSNIE EAMEAE S R T R TIALE, T index() U7
o RUETTLLELL S — /N2 (Llo AEESH)D RIMERSGE
s, W E=ASH (BLlo & i) Ryl kIEEHRA N,
{HEA L e R R AL,

. index() MVERK AKX T Z—AHI . BTG
T, tnew' EFRPHEL T IR, 4rAh a_list[2]
a_list[4], {H index() J7iZ:H HIR[AIZE — IR H LA B R 5
fH.

. WTRE AR, i RAES R TR BN, index()
TIFER S5 R —M5b

L, AT AT IR IR AESIR P HEZME,  index()
JiRs gl k— Mol 4k X Python i 5 I 3 AN 2 ik, IL
E B SRR IR RGME (B2 -1 . B,
THGIX — RAE K TR, (HEAESEH I E . XER
R R 2 AR IR AR B, AN R 2 R Arbests, B
BRIt AR, -1 SRR G E. WIR index() J7
PR -1, RTRES S EUR I RS A A R

MFIFZH R TT R

HIRIKIE AN AT EER



SRV LA Ahih e Wk . Bea®wd rnEis. il
PR AT WA R IR 5 o

>>> a_list = ['a', 'b', 'new', 'mpilgrim', 'new']
>>> a_list[1]

lbl

>>> del a_list[1] @

>>> a_list

['a', "new', 'mpilgrim', 'new']

>>> a_list[1] @)

"new’

AL del W] AR IR AN FFE 0

2. MBRZRSI 1 ZJa Ui RG] 1R A SRR BBRTER
Z BT e E R B s e A TR AL B LSRN B B oo 2= B A

R gEER

ARERT BRG] ? XA, ] DO i A 2 2= 5 T Ex
JLE

>>> a_list.remove('new') @

>>> a_list
["a', 'mpilgrim', ‘'new']
>>> a_list.remove('new') @

>>> a_list

['a', 'mpilgrim']



>>> a_list.remove('new")
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ValueError: list.remove(x): x not in list

. AT PLUE remove () JrVE MR BRI TR . remove()
5 —A value ZH, MRS R HIXAE RIS — R E . [H]
FE, BMBR TR 2 T E L2 S BRI E N, Dok
eI, BIRIKGEA ST GERR
o AT DURME R remove () V2%, AH SR MBS #1) 22 R
EMILER, e©lBglk—"M4k,

REMOVING ITEMS FROM A LIST: BONUS
ROUND

Ji IR JT5E pop () o pop() Jridsd AR 6 2 1K)
gy 01k, B AR

>>> a_list = ['a', 'b', 'new', 'mpilgrim']
>>> a_list.pop() @

'mpilgrim’

>>> a_list

[lal’ lbl, lnewl]

>>> a_list.pop(1) @

lbl

>>> a_list

['a', 'new']

>>> a_list.pop()



"new’
>>> a_list.pop()
lal

>>> a_list.pop() ©®

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

IndexError: pop from empty list

WA SHCOR,  pop() B JTE IR S 3R B S 1) G
5, BT

. ATRAAFIER S pop [BH ] AT 05 . R FHAL4S pop() ik
—AMIERGME. EHMERIZTR, KGRI TR B AL IME

NGB AR 5 IR A1 e R PR
X FFRH pop () B2 5k —Ml4b,

= AT ZH0R F K pop () A THVAEUE Perl W)
pop() FREL. & MAIR PR G — ez IF ik [A]
TR TCE . Perl I8 57— B shift(),
AT MBS — AN oc = IFR FIHAE;  7E Python
HH, ZBRE 2T a_List.pop(0) .

AR LR 3CASE T HISIR
FAN N WP IR AL
ATLLAE L BORERY 7 AR b RSO A AU

>>> def is_it true(anything):
if anything:
print("yes, it's true")

else:



print("no, it's false")

>>> is_it_true([]) ®

no, it's false

>>> is_it true(['a']) @)

yes, it's true

>>> is it true([False]) ®

yes, it's true

FEAT/RISAL BSOS, 2R BAE.
AT 2D A B s SR N HAR.
2T A LU PR HAR. oK

= %
%* %

TG

TUFH ARG — HAEEZ )5, HAETHE#AN AT LA
BUGER

>>> a_tuple = ("a", "b", "mpilgrim", "z", "example") @

>>> a_tuple
(‘a', 'b', 'mpilgrim', 'z', ‘example')

>>> a_tuple[0] @



>>> a_tuple[-1] ®

"example’

>>> a_tuple[1:3] @
('b", 'mpilgrim')

. JCHIE SO PR, BR T8 TR RS A 35
5 AR S WG

. MR R, ST T EAA I E K. ST BRI
VAZE N B S, AL —FE, DIARS e 28— oo B2
a_tuple[©@] o

THIRGINTTHB AT IR TR, IR R WS FEH
. MR R, TR AT U)o AR Y) RS LA
FFHIBR: XS ooV A LA 28 ) oA

TCAHMNHIR I FE L X )2 TTHARERAT B S FHEARARTE K
Yi, JCHJE AAE R NILERI A BEK UL, B i B
JCAH W Tk, HERF 1 append(). extend(). insert().
remove () Al pop () IXFERI 71k . IXELT7vk, JTCAHHAEA . A LA
MTCHHAT U 8 (RO ik e — A8 iocdlD , Al
&N EE TROEME (BE B EAMELTT4D , &
AL AZ T

# continued from the previous example

>>> a_tuple

('a', 'b', 'mpilgrim', 'z', 'example')

>>> a_tuple.append("new") ®

Traceback (innermost last):
File "<interactive input>", line 1, in ?AttributeError:

"tuple' object has no attribute 'append'



>>> a_tuple.remove("z") ®

Traceback (innermost last):
File "<interactive input>", line 1, in ?AttributeError:

"tuple' object has no attribute 'remove'

>>> a_tuple.index("example") ©
4

>>> "z" in a_tuple @
True

. VA mITHRNINITE . JTAE AT append() B extend() 77
o
ANgEMTCA MR TEE . Te B remove() 8% pop() ik
e TR ROt R, BTz EA AR e .

WA UAT ] in i@ EAP R A S n R e A e/ Toodl.

2 TCHATAT AU Akl ?

T AL LU AR R . WA e LT — RANE B, M
M DGEXS B TR D, AT A e A

Xt AN AR B A TS ORI AR AL AR BE N 22 4o A
e AR BT F G E 1 assert A1) n iz AWl &
WO, Rl AL CRAFRIKZIRE) RS . (7 7 )

e o Al R R B AT R BEA e T
HIXFE A 1/ ZHHR I ) o FIRIKEA R 7 ST
HI, A SURASEA AT AR



IS8 ot si, R IR, W
1 tuple() EEORE —AFIH S, R
ML A R E TR, T List() BT
B — LA BHOHE AT . M
B EE, tuple() HR&imR, T list() @l
(.

AR LR XA R oA
ATLLAE L BORERY 7R b RSO At e

>>> def is_it_true(anything):
if anything:
print("yes, it's true")
else:

print("no, it's false")

>>> is it _true(()) ®

no, it's false
>>> is_ it true(('a', 'b')) @
yes, it's true

>>> is_it true((False,)) ®

yes, it's true

>>> type((False)) @



<class 'bool'>
>>> type((False,))

<class 'tuple'>

FEAT RIS B SO, 2 oc B

AT 2D A Eoe s R ed o EBAE .

. AR ERALE A EICE AN FAE . JUREEL IR R
o ARLIEALRE SR A AEHIE ?

. MBI CE L, R E LRI E MRS BT
‘7, Python 2 {BUEIX FUL — X HUSNA RIS 5, BARBAT HAL,
EIFAGI e

[R] B 22 AME

LR 22— PR EE I w42 46 Python b, ff ik —ik
T ZA{H

>>>v = ('a', 2, True)

>>> (X, Yy, z) =V @

>>> X
>>> y

>>> Z

True
viIiE— NIRRT, T (x, y, z) S =AM R

AL IR — MR 5 A v A TR
g AR



R EAT 2R IR o B T BRI AR R BT VT 1Y
fHo W RMER WA range () pREGEAT 22 A I DL R T4 Hh 3t
AP LA R -

>>> (MONDAY, TUESDAY, WEDNESDAY, THURSDAY, FRIDAY,

SATURDAY, SUNDAY) = range(7) ®

>>> MONDAY

@

(%]
>>> TUESDAY
1
>>> SUNDAY

6

. WNE range() BEIE T —MNEEUT Y. (NEIR B2k
Ui, range() FREURAIPREA EHIR WA ZEITCH, Mt %
3y, HF AR R ENIIX . ) MONDAY. TUESDAY.
WEDNESDAY. THURSDAY. FRIDAY. SATURDAY Kl SUNDAY & & HIT o5&
MR, (AR EHT calendar FEHE, 1250 /N AT @R AR B
FTENH T, 5% UNIX FEF cal « 1% calendar bt 4 22 HH4KL
5 ST B B
. B, BAREEE HAE T MONDAY 4 o, TUESDAY A 1,
WA

S T LA 2 A B (B U AR T 2 B, UARIR AN
S TEA . VI TR R T, B
PR AR A i . VFZARME Python 2KBEX 4T, AR
R R os B %

* %


http://www.woodpecker.org.cn/obp/diveintopython3/comprehensions.html#os
http://www.woodpecker.org.cn/obp/diveintopython3/comprehensions.html#os

;EZx

=

FE G set JERATMPHE M TP A8 1. — MR G T IS
TR WERA PSS, W IPAT RIS . &
TR SR E S IMER GIE 5

illfe Sy

HE . GRS

>>> a_set = {1} @
>>> a_set

{1}

>>> type(a_set) @

<class 'set'>

>>> a_set = {1, 2} ®

>>> a_set

{1, 2}

. BRI HAES —MENES, B ZEBCE TS S 2
Hle. ({}) .

SEFs B, AL IEASEEL, (HH e e EIX — .

. BRI ZEES, B EHES S, RS E A E
R K.

NP IRy B flfa S

>>> a_list = ['a', 'b', 'mpilgrim', True, False, 42]


http://www.woodpecker.org.cn/obp/diveintopython3/native-datatypes.html#lists

>>> a_set = set(a_list) ®

>>> a_set ®

{'a', False, 'b', True, 'mpilgrim', 42}

>>> a_list ®

['a', 'b', 'mpilgrim', True, False, 42]

. HEMPIRGIEES, W set() BB, CHifS e SEELAR
AT Al e XS P EIFASZ IR s 8, o KA
FBATIBI o B AR UAEAAST 5 IR 2 22 2R i X
Mo HAETIE, DHREIE set() 17 0 5B, UL ERIA
MRS )
o IEWIRZ TR, A A S T AR AR T R SR
o 1M H, WIEZETHHRRIN, REE L. ZESIFAL
TR ERAIR P oT R BRI . R & hEs oo
7, e ASIESE I AN o

VIR ISR IFA R AR

EHRAATAME? B . a2 RS

>>> a_set = set() @

>>> a_set @
set()
>>> type(a_set) ®

<class 'set'>

>>> len(a_set) )



0
>>> not_sure = {} ®

>>> type(not_sure)

<class 'dict'>

LR, AT SEIR set() -
. ATETHOR R SR AEERAT mOLRE. i, e
B A ? 2SR AT, AR
o AT R ORI UL N 7

JRUEFTENI R A te, X a3l — M RE ..

...... [l N SR 5 BAT R A
- HF M Python 2 R TIOR P SLH B RLE , AREIEH P E
kel s . SR ed ey, mAZ A
TR

BURE

AR T BT A BN INME:  add() J7¥5A update() J7
o

>>> a_set = {1, 2}

>>> a_set.add(4) @

>>> a_set

{1, 2, 4}

>>> len(a_set) @

>>> a_set.add(1) ®

>>> a_set



{1,

2, 4}

>>> len(a_set) @

- add() SRR A AT LA BRI 24, IR i ME
LIRS et
ZEREGHHE = b T .

3. HREEE M RRT . mRRERIn—MEETEAH
H, BASKEEMFNG. BASGI DR )

#AE,
GG I R =0

>>> a_set = {1, 2, 3}

>>>
{1,

>>>

>>>

{1,

>>>

>>>
{1,

>>>

>>>

{1,

a_set

2, 3}

a_set.

g

update({2, 4, 6})

4, 6}

.update({3, 6, 9}, {1, 2, 3, 5, 8, 13})

4, 5, 6, 8, 9, 13}

.update([10, 20, 30])

4, 5, 6, 8, 9, 10, 13, 20, 30}

%k

®

Hi



L

w N

+

update() JIANIER —MNMEGASHL TR BN
mENIER A o AT A 7 B2 S8R & R R A
A H] add() J7is

M TR REE TR, P H R R 2 P 205 .

Sebs b, AT U ECR 2 B0 ] update () Jiike WI2R
AR T PIANMES,  update () KRR MES T IR A
NIBWIRNES ST (ZFEEED .

update () Jyikid w4552 — LE e AR R 0 AT N S 4L
WARAIE . WA AL ALK, update () K& EHIR B PIAT
FoCsEANImBIIRE S .o

MEEHRIER TR

A =TT DU R MR A TP R B NME . AT AP, discard()
H remove () A AT 22 57

>>> a_set = {1, 3, 6, 10, 15, 21, 28, 36, 45}
>>> a_set

{1, 3, 36, 6, 10, 45, 15, 21, 28}

>>> a_set.discard(10) @
>>> a_set

{1, 3, 36, 6, 45, 15, 21, 28}

>>> a_set.discard(10) @)
>>> a_set

{1, 3, 36, 6, 45, 15, 21, 28}

>>> a_set.remove(21) ®

>>> a_set

{1, 3, 36, 6, 45, 15, 28}



>>> a_set.remove(21) )

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

KeyError: 21

discard() X% —MREMEN S, TEMES HINERIZIE.

c WEREIR - ANMES AR NEH discard() JiiE, BEA
HATAEAT A . Ar=AsR; HE—&Tm4.

. remove() AW N RAEAENSH, WSS TR I
bR
DAFEX HL: WAAZEANEE ST, remove() T1ETIK—A

KeyError {54},

Mg rIR, EEWAA pop() Fiiks
>>> a_set = {1, 3, 6, 10, 15, 21, 28, 36, 45}

>>> a_set.pop() O

>>> a_set.pop()

>>> a_set.pop()
36
>>> a_set

{6, 10, 45, 15, 21, 28}

>>> a_set.clear() @

>>> a_set

set()



>>> a_set.pop() ®

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

KeyError: 'pop from an empty set'

pop() JIVENEG HIMERIAME, JFRIEZAE. i, HTF
BRI, IR e ERM S, BTG
BRI —ME . EHEA BRI
. clear() JVAMERSEG T FraWfE, BN DEEG. B
fr¥ a_set = set(), ZiFAOIE M EES, IHHZER
q_set?@f%ﬁ@ziﬁﬁﬂﬁﬁio
KA B g BB R 25 5 1K KeyError 1] 51

IR EBRE
Python ) k4 3 FF JLAN ILIKE 5.

>>> a_set = {2, 4, 5, 9, 12, 21, 30, 51, 76, 127, 195}

>>> 30 in a_set

@

True

>>> 31 in a_set

False

>>> b_set = {1, 2, 3, 5, 6, 8, 9, 12, 15, 17, 18, 21}

>>> a_set.union(b_set)

@



{1, 2, 195, 4, 5, 6, 8, 12, 76, 15, 17, 18, 3, 21, 30,
51, 9, 127}

>>> a_set.intersection(b_set)

{9, 2, 12, 5, 21}

>>> a_set.difference(b_set)

@

{195, 4, 76, 51, 30, 127}

>>> a_set.symmetric_difference(b_set)

®

{1, 3, 4, 6, 8, 76, 15, 17, 18, 195, 127, 30, 51}

c BURRE R LS IR, AT indaFJAT . HTAEIR
AR ) —HE

. union() JTEIREI NS, HAEE A AT HI
v

1nter‘sect10n() JiER A=A, b s A e
G I A TR,

: difference() TR & T, BEEPTHAE a_set ]
{HRTE b_set THITGE

) symmetrlc d1fference()7§ﬁ§l_[] S S, HphRespr

X =PRI R IR A o

# continued from the previous example

>>> b_set.symmetric_difference(a_set)

®



{3, 1, 195, 4, 6, 8, 76, 15, 17, 18, 51, 30, 127}

>>> b_set.symmetric_difference(a_set) ==
a_set.symmetric_difference(b_set) @

True

>>> b_set.union(a_set) == a_set.union(b_set)

®

True

>>> b_set.intersection(a_set) ==

a_set.intersection(b_set) @

True

>>> b_set.difference(a_set) == a_set.difference(b_set)
®

False

. a_set 5b set \IXIFRZE Sy BAK N b_set 5 a_set HINFR
ZEANE, AL AR E . AR AN BT RIRE

B CG—itie) ISR .

C MR IE R RSN . ANEYE Python Shell XX $e42 5
P E &S T eI SRR, I EHSER

XTI EEA ) Union [ 4R ] A& X FRIF .

TR A Intersection [AC4E ] EAF /2 XHFRIN

. KPIANES I Difference [SKZE ] #BAEAERMFRET. XEAE
XY ERMAT NI S AR

WA RA,

fJas A USRI RE 2 1) 21 1 i) L



>>> a_set = {1, 2, 3}

>>> b_set {1, 2, 3, 4}

>>> a_set.issubset(b_set) O

True

>>> b_set.issuperset(a_set) @

True

>>> a_set.add(5) ®

>>> a_set.issubset(b_set)
False

>>> b_set.issuperset(a_set)
False

a_set st b _set ] 7% — TS a_set WK b_set 1%

=]
Ulo

. [FIRER IR @ s K, b_set A& a_set 1 EHZE, A a_set
I B D3 b_set IR B
—H i) a_set ININ—DARAE b_set THILAIME, IR
IZ 0] False o

AR LR XA EFHIRE
ATEE 3 BORRRG 11K K b R SCHR B AR

>>> def is_it true(anything):
if anything:
print("yes, it's true")

else:



print("no, it's false")

>>> is_it true(set()) ®

no, it's false

>>> is_it true({'a'}) @)

yes, it's true

>>> is it true({False}) ®

yes, it's true

FEAT/RISAL BRSO Eerh, A0 BE.
ERUECENa M ol S SEPSEERIER
M 2D E A LuREE A EAE. iR RE
o
*
* %

TR

FHERAER PP G PSS ISR RIIN, A2
RS ME.  (ZJRnBENBESGZAE. O Python ({75t 0y
R IR UE AT T, A Sk

= Python 1) 7 8L 5 Perl 5 1 f#) hash [EL51124L
1E Perl 5 1, HUHIA7fil AL 5 52 DL—A> % F5 T
ko 7E Python 1, AFiEn[ AR M 44, 1M Python
PR R L R

pllfeasgad



QU AR R . HAERE S e MSREL, BN 9 e B R
AR, A7 7 75, T ROE ok e .

>>> a_dict = {'server': 'db.diveintopython3.org’,

'database': 'mysql'} @

>>> a_dict
{'server': 'db.diveintopython3.org', 'database': 'mysql'}

>>> a_dict['server']

@

'db.diveintopython3.org’

>>> a_dict[ 'database’']

®

"mysql’

>>> a_dict['db.diveintopython3.org']

@

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

KeyError: 'db.diveintopython3.org'

. ESE, WA E S a_dict WEAIE TS

e, AT ISR — AL BE T, AN IR S AR R
BN

‘server' AN, ML a dict['server'] 5|HBIICEAE A
'db.diveintopython3.org' .

'‘database’ M, it a dict['database’] 5| IOCEE K
'mysql’ o



4. ATLUEBEAREUE, HARE AR .
a_dict['server'] & 'db.diveintopython3.org', I
a_dict['db.diveintopython3.org'] <=5| KB4, KA
'db.diveintopython3.org"' JEA .

CEEZ

FILEATUE SR R/INR e R AR I [ 7 S s o e S
Xt BE A I SR ORI . AREE R T A B

>>> a_dict

{'server': 'db.diveintopython3.org', 'database': 'mysql'}

>>> a_dict['database'] = 'blog' @

>>> a_dict

{'server': 'db.diveintopython3.org', ‘'database': 'blog'}

>>> a_dict['user'] = 'mark’ @
>>> a_dict ®
{'server': 'db.diveintopython3.org', ‘'user': ‘'mark’,

'database’: 'blog'}

>>> a_dict['user'] = 'dora’ @
>>> a_dict
{'server': 'db.diveintopython3.org', 'user': ‘'dora’,

'database’: 'blog'}

>>> a_dict['User'] = 'mark’ ®

>>> a_dict



{'User': 'mark', 'server': 'db.diveintopython3.org’,

'user': 'dora', 'database': 'blog'}

. EFHPARVFEEE . I TR S E I
P
2 A B A T BB X o 1B S SO A {E A [A]
C I (DY tuser', {HON 'mark') HIRAEHE]. HHSK
by RS AN I RN T IR EATIA
F M H BRI 2N TS
X R A - S AT A 2 DT BRI
. ZEAES user BEMME L] "mark" 1?2 A ATAIE R %
H—ANKER U HIAE "usert . PR X 9 KNG
1, BB R Qg T — 408 BT, AN S 78 55 B 17
BRSO URR UL EATTT BEAZ —FEY, XS T Python 1fi 5 B A 142
SEAEANF T

A=K

TGP T . FIAOME T LRAT (S,
AR, ARG ATAINS, B RS, 1 Lt
o, AT R AR — 2, AR T R
PR, PRI RS 2, LU, ORI —
H . R ) bt ATV DG AR O K e

=2 Sy

Sfr b, S EVATE your first Python program WLt —ANKEEAE A 5F
A AR B i T

SUFFIXES = {1e@0: ['KB', 'MB', 'GB', 'TB', 'PB', 'EB',
IZBI’ IYBI],
1024: ['KiB', 'MiB', 'GiB', 'TiB', 'PiB',

"EiB', 'ZiB', 'YiB']}

ERATAEAS H 2 shell s fr— 1



>>> SUFFIXES = {10e@: ['KB', 'MB', 'GB', 'TB', 'PB',
'EB', 'ZB', 'YB'],

1024: ['KiB', 'MiB', 'GiB', 'TiB', 'PiB’
'EiB', 'ZiB', 'YiB']}

>>> len(SUFFIXES) O

>>> 1000 in SUFFIXES (@

True

>>> SUFFIXES[1000] ®

['kB', 'MB', 'GB', 'TB', 'PB', 'EB', 'ZB', 'YB']

>>> SUFFIXES[1024] @

['KiB', 'MiB', 'GiB', 'TiB', 'PiB', 'EiB', 'ZiB', 'YiB']
>>> SUFFIXES[1000][3] ®

ITBI

%UﬂﬁﬁV‘nlmO@ﬁ%LE? L R A

2. I HBYIRMES—F, A in 12 HARF DL 3SR 2 1)
BERET M,

1000 42 781 SUFFIXES [ — M HAE N —A> 8 L& AIEK

(I, J2 8 MR H) .

. [FFE, 1024 2L SUFFIXES (8, HA L E—A 8 TLES
o

. HT suFFIXEs[1eee] s&4lFK, W LUHIL B o JE MR TIK
SRR A PR TCF



At R BT SO A7
EFICH B BT IEFIO I
ATLAZE S SRR A0S RSO A T

>>> def is_it true(anything):
if anything:
print("yes, it's true")
else:

print("no, it's false")

>>> is_it_true({}) ®
no, it's false
>>> is_it true({'a': 1}) @)

yes, it's true

FEAT/RISA B R SCEErh, 2 O .
BT E‘J?—lﬁ@%ﬁﬁo

* %

NONE

None #& Python [ — MNP . Bt Z{H. None 5
False AN[A]. None AN4E 0 o None NETFATH o B None 5[

4E None M 4R PUEAT LUK B2 IR [P False o



None JEME—HIF{H. B8 HCEIR LA (NoneType) « 1]
¥ None WA{H LA AT AL 5, HAREAIE I E NoneType X 5. Pt
A E A None ZZ 18 JE AHEE 1 6

>>> type(None)

<class 'NoneType'>

>>> None == False

False

>>> None ==
False

>>> None == "'
False

>>> None == None

True

>>> X = None

>>> X == None
True

>>> y = None
>>> X ==

True

AR R SCHA R ) None

A ARSI B T, None AUMBE, 1T not None A EL
1H.
>>> def is_it true(anything):

if anything:

print("yes, it's true")



else:

print("no, it's false")

>>> is_it_true(None)
no, it's false
>>> is_it_true(not None)

yes, it's true

* %

YNV E

fiRis 5

R

JP AR

LHRM

I SRF S A

fractions [/3%] FHth
math [¥2#] gk

PEP 237: 4t — K AEE 5L
PEP 238: &2 Ri1a H AT

el =


http://docs.python.org/3.1/library/stdtypes.html#sequence-types-str-unicode-list-tuple-buffer-xrange
http://docs.python.org/3.1/library/stdtypes.html#set-types-set-frozenset
http://docs.python.org/3.1/library/stdtypes.html#mapping-types-dict
http://docs.python.org/3.1/library/fractions.html
http://docs.python.org/3.1/library/math.html
http://www.python.org/dev/peps/pep-0237/
http://www.python.org/dev/peps/pep-0238/
http://www.woodpecker.org.cn/obp/diveintopython3/your-first-python-program.html
http://www.woodpecker.org.cn/obp/diveintopython3/about.html

© 2001—9 Mark Pilgrim
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% Our imagination is stretched to the utmost, not, as in fiction, to

imagine things which are not really there, but just to comprehend

those things which are. **

— Richard Feynman
I

KT GRS BOR RN SR S AT, 7t
T RS B T IX = . (U, RESAT DT
B AR D0 S A SCAE AR G R ARE *

* %

SEEESCAERTH 3%

Python 3 i 7 — /MBI 0s, ARFE “#5:4F R i (operating
system). ” os FEEL AL HEH 2 10 B AU T IR (FIME ) A H
Sy SRR AR ARG R . Python U K INS% 1 LE T
17 FF A R AR — AN — AP, IXAER i n] LR LR IE
FEF RERE LEAT M TSN LIS AT I R I R 2D B3 S e
PARAS


http://www.woodpecker.org.cn/obp/diveintopython3/installing-python.html#idle
http://www.woodpecker.org.cn/obp/diveintopython3/installing-python.html#idle
http://www.woodpecker.org.cn/obp/diveintopython3/installing-python.html#idle

A TAEE X

RHIRITT454% 2 Python (I i, R4 A€ K 58 IR B[R] £ Python
Shell ko FEHEARYF, /R0K— B A WAL 1 i)+

fEexamples H kP AR— ik
W R B I 3 — N pR 2L
At R S &5

S SEAT A T AR H

WRARAGE 1 TAEH %, PR RS as—1
ImportError. AfIA? KN Python K57E & A\ 22 4 45 R Ar FRoK
filiEe, (HE M Texamples Hop WA WS EM R AT, Ak
K Ko ARAT DAL TR P AN T VE 2 SRR I A ) i

¥ examples HgINAZ| AR EKIET
P 2907 TAE H k) 21 examples H 3%

Python 7EAT AT o i ERAE g st B e A 17250 TAE H XA &P
TCRAVRAEALE Python Shell 41, I8 &R AT 2ATI8 4778 H CIF)
Python JlIAY, & 7E Web JIlR55 4% 1247 Python CGI AR,
T CAE H s B AT A

os FAPEAL T P> s BOAL B 2 i AR H ¢

>>> import os @

>>> print(os.getcwd()) @

C:\Python31l

>>> os.chdir('/Users/pilgrim/diveintopython3/examples’)

®



>>> print(os.getcwd()) @

C:\Users\pilgrim\diveintopython3\examples

os /& Python [y f); UR W] LALEATARTIN (], ATA[ 37 2 NE

. ] os.getewd() BRIERAT HHT TAE Hako ARzt — &
JEALIY) Python Shell I, 477 TAF H sk BRIAKE 72 Python Shell [

A HAT ST E H 3% . 1F Windows |, XN H B TR

Python 2RI HL; ERIN B 42 c: \Python31. WK Ay 4

171847 Python Shell, 4§ TAF H 3k 22 PRIE4T python3 IN T 7E K]
Hxo
i os.chdir () BREA T TAE H 3%
. 1817 os.chdir()BRELFS, BIfELE Windows I, et mEf#
Linux XU IS AR (QERML, WA BT . X5t/ Python 22 R
BAERG E R — T,

AEBEICAF 44 A0 H 3R 4

FESRFRAT TR T H =k, FfF45H os.path itk . os.path Ffy,
T EAE AR H & 44 T R EL

>>> import os
>>>

print(os.path.join("'/Users/pilgrim/diveintopython3/examp
les/', 'humansize.py')) @
/Users/pilgrim/diveintopython3/examples/humansize.py

>>>

print(os.path.join("'/Users/pilgrim/diveintopython3/examp

les', 'humansize.py')) @

/Users/pilgrim/diveintopython3/examples\humansize.py



>>> print(os.path.expanduser('~")) ®

c:\Users\pilgrim

>>> print(os.path.join(os.path.expanduser('~"),

'diveintopython3', 'examples', 'humansize.py')) ®

c:\Users\pilgrim\diveintopython3\examples\humansize.py

. os.path.join() BEUN—PELZ A4S BEh G — A A
Ho LEIXAMIFH, e AR R R P AT

MR TFREEE A , AR PR, join BRELES I
BB I — N BNRAL . BT 3RAE Windows _E 51X AN,
AR A R A Z IERAT . 21 RARLE Linux 203
Mac OS X _EEHIX M+, RS F WAERML. Jeie RAd FH
PR IRAL, Python #H] LS ) 2 S04

. os.path.expanduser() HRFGL T ~FF 5 CGRoxMETH -
Home H3x) MY A SEHEMIERAT . EAETH Home H 3k
ME& T ERE RS0 E(BLFE Linux, Mac OS X F1 Windows), XN
e TAE. RMIEEAEALIRHTS R, {HiE os.path.join()
FAN X —

L EEAEIXEEEOR, R0 MR TT RS O S Home H s R
SCAFFTH K8 1E . os.path.join() Al LIFEESZARME & ()2
o MFAIIX— SRR ETE, BT DE S i
LRI T HAER, addSlashIfNecessary() /e AGAL K&
BN — . AZAE Python T HIXAN BRI /NS, TR
PN IEIRFE ST AN T

os.path A& HI T RI5E 8 A4, H A MSCIEA 1 R 2

>>> pathname =

'/Users/pilgrim/diveintopython3/examples/humansize.py’

>>> os.path.split(pathname) @



('/Users/pilgrim/diveintopython3/examples’,

"humansize.py')

>>> (dirname, filename) = os.path.split(pathname) @

>>> dirname ®

'/Users/pilgrim/diveintopython3/examples’

>>> filename @

"humansize.py'

>>> (shortname, extension) = os.path.splitext(filename)

®

>>> shortname
"humansize'

>>> extension

l.pyl

split PREL Y E|— N 5E B AR IR [A] H S A A4
2. ICAFFRULILAE PR ER [F] 22 AMELIN Nz AT 22 8 B e 2
os.path.split() BREOEZIXFEMTT . W splitpRZH R [FIE IR

B4 el BRI TIRETTA RN NIt

TEO

. AR dirname, 315 T os.path.split() REUR[E]IGA
P AT, SKEPTE H %

. BN E filename, 343 T os.path.split() EREUR[HIT
AP s —Aoos, 4.

. os.path tH{l7& os.path.splitext() A%, E0E—A 3
HIFIR MRS AN e 44 ] DU ] R R B AR AT A

M AEL 2 AN TR ) A 6



5 H XA A

glob FEHLZE Python ARl 7 b i) o — AN TR, e n] DAl 2 R 1
JIESAF— A Hk WA, JF e AGE AT N AR
Fio glob BEHLATTH] shell XUKS (38 FLAF o

>>> os.chdir('/Users/pilgrim/diveintopython3/")

>>> import glob

>>> glob.glob('examples/*.xml') @D

[ "examples\\feed-broken.xml",
"examples\\feed-ns@.xml",

"examples\\feed.xml"]

>>> os.chdir('examples/') @

>>> glob.glob('*test*.py') ®

['alphameticstest.py’,
"pluraltestl.py’,
"pluraltest2.py’,
"pluraltest3.py’,
"pluraltest4.py’,
"pluraltest5.py"’,
"pluraltest6.py’,
'romantestl.py’,

'romantestl10.py’,

'romantest2.py’,

'romantest3.py’,



1.

'romantest4.py’,
'romantest5.py"’,
'romantest6.py’,
'romantest7.py’,
'romantest8.py’,

"romantest9.py"']

glob BIEE A7 — AN FCAT 3R [P A3 VEBC I SR H S5 01 %
oo AEIXAMFrh, WEATE N H A M E Y oxml”, EULRC
examples 1 Hx FHIFTA . xml XA

RAEFRAT RS 0 A H & V)4 21| examples Hko os.chdir()
A] DA SZ AN AL

7t glob PR AT LIS Z2 AN BL AT o XM 78 2980 TAE
Hax R Ira 3 B4 0 py IF BAE SO A5 500 test 1)
A

RIS ILfE B

B NI R GUARXS A7 T oofs B QI R, &)a e
SURA], SO R/NERSE . Python HUBUR AL T— N1 API 1
) IXEETOfE e ARANTEFTIT SO SNBSSl A2 % T .
>>> import os

>>> print(os.getcwd()) @

c:\Users\pilgrim\diveintopython3\examples

>>> metadata = os.stat('feed.xml') @

>>> metadata.st_mtime @

1247520344 .9537716



>>> import time @

>>> time.localtime(metadata.st mtime) ®

time.struct_time(tm _year=2009, tm _mon=7, tm_mday=13,
tm_hour=17,

tm_min=25, tm_sec=44, tm _wday=0, tm_yday=194, tm_isdst=1)

HT TAE H 3k At examples UK.
2.  feed.xml +& examples AR AFH— 3. A os.stat()
PRIESCR [B]— NS 2 B C oo s B %

. st_mtime 2T IECUN TR, BRI AARIRAEH. &R E
vk, EENATT, W 1970 F 1 H 1 S —FeE, RIELE

IFDEL)

. time BEHRE Python FRyEEM—#B4r . B H TAEAS R
(A& A a4t , B IS TR)AS AR B A5 £ DL A A BRI X1 PR 2

. time.localtime() ERZECK: AT RIIAE R HOX S KR
I TE] (0s . stat () BRER [FHE ) st_mtime J& 1) ¥ Bl 5 A HI 1)

BEES Hy Hy DS 208h. Bhmgitgfk. XA ia

16 B[] 72 2009 4F 7 H 13 H MF 5:25.

# continued from the previous example

>>> metadata.st_size @

3070

>>> import humansize

>>> humansize.approximate size(metadata.st _size) @
'3.0 KiB'

os.stat() BREHIE L st_size JETEIRMISC RN SCH:
feed.xml [ K/NE 3070 F 15,



2. PRATLUKEst_size J@&VEVE NS HitL 45 approximate_size() bR
o

RIE LT B4R

FEHI—177", glob.glob() PREIR [Al— X BEAE ISR . 23—
AT I A2 2R examples\feed. xm1*, T &6 — /M)~ 1 % A%
'romantestl.py' B, HUERORFFAE M0 LAEH &, fRpin]
DA FH K S AH R AR R AT IT S0 B 3 A3 S e (s B H 2
R A B A S AR H SR T A6 B0 2 00 5 R AT A 40 B3 A%
BF, ARk s 2 2llos . path.realpath () PREL T .

>>> import os

>>> print(os.getcwd())
c:\Users\pilgrim\diveintopython3\examples

>>> print(os.path.realpath('feed.xml"))

c:\Users\pilgrim\diveintopython3\examples\feed.xml

*
* %

B RARNT

PRAT CLAE SR S A h AL AR AT ¥ Python ik 5.

SRR T — R B A7, e s R h A A
TUER N A BRI VARG BRI 21 55— 41K

>>> a_list = [1, 9, 8, 4]
>>> [elem * 2 for elem in a_list] @
[2, 18, 16, 8]

>>> a_list @


http://www.woodpecker.org.cn/obp/diveintopython3/comprehensions.html#osstat
http://www.woodpecker.org.cn/obp/diveintopython3/comprehensions.html#osstat

[1.’ 9) 8.’ 4]

>>> a_list = [elem * 2 for elem in a_list] ®

>>> a_list

[2, 18, 16, 8]

A THMX R, WA . a list AUREUE S
#o Python fEREZRIZENViN a_List ML, JFINE KGR IR
{H4 05 elem. #X)5 Python X JCZ N H KL elem * 2 FF H¥

g R AR R s &
FIR MR O3 — B I H R A AR SR 21
3. AL AR R AT ) 4 R E 25 g SR AR 5 . Python
SHEWNAE PRGN B2, LEFI R AT 58 1 1 45 R 45 )
KA

PRAT AAE SR AT H A AR AT ) Python SRIAS, 045 os AR
TR SO AT H SR R 2

>>> import os, glob

>>> glob.glob('*.xm1') @

[ 'feed-broken.xml', 'feed-ns@.xml', 'feed.xml']

>>> [os.path.realpath(f) for f in glob.glob('*.xml')] @

['c:\\Users\\pilgrim\\diveintopython3\\examples\\feed-
broken.xml',
"c:\\Users\\pilgrim\\diveintopython3\\examples\\feed-
ns@.xml"',

"c:\\Users\\pilgrim\\diveintopython3\\examples\\feed.xml

']



1.

XHLR [T H Sk N AT . xml S
GILARNT S . xml SCAE AR IR H A il Az AR R 1 36

FIZR AT T LSRR, AR L S ) 3R ) 4 R A1

>>> import os, glob

>>> [f for f in glob.glob('*.py') if os.stat(f).st _size

> 6000] @

[ "pluraltest6.py’,
'romantestl@.py’,
'romantest6.py’,
'romantest7.py’,
'romantest8.py’,

"romantest9.py"']

PRA] ATEZN R MR IR JG N if TRk JESIR . X T3k
HBEANI0ER if OB R R E U g . W RIS
FITHEE RN True, AKX LR PR SR T+ . XA
HURMRENTAE 20T H SRR . py SO, 10 i ZRIK G LA
AR KT 6000 TN FIRIATLIE. 17 6 DTG
RISCt, B BLXAS SR MR 06 5 A U4 1 81K

B H AT A b B o SRR AR U T LR R R
o LI AEEL A R AR R R IR [P Jsh o
o ARIMBRMHT IFABRBILTE A RIS FEE o

>>> import os, glob

>>> [(os.stat(f).st_size, os.path.realpath(f)) for f in

glob.glob('*.xm1')] @



[ (3074,
"c:\\Users\\pilgrim\\diveintopython3\\examples\\feed-
broken.xml"),

(3386,
"c:\\Users\\pilgrim\\diveintopython3\\examples\\feed-
ns@.xml"),

(3070,
"c:\\Users\\pilgrim\\diveintopython3\\examples\\feed.xml
1]

>>> import humansize

>>> [(humansize.approximate size(os.stat(f).st_size), f)

for f in glob.glob('*.xm1')] @

[("3.0 KiB', 'feed-broken.xml"'),
('3.3 KiB', 'feed-ns@.xml'),

('3.0 KiB', 'feed.xml')]

C XN PSRN R Y TR H S N xml X, TR
— AR — AN SO RN GRS ] os . stat () 345 ) i 4E
Y42 GE I os.path.realpath () G4l .
XN RFENTAERT— AR _EFRE— A xm 1 S 1 /N Y
Happroximate_size () PR, %

* %

T YA

FHAFHIRGVLARHTIAL,  HAAL AR I A5

>>> import os, glob



>>> metadata = [(f, os.stat(f)) for f in

glob.glob('*test*.py')] @©

>>> metadata[@] @

("alphameticstest.py', nt.stat result(st_mode=33206,
st _ino=0, st dev=0,

st_nlink=0, st _uid=0, st _gid=0, st_size=2509,
st_atime=1247520344,

st_mtime=1247520344, st _ctime=1247520344))

>>> metadata_dict = {f:os.stat(f) for f in

glob.glob( ' *test*.py')} ®

>>> type(metadata_dict) ®

<class 'dict'>

>>> list(metadata_dict.keys()) ®

['romantest8.py', 'pluraltestl.py', 'pluraltest2.py’,
"pluraltest5.py"’,

"pluraltest6.py', 'romantest7.py', 'romantestl®.py’,
'romantest4.py’,

'romantest9.py', 'pluraltest3.py', 'romantestl.py’,
'romantest2.py’,

'romantest3.py’', 'romantest5.py', 'romantest6.py’,

"alphameticstest.py’,



"pluraltest4.py’]

>>> metadata_dict['alphameticstest.py'].st size ®

2509

C AR HUENT, RS R . e BT AR S test
). py 3L, ARG R I A 5 SO A A S oo S GE R
os.stat () BREIS )4 .
AP Y| E IR S S ATV 5 oy wed <
C XA BR T PIALLAE, STV R R AT IR
KL B, BT TimA LTS, 2, xR
JTLREUTHE 50 RN ERIA, AR AT —
o B 5 A RIE A FEXAN 7 F e £ F AL, B S S
Tk A AEXAMI 712 os.stat(£))EfH-
AR T IR [P 45 R
C RSP IL B AR R, /T glob.glob (' *test*.py ') Y IR
[l A4
. BN N AME A os.stat () BREATIRPIME . XEMRETR
ITmr DAAE 7 il i SO 44 A R 2 e 1 S B B . JefE BT
NI SR RN st_sizeo XA A alphameticstest.py
[FI R/ 2509 F715 s

RIS —FF, ARAT LA S b b 8 if Frpkid gk A
FPol, TR A n s A R IR A R

>>> import os, glob, humansize

>>> metadata_dict = {f:os.stat(f) for f in
glob.glob('*')} @
>>> humansize dict =

{os.path.splitext(f)[0@]:humansize.approximate_size(meta.

st_size) \



for f, meta in metadata_dict.items() if

meta.st_size > 6000} @

>>> list(humansize dict.keys()) ®

[ 'romantest9', 'romantest8', 'romantest7', 'romantest6’,

"romantestl10', 'pluraltest6’]

>>> humansize dict['romantest9'] @

'6.5 KiB'

XA HLAFENT RS 80 H s N P 1SR 51 3R
(glob.glob('*")), 1T os.stat(f)IfFHE—" LM ITlE R,
IR G R —ANE SO 4, AR S oo R B
C XA MR T — N R yE R SO NT ee00 1T I ST

fF(1f meta.st_size > 6000), Ji-H ik yEH )21 Efy i - i,
TIPS SO A AT R A4 RS oy
(os.path.splitext(f)[0]), FILHIMERZREN AT NS AT
UL /M(humansize. approximate_size(meta.st_size)),

. IEWARIERT MR TR W, A6 ANXFERISCH, P

FHHE 6 NIt ER
. BTN {E S approximate_size () pREUR [B] AT

B

FLAth [F] 7 ST SR N TS

X B Sl e I S AR AT B /N S : AT
BEAIME .

>>> a_dict = {'a': 1, 'b': 2, 'c': 3}
>>> {value:key for key, value in a_dict.items()}

{1: 'a', 2: 'b', 3: 'c'}



.

N

AR

FIFE RS AT B QARG RIS . BRI ST (1 R A
L, M (R AN R AR A5 AT T A A B X

>>> a_set = set(range(10))
>>> a_set

{6, 1, 2, 3, 4, 5, 6, 7, 8, 9}

>>> {x ** 2 for x in a_set} @

{0, 1, 4, 81, 64, 9, 16, 49, 25, 36}

>>> {x for x in a_set if x % 2 == 0} @

{0, 8, 2, 4, 6}

>>> {2**x for x in range(10)} ®

{32, 1, 2, 4, 8, 64, 128, 256, 16, 512}

EAMRITI LIRS NRGIEN S ARG AL
T 0-9 XA G T
RIS ARAT AN - HL AT, RS el LS if 70
RAERF IR TIN G5 R G AT i g
%ﬁ%ﬁ%%k#ﬁ*%%%%&ﬂﬂ%ﬁﬁ?%o
* %

B ik

os module

os — Portable access to operating system specific features
os.path module

os.path — Platform-independent manipulation of file names


http://docs.python.org/3.1/library/os.path.html
http://www.doughellmann.com/PyMOTW/ospath/
http://docs.python.org/3.1/library/glob.html
http://www.doughellmann.com/PyMOTW/glob/

glob module

glob — Filename pattern matching

time module

time — Functions for manipulating clock time
List comprehensions

Nested list comprehensions

Looping techniques

e =

© 2001—9 Mark Pilgrim


http://docs.python.org/3.1/library/time.html
http://www.doughellmann.com/PyMOTW/time/
http://docs.python.org/3.1/tutorial/datastructures.html#list-comprehensions
http://docs.python.org/3.1/tutorial/datastructures.html#nested-list-comprehensions
http://docs.python.org/3.1/tutorial/datastructures.html#looping-techniques
http://www.woodpecker.org.cn/obp/diveintopython3/native-datatypes.html
http://www.woodpecker.org.cn/obp/diveintopython3/about.html
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YR E : Home » Dive Into Python 3>
MEFFEEL, . 00000

/¥

TR

®6'm telling you this ‘cause you’re one of my friends.

My alphabet starts where your alphabet ends! **

— Dr. Seuss, On Beyond Zebra!

FEHIRZ AU R E R R — 250

PR A&7 5I11E Bougainville N A Ei/ MAFBER? AT
Rotokas ‘P RELEHBE T 12 B AE G, |,K O,P,R S T,U,
MVe S—J7H, BPGE, HIBMEREXLEES, SrInA R
T BT 25RME, JiB AT 26 N AR — AR E I
NGV RE BN, 52 AN — ANIADE bR S AT, L

Wl @#$%E

AR SR, AT FR R TE b A B A EE HAh
[Fic s (ERE TN AE B A B S P25 fbrid s e 1UA
P (bit) F1 715 (byte) s SEPR_L, MRS ERRE e SCAH I L
St 77 g i character encoding) i1 77 S\ ORAF T o FHLIE b 150558
ST TSR A, AR RN N AR N
BENALREI N BT N K . U2 IR 755 ms, f—uk
JENFFE RS, s, hacEcE e, Wik e,
Ty AL ] DU T 2 R S g0 .



FESE PR A b M b B W SR 228, VP2 74548 LA
b ORISR, (ERAE SRR M AP B A b, ANTRI A 2 i
Ji A e AT AR 7 PR ARA i b o PTEL, Rl AT
AT PR . S NSRRI — X
fE, WL, BEE BRI A — JF S PRI EATT & SO N, it e
SETEABAIE T TR gty 72X, AR A RER IX L7 T P A i
AR P A o T ARABAT T ) 2 i R X A BB AR A BT i ik
B, AT H CORBARIX B, X ] — RS AT
AIREVRAE A TR R AR 7 5, SRR L 25 4 HL b i &5
Ho PRBT T IRRIST 545 3 I AR AR A 1

PR R WL I 0T, AE0S ()i B 3t 7 g PR A 1R i)
S FAPEACT o LR DU H RS DI R AT IER 1Y
FRWISLA T P gt 2, A HRE H CORATIN,  ZRatie
S8R AR A P AT R A AR RSO geil, R
AR AHARRE S HE N, aiR TR S e A
AIBE

WA AT gt 2 g 5 B Rpph 3 B 0000 5 AR L 1 guhd
%o T REPNE S AAFR, 1 A CUFT P A A HRIR &
51, P CARERN A G i S A e S S A T, R IX AT
P 08, BEPh e A #AE F 2 7 (0—255) R AR X PPE 5 10+
FFo Lbln, RV ASCI guht, ek geih Hh 1 A 5788 4 A5
M o—127 FIELF KA. (65 R KEMINA”, 97 Kn/NEH
“a”, &co ) JEIBMTRERARTI R, Frelege AR 128 M
Fas k. WRARELS 2 BEHITHEONE, e SR TN
A E A

VORI —20ih 5, beanykals, PHPEA T EMpETESE, etk
ZW R B, ARG, XEE S A SRS
(diacritical marks)4l &K 1) BE, BRIGPEAE R A, IXLE
& i I s 77 202 CP-1252, M IYfi windows-1252", (K24
BRI A E R ) 2. CP-1252 FT ASCII E
0—127 IXANEH W IR & —AF 1, {HJ& CP-1252 4 fi(n-with-a-
tilde-over-it, 241), U(u-with-two-dots-over-it, 252)IX KR4~
JEE| T 128-255 IX/NE . AR, AR E— T gD
Jias TR ERREU Y N 255, AR AT DL — A7 k3K
INo



R, B, HEMERESEE S, AR ATtk 2im A
AT EZ AWM A8 B A IS 7 I EC 7 (o-

255 ORI o AEZ L ERAN R A Py b ) a0, 2
TG 7 A TR AT R R L, BIARAT A 1 7 AR TR
(¥, AEJERIE M A BAIANR e AR 3 g e T 2
BT E )28, O 2 1 AT R 2R

FEBAT PR IIIAR, SO T B 2R, R4 S TETHIK,

RZHNEOL I BB gt 77 A2 rIAT I SIS A K2 1)
NSO o YEARK A ] ASCIN bt FLAB N A A ] - Ab B s
R A RS e T AR B SRR ARSORR) |, X
SR TS5 B il sk, &co AT
55 Js A8 A1 R 0 7 AL B AR UK L 30RY - P PA i sl /b 3h fig
LALURIR

WAL, FATHE— & email A web IXAF 1) 2ER I 25117 H B
R i SR AR BRI N, BT — & Wi _E %
BEE Ik, Wl S T R, B A — G N b
Eono VAN BE MY, (HRIXLEH A ] G R IR 1 HAth
P25, Ohno! lBATPE. o UFIE, AR RGEDAINHE BT R AT
Fp— B ainsOAR ERE S AE B ], dmhE T R
BLAT 2 200 W B N R AT B2 P A AT A 3 6 o IR it
N EMEIRELATER, AL RER, B R,

DUAEBATIZ FE 2530 2 BOUAAE ARy, EEWBCE P
AR RO R 12 o IXATHR T SO RRBCSUAA i HA DR 7
Fromisfs &, AR EIERb SR e, IXARMAES? 3
AR IR email B, XA T EAEBATIN AT 2
)R . ARAT RN

IAEBRATTR AT b —Rpal ek, B 205 5 308, [Rl— S0k
R B LMAFRNIE SRR AE— . G BIXFE R
PR 8 5 A e AT AEAS[R] B2 X (modes)” 2 [a] U4 . B!

IAE SRR koi8-r B2, PrLA 241 AAFR 45 BERE! BIAER] T Mac
Greek #30, FTLL 241 A3 wo ) MR, VRUILSANBE &R X4

Y



PUE, PREEOENE, DN LLRTEIT TR R OG5 45 A IO S0 ULV JE 4
%,ﬁﬁﬁ&ﬁ%%W%iﬁ%

* %

UNICODE
Unicode A /7.

Unicode 4t R4 M FRIA /L8 5 N AF A/ et B 4
T ARRIEANFERE £, BEERE T
(ideograph). FEANEAARZRME— 1) 2 /D AEHERNE 5 P AT AT
T OFAEAMETFHHET, HEafica@Esd 1
65535, HTLL 2 A RECTRAE . ) B LR EF LA
R A A R Rk g, BRARAEAE N R TR 2
(etymological) Bl FHAEANIXFEAL . AN G X PPF O TG, RN
PR N — N BT N — PR/ BIAN AR = U
AN EAL SR T . ureedl BEICE A, MEXRE S
H'A KN FRF

HIKTH X IEANBAR, B AR R K. —Fhgnhs s U]
T L, SCRY TR ZFES . AT RS D Ty
2 AT B U e o EURARPR, AN 1 1n) Rk 31 B AT ]

AT 4 N2 JOB T AN ZRP XL RIRSE T, HE5l
JEAHME IR RV AEIE S, TR T AR o N RIAT

LRIE T TR T4 . s b, TR EaiiiE 5 (Beln

30 XA RS, B IXEETE S R MORAN T 2

gt 2 AN RN SRR

H—Fh Unicode %l 77 X8 2 NF AR 4 AT E A
UTF-82, N4 32 4 =4 7. UTF-32 7R B K gmtid )7 X
EWGEEE— Unicode 745 (4 T ARG mE LU BT
RFZ TR PV, BE R — Ui v AFE
B0 AT A7 5 L 2R N AN TR/, ISR NS TR NEE
axNth NG HAh, e E S, R RS e A
H 4 AYE S IR0 R AP B 2 24



R Unicode PAFEH 2, (HIE PR B R ZEAAS A 2 it
HI 65535 NLASRE A F. I, Bt T 59 4h—FiUnicodedwtid 77
A, MAUTF-26(I8°4 16 £7 = 2 F19). UTF-16 K 0-65535 Ji[H
W PTG R 2 A7, WIS 75 B IA IR LE AR /DA FH 1)
"L (astral plane)” I IX 65535 YR ) Unicode 747, IS
B — i R A E RS . UTF-16 galii i B A2 e
e A% B LUUTF-32 M A, DU RS A7 AR 2 AN
KAt (Br2: 65535 YU LLAMED 1A ZUTF-32 HHF 4 A~
e JFH, WRBLAUBETEA AR B A EARAR T ZE I
75, A ATRATIMAR ] DAAE 55 BT[] R 21 A R AN 245, B
B A AL Mg 1EIX N ANE I HERT...

{H AT UTF-32 Al UTF-16 4wfid 5 a5 — L HABAS B 5 A o
o AFEFITHEHLR G2 AR BIFARAF 00 o IX R RS 5
£F U+4E2D {1 UTF-16 2t )7 =\ F T RERE ORAF A4 4E 2D B 2D
4E, IXHUHTI% RS H 2 KR i (big-endian)ids 2 /) JFE i
(little-endian).  CHfF UTF-32 Zmid X, WG 5 2] GE i) 7
WA ) HE SR BRI ENL, B4 — [H
— & HLI L AN [R)RE A R AR ] 190 245 55> (by te order). {H &
B VTFEAE R G AR IX AN SCRY I, VFLE )T 4
i, FRATTE T My VR FR R G R AT N R B R
[1)o ASRITE, FRBCTR TR JC I ANE X PS5 15 4E
2D FEIA ) B JEE J& U+4E2D iE & U+2D4E.

H T R AN, 2 F A5 Unicodedi s 7 R E LT — T
S5 b id (Byte Order Mark)”, e 72— MNMRFIR I HEST ED 245,
PR] A AL AE SCRY I T Sk R FR 7 AR BT A R 5 I o %)
TUTF-16, FW M EhRiC L U+FEFF. TR B — LT FF FE
FFSKHIUTF-16 Gt (19 SRS, VR BEAf 7T & 19515 003 A 0 ) 1)
(one way)l] T s WURELAFE FRIFSL,  JUIAT RUAA E 7 15 M S 1)
I

A, UTF-16 ibANE 5636, Fenl i AL VT2 ASCI A AT .
WRAF A AR RS, 2 — P SO i S 5 V2 1 ASC
FRF — P A ELEAE v 4T B SO AT T 1 70 3R (element) A E P
(attribute). BEMH 7L EUN ] N F 2N ven DT LR AR 1
{HRHRAAAE A ML AR AT AR I, X R AE 7R A
AE PRI TR R 2 N, BrLL, BRARIRYEd 5 i sh—


http://www.woodpecker.org.cn/obp/diveintopython3/en.wikipedia.org/wiki/Byte-order_mark

NG AR RE AL iF w0 XL AU TR N E AL AR N AT
FFo b, MR, S B EEAFAEIRZ 1) ASCI UK.

HHN - LE NG IX L ) L, AT TER R T B R ik

UTF-8
5T
43












%
EPEI’J




%/\

) g

Iy
N o

o FBAIANZR, W] LI +E:VERT K £ concatenate) F-4F H .

LA

R AL AT ER

FAT R AT LA 5 5 e W 5 oKk e

FA T kA —Fhumansize.py:



[download humansize.py]

SUFFIXES = {1e@0: ['KB', 'MB', 'GB', 'TB', 'PB', 'EB’',
'ZB", 'YB'], ®

1024: ['KiB', 'MiB', 'GiB', 'TiB', 'PiB',

'EiB', 'ZiB', 'YiB']}

def approximate_size(size,
a_kilobyte is 1024 bytes=True):

'""Convert a file size to human-readable form.

Keyword arguments:

size -- file size in bytes

a_kilobyte_is_1024 bytes -- if True (default), use
multiples of 1024

if False, use multiples

of 1000

Returns: string



if size < O:

raise ValueError('number must be non-negative')

@
multiple = 1024 if a_kilobyte is 1024 bytes else
1000
for suffix in SUFFIXES[multiple]:
size /= multiple
if size < multiple:
return '{0:.1f} {1}'.format(size, suffix)
®
raise ValueError('number too large')
1. 'KB', 'MB', 'GB'... XYL &L H

2. PRELIISCRY AT (docstring) o2& A0 5 o 21 1Y SCRY 2477 R
T 24T, LB TAHZRI 3 AN S5 kbRl A R
P SIE2 ST

3. X3 MG AR R 4L,

4o IXFEFHIAFRF R, AR ARG BRIE S 7
(i

5. PLMELBEATA?

Python 3 SCFFHEE A& (A (format) 77 £ o 0T LA B3 52 2% 1)
IR, BIEAR VR E A A & A7 75 (placeholder) s —AME
FRNFLFH

>>> username = 'mark’



>>> password = 'PapayaWhip'’

0

>>> "{@}'s password is {1}".format(username, password)

@

"mark's password is PapayaWhip"

A, PapayaWhipEiﬁ@q<5%%ﬁﬁﬁ%§ﬁ%o

2. XHAETRZHMN. B0, XRMAH T N8R E
WINEW . Frrd 42X 5, MNRWAEH TR Hik, A

RISTOR AR R B Jm, {eyMI{1y I A7 &

(replacement field), AATIEHALILLE format () JT1EIZEUE e

HE7B4

FERT— M) T b, BT BRSO, IR A 2
e BT B WSS format () AR B HIR IO G E
%5, B, (Y AW ANBHES (FEMWIF I usernane) |
{1 A SHOE W (password) , &c. W LIGHRZE 1

FATFEE A o] EET T 21N 220K 00/ format () . 1HA2 7

P F B LN A
>>> import humansize
>>> si_suffixes = humansize.SUFFIXES[1000] @

>>> si_suffixes

['kB', 'MB', 'GB', 'TB', 'PB', 'EB', 'ZB', 'YB']



>>> '1000{e[0]} = 1{0[1]}'.format(si_suffixes) @

'1000KB = 1MB'

L. AHZEI humansize FEHE XTI G N 5L 7T LUATIR
PIHIE X BT 251 [T BI(ST, K H7Z: 1% Sy steme
International) 19/ 56014 (Ll1000 X)) .

2. B WELLHGHERG HSEAZEEN. {0} (UL 1645
format() 7k G — 124, Rlsi_suffixes. JF&
si_suffixes &2 1FI&. JrLife[e]}#5/Csi_suffixes HI45—
ToLE, KI'KB' o [l {0[1]}I71CEZIILHI 103,

Kl: 'MB' o ATEGLISNIIAZE — (77 1000, F5, B4

G = WIS i R Ay 1000KB = IMB

{0} 54 format () 1975 1 TN Z40H e {1} BT 2 125 E

BT 715 0o 7 77 ] LA (FE/LD Python [
Ly I N R A0 F 2 g M. X R 77 B (compound

field names). L R FEEE HECHIHT -

TN 25 TFHG N 7R i Aor % (R L
PR

1 7 HAE R Z 2 T HI Ky 17 HfE



LD 25, TFHIGA 7R 1 A 5 R g 5
TEIHZERTSE IR Z 4, T HAG L 7R o 4R 1

LU s

29 T T HITFLILE IS TP & 18 T LI

iz

>>> import humansize
>>> import sys
>>> "IMB =

1000{0.modules[humansize].SUFFIXES[1000][0]}'.format(sys)

'IMB = 1000KB'
FIBTE 78 & 21 AT A -

sys PEDRAF T 2557 1 738779 Python SEH1AT 7 . /1T
ZEGAN TR, UL AT LU format () 79224
Irel B et e} 7710 sys #k.

sys.modules 1s a dictionary of all the modules
that have been imported in this Python instance.
The keys are the module names as strings; the
values are the module objects themselves. So the

replacement field {o0.modules} refers to the



dictionary of imported modules. sys.modules &%
12957 Python SERIH 7 (E25-FASRLDET FH . PRI 5
TE2 FHLRTEE : PELE A I 8 X Iz 91 - P Ed{e. modules }
I CIRAF 2 T CHE-FA PR 7

sys.modules[ 'humansize' ] BI{I 7 -FA fIhumansize L. Jir
LU EF e tdfe. . modules [humansize ] } 75/ Chumansize b, 1577
LU L Py 1 15 R I IAN A 7 SE B Py thon £G4 7, 54
sys.modules fIHEE- 71T HIZHT: 2 T 5ENT, FelTm Lt
PG G 7] (4 "humansize') o (HAZ 1G5 He
LTI 1R, BT 205 T I T 75 (L4
humansize) . 7, Ff]7//MHPEP 3101 “Fi7iif5 1k
JZs “REPT L BT o e BIRE 7 LB I, e
BEGIFECFAEN], BT H I A 2777 e >

sys.modules[ 'humansize"'].SUFFIXES #7F humansize FLLEHT
TFLEXH]—INF XSS, {0.modules[humansize].SUFFIXES}
Bl 1] i% 574 o

sys.modules[ 'humansize'].SUFFIXES[1000] & 7SI ([#fF
LT JT484#: ['kB', 'MB', 'GB', 'TB', 'PB', 'EB’,
'ZB', 'YB']. FrLAEFHL

{0.modules[humansize].SUFFIXES[1000]} 75 /i) iZ 77



sys.modules[ 'humansize'].SUFFIXES[10e0][0] Kl SI /747l
TP KB . B, FEN R
{0.modules[humansize].SUFFIXES[1000][0]} 1% /7 el i1~ F14F

KB 7/,

w1

[HAE, WL GENTEAG L] L —74 humansize.py

AT AT T O -

1f size < multiple:

return '{0:.1f} {1}'.format(size, suffix)

{1} SHNEEELT Format () i F NS HE M, Bl suffix.
E7E{0: Af T ARBIE? CHILEG T EHIAZ: {0}
1 CZEREPERE, : Af WA—E T i (HiFE SR
) Btk W77 (Format specifier), B

X T #EE NI ZE AL AT B AL o

=185 TCUL 17 19 TC P IR LT 25 Pl FRSE S 19 272K

I EF I A, B C i &9 printf () B4
—FFe BT LIS EHTF 2 7 (zero-



padding). #/#i(space-padding). X/757F %
(align strings), Z10 Hiitire/E, A
PBAGH FIEHL 16 A E I -

BT, F5(: ) B iEC o AT TG .17 9 e
PIE A ZIRET—NTDE R “F7 AL TE i 2 (7580
P27 A 10 BN T4 o AT, 1R 45 0E
size %7698.24, suffix %'GB', WAIE I ah) 777515 /2" 698. 2
GB', %5 698.24 gV A F— (I hEA& D, AhThigd' GB' kil

WEE AR 7 o

>>> '{@:.1f} {1}'.format(698.24, 'GB')

'698.2 GB'

TR CE IO SEAAN T, 32 0Py thon £ 77 LAY T 15
SRAE i o

*
* *

Al w5 #1755 1%

ki T, KT FH B Z H S5 75

>>> s = "'"'Finished files are the re- (@



. sult of years of scientif-
. 1c study combined with the

. experience of years.'''
>>> s.splitlines() @
[ 'Finished files are the re-',

'sult of years of scientif-',

"ic study combined with the'’,

'experience of years.']
>>> print(s.Llower()) O
finished files are the re-
sult of years of scientif-

1c study combined with the

experience of years.

>>> s.lower().count('f") @

FeNTr] Ll Python [958 4 #( shel L HIAZ 71
(multiline) F7f . —HINTL =1 TS tridZ 1771417
JF45, FXENTER ##, Python shell SFZopn 17 it
HIFIA o FELZLIGA =P E7RT] 5 LI ZF 1T BTN PR
ENTER PN TT 255 mr S (AE2507P1 7777, X TF77H I

280 s)



2.

splitlines() JiLLIZ T PP IERIA, BT 11 F7F
BRI INZE, TR NI 03 RO T 7T o i/ E R, BF
TITT R T 17 5 #E CA I 2

Lower () 2y i5 A HET F 17 B FEBL D G (GEIIE, upper()
TIERIT K G IR )

count () 772X ITTERE N T HATT il 20 219, A1)

P HIT 6 I F AL

MAT— P28 1 SR TIE H120 FIECHT#E- (X 22
Reyl=valuel&key2=value2, F{i ZFFH }E )7 74—

FEIEZCHT F HifReyl: valuel, key2: value2}.

>>> query =
'user=pilgrim&database=master&password=PapayalWhip "’

>>> a_list = query.split('&")

@

>>> a_list
[ 'user=pilgrim', 'database=master’,
'password=PapayalWhip’ ]

>>> a_list of lists = [v.split('=", 1) for v in a_list]

@

>>> a_list_of Llists



[['user', 'pilgrim'], ['database', 'master'],
[ 'password’, 'PapayaWhip’]]

>>> a_dict = dict(a_Llist_of Lists)

@

>>> a_dict
{'password’: 'PapayaWhip’, 'user': 'pilgrim’, 'database’:
‘master '}

split() Lidflti—1Z5, HITEEN 7657, IR
TBGITFG AT} BT B . AL T a7 R 7778
E 1] LA P 75

HABNTH T — 1T BT A HIEFT =557 2
S B, FERIE . FeNT ] LUTESH ) 2 1Ky 1P
BRI R 3155 i BTN 17 5 27 B 1~ 7 o
(HEE L, (T 5355 ki, WRAAT
'key=value=foo'.split('="), WAL ENIEIFE—1 —IC )
[ 'key', ‘'value', 'foo']. )

Rz, WL dict() B9 Python SSHIATNE 5221951

F(list-of -Lists) F Ml F AR,


http://docs.python.org/3.1/library/urllib.parse.html#urllib.parse.parse_qs

U 1 iy R URL 35 5

(query parameters) [RHIM, [HAEFSE
HIURL BEFTSENp [ e N R 172 IR 7
LA FRL i KK, N TRLF N

urllib.parse.parse_qs()B#, & A LIL

e N W Y

FHERG S

R —ANFIFHLU. Fel] ] LI I EE A A

o BRHRIERTRIEF R EII (s Uice) . FRFHAIRI)
#N95H(slicing Lists) FAE—HEAT, MEH -

S N e e e

>>> a_string = 'My alphabet starts where your alphabet

ends. '

>>> a_string[3:11] @

'alphabet’


http://www.woodpecker.org.cn/obp/diveintopython3/native-datatypes.html#slicinglists

>>> a_string[3:-3] @

'alphabet starts where your alphabet en’

>>> a_string[0:2] @
'My'
>>> a_string[:18] @

'‘My alphabet starts'

>>> a_string[18:] ®@

" where your alphabet ends.'

T 7T LU FE P15 T R F R F 48091
“slice”. HRIEMEITLE—1HH, WNEGHTIEHT
T KL BT, EFILET 535 B2 5
TFE 1

FLRGG IR 1 —1F Bl Tt ] EUET 719 2 5 1R 7

T FIRE 712 0 FFLGHT, Tl a_string[0:2] 24K
[ SR B TR 1 0%, M a_string[e] 774, ELEIHAN 1T

a_string[2].



4.

UIRZWs T 35— 571, Python U EHIH % 0. Skl
a_string[:18] /R a_string[0:18] IEC L —FEHT, A 29M 0 FF
452 Python ZEZAHT.

JEIFEH, RS 2 NE T AT R RIS A BT
HLEMEE . rid, At a string[18: ] a_string[18:44]
W92 —FEHT, 9T BRI 44 N7 PRI 7
TEREFPG BN RN s 711 44 IF1F 21119 117,
a_string[:18] ZK/F[F) 18 1~F 77, Jiij a_string[18: ] M=K /5]
kf T HI 18 N FHf LISFFAT i B il 0t e FE3E L a_string[:n]
BAZZIB IR HTH n 1N FAF, 7 a_string[n: ] B 28 AR T

i), XGRS

STRING VS. BYTES

FHEIFT: Frg—fmE. — P2 (immutable) /]
Unicode #9197 17/ 7 7 string. —/#ii1@ 255 2 /i

HIZCF2H 19/ 77 14 by tes XI5

>>> by = b'abcd\x65' (@

>>> by

b'abcde'’



>>> type(by)

<class 'bytes'>

>>> Len(by)

>>> by += b'\xff'

>>> by

b'abcde\xff"'

>>> Llen(by)

>>> by[o]

97

>>> by[o] = 102

Traceback (most recent call Llast):

File "<stdin>",

TypeError: 'bytes' object does not support item

assignment

1 byte FHE” 1574 b ' K& X bytes ¥R, byte Flh

(B IEFANF 1 ] LUE ASCIT “Fi7 742 M\ xee FN\xff il

THI16 D)4

@

Line 1, in <module>



bytes X/ R/ bytes .

RIYZRIF T —FF Bl T LU P & e 4 Len () K77
bytes YR ITK/E

1T+ R MF 77 P LU bytes X R . BRIENT 45748 — 1 FrHT
bytes ¥/,

RS AFHHIAIL 711 bytes X R E /A —16 F 1
/) bytes ¥/ 4.

IR FIFIF B L] PR id SR bytes W5
HIPANF T o X F I PR FIERIF AT 705119 F 775 i
X1 bytes XI G FIHRMFHIE [EIE R G B4 B0, 2 0-
255 Z AT #EL

bytes X/ ZEA 1AW Bl TA 1 U257 TR LTl 40
R LR F T, LG 7777 119 0) ) PR
(SRR FTHFAE—FFHT) » Bl Bl T 1] Ll Ffby tes XI5 44 5

bytearray ¥/ % .

>>> by = b'abcd\x65'

>>> barr = bytearray(by) @
>>> barr

bytearray(b'abcde"’)

>>> Llen(barr) @



>>> barr[0] = 102 @

>>> barr

bytearray(b'fbcde")

1/ ) 2 i %0 bytearray () Ko /MM bytes YR E ] 2/
bytearray X/ 5 /17 #.

PrixX) bytes X/ 8 IR 1E 1 7] LU bytearray X5 [-.

BRI A FHIEAE TN LN FErfrid4s bytearray X
RIIHATF UM o I H, X EABHAE 0-255 2 [T %

Y2
ﬁo

TN TRAN Z X N/ bytes fll strings.

>>> by = b'd’
>>> s = 'abcde'
>>> by + s @

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

TypeError: can't concat bytes to str

>>> s.count(by) @

Traceback (most recent call Llast):



File "<stdin>", Lline 1, 1in <module>
TypeError: Can't convert 'bytes' object to str
implicitly

>>> s.count(by.decode('ascii')) @

FAEE e bytes X RRIFFFH. MATHRTITHBAH.

U RIS F 1 bytes W RHTHITTASATTIH0, B
A bytes. FIFALE—FAIF I, thif
AR TS F L5 L KA 97 T RS 5
Fd, BRI IF T2 AL (R A7)
£, Python 3 FAKAMIT bytes bk F i, HHUH
MR AR

LF TG 3T FCIIRIAF L FE 0 T B i S 7 U

bytes W RIEHIL 717 I i F ) HI DA KL o

PrLls B 717 - 7 TR IR T bytes WRE

—I~decode() ik, BRIV FITHIGTE S50, A7 ik
BFpgi 7y 20FF bytes X RFEHIG 7174, XA, FHH7
—I~encode() ik, EUHTTRFIFITHIGIERZE, Ak
S EVFHFEHT bytes X R o 1 L— PP 7, BT FEHT



XIEXY 28 — (/1] ASCIT 55 —1>7 /P52 71
o JFENILFERT AL HI G T IR TR — 124009 (TF
Unicode) 4ty it if Ll K ZENIER A5 % 1901 7

7

>>> a_string = 'J#&A Python' @

>>> Llen(a_string)

>>> by = a_string.encode('utf-8"') @

>>> by
b'\xe6\xb7\xbl\xe5\x85\xa5 Python'
>>> Llen(by)

13

>>> by = a_string.encode('gb18030') (3
>>> by

b'\xc9\xee\xc8\xeb Python'

>>> Llen(by)

11

>>> by = a_string.encode( 'big5") @

>>> by

b'\xb2 \xa4J Python'



>>> Llen(by)

11

>>> roundtrip = by.decode('big5") ®@
>>> roundtrip

"JRA Python'

>>> a_string == roundtrip

True

a_string & — 7. EH9 TFH
by "7 bytes WZ. EH 13 N5, EAWL a_string

1/ UTF -8 4 il 72 2119 — i 5 17/7 71

<

by B — T bytes /R, =711 NFH. B2 Na_string
1E/1/GB18030 i #45iy .7 ZIHT— 4 7 11/ 71 s

LENS by VI AE— T bytes ¥R, 111 INFET4 k. B XA
— IR TS, FN T N a_string fE/IB1g5 4y
742,

roundtrip &— P FHH, HAT9 TN BN by 1T
/1] Big5 MEIGE L 1FEINT— 171 /700 IFH, MATT4a Rl

LIBH, roundtrip %7 a_string 25+ —FEHT.

*
*

FPTEAZE: PYTHON JEIGHI 455 7 =



Python 3 SEAETNTHILE — Ri.py XfF — (E/H1942 UTF-

8 Hihd .

=Python 2 X, .py ZITECA #4019 77 (%

ASCII. Python 3 HJJiH 175 A 21 7y 0 JUTF -8

UIRAES T —FA [T 199019 7 (K (R 77 Py thon (U4, ZATm]

LAEREDN FHI 1T EE 9975 77 (encoding

declaration). LI FFAH & X. py XL/ windows-1252 4y

97 (:

# -*- coding: windows-1252 -*-

MBER LD FrT T ] 1 7] LUK 5577 IR

— /T HEEUNIX Z Z5 1 [fIhash-bang mr </ 7

#!/usr/bin/python3

# -*- coding: windows-1252 -*-

THEELEER, FZHPEP 263: 15&Python JitgH 44 7y



) »
Sy
KF Python 7}/ Unicode:
Python Unicode HOWTO

Python 3 H1jlgirtEZ: XA vs. ##, iiF Unicode

vs. 8-bit
K7 Unicode K45

WEP IS ITRN G Z T B ESZHI A TUnicode T
FAHERI TR

HEFUnicode [1711 %

KTFFIrFHi(character string)

FF vs., F
KT I AT 77 2 -

XML X719 014 77+

HTML X 794815 7 =

KT HRAGE AL -


http://www.joelonsoftware.com/articles/Unicode.html
http://www.joelonsoftware.com/articles/Unicode.html
http://www.tbray.org/ongoing/When/200x/2003/04/13/Strings
http://www.tbray.org/ongoing/When/200x/2003/04/13/Strings
http://www.tbray.org/ongoing/When/200x/2003/04/26/UTF
http://feedparser.org/docs/character-encoding.html
http://docs.python.org/3.1/library/string.html
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http://docs.python.org/3.1/library/string.html#format-specification-mini-language
http://www.python.org/dev/peps/pep-3101/
http://www.woodpecker.org.cn/obp/diveintopython3/comprehensions.html
http://www.woodpecker.org.cn/obp/diveintopython3/about.html
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YR A U PR A\ Python 3>

Updated October 7, 2009 e Difficulty level: ¢4

IENZRIE S

%6 50me people, when confronted with a problem, think "I know, I'll

use reqular expressions.” Now they have two problems. *°

— Jamie Zawinski
R

P ARG RS 5 #0A WiE A AT AL BE R 2. {E python HLFY
B, B ARF R vk g index()s find(). split(), count()-
replace()5. (HIXEE 7L MR ] LI A A~F i b B . tedn: H
index() 7 VEBE AT A5, 1 HAER S X KNSR,
K TAEHAX 0 KRANB &, U] s.lower()B#
s.upper(), HEAFIARE H R AR5 RN S JE VLB .
replace() A1 split() 77743 AH ] ) BR 1] o

W RALH] string (AR LSRRI H I, B A/Rei e
e EATTEEEPR X e o, JF AR S i . (H2 A R A8 A
B if ThA), DLRARZ 507 B s BOR AL BE— LU
B, BE BT EALA WA split() A join() kD) A IR T
FEe, RN 2 A IE U TA 5

IENERE AT 58 RO HARMEAL B 2ok A B P 4 H gk B ik
LAS 2 R Al SCAS o IR Rk S TR VA LU FRAT TR RS
AR B4, A ™%, LI AL TR 74 A A PR R B


http://www.jwz.org/hacks/marginal.html

R HAT A . EL AR DR IEMZRE U i AT EREAS S
R A M e B SR I fE «

o U RARAE FAB TG = P A A I A S CREn
perl, javascript Bi# php) , python [ IENZKIA R

HEATENTRRAR . P52 re BEER AR 245 5 AT LA
T%ﬂ—%ﬁ@&ﬁuggmﬁﬁ%—%ﬁﬁo

* *
A RO
KBS SriE bk
N R A7 Rk T IS AR R LA T RER 1 T
o s Z40 S rE b SN NI RS, EIXZ AR
M—AN15 B 28 R G0 i BEAR A X SetbriE il . R XA
B s R 8 A MR PIX A ]

>>> s = '100 NORTH MAIN ROAD'

>>> s.replace('ROAD', 'RD.") ©)

‘100 NORTH MAIN RD.'

>>> s = '100 NORTH BROAD ROAD'

>>> s.replace('ROAD', 'RD.") @

'100 NORTH BRD. RD.'

>>> s[:-4] + s[-4:].replace('ROAD', 'RD.') ®

'100 NORTH BROAD RD.'

>>> import re @

>>> re.sub('ROAD$', 'RD.', s) ®



.

'100 NORTH BROAD RD.'

I H 1 EAR U AT 1% 20 1 ROAD’ B & 7E.RD [ HT
e WITFLRF LN KT EL & A string [ replace() /7745
AL BT RS S RS, RIEAS 2 H BN AR LT i)
), i A R AT HROAD M & —ANH B AEIXAN ] FAL [ 491
1 s.replace() ] AR &£ (19 TAE

Hee b, RERAE, RIBPRR I AN, 7E 2k
‘ROAD' I T PRIR, — ARV HTIE 44 Ay T'ROAD!, —A
JE'ROAD' A o repalce()RKIL T AN A TR 5 40 T
KRR, FROVHHEES T

N T fRR Rk R B N ROAD! T4 E IR I, AR m]
RESIX A S HAEHE 1 5 )5 DUAS 75 H A 4R R #: ROAD’
(s[-4:1) o ARJGIEF T HALF BB RAL I (s[:-4]) o XA
JPFEARGE SN . Lodn, XA T IE S MO T R B e 1) - 7 R K
CHn SR ST R B 4 STREET!, St 75 B4 s[-6:1 1 £ 4k
‘STREET', ARJ5FHEL s[:-6] RMEIE AR 45 5 R R g £ 15 04
BUG? &IEF & A,

SRR IE N RIA T o 7E python 1, BT [ 1E 54
FAH KT RE A EL B 7E re Bib

ERE—1NSHROADS, X & —NLEROAD AL H BLAE
TR RAENRZER. s RRFIRFHGER". (B
I )RR TFSR AR A ) o IE R IE AR re.sub()
BB DS R R e, TR s T IE KR IE X ROADS'
KA R I RRD. . & A VLEL S H 45 R ' ROAD’, 1A
2 LR R'BROAD 1K' ROAD’,  [Rl A3 Bl Ifs 00 e A8 7455 Hi ) v
H] o

ALRC AT TR, ¢ ULHC P47 FR 45

Ak L T R A ST TE M R R . FRARBR RN, LR R
H,  DCRCHBHEZS I ROAD ARSI HEAN & BT () st ik &5
FBAE T, —LeHhk R M IE L 4R . KR s
IASE W, HUIRATE 4 T BROAD!, XA,
IENZRIE 2 VSR F' BROAD B I 4 D747, IXIEAJE FeAR

EH

>>> s = '100 BROAD'



>>> re.sub('ROAD$', 'RD.', s)

'100 BRD.'

>>> re.sub('\\bROAD$', 'RD.', s) @

‘100 BROAD'

>>> re.sub(r'\bROAD$', 'RD.', s) @

‘100 BROAD'

>>> s = '100 BROAD ROAD APT. 3'

>>> re.sub(r'\bROAD$', 'RD.', s) ®

‘100 BROAD ROAD APT. 3'

>>> re.sub(r'\bROAD\b', 'RD.', s) @

'100 BROAD RD. APT 3'

. RICEAEIOROAD, AULILRE A4, I H AL
SR R AR BRI — M40 o 9 TAEE IR
A BRI, T LN ORI AL
AT AN, {5 python th, LA A0 1 LA
HEX, AT IR 5 22 SEOV TR (e G AL SN TR
B SN o 3Ly perl 9 IENIZE KL python (9
FIRIIAY —. 57T, perl &5 EMARER i A 3D
FENIFIAR M, WRHILT bug, IARAERSXA
bug F1EIE AR, JERAEHARMIE A4
OB THRRN AR, MR T
SR AT . TR python, 74
BT PR o R MBI, (WL A
FEVEBA AT o RALBULEAL S8 IE MRS S RO 4 R 1
PR R, 0, 2 DDA TR IE U235 5 TR A e
CR S EWAS R D2 NIRRT

0, RS, RRILT B M SR

e

LA T AT T ROAD!, (M IR A A R B



NG G TH B A I0T . N'ROAD' AN G, AN
ULHC, HBE re.sub() i e AT RS e, FUZIR BT —AN 5
WRIIERF R, X IR IRAREL T,

N T RRPGZA ), BeMIBR T E MR R s, ARG N
T—/Mbo FUAEX AN 1E M ZRA 2P R R 247 5 AT A
VLECA AT ) ROAD FLia] " AN SR AE 45 IR 45 b 2 I 4R, B
) TR — M *

* %

ZHITS: T LT

PR Wk B 8y, BIERASIAURABATT . R AT g 26 ROBUS
B s, B, R alE AR r s R E 2 (H
Copyright MCMXLVI” 7R RREBUE L, 1A 2 H “Copyright
1946") , PRI BEAE KM H xS % MR BIMBAT. XP RS
(887 2k 7 ACnT LG 30 %7 o [ CRIEmAS44) o

RS L H o, AR EC A DAL R 05 208 il ok
R HABKL T

1

5

10
50
100
500
1000

ZTOON0rrX<H

T LA & AR AR A B 2 E AT

KA B AR B IR R R 121, &2, &
3. VIAE 6 GRAER, g Ma"fHE) , VI 7, VI
8.
B 10 IFH U, X, CHM) BEZ A UESHI =4 X
TR 4 IR E T — AN ERIECT 5 k2 —
ANBEF SRR IR 4, TN IZSE IV GEREJEN 5 /N 1) o 40 5
XL (E 5o /N 10) 5 41 B XLL, 42 S XLIL 43 5 XL,
44 5MXLIV (K50 /N1o FEHEE 57N 1) &



H LR S R R . A T R — MR, &
BN ER IR LLln: o FFEEM 10 SKi: 8 2 viIl, fH
9 it IX (b 1o/ 1) , FFEANE VI O FEFRFAREER 4 50
90 /& XC, 900 & CM,

Ton 5 WPRARAE — NP EEHI. 10 HEEH X &
%:K%%VV§%oNOR%%C%T’WTELM

SO R NIRRT, IR PR 2L, DC
7K 600, 1M CD 58450 71— MUF 400 (L 500 7N 100) o Cl
J& 101, ICAENFEEE (FOARAREMN 100 ik 1, 7RHEE
H§ XCIX, FnE 100 7h1o, HEL107/h1) &

RN VA

IS/ AT N S N PR e i W RPN R ZRE 4 6 /s 4 (N
BRI A FAFRACEL . [ROA 2 B B 7 s e s AL BMIRAL KRS
5o WATNE AL TALITAR . 78 1000 B S e A A7 £ f
JHEFEH— RN M K E R LR

>>> import re

>>> pattern = '"M?M?M?$’ ®

>>> re.search(pattern, 'M") @)

<_sre.SRE_Match object at ©106FB58>

>>> re.search(pattern, 'MM') ®

<_sre.SRE_Match object at 0106C290>

>>> re.search(pattern, 'MMM') @

<_sre.SRE_Match object at ©106AA38>

>>> re.search(pattern, 'MMMM') ®



>>> re.search(pattern, '') ®

<_sre.SRE_Match object at ©106F4A8>

C IXAEEEAT =By . AR RN T BT SR IUCHD . I R
feen, XA AL EALE LA M, XA BE A R RAR 2L

1o PR ZAINE T ZVLHC AT R 2R 1 M, 2 JLRC A M

FHF. RABEERT =K, WEEATTIEEN F LA o 2

3R M P sULECAATHR S5 29 ML EC A 457 B JT 2R A

— AR, RORILECEAN LR WE N FERF A E M T

T B i 1

. re BEHRE LA Vg search(O R B 1E )4 0A Aok
PLECARFH (M) o WIS BIIVLES, search()i& [Hl—ANPLHELXT

%o VLEEXT S AR 2 M kb X AN VURC S R B W)

KA VLE ], search()iZ[1] None. ¥R FFEIETE search() k%L

IR FE ] CLANIE & S VLRSS o "M IR W ERIA UL EE 2 T .

JR R E 2R AP B — AN Rk 1 M ILEC R, 2B AR

AN AR T

. CMMULTR R . BRI T M ER IR S B B — AN R AN ATk
M ULEC R, 58 = AN 20

. "MMMULECH . PR I NZER =P R B =4 M EBUL S
2,

. "MMMMLEC R, TENERIA AT T =4 M #SILEC 2], &
HIEWERIE A E LR AT B 5, AR T Rtk

search() X %R [F] None

. HEBRE, FEFFRMEEICHCEED, RO ENERIA A BT
H M HERTER .

AEAER VA
? R IURLAE T 1)

FIRLI VL RCEE A R % o IRGEAEIIAN A, AT A FRIE 7
o

100 = C
200 = CC
300 = CCC



400 = CD
500 = D
600 = DC
700 = DCC
800 = DCCC
900 = CM

DA 7 DU ] BE R UG P AR X

M
CcD

e o B 3 MFERT C (o MRRTALN 0) &

D SERAE o B 3 T CHIJAIA
XL AT A AR s

—NEIER) D, JRIHERE o B 3 NFAT Co

NG S TR S SR R Rk T AL

>>> import re
>>> pattern = '~M?M?M?(CM|CD|D?C?C?C?)$' @
>>> re.search(pattern, 'MCM') @

<_sre.SRE_Match object at 01070390>

>>> re.search(pattern, 'MD") ®

<_sre.SRE_Match object at ©1073A50>

>>> re.search(pattern, "MMMCCC') @

<_sre.SRE_Match object at ©10748A8>

>>> re.search(pattern, 'MCMC') ®



>>> re.search(pattern, '") ®

<_sre.SRE_Match object at 01071D98>

. XANEMERIE R A SR BT T KSR 5 AR S .
RAFRFRIFG (N, RERTA, JEA 28y, XH
FEFE S5 LT AR UCEC A, A T2 R e 4B i) -
CM, CD Ml D?C?C?C? (IXERNA—NA[ER D, PARKERIT o
B 3 NIERIFERT O o IENFRIE I Fe e 24 I AK TR UL
Bic, A —A CM ULECR,  FH 2R 5 b i ) LA R 1) s T 3
A 1 #2228

. MCMLEC R AR —A MULECR, 238 NS = M
e Zm% . JEIA CM VLRSS (RS T CD Al D2C2C2C2AR A
A EILHL T ) o MCM 78 B4 3R 19005

. MDULECHE . RUASE—AS M LECE], AR =AM
W2 . AR5 D?2C?C2C2ULRC R D i I =A> C #AE Al 2 VT
), #H 2D o MD 7% B3 7 R IR 15000

. ‘MMMCCCULECR o BRI AR T —= A~ M #BULEC 2] . 5 1 )
D?C?C?C?ILAL CCC (D & nikny, EHZIE T) o MMMCCC 71
B A RO 33000

. 'MCMCUCE R . 55— M HZUCHED, 25 ANFIEE = M #f
2, SR)5 CM ILRCE D). B s KIILEC AT R g5, HS
& C, VERCRM. C AREY: D?2C2C2C2ULc R, KA CM Al
‘e HBEVLE L A —A, 1 CM B VLR T,

. BRI, AR CACEC S . RS BT M
AL, HR AT DA 20 . I HE T D?C2C2C 2 X FR- I .

WSS, A IR RIA A PR g A B T 3K 84 N PO 2R

[P ISR Eo i VA AN VA QR e T} <0 o VA7 1 i VA
WEBRNTFAL . AR B —FER . (BT LR BB AR5
*ﬁﬁﬁ%%ﬁﬁEM%ﬁﬁ%

* %

A5 R BV {N, M}

{1,43 VLT 1 B 4 AT AR



fE BT, R FRER) A5 Al U o £1) 3 RIS L
e b, 38 AT 5y R IENIRGE A 7 A LRI R I
8o HAXRp AT A R St B R B BA A 51
Tk

>>> import re
>>> pattern = '~M?M?M?$’

>>> re.search(pattern, 'M') ®

<_sre.SRE_Match object at Ox008EE090>

>>> pattern = '~MP?M?M?$’

>>> re.search(pattern, 'MM') @)

<_sre.SRE_Match object at Ox008EEB48>

>>> pattern = "M?M?M?¢’

>>> re.search(pattern, 'MMM') ®

<_sre.SRE_Match object at Ox008EE090>

>>> re.search(pattern, 'MMMM') @

>>>

. IENZRGEAIL RS 7R 8 OTaR, RJR 25075 M,
(HBEATHR ARG =AM Gl RO AT rlEr)) , #

T HL R

o RN LR AT 5T IR, ARJE SRR A M, 2R
=R (N ERTERD , HBIRILE A A 45 R .

o IENERIE RS AT # O0TIR, R =AM, A A R
ZiFo

o IENERE LR AT R OT AR, AR = M, (HILEC 1 5
gi R (RN R RS M) o PRI, IXIKIULACIR[E] None o



>>> pattern = '~M{0,3}$" @

>>> re.search(pattern, 'M") @)

<_sre.SRE_Match object at Ox008EEB48>

>>> re.search(pattern, 'MM') ®

<_sre.SRE_Match object at Ox008EE090>

>>> re.search(pattern, 'MMM') @

<_sre.SRE_Match object at Ox008EEDA8>

>>> re.search(pattern, 'MMMM') ®

>>>

o B IENERIA A E R L AT R T, ARG RAEER o
B3N M PR, HRAETRHRER". oMl 3 ALE /] LUEALET

B WHRARMER R T LRSS ZMREC R 1 IR, %2 8 3 IR

M 55, T PUE % Mfa, 3.

. VCRCAFFE R, ARJEUEHC T 1 YR M, IX7E o 2 3 Ve
N, BEEETA YR

o R IRLE, RIGULEC T 2 IR M, IXFE o 2 3 Ve
N, BT R4 R

c VSRR EITLS, ARJEULEC T 37K M, IX7E o 2 3 HE
N, EEETARY R

. VLECEFF R ITUG, ARJEULEE T 3 kM, IXAE o 3 3 Y
N, AHIGVEVLEC ST A AT R g R IEWERIA UE 75 Hf 4

ZHiR % FUVFULEE 3 XM, (HIXHA 4 o BRI AR IEEL IR [H]

None,

i N VA S 1V



PUE, AT AR EARRE I )RR AL AC 2 80y i - R A A
(A N1} iSO R i VAP

>>> pattern = '~M?M?M?(CM|CD|D?C?C?C?) (XC|XL|L2X?X?X?)$"

>>> re.search(pattern, 'MCMXL') @

<_sre.SRE_Match object at Ox©008EEB48>

>>> re.search(pattern, 'MCML') @)

<_sre.SRE_Match object at Ox008EEB48>

>>> re.search(pattern, 'MCMLX') ®

<_sre.SRE_Match object at Ox008EEB48>

>>> re.search(pattern, 'MCMLXXX') @

<_sre.SRE_Match object at Ox008EEB48>

>>> re.search(pattern, 'MCMLXXXX') ®

>>>

. VUECERFERITAS, ARJE A —ANER M, B 2 v,
XL, PARCFFrRgi . 0l (AB|CO) M /E HILE A, B

o C N, RIUCHEL T XL, PRl XC R L2X2XeX24k 2

s, BEEBMREAT L )R, MCMXL £ SR RN

19400

. SRR RIS, ARE RN IER M, BEEE CM. S
TR LA L2XX2X?ULHE, X B 245 L IS BT A 1 X AR JE A

EFFFHR S R . MCML 72 B4 3RO 19500

o VCERAARF R ITAS, RIS —ADIEM M, B M, &
AR L DL —AN X, Bhb JS T A28 —ANFIESE =4 Xo 2R

JE R TR 4 e . MCMLX 378 1960.



4.

VLRCAF R TR, ARE R —IER M, HEE CM, &
HRER L LA = Xo BRIG R TR H 45 R . MCMLXXX
718 19805

VLHCAAF R IT UG, REAE—NIEM M, B2 M, &
HAER L DL A=A Xo (BULEC AT 45 R, KA
JE A —A Xo BEANVLEC R, R[F] Nones MCMLXXXX A
e MNEVEN S

(A|B) ULAC A Bixal s B A i) —A
AL UC G R R, RS 5 RIRGN T DA S i & 25 1

>>> pattern =

"AMPM?M? (CM|CD|D?C2C2C?) (XC|XL|L?X?X?X?) (IX|IV|V?I?I?1I?)
$l

A 0, My TR VR AR BT SV AR AT AT 7 NI ]
TR T RXRR i

>>> pattern =
'AM{0,3}(CM|CD|D?C{0,3})(XC|XL|L?X{0,3})(IX|IV|V?I{0,3})
$l

>>> re.search(pattern, 'MDLV') @
<_sre.SRE_Match object at Ox008EEB48>

>>> re.search(pattern, 'MMDCLXVI') @

<_sre.SRE_Match object at Ox©08EEB48>

>>> re.search(pattern, "MMMDCCCLXXXVIII') ®

<_sre.SRE_Match object at Ox©08EEB48>



>>> re.search(pattern, 'I'") @

<_sre.SRE_Match object at Ox008EEB48>

. AMEECERF RIS, AR JERIAEL Mo, 33nT LAULHL o 2 3 M1
Mo X H HEEILE—A M, WEn B, B35, D?Cio,33n] LAIL
Bl —ATE R D, BL& o B 3 ANATREM) Co IX HLFRATSL b LA
—/N D A LACEL R, (EMERIA P C &2 15,
L?X{o,33 L REVCHC B — AL M L, A Xo 45 V?1{o,33UC AL 7]
—NATERV, WA PR L asURC A F A g5, MDLV 3K
7IN 1555

. AR ITE, REULECE] 2 /> M, D?Cio,33ULAC 2 Al ik
71D, LA 1 ANATHER Co fEJG, L2X{o,33VCHC 2 &R L A1 1
A Xo %45 V210, 33CHEC AT 3L V LA 2 ANWTIER) | P47 e
VLR F R H 45 . MMDCLXVI %718 2666

. MUERFRFER TR, AR5 3 M, D?Clo, 3t/LHAC B AT IE
D, LAK 3/ Co fFJa, L?2X{o, 33Ut Al k) L F1 3 4> Xo
V2I{o,3VERC I IE T V BA K 3 /N 1o 5 VU FE S 4 B
MMMDCCCLXXXVIII 7~ 3888, XA T R IEVES H ki1
K LT

I, (BB AR R B FREE
MIEF R — R, ) AMURFERFHR G, AR5 M AT LA
BRUCHC (A 2UCRE o 31 3 7K , #4 UL D?Clo,3}, X HLik
o T EER) D, JEHAEAUCE S C, R L2X{o, 33t —4F, Bk
o T L, WAULES Xo V2o, 33tk T v, IEEET 241, AR5
VLl 7R g e e RiEARAT 1!

DR AR IR PR B 1 B BAT (11, IS il bl 3k
a5t BUERSR — R LA IGE, A8 KRE > FH 4 A P A o
HORALBEILAE IEMIZGE AL B N 2, BE AR — Rl 5
IENZAN : JATRI, TR AL

PAE AT RIS N E AR E MRS R A Yy, (=

AL R B HEHE *
* %

FARUENZRIX




FIHAT A b, AR T — 2 N A L. SRR
BRI, AT, RGOSR, RE fE
RXEEARPY, IFHR AR T AR BT DURT EAE R 5
P AN I — L2 B B A R

python SEVF/RAE A BUE FRIBHCKIE R H . FAHUE T RIX
ORI T 8 2% 1) T U 3 TE AT PR AN [«

ARG g IR AEAE IE WA b I A2
VCHCas ks BT 175 A RARARE IR I b UL e f
A1, AT AR AT TR o

VEREAR S RS o AR HIIE 508 AU IV RERT python 4GRS
f—FF, ARSI LR EBNATR. g UAEZ AT IEN &L
BEIMERAS S, XS T AE python AR 2 ATHRE . AAT]
AR e R

TN SIS AT A TR A T i A K R
FIE S AR U P RIE U IR T
>>> pattern = '"'
N # beginning of string
m{e,3} # thousands - @ to 3 Ms
(CM|cD|D?C{0,3}) # hundreds - 900 (CM), 400 (CD),
0-300 (@ to 3 Cs),
# or 500-800 (D,
followed by © to 3 Cs)
(XC|XL|L?X{0,3}) # tens - 90 (XC), 40 (XL), 0-30
(0 to 3 Xs),
# or 50-80 (L, followed
by @ to 3 Xs)
(IX|IV|V?I{0,3}) # ones - 9 (IX), 4 (IV), ©-3 (@

to 3 Is),



# or 5-8 (V, followed by
@ to 3 Is)

$ # end of string

>>> re.search(pattern, 'M', re.VERBOSE)

®

<_sre.SRE_Match object at Ox008EEB48>

>>> re.search(pattern, "MCMLXXXIX', re.VERBOSE)

@

<_sre.SRE_Match object at Ox©008EEB48>

>>> re.search(pattern, 'MMMDCCCLXXXVIII', re.VERBOSE)

®

<_sre.SRE_Match object at Ox008EEB48>

>>> re.search(pattern, 'M")

@

C VRS WEREAF M EOE N RIA, FEALIE— Y
re.VERBOSE 1%, Wi /REBIMIIREE, 1ENRIEXPHRL
AR, AATTE AR T . SRR R, MR E
MR IE A 292 AT R RS B 2 45, XA IE )
Fk UM BRI 2 58—, HE e A B m i ] stk

. UCECTEHRITLS, RGN M, R M, AL
FI=AX, JEHHE X, 5 a VO 747 5B 45 2

o VUESTERT RIS, REE 3 M, S D M=ANC BLR
=X, AV, SN, G UL AT ER LG R



4.

EANABEULEC S . 2 We? AR AT re. VERBOSE F5
ide Kk search() &S HEABA THEA Ml — N KB IENRIEA, B
FEHLN S AT python A2y H BRI —AN 1IE R IE X & A 2
PARCIE RIS, /e EE I e e . &

SBITS: AT 1 S
\d VST o-g 1055 \D ICRUER T B FANUBTA 45

BIH AT A L, B TZEOE TN RIEAE A RELL AR, HA
HEANUHL,  BEABEASFANILHAC o H IF ek 208 A 50 05 KT
ThRE. MR IENZRE ST UL A, R n] B ] ek b 5
—iR LR A

XA R BT IRAE TS SR IE R 5 AN, XA )
e TN SEERAE SRS, 2 AT B AR SO A LT
T ERARAME) X A XY, AT PSR Y
f ORI R LTE 7 0 XSt . AL AR DURY ) o AR 48
Ry R TARZ IR GEA ) IE A S, HE e AR REA
SEAIM AR TR EEK .

R RS A L i A

800-555-1212
800 555 1212

800.555.1212

(800) 555-1212
1-800-555-1212
800-555-1212-1234
800-555-1212x1234
800-555-1212 ext. 1234

work 1-(80@) 555.1212 #1234

P Z R AE B, RENE X Y2 8oo, ACHLAY
& 555, PLAIRJGIE DI 1212, WIRIEH LS, BHt 2
12340

AR IXA T T AT IR e N T 7 22



>>> phonePattern = re.compile(r'~(\d{3})-(\d{3})-

(\d{41)$") @

>>> phonePattern.search('800-555-1212").groups()

@

('800', '555', '1212')

>>> phonePattern.search('800-555-1212-1234")

®

>>> phonePattern.search('800-555-1212-1234").groups()

@

Traceback (most recent call last):
File "<stdin»", line 1, in <module>
AttributeError: 'NoneType' object has no attribute

'groups’

o AT E M BA B e E R IR U, S R VLR AT R T
WEATE, ARG (A3 . \d3iR a4 s ? \d Bt s s
(0 % 9) , @R/ —EHEILN 3 MY XA RIRATTHE 2 1)

InmyERIR T A TBAERFE 5 rh, Roam b nLic 3 M4k

%, JFHIEMATC N, A S TRA S IS Ui . 4R

JE VLS —ANE AT, B UL 548 3 AN, AT T RIFEAE

NN RJEXIE—NETFRT, SR EERULNC 4 D2

T ABATEAE R4 . B n VSR £ 45

. N T A IR A A VU EC 2 R IX e 2], T XS search()BR
IR PME R groups() 5. B IR [Al— AN AN 1 )Rk 5

Hoe LT s dl gt Ralplirodl. EixXHE, Bfile X T =4

g, — NN, BRI, U AN



3.

XN ENERIA A AT R . P EIRBAA AT 7L
SHEO . R T AEBXRF L, A 2B X AN 1 Ak AT
PR

XA R AARASRELE = d A 85 S search() AT groups()
TR . an IR search() 7 VEVLECAN AR D, i /21 [H] None, iX
A E IR A — N IE R A VEECA % B A groups() /7
%, JrLA A None.groupsO¥ b — /N s (48R, 7EAR
P, XA RE AR EIXEIUL TR — LK. )

>>> phonePattern = re.compile(r'~(\d{3})-(\d{3})-

(\d{4})-(\d+)$") O

>>> phonePattern.search('800-555-1212-1234").groups()

@

('800', '555', '1212', '1234')

>>> phonePattern.search('800 555 1212 1234")

®

>>>

>>> phonePattern.search('800-555-1212")

@

>>>

XA I ZRE AR A — A VLB T 747 T a0 S, R
Jast AN =TI W, B DR, A=A
T H, X ANETR, RE DN K=
Ao ICECI N B SaCtZ PR MLEIHARPZ, XEZ
VLHC 7 — MEFRF LA, XA A A AL —
ANEEZ AT AR TR SR .

AL groups() AR IFHT YA LR e . DR IR TA X
BUAEE SCT U4



3.

AENE, EMENRIE PR L REE R BB/
KT RAE TR BN . SEbr FieAT M, 25 MR
BRI DL o Xt 2 P ST H AR 0 7 SR UL FC X 28 AN ] £
N CE

W, XA IE WA XAMEA GECEIIRAEZE N, 1y Hd AN B
—A T DU BATHAEAREVL B LS R S X4
AGEORAE . AR LS, IRA RIS, (HOEREA,
(ANGIE RS R R E TR BERRRSR TR R NN

N R T IR A S A A B A i R 2y
ZIEAE ] T AR 23 B A (R 1 Ot o

>>> phonePattern =

re.compile(r'~(\d{3})\D+(\d{3})\D+(\d{4})\D+(\d+)$') @

>>> phonePattern.search('800 555 1212 1234").groups()

@

('800', '555', '1212', '1234')

>>> phonePattern.search('800-555-1212-1234").groups()

®

('800', '555', '1212', '1234"')

>>> phonePattern.search('80055512121234")

@

>>>

>>> phonePattern.search('800-555-1212")

®

>>>



L

w N

v

FERCT Y RULHES T 747 s TR, A 3 MECT AL, 5
FIe\D+, R A? 4, \D ULECKR 1407 BUAMIAE R T
£, RS A EE A PIAD+IEEL— A e PR AR
P 4T o IXUE IR IIE T A I A, & HORIULACANR]

= S

13 B A o

D+ 4, AR AR 0] LAVCE 3 B A5 4 Bk R 1 o

MR, R N E R ] LR A

ASER S, RAAA R A5 R . B IX LRA MR & 7 R5
FFHIATAE, W SR A A 2 Bl e 1 - FF Ve ?

R, AR EA R BT R ILAEARA A 1) A
A, AHEFATT LA AH [R] R B A R A AR AT T o

IR T s TR )RR AR B A 8 AT 7 B A 1A 1
Ol

>>> phonePattern =
re.compile(r'~(\d{3})\D*(\d{3})\D*(\d{4})\D*(\d*)$') @
>>> phonePattern.search('80055512121234").groups()

@

('800', '555', '1212', '1234')

>>> phonePattern.search('800.555.1212 x1234").groups()

®

('800', '555', '1212', '1234"')

>>> phonePattern.search('800-555-1212").groups()

@

('800', '555', '1212', '')



>>> phonePattern.search('(800)5551212 x1234")

®

>>>

c IRXHNL I ME AR, SEPTA R T xS
VR0 B AT AN D+ R IL RS, 12 A H\D*. il fg+&—4
BN ? 4f, BUAE n] DU T 50 2 [0 5AT 73 B A IR O 1
. WRE, EEMALUCIAE. A ale? E VLR AT TS
SRIG e 3 MICF I (8oo) , Jr AHILHECI A A2k id 2 T
Ko WJEE o MEE T MY, RIEE 3 M A
(555) , [AIFEHSHAAIZ TR, FIHRZ o NME T T4, #H
& 4 NI (1212) 5 RJEOOE o MEECT T, AT
—MEEMNMFINS (1234) o BGULECTRFH 452
o AR TR B AT AT R I AR T T I
FHE, AL IR THE AT LA A% A X
IR AR R TR ALK R LS 2 rTk .
R BU5 AIEAE, groupsOIER T LUIR [l 4 JCEIocdL, R
B A TCE N 2T
c TR . IXIEBATETR . I ATENE ? AR X A
T T3 w] BEAT HA 74 o (H IE DU BB DXl £ 74+ A3 1Y)
ko BRAR, RIEAT LMEH] o AN BEE 2 (AR 774 H ki
SN VARSI

N5 e A A B R T R R TR AT H A A A O

>>> phonePattern =

re.compile(r'A\D*(\d{3})\D*(\d{3})\D*(\d{4})\D*(\d*)$")

®

>>> phonePattern.search('(800)5551212 ext.

1234"').groups() @

('800', '555', '1212', '1234"')



>>> phonePattern.search('800-555-1212").groups()

®

('800', '555', '1212', '')

>>> phonePattern.search('work 1-(800) 555.1212 #1234")

@

>>>

o BUERR THESR A 2 AT E N * UL AC o AN ECE 2 AREL T
FEAL, RXANRT AT R A o VERARA S X AR
T, POGBAIAERST SN, Wyt iiAE . R
RIATXLE PR, X BB ARAT, SR J5 TR0 1 A X ek
(Y IN N

o RIAEDCAT A 2 BiAT G, Rt T LA R A A S A

1o CHIUWER S O, E\D*ILlc s — R

o )

C ERHEE AR, RahIA LLETBE IR T AR ILET R
A LIERf A UM E PR 2 rlak ), R E SEILRC 745 5 T
B, o MU, REREAET I A, R E
745, Jale =N o dl, R)a 02— M)
BETT, SO—A 4 MUFHOH, EF o MU AT, UK
o NI IF Hordl. fJalblc AT di 4.

. AR A AABEIL RS RS 7 DR 8 X S A iy
AT A 1, AEARAB B AR DA T T AR 20— S 7 A 2 AR

= =y K

T (d*)

AR LA S BIHAT YL, P A RE S CER VLA T 7
PR ITIREL B o HIUEAE T T B O IF Sk AT — LR AR B 4
MIANE T 45 O T UCECRIAR S Hcdle, IRy ki b ATT
HAIKAE G AR VL FC 745 5 TR I 5k

>>> phonePattern =

re.compile(r' (\d{3})\D*(\d{3})\D*(\d{4})\D*(\d*)$') @



>>> phonePattern.search('work 1-(800) 555.1212

#1234"').groups() @

('800', '555', '1212', '1234')

>>> phonePattern.search('800-555-1212")

®

('800', '555', '1212', ''")

>>> phonePattern.search('80055512121234")

@
('800', '555', '1212', '1234')

o ERIEMEREE AN A FILE AT R OTIALE T 1
RIEAAZVCECEEA AT R, 2R R AP 3 IR L

FCHIALE, SR XA E TR VL«

. BUE, PRI DUOERRIENT 54 B A AT Z 74T 2L
7 AL P B AT IS 0L T

SRR, FRFIER AR T .

X H AR AT LT AR

BB IENFRIEAXREAT 2R RIEPIB— N2 A5, fRAE
YR AATT R DX i 2

RS T RAENER OXPMERAER! MR AIEREA
REIEAAAL PSR ARATE T ) o EIREHREZE, &
IR E S B B ik 2
>>> phonePattern = re.compile(r'"’

# don't match beginning of string,

number can start anywhere

(\d{3}) # area code is 3 digits (e.g. '800'")



\D* # optional separator is any number of

non-digits

(\d{3}) # trunk is 3 digits (e.g. '555'")

\D* # optional separator

(\d{4}) # rest of number is 4 digits (e.g.
'1212")

\D* # optional separator

(\d*) # extension is optional and can be any

number of digits
$ # end of string
""", re.VERBOSE)

>>> phonePattern.search('work 1-(800) 555.1212
#1234').groups() @

('800', '555', '1212', '1234")

>>> phonePattern.search('800-555-1212")

@
('800', '555', '1212', '')

. BRTIXEEHZATRARK LS, e R RN A
. B RE R DAL PR A R A D
%Eﬁm%éﬁﬁﬁﬁﬁﬁ%@ﬁ,W%?%&To

* %

INGE



X RN IA S CRE S ) TAE R oKkl — Sy #Agihil, &
EARREMN 2T, MfEH, K@ A aARE T .

BUAE, PRV O T R

~ DL A R TR A A

$ VL HC 45 o S5 R AL A

\b VEFE—AN B i) i1 Ft

\d VCF— M

\D PLAC—/MEE W AEE P4

x? VEHCATIER x F4F . #tgifid, e o NEdE 1 4> x F
¥ o

x* JLAC o NMELHE 211 X

x+ VUPC 2 DNECEFEZ x.

x{n,m} UL n 2l m > x, 2D n A, AL m A,

(a|b|c) VERCFRIR TR —A a B b 3# co

(x) XA, B RE AR R LU

re.search IR [F] ¥ VCFC XTSI groups () B Ak 3R B 21 DL L iR -

RN TR AR 5K, AH G R IFA MR AE A [ A A 2
Fo PR EE 2 TR IR L8 1 UG £ A H] IE ik 5
SREEI e n] AR GRAR A ) L, LN e ) (e 2K 5E 22 A 1)
ol

L o

e =
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R
HRIAE: 19 00> PR Python 3>

MEEL ] 40000
A& SERASS

®6 \1y spelling is Wobbly. It’s good spelling but it Wobbles, and the

letters get in the wrong places. 9

— Winnie-the-Pooh
ZIN

AL AT ERAR IR I, B BEXTE SARR AL FIRHA
SEGREE S . WL, RgeFEE S, HEENEEARES.
Peifr. Jef e —R-EPHURRE S, ENEE. K. S
W T (GRSE) S TREWNC. Sk, M
SEAVE B, MRS INA o B VI R R
FERs N G MRARMESL T RESERL, Borg /2 CEBRIRAT) MEH
TP AR, SEEREFAEFWEE) o &1, ER
XA

BV RN o PRI 5 AR R s B B AT E 24
o RPURAETTIN o

FEATE T, R TFUG 7 S B A A4 o LUS IR R G R ) R
ORI RR A s o EE G, AR BT I G oy A= ke 52 5



Fiiro  (WRGEEA L QENZAD) 5, SRR TREA
TFIFRLEE— 1. AT e B T IE Rk s,
RN RIS D

WA VRS IR KK, e TR 2 R ST i, ST
AT T T2 A LU R

WRFEAAFELLS . X B Z 452, WINES . Bass APk
basses, fax ZH¥ faxes, 1M waltz 22 J% waltzes

WERFEA AR LUK I H 458, INES; WERUUIAK &I H &5
B, Rfmbs. ftaZRENH? e el eS s
fE— A REREWT B 5% . BRI coach A% i coaches T rash 2%
I rashes, R4 AR BEX P A4S HLIR] R I iz, BEAE T 21 CH AT SH 1)
K. 10 cheetah %1 cheetahs, X4 H ANK s

WURFEA BT LUK S A BEY 452, R Y SO IES; Wk Y
AR AR A R I w s, b s . B vacancy
A7 1 vacancies, {H day ZZ1¥ days o

WP XL EA G, Kin b S IE eI 4T 5

(FFnE, LATVFZHIMEDL . Man 22 1% men 1] woman 2% i,
women, 1B human 5% humans. Mouse 22 ¥ mice ; louse A%
% lice, {H house %1% houses. Knife %1, knives ; wife 2% 1§
wives, 1HJE lowlife 2% & lowlifes. T H. 2 FRIE A FFGHHE 2
L8 Jr RN G HOR AR R B3], A% sheep  deer A1 haiku. )

HEEE, AREEeAFEN.

IEFATIRETE > Python S8R HIK B sl HEAT 9L A4 1] (I R OB 5(
Pt o JATRE LUIZDY 26 BN Al s (ELECAE (AN RT3kt Hhids
ES Y IEES IR %

* %
BHE, EFATHIENREAS!
R, AT A, 0 RG], WAL B

BRI MR B A BIANF ) P Ar A &, ARt
AT AL B o Xt SR 1E )R () A !




[F# plurall.py]

import re

def plural(noun):

if re.search('[sxz]$', noun): @

return re.sub('$', 'es', noun) ®

elif re.search('[”aeioudgkprt]h$', noun):
return re.sub('$', 'es', noun)

elif re.search('[”aeiou]y$', noun):
return re.sub('y$', 'ies', noun)

else:

return noun + 's

e RIENRE A, HEMH T (L4 ) —&EH
%iﬁ? 1T W5 R LR e R Hep 22— [A]
I [sxz] M2 sy x 8z, (HHPURH A2 —, X ¢ W
TIRAE T, b@%?ﬁ%% L. fidt, HIENERIE
BIR noun /R LL sy x 8L z 452
tire.sub()EEﬁﬁﬁﬂff%§ﬂ:ﬂimﬂ%%£§iﬁEﬁﬁi??Sﬁéi%ﬁo

L FRATIE B 1 R U e 407
>>> import re

>>> re.search('[abc]', 'Mark') ©)

<_sre.SRE_Match object at ©x001C1FA8>



>>> re.sub('[abc]', 'o', 'Mark') ®@
'Mork'
>>> re.sub('[abc]', 'o', 'rock') ®

'rook’

>>> re.sub('[abc]', 'o', 'caps') @
'oops’

FArf Mark 75 ay bEkc? 21, EfEa.

T, WAEKa baic, FFRKHEZWA oo Mark LR T
Mork.

7] R ECK rock $54 rook o

. BOTRESUNIX R B KG caps Hi il oaps, {HSERR _E I EIX

o re.sub &t Zr 477 VCECI, 1 AN S8 — AN VL EC I
A% E W IA 0RF caps ¥4 oops, RN TGIRAE ¢ bt a B4
Ao .

K, [FIE] plural() BEL......

def plural(noun):

if re.search('[sxz]$', noun):
return re.sub('$', 'es', noun) @
elif re.search('[~aeioudgkprt]h$', noun): @

return re.sub('$', 'es', noun)

elif re.search('[”aeiou]y$', noun): ®

return re.sub('y$', 'ies', noun)



1.

else:

return noun + 's'

AN AR s e Gl $ UURG) BN FRT i es o 1)
TERUL, AR EIARN I es o W] LB FAFF B BEROK 5E
IR REIARAR, B0 noun + tes', {HFRXAE SN AL FH 1E )
Fak a0, LR PP AR AR J5 5 0 b o

HFMEE, EEHI THR2EW. 1EATR S PR —
T, ~ERARE X dE. [rabc] R ZE: “AF S a. bEc
ZANATAT F 57 . PRI [~aeioudgkprt] KRR T av el
iv ov usv dv gy ks ps rECE ZANPUTT AR ARG L TRT
VBB —A h, G 2R R g R, PrlCECm 2Ll H 452
HH & i En]

PEALE RIS URAC LY 25 R 5], 1Y Z B 24T
SZay ev iy oBiu. FFULECHIZELLY g5, H Y KEWrikk
AN AL

IRATE B IE MR IE AR 2 A7
>>> import re

>>> re.search('[~aeiou]y$', 'vacancy') @

<_sre.SRE_Match object at ©x001C1FA8>
>>> re.search('[~aeiou]y$', 'boy') @
>>>

>>> re.search('[”~aeiou]y$', 'day"')

>>>

>>> re.search('[~aeiou]y$', 'pita') ®

>>>



1.

2.

vacancy VLACIZIENZRIELL, B ELL ey g, H c HdE
a. e. i. oHu.

boy AL, R4 LL oy &5, 7T LAIRfRHLL y 2 F 745
ARESE 0. day AULHL, KA LLay 45 %

pita ANULHEC, KAEALLy 458,

>>> re.sub('y$', 'ies', 'vacancy') Q)

'vacancies'
>>> re.sub('y$', 'ies', 'agency')

'agencies’

>>> re.sub('([*aeiou])y$', r'\lies', 'vacancy') @

'vacancies'

ZAE 2R IE K vacancy #4#4 vacancies , Ff agency #: 4
Jy agencies, XIFRMERIZEE, HE, EHSF boy Hih
boies, (HIX/KimASAERE P A, BATATE LT T
re.search DLk HKIE AN BEAT 1% re. sub #8471 I HRL3]

AR, FRIAATE H AT PO 45 IE MR IE G IRk (—4%
BHGE TN HZIN, 5 — 24 SEh v D A —4%
IENERIR S EHRERE PR T Hp 2N EERK
IWAZAR G A THE 05T oA riuh o s TR 2 e
Wt A TIRAF T By Z AT PART o AR R AR 7157 i
o, 2 TEmEE: \1, EXRREE, AR N A ?
fEETHENXH . e, WEE T y ZEi o, R TR
N, KH c B, Hies By WRAEL DL S
A, WILME \2 FT\3 555, D

IENERIE A e D eAEH 5o, i\ iEvE AT 2 @ohnss oK. =
FT, HEEANERAEA A A5 I 2 IA At s e s, 1 HLAR
A H B 2 WA PR S ER . WIA B R R, 45
MBI LLS . XERZ 45, WRINES « "R A B %KL,
HHATAL A RIA I R L S . X Z 452, IBARIES. ”
VA AR *

* %



RREBIR

DUAEERE I — L R R IR N . AT E X T — R 5I1RL
W GRIXHE, AR SRR R 2. BREAELEFRATTE
H8 o REFPREAT I N A B %A, DATRIAR 55— 7)o

[download plural2.py]

import re

def match_sxz(noun):

return re.search('[sxz]$', noun)

def apply sxz(noun):

return re.sub('$', 'es', noun)

def match_h(noun):

return re.search('[”~aeioudgkprt]h$', noun)

def apply h(noun):

return re.sub('$', 'es', noun)

def match_y(noun): @

return re.search('[~aeiou]y$', noun)

def apply y(noun): @)



.

N

+

return re.sub('y$', 'ies', noun)

def match_default(noun):

return True

def apply default(noun):

return noun + 's'

rules = ((match_sxz, apply_sxz), ®

(match_h, apply h),

(match_y, apply_y),

(match_default, apply default)

)

def plural(noun):

for matches_rule, apply_rule in rules: @

if matches_rule(noun):

return apply_rule(noun)

AR, REAVLECHENAAA B g, EATIR [0
re.search() R H 458,

RN LB A B ek E, ST re.sub() BRI
IV HIAE 4 10 52 A A R o

WAEA T A rules i 45— A RO 1)1, A2
—/NEREL (plural()) SEILEZASSHN .

FH 37 BT BRI A8 53 ] il B (R s 2580, BT I plural() bR
HonT Ly 2 JUATARS o AT for 3R, W EL—IRYEM rules




K ANEGHRE 5 A6y v ERCHE G JC R DU AR S B PR AR P (— 4K DL
BEXT N —4C N D o £E for THIAI R — IRIEARE TR,
matches_rule ¥3KH match_sxz, 1] apply rule F3kHX
apply_sxz. FEE _UOERH (e T AT RIX—2)
matches_rule ¥F2WR{H A match_h, 1 apply_rule BF<WAE K
apply ho PR DR B 2 RE N IR M HEAME, DR kg 24 DL e A Ul
(match_default) FHIR[\] True, & FE %N 1 Y FH AL
(apply_default) Kf a2V

AR5 “rules” J&— R AR ENT

AR BERS TS AE I JR R A Python i — DI #[ S 0%, GEET
PREL. FARSE M rutes 0 T BRIE— AN R R 24 FK, 102 5K
BRI EREN G0 1E for THIA TP AIAELSS , matches_rule F1
apply_rule ] SERRUH I R 2. (R385 — IR for THINMIEARIT
Fer, XAH29 T H matches_sxz(noun), WISLIR [H]—/ ML
i, K apply_sxz(noun) »

AP I G2 AR R, T LR T R A LA T i HL A%
sl A for PEIAEM T F NS

def plural(noun):

if match_sxz(noun):

return apply sxz(noun)
if match_h(noun):

return apply_h(noun)
if match_y(noun):

return apply_y(noun)
if match_default(noun):

return apply_default(noun)



KBRS AU AL 2 plural () PRERIAL T EALEE—RAHE
77 e SCHIRE, - I BLd F 7 SO e N TREA TIEAR

SR HE DG P A )
AERULES? AR5 T M R, Ffa Al 45 5 .
AVEREE? R .

XL ] LEAT AR M7 DATAT T3 202 e plural() BRETFAK
T

WAE, Frifmah s Ze S EA? B, bRF. WEEIN%EE R
BLn) B A OB — S Bz an T B . RS — i, R RR
B —4% if iR 2] plural () BRELTT . 7EZE 0D, KRR ELHT
BV pREL, match_foo() Fll apply foo(), RJG T H rules J¥
FULE 7 8 1 DG O RN 8 FH oy 20 L EL e 00 D) 42 it 3 F

@%ﬁ??*%%%,ﬁR%;ﬁ%mﬁEot&m%ﬁm“
* %

VEACHRASISR

S FFANIE FL 1A A BEAN VT EC AT Y FH B 2 S H I 44
PR EMINAREER A, 1 ERINE rutes JFHFFEM
A H . A, REA e ECE R U b 2 . P
HIVCHEC R ] re.search(), 1T BN 64 E00H H
re.sub()o TEFRATIEBIAHER AR G 2 240, AU e X
S 5

[download plural3.py]

import re

def build match_and_apply_ functions(pattern, search,

replace):



1.

def matches_rule(word):

return re.search(pattern, word)

def apply rule(word):

return re.sub(search, replace, word)

return (matches rule, apply rule)
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PR, ‘© 452 pattern. search M replace = NS4, 1 X
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build match_and_apply functions() PREH] pattern M AL LS
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(B R T S 2T MELLVEAF R AL (VAR IXRE, s
At EEE WA 2 5 ] RE2 i L2,

patterns = \

®

('[sxz]$', '$', ‘es'),
('[~aeioudgkprt]lh$', '$', ‘'es'),

("(qu|[~aeiou])y$', 'y$', 'ies'),

(l$l’ l$l’ ISI)
@
)
rules = [build _match_and_apply functions(pattern, search,
replace) ®

for (pattern, search, replace) in patterns]
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H re.search() FIVCHCRREL 1028 ARG re.sub() MY
F pRi 25

W FBAS JAIAS () B i T 2 2N 1 si—— plural () BREK

def plural(noun):

for matches_rule, apply rule in rules: @

if matches_rule(noun):

return apply_rule(noun)
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[download plural4-rules.txt]

[sxz]$ $ es
[~aeioudgkprt]h$ $  es
[~aeiou]y$ y$  ies
$ $ s

NI AR A SO

[download plural4.py]

import re

def build match_and_apply functions(pattern, search,

replace): @

def matches rule(word):
return re.search(pattern, word)
def apply rule(word):
return re.sub(search, replace, word)

return (matches_rule, apply_rule)



rules = []

with open('plurald4-rules.txt', encoding="utf-8') as

pattern_file: @

for line in pattern_file:

pattern, search, replace = line.split(None, 3)

rules.append(build_match_and_apply_functions(

®

pattern, search, replace))

. build match_and_apply functions() BRAEX A K24, 1))
SRAEH T PG TR L AR 2 e AR Sk B A 8y

R

. 2R open() BREIT I ST FFIR Bl — AN SR S M,
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Python ¥ F 8l ¢ 30, BIE &AL with Berbg & 74 A 253X

Feo A8 GOl —FEPRRE 20T with SRASCHN RN E 2

g
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[download plural5. py]

def rules(rules_filename):
with open(rules filename, encoding="utf-8"') as
pattern file:
for line in pattern_file:
pattern, search, replace = line.split(None,
3)
yield

build _match_and_apply functions(pattern, search, replace)



def plural(noun, rules_filename='plural5-rules.txt'):
for matches_rule, apply rule in
rules(rules_filename):
if matches_rule(noun):
return apply _rule(noun)
raise ValueError('no matching rule for

{0}'.format(noun))

BRI B R s e 2 kA e — AN B A 1.

>>> def make_counter(x):
print('entering make_counter")

while True:

yield x @

print('incrementing x')

X =X+ 1

>>> counter = make_counter(2) @

>>> counter C)

<generator object at 0x001C9C10>

>>> next(counter) @

entering make_counter

2



>>> next(counter) ®

incrementing x

3

>>> next(counter) ®

incrementing x

4
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[download fibonacci.py]

def fib(max):

a, b=0, 1 O)

while a < max:

yield a @

a, b=b,a+b ®

1. P YE— RIS, AR AN
Z R EM o M1 LR, WIGE ETgENE, (HECkEYL. Ha)
AT AN N o TFUE a, FAM 1 TFERI b o

2. a ZMEEAIP R, R E T yield #:1E

3. b AETTPAIF RN, Rk ERESS o, (HEIRTFE N
ME (@ + b) HHF IR LS b MRS S . EEZP TR AT
KA Wk a3 HbHls, Hxa, b=b, a+befa
WHES (b ZAfMED , FboE N8 Caflb ZATEMFD

I, BUAEAT TS 2RO SR E I R A R, Ik
A DUE I8 R Se iz The, XA E 5 Tl de. R,
EBS for MEH G 1E R AT

>>> from fibonacci import fib

>>> for n in fib(1000): @

print(n, end="' ") ®



0112358 13 21 34 55 89 144 233 377 610 987

>>> list(fib(1000)) ®

[0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377,

610, 987]

. ATUUAE for M HEAT R fib() XFERI A RS . for A
B2 BT next () B M Fib() 2B RGBS SRECEUE IR 25

for THAZRGIZH, (n)

. BEIR for R, n M Fib() K] yield {EAJHRE—ANHT
B, Fraff iU S e. —Hfib() W FHR (o KT

max, BUAEF1f¢) 1000) , for {4 ABNIBH .

C R MBI AR IB S 1ist() R
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ECREIIE

R BORNE Rieas

EFRATTIF 2 plurals. py BB ZAL] plural () BRECE G E4E
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def rules(rules_filename):
with open(rules filename, encoding='utf-8') as
pattern_file:
for line in pattern_file:

pattern, search, replace = line.split(None,

3) ®

yield

build match_and_apply functions(pattern, search, replace)

@



def plural(noun, rules_filename='plural5-rules.txt'):

for matches_rule, apply_rule in

rules(rules_filename): ®

if matches_rule(noun):
return apply_rule(noun)
raise ValueError('no matching rule for

{0}'.format(noun))
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[ N4 fibonacci2.py]

class Fib:

R AR A AL A

def init_ (self, max):

self.max = max



def iter_ (self):

self.a 0

self.b 1

return self

def _ next_ (self):
fib = self.a
if fib > self.max:
raise StopIteration
self.a, self.b = self.b, self.a + self.b

return fib

AT AT ATHAHT

class Fib:

ZK(class)? fHait2s?

RHIRE X

Python J& 58 A XS B [K: ARATLLE SCH 238, WIRE 2k
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class PapayaWhip: @

pass @

K42 PapayaWhip, B MIA R Gk Ak . R E ENE T
BESrB%, Wi EachWordLikeThis, {HIXIUZANIM, JfAEAZ0.,
. URATEERE R, SRAEH N AT AT, AR ek T AR —
FE, ifiEf), for fHFA, BRIAMACASGH. 28— AT R4 RIS
ZEEI T/

PapayaWhip WA @ AT TR E M,  (EAKTRR)k, NIZAE
E PRV, XS pass i R).  IXJE Python IR BT, EA
ks, XHH AR R, XM A H A T
)y S MBEF R AL, WERAR R BT A HAN AR
I RS

= Python 1] pass B4 Java B¢ C 125 K45 55 X
S

IRZ YA QAR (HIXANREA . IRZRATHE, EAE
WA . Python BAEAINA RVY, BT — 145 Feale
C++ P27 1 I Python ZE¥ A 1 2 AL 18 RIATT 44 bR 202 e A5
M. RUEASE AN,  Python 28 i/ L4 HAT AL i bR E1 A<
PH. dnit () Jii

NIt () A

AR Fib BT _dnit_ J7Vk.
class Fib:
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1.

def _init_ (self, max): @)

HFIRETT BL (1 LY %) FLAT docstring, GHEHURI 7 i:—
Ff o
REIOIRIG, _init_ () FVERCT I . IR2 5 H—
—EHA FR A IR —FR R R S R . A5,
A B ARG Cor RIS RS (22052, _init_ () 2K
P ANE R s AT B GRS h 3 — )y
WHITIRTE) , BRksede—fE. BT, BEA_init_ ()
JREAIN, WROLAE T, ROSH T kR R
1.

AL — NS, O dinit_ () Jrik, JKIEHR M) 24y
PTG, M L, ZBH self. ZBHA C++8L Java 1

this fifh—FE, 1H self N& Python MR T, AAEA T4
M. BEARWE, IEAERGRAY, HH self; XE—ME
SR A 44 >

fE __init__ () JAY,  self FRIUHTEIEE N S A2 HARSN
o, BRI PRI S . A T AT E X7k R E
self , WA I I%\Zﬁ%ﬁ?ﬁ%o Python <= H &N Il
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SRR

Python HESEGIERIR Fldi.  SEPIALSRIN LR A ] o6 20— FE 1]
B, R _dnit_ () AT EISEAEN . R PR G
IOE

>>> import fibonacci2

>>> fib = fibonacci2.Fib(1e0) @

>>> fib ®



<fibonacci2.Fib object at ©x00DB8810>

>>> fib. class__ ®

<class 'fibonacci2.Fib'>

>>> fib. _doc__ @
VS E [ L eGP e

. RIEGIE—A Fib AW (FE fibonacci2 Bithrg XD
BV SEPIR S fib. IRFEAN—1S% 100, X/E Fib
P__init_ () TVEAVEN max SE0HE N T45 R AE
Fib & Fib [RSE] .
. BRI HA AN EENE, _class_, ERAENERM
. Java PP ] BEEAR class 25, U5 U7k getName () A
getSuperclass() RN G AH T EE . Python HifHI, XIETT
B b Rt AR — S
. ARATUTRIX B doestring , WUR BRI A RSP — . 2B
[P BT S AL 22 —17 docstring.

= Python HL[f, FIIJH FH eR 50— AFE ) 5 i i FH — A
FRBNEZR I H L] . 5 C++ BY Java A —FF,
B BT new BEAEFRT %

* %
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class Fib:

def __init_ (self, max):

self.max = max O



1. self.max ;eflA? B ESLHIARE. SENSEMEN
_init_ () LM max 5EA eI, self. max A& SEHBI N V4
JE" e XM I AR A ik Ui e

class Fib:

def init_ (self, max):

self.max = max ®

def _ next_ (self):

fib = self.a

if fib > self.max: ®

1. self.max fE _init__ () JivEe X.....
2. . E __next_ () x5 H.

S AR FERE E TN RISl . i, an RARGIEE Fib (R4
HAANF BRG], B SEB 2 idE B CrIE.
>>> import fibonacci2

>>> fibl = fibonacci2.Fib(100)

>>> fib2 = fibonacci2.Fib(200)

>>> fibl.max

100

>>> fib2.max

200



FEB D PR AR

Gt IR O 2 X T Gl — MBS T ISR
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[ N4 fibonacci2.py]
class Fib: ®

def init_ (self, max): @)

self.max = max

def _iter_ (self): ®
self.a = 0
self.b = 1

return self

def _ next_ (self): @

fib = self.a

if fib > self.max:



.

raise StopIteration ®

self.a, self.b = self.b, self.a + self.b

return fib ®

MTEENAT B g — N EAREE,  fib N2 —A5, mALE
o

M Fib(max) S BIEIZ R — N FSE RS, FFELL max Ak
SN init_ () V. _init_ () J7¥E LS AR B AR AR B
KAH, CMERE S At 7 mT LA H

MHE N iter(Fib) IR, _iter_ OEIS#MA. (IF
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M. ) A RIE SIS, (FEARR T,  FEERATN
MNFELES self.a Ml self.b) ,  diter () J7VEREIR [ 5K
T _next_ () LN G . FEARH (LR RZHT)
_dter () XRIHLUR[E] self, KAIZIESEILT HAW
__next__ () ik,

M NAEERAS P SEBI R A next () VAR, _next_ () &
Az . BfJG oA 5 2 B

M next_ () JTVEMIH stopIteration S, XSS HAHE
FoiERHE THE S MARZESE AR, AR ¥
JEIET O, DERRIEMASR A ET A4 T WA E &
for iR, 'ETEREIZ StopIteration St JSEAUHERTIE H .
A, BRI TE . ) X EMEr 2 bt 2 H for
B

NI BTN —AME, BRI __next__() JIiAf R
return iZ{H. ALAER yield; 1%iEL BTN H FAR4E
A s s . X AR RN At ik Ay, H return fR

.

a1 KU T ARBATE DT s A

>>> from fibonacci2 import Fib
>>> for n in Fib(1000):

print(n, end=" ")



0112358 13 21 34 55 89 144 233 377 610 987

WA A? ek —F I SR Fibonacci-
as-a-generator (FLHUEE—AFEERE) A (HE AWK ?

for T AATBES . FIEFTERAE THA-

WRFT ., For JEIA T Fib(1000) . IXiR M Fib JEKSEH .
Y& Fib_inst.

HHE, HA RN, for MMM iter(fib_inst), B
RAIEARRE, W Fib iter. AT, fib iter==
fib_inst, A __iter_ () J7iEIRIF] self, {H for HIAAEIE

(AT HELE,

R B, for A next (fib_iter), B X
P Fib_iter XfZAY __next_ () Jiik, 74 R AAEEAMTH
FIFRMME . for EENZMEIFML n, RIGHAT n (HIT for JEFL
(NS

for JEFN WA FIAE AT A MR ? AR m R 2. 24
next(fib_iter) il StopIteration S Hf, for KL T
AR . Lt e s . D AEREE
PR ILIL StopIteration S 2 %jkﬁ __next__ () Jii%.
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iter(f) i H f.__iter__
next(f) i f.__next__
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[F#plural6.py]

class LazyRules:

rules_filename = 'plural6-rules.txt'’



def _init_ (self):
self.pattern_file = open(self.rules_filename,
encoding="utf-8")

self.cache = []

def _iter_ (self):
self.cache_index = ©

return self

def _ next_ (self):
self.cache_index += 1
if len(self.cache) >= self.cache_index:

return self.cache[self.cache_index - 1]

if self.pattern_file.closed:

raise StopIteration

line = self.pattern_file.readline()
if not line:
self.pattern_file.close()

raise StopIteration

pattern, search, replace = line.split(None, 3)
funcs = build_match_and_apply functions(

pattern, search, replace)



self.cache.append(funcs)

return funcs

rules = LazyRules()

DRI & —ANSEEL T dter_ () M __next_ ()HUZE. Prilen]
DA B HAEIEAES o ARG, IRSEBILE IRR LRSS rutes o X H
RA—, HE import 1% .

ﬂig’jﬁ’ﬂ‘]— —1 ﬂ%ﬂz:

class LazyRules:

rules _filename = 'plural6-rules.txt'’

def _init_ (self):

self.pattern_file = open(self.rules_filename,

encoding="utf-8') @

self.cache = []

. AT LazyRules BN, FTOFRAASCME, (EABIUE
v (BJA Pt

o FUMEASCE LR, WG . BEJE SRR PR T I
s HEE (FF _next__() iEH)

Bk az 2y, ERATEW rules_filename. B AL __iter_ ()
JNE e o FHEL b, WA ITETE L e X TR
e BIE LA E, JIEV) ) IR AR A



(self.rules_filename) , LazyRules ZE[FTA s 521448
=

Ho

>>> import plural6

>>> rl = plural6.LazyRules()
>>> r2 = plural6.LazyRules()
>>> rl.rules_filename O

"plural6-rules.txt’
>>> r2.rules_filename

"plural6-rules.txt’

>>> r2.rules_filename = 'r2-override.txt' @
>>> r2.rules_filename

'r2-override.txt’

>>> rl.rules_filename

'plural6-rules.txt'’

>>> r2.__class__.rules_filename ®

'plural6-rules.txt'’

>>> r2.__class__.rules_filename = 'papayawhip.txt' @

>>> rl.rules filename

'papayawhip.txt'’

>>> r2.rules_filename ®

'r2-overridetxt'



1. RN SEHIGR K T rules_filename J&VE R EAEIR T E I
{8

2. e JE PE I EAS 3 AR SE AL

3 e WASEHEER B AT U RFRT _ class_ J&PEK

Vi ZRJENE CT AT (1) 72 S S R g D o

4o IMARBECERIEYE, A VIR AR ARZ SEB B S (i
1 r1) 2520,

5. D& (overridden) TiXJEME CUXHEN r2) WA SE
1] K5 A2

PRAE ] 20 BAT TR 71«
def _iter_ (self): @

self.cache_index = ©

return self ®

1. LW A—Ul for fHIR
_iter_ () FiEARSHMA

2. BEA_dter_ () J7VEHNTT BN B DA IR ] — AN AR
EAREIF, &[] self, BWREHEIZIREX T next_ () ik, H
BRI AN A R R (R E

def _ next_ (self):

P H iter(rules) B,

pattern, search, replace = line.split(None, 3)

funcs =

build match_and_apply functions( @



pattern, search, replace)

self.cache.append(funcs)

return funcs

T I N—11 for HM—UFH __next__() J1V%,
next(rules) P ERFE W H o« Z I VFANAETMN I G 1E AT s i) Lt
Bk o PrUAFRATTALIX 4

PR B a3 43 22 /D NVAZ R 2
build_match_and_apply functions() BREOLEBEN; 58 MET
—FE.

C MEIARE, FER[EIVCECHTN H BhRe 2w (PRAFAE TG
funcs H) , FATE HARSE S self. caches

MIGFERTRE S ...

def _ next (self):

line = self.pattern_file.readline() @

if not line: ®

self.pattern_file.close()

raise StopIteration ®
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XA RGO E R TS readline() vk (ERE: A&
AL AEE M readlines()) M NT RIS FORTAA L
AT, BN AT. (XN ZRIFFFHEE G ! B HAG T2
HEACH..)

WRA—17 readline() "LALE, Lline i A2 F 1T H .
T2 A E— NI, line 2N FRTRFE \n'
(PIZERATRE) o WIER Line RFLI AT,  WhEWRAE X
CAWAATE T .

HEANBNE AR, FRATY. G FI SO IF 9t 4 (1)
StopIteration yi. 0AE, FFITUL LU 2 A AT LA
B 7 VU 2 R NV S VAR E ) = =P eSS/ WILI IS & C H E
—ATRELAHEEEH F AT T PR, FATTAA R
b, JEARERLE . (RN R D

HEFERTEE]  next O JFVERITTAA. ...

def _ next_ (self):
self.cache_index += 1
if len(self.cache) >= self.cache_index:

return self.cache[self.cache_index - 1]

if self.pattern_file.closed:

raise StopIteration
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self.cache }f & —FATUEHCIF N H ER AR () D e 2135
(/DN ZE LKA ) self.cache_index ik IKATF
—BIRFIP G4 H o IR BRI G A (4 IS
self.cache HJ&KE KT self.cache_index) , HSAFA Ity
Hh—2R A7 M FRATTAT DAMNGRA 7 il [ DE BC AN FH 2 g 1 A
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Ji— 07, WREATE A NGZAE T a4 H, HH SN SR
WL RH XS R, EARTEE FH—m, IR AT R4
BT ERIND , AN A#AGEM . a0 RSO ¢
H, EWERMNCEHE T E—FANCL kL2 R T #
O EE—47, i H e SR AN 2247 T ILBCHNY,
HIige. XFO&5e; e loe; JBhe 7. %45,
Fa? BE—1, TADULTELT -

WE—R, RAETHAHE? 4.

G NI, G T LazyRules I —AN 52, 1Y
rutes, ‘BT IR OB IFRA L

YRS AN ULECRI N FH Zh e, K& 2217 0 R I AE A
o Tk, WBEACSCAFE AT, B G UL AN Y FH 2
ie, oA,

ftn, S EIGA, IEAF &8 4TI T W REE,
A B2 VLR s @, WAL 2 K47
SCAF AL EL

Bk —A, PAZHE S, R A AT plural()
BRHCRAE— AR BRI AR S 2. plural() BECT ] for fEIA
S iter(rules), XHEGAFRGUEASH EFTITHI ST
IO

F—kam )y, for AR M rutes TRE—AME, ZEHSH
M __next__()J7¥k. RIMIX—IK, ZZAFCEBIEN T —IL
BTN B Rext, BRSO 5 — AR — 8 R —
AR BRI D I AT, AN AT T iR
bl ZRAF ROy, TIPS H Vi .

fan, BEAZEEG, K58 — D AULE.  FrEk
for HIAFRIZFFH M rules 15K —ME .. XS H R
_next__ () ke Xk, SR T —EAH N4
Hy miBAMIHERKEE — A ——T & __next__ () kg8, NI4T
JHR A B —47, WL QI VL RO AN I DhRe, IF2%
172 o
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AR R0 FRATTAR AR S 5 ) B i) ANDE G o G SR AT T S A S
ZERHTERA] T AN VLECRUN,  FRAMN T AL e IF sk, Sofkie
—HATIF . SUIFREFS AN M (h B2, 2845 K —A
readline() iy &MWL HifE, RAFCAHEZAHT, HH
FRRMCGRTF IR — A A 3, AR e s = - —AT
T, GAF PR A4 H AR 2

Al e B AR AR R S

B/MEFIEEARM . 7E import B AR (R — ) it S il 4k
ARSI A EIRAEERD S

BN RE R 0] 2 AERRR R AR AL S Faal AR R,
SIS BT RE . ARACKE QI B AN 22 A7 DI e, AE
BAEOL T, DT RS 3CrF, TRk 2 D AR i
Ho

AR EAR B . P B e eI s, A
e, Ao, —HKEARIG

U597 st o e W, R

X A4 LazyRules 7~ 75 EE A0 AR HE
Jis BRSO IT (FE __init_ ()
), RSSO E R R S
Mo 4 Python iR H 8id% 5 —> LazyRules
RIS, Python 2 &R S04
EEIBATISR PT Re o & — AN AR AW TR .
KAz LA KIS [EEE 47711 Python HERE
(K555, Python Rl REMAANIE HY,
LazyRules X Gl il Be— EHASRIL

KRR R I M e ANBAE  init_ ()
H T FF S I AR AT AT IO U] i
—HATIF, ARATCAFT IR SO, e
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PEOLE, SCHISCrE, JRHfHRAT e,
Wiseek () Jrik RS MARES T (13 )7 BEH o
A VRN EE L ST I, dnfA
AT RERIEBETE, BTk 2t
FUFTAT BT AN R G kAP HAT
PRI TR Rl e ()l LR PRACRS RS 2%
W BEZ R WS SRR, K
WCEARIIT A BN, ARIGNH], ARz
(RN E
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* %

YNV o

ISR

PEP 234: i5/8#4% (Iterators )

PEP 255: i L2 i #%  ( Simple Generators )

REFET R A RAs ES ( Generator Tricks for Systems
Programmers )

e =

© 2001—9 Mark Pilgrim


http://www.python.org/dev/peps/pep-0255/
http://www.woodpecker.org.cn/obp/diveintopython3/generators.html

Search

AKX B 4 00> - APython 3»

R FIEAAR

®6Great fleas have little fleas upon their backs to bite ‘em,

And little fleas have lesser fleas, and so ad infinitum. **

— Augustus De Morgan
\/
RN

HAWAII + IDAHO + IOWA + OHIO == STATES. B, HeNiiiiZ:,
510199 + 98153 + 9301 + 3593 == 621246. WALV &7 51?2
AN, X gk,

R R — F .

HAWAIT + IDAHO + IOWA + OHIO == STATES

510199 + 98153 + 9301 + 3593 == 621246

H=5
A=1
W =20



0=3
S =6
T=2
E =4

GIXFERE B FR N cryptarithms 8435 54747 K(alphametics) .
FRERT DAPEH SEBR I B, 1 A AR AN RERH e-9 T
PR — A G, WIRRE ] #8220, P 1 — MR SES.
BRI M7 A e RS BEAS LS 21 T WA RSB
A H B T AR S R 2[R — AN, P ANREE R, JEA
“HLATARERL o THiR. B A ) T REEUORIE U SEND + MORE =
MONEY o

EIX—F, TATKRAN— ) Raymond Hettinger 4 5
[RHE LU EAR () Python B2 )70 IXANREFE N 14 77 1CHPRAR V-
REF ARG

[F# alphametics.py]

import re

import itertools

def solve(puzzle):
words = re.findall('[A-Z]+', puzzle.upper())
unique_characters = set(''.join(words))
assert len(unique_characters) <= 10, 'Too many
letters'
first letters = {word[@] for word in words}

n = len(first_letters)



sorted_characters = ''.join(first_letters) + \
"".join(unique_characters - first_letters)
characters = tuple(ord(c) for c in sorted characters)
digits = tuple(ord(c) for c in '©123456789")
zero = digits[0]
for guess in itertools.permutations(digits,
len(characters)):
if zero not in guess[:n]:
equation =
puzzle.translate(dict(zip(characters, guess)))
if eval(equation):

return equation

if __name__ == "'__main__':
import sys
for puzzle in sys.argv[l:]:
print(puzzle)
solution = solve(puzzle)

if solution:

print(solution)

YRR AN SATIBAT XA . 7E Linux b, BATIG LA K
AR (R T URLA ARSI ST BESEAE — 2L ], iy L
ASHRES . ORI T )



you@localhost:~/diveintopython3/examples$ python3
alphametics.py "HAWAII + IDAHO + IOWA + OHIO == STATES"
HAWAII + IDAHO + IOWA + OHIO = STATES

510199 + 98153 + 9301 + 3593 == 621246
you@localhost:~/diveintopython3/examples$ python3
alphametics.py "I + LOVE + YOU == DORA"

I + LOVE + YOU == DORA

1+ 2784 + 975 == 3760
you@localhost:~/diveintopython3/examples$ python3
alphametics.py "SEND + MORE == MONEY"

SEND + MORE MONEY

9567 + 1085 10652

*
* %

HE|—MEAPTH HILHI T

FRP AR U R A ) 2R AF S ER B R T AT 1) 7 R A-
Z)o

>>> import re

>>> re.findall('[@-9]+', '16 2-by-4s in rows of 8') @

>>> re.findall('[A-Z]+"', 'SEND + MORE == MONEY') @

['SEND', 'MORE', 'MONEY']



1.

Ve W R

re B (M) Z2 ik U Python SEI . “B1 A — IME S IF R 4K
findall(), &% MNIENREXM—DFRF RS, R)a
et A A LB Ay IR L, AL
FCAE BT P41 Findall () p&A0R [T A7 VL AC iAo 1 1 54
H 81

X IE N AL 2 T B4 FEk, IR R A
HIZ, P EE N Ie s R A IZ I E MR IE M 745 H o

KIET A AR 2 S

>>> re.findall(' s.*? s', "The sixth sick sheikh's sixth
sheep's sick.")

[' sixth s', " sheikh's s", " sheep's s"]

IX R e B A A 28 2 o

Ay ? XA IERE AT, A s, RIE LA

AT T AR R FU (. *2), RJF A2k, RIF T s
RN TR A, A I T A UL

The sixth sick sheikh's sixth sheep's sick.
The sixth sick sheikh's sixth sheep's sick.
The sixth sick sheikh's sixth sheep's sick.
The sixth sick sheikh's sixth sheep's sick.
The sixth sick sheikh's sixth sheep's sick.

{H 2 re.findall () BREE IR T 3 NULHC. AERARI G, Bk
B TE -, BRI A AN? B B A 1
VU, S—ANULECAES —ANILRC 2 &N, JT PSS — Mk ]
T, AR T ARG SRR AN ES, PR A
BORA T, DAk 7. meE, SRR EI T . AL
fic, AsETA.

ﬁﬂ?ﬁﬁﬁ%%%&ﬁ&ﬁﬁ%:ﬁﬂ%ﬁ%ﬁﬁﬁ@o
*%*

EF5H FIARIITTER




Sets MG LE 741 Hh B AN A 1) 0 2 AR 1SR 18] 1

>>> a_list = ['The', 'sixth', 'sick', "sheik's", 'sixth',
"sheep's", 'sick']

>>> set(a_list) O)

{'sixth', 'The', "sheep's", 'sick', "sheik's"}

>>> a_string = 'EAST IS EAST'

>>> set(a_string) @

{IAI’ 1 l, IEI’ 'I', ISI’ ITI}

>>> words = ['SEND', 'MORE', 'MONEY']

>>> ''.join(words) ®
' SENDMOREMONEY '
>>> set(''.join(words)) @

{IEI’ IDI, IMI’ IOI, INI’ ISI, IRI’ IYI}

S MTE TR RIS, set () BREURFIE AN
IR AR o JEEARZR A For fiG3A 0] LA B B
k. MWAIRMZIS oos, BEEES. B4, S=4

FHIA BRSO/ a i 1, By Python 4E
GARVFES, e R 17— At S0 302
SAEAEN, Prele R TR BORIAIER B B AT 2
FOHL 7

N 1Y & S5 N LB N e s = PN PN I/ R B o =R = e i
Fr1.
C B ATFRRRAIR,  Join(a_List) R R R DEE
JE A

C PTRL SN EFER AR, IR AT AU IR [P R H
PRL AL 74T o



TR R T I XA BR3P LA AN R 7 4 1

LS

unique_characters = set(''.join(words))
XA FNRAESL B ARIBANTT BE AL B IR A5 T AR 207 0 i

BT %
* *

(i

FURZ 9w 1E 5 —FF, Python 5 assert ifh). X& T
o

>>> assert 1 + 1 == 2
@
>>> assert 1 + 1 == 3
@

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

>>> assert 2 + 2 == 5, "Only for very large values of 2"

®

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

AssertionError: Only for very large values of 2



1.

assert W) JE A ERATA] 5921 Python RIE . AEIXAM+
HORIA 1 + 1 == 2RMEZ N True, FTL assert 1)
AT =1

SRIM, WA Python FRIASKRIE 45 LN False, assert tH 1) &l
H—~ AssertionError.

PRoa] AL NSRRI 127 B, AssertionError 579 #7 i
HH PRI i ] DA FH 4T BT H

bl b, AT 6

assert len(unique_characters) <= 10, 'Too many letters'

AR T

if len(unique_characters) > 10:

raise AssertionError('Too many letters')

FREFE ARG XA assert tRHERARREEE S Z T 10 1
IAS TR R BRI Do DRI A RS AN IR IR - BEX R — N AN ] 1 5
5 M A 10 N, 5 A2 T 20 ADNHIASR] I BER 3K 8 E A
A REA I %

* %

A RIE I

R ATE AR i e 2, RAE S A R

>>> unique_characters = {'E', 'D', 'M', 'O', 'N', 'S',
IRI, IYI}

>>> gen = (ord(c) for c in unique_characters) @

>>> gen @



<generator object <genexpr> at Ox00BADC10>

>>> next(gen) ®

69
>>> next(gen)

68

>>> tuple(ord(c) for c in unique_characters) @

(69, 68, 77, 79, 78, 83, 82, 89)

o R RIE AL A yiel dEIEE A R AL, KA A S HIE
RARINLAEN T, ABAS S T3 H8 -5 11 e FH [ 5 A R e ke

Az AR A TR [AEAR AR

W H next(gen) IR [PLIEACERI) F—ME

C WRARIEE, IRATDOR AR AR R IA B4 tuple(), ist(), BL
H set (O)KIEAPTA HMEI HiRITAH, PIREE RS . 7EIXM

LN, IRANTEZE XIS — B AR Rk 3 ord(¢)

for c in unique_characters4§Z§”tuple()EﬁiﬁiﬁﬁTElj7,

Python 2xHEIKT HY Bt — AN pleas ik 2.

US4 0 2l 1 2 1 SIS 90 B T T

[N 54 CPU T N AE(RAM) G SRR it
— IR H A A AT 12 25 0] 1) bR £
(L5545 tuple() B set (), HAEAias
ik A AT

X BT FIFEF AR 55— ATk, AR R s o 2

def ord _map(a_string):



for ¢ in a_string:

yield ord(c)

gen = ord_map(unique_characters)

%&%ﬁiﬁ%%ﬁﬁ@%?%s
* %

THEAE... WiE R T

B, AR 2K 00? FESE AR S . (TR
FEAC BRI, FESAT U LA e o AEIX BLIRATT UL 2 4175
Hes, mRRsE A MEA S E ARt A AL, FER—
B, 4L T RLE IR A, )

REVIGEIXFEN, AR D (T LAY, Al L2 7B, ]
SEBEERI AR KPR, AR IR eI TR 5 45 s —
SAIRII BT I RE . P I/ IIER RN A28 e/
1, WRAEIUHEMSEH. ok, WARAER. Heasditibdk
IR 3 e sl 2 ANHES, IR A 3 DIeE NP
I, SRR AT ] BT P4

>>> import itertools @
>>> perms = itertools.permutations([1, 2, 3], 2) ®

>>> next(perms) ®

(1, 2)

>>> next(perms)

(1, 3)



>>> next(perms)

(2, 1) @

>>> next(perms)
(2, 3)
>>> next(perms)
(3, 1)
>>> next(perms)

(3, 2)

>>> next(perms) ®

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

StopIteration

. itertools P HLAT KA S AL AR R, UFE
permutations () R, ‘B HHA I A 2 1 TAE AR
T
. permutations() PREERZ — NFAI(OX AR 3 MNMCEEA T )
) F— DRI EHP R T R A H AT . BREOR [FHEAR
2%, AR DALE For IR BN E M 5 A e o 3k B FRak 773254
vk s BT A
[1, 2, 31H 2 M — DM (2, 2).
WAFHEA S P (2, 1) (1, 2)EAFT.
LR T . XEe 1, 2, 3TEUNEIETAEHES. B, 1)
B (2, 2)XFETENEA LI, FoheMeEsELE Fi8E
TIA R EERHS . YA E 2 P Rk, BRI —

StopIteration J&% o

itertools FEERAT 5l oA AT BRI 2R DY



permutations () BREIFAN—E B AR . EEATMTH] —
HR AR,

>>> import itertools

>>> perms = itertools.permutations('ABC', 3) @

>>> next(perms)

>>> next(perms)
(‘A', 'C', 'B")
>>> next(perms)
('B', 'A", 'C")
>>> next(perms)
('B', 'c', 'A")
>>> next(perms)
('c', ‘A", 'B")
>>> next(perms)
('c', 'B', 'A")
>>> next(perms)
Traceback (most recent call last):
File "<stdin»>»", line 1, in <module>

StopIteration

>>> list(itertools.permutations('ABC', 3)) ®

[("A*, 'BY, 'C"), ('A", 'C', 'B'),

(IBI, .A.’ lcl)’ (IBI’ lcl, IAI),



1.

('C', A", 'B'), ('C', 'B', 'AY)]

TR RS RS AT AR, AT H ABC!
MR A, "B, 'O RN

['A', 'B', 'C' I3 —DHAIECA, B, "C).
A 5 NHARIIHES ) — [FIRER) 3 AN FR/F, ASFE T .

H T permutations () BREUR IR [FIEARSS, — MR IR
HEZ 7 AR XA B 4 WL 1ist () BRECR A 26 I
P RS %

* %

rTERTOOLSTR B ) B H @ ) ZR T

>>> import itertools

>>> list(itertools.product('ABC', '123')) (@

[CA', 1), (AT, '27), (AT, '3,
('B', '1%), ('B', '2'), ('B', '3'),
('cr, 1), (c, 2, (e, i3]

>>> list(itertools.combinations('ABC', 2)) @

[("A*, 'B'), ('A*, 'C"), ('B", 'C")]

itertools.product () B R [R5 AN F1 ) 1 < 7R SR AT
IEALES .

itertools.combinations () BRI EUR P40 545 2 e A 46 e K
FERIFT A A 1iE 3 . IX A itertools. permutations () PR
TR, BR T AN DA AT A R = S s 5 . i A
itertools.permutations('ABC', 2)[AJIIR[F]('A*, 'B')and
('B', A" (FILEMHS ),
itertools.combinations('ABC', 2) ALIR[F[('B', 'A"),
HERCAT, B REER, FURIT AR .

[F# favorite-people.txt]



>>> names = list(open('examples/favorite-people.txt’,

encoding="utf-8')) @

>>> names
[ 'Dora\n', 'Ethan\n', 'Wesley\n', 'John\n', 'Anne\n’,
'Mike\n', 'Chris\n', 'Sarah\n', 'Alex\n', 'Lizzie\n']

>>> names = [name.rstrip() for name in names]

@

>>> names
['Dora', 'Ethan', 'Wesley', 'John', 'Anne’,
'Mike', 'Chris', 'Sarah', 'Alex', 'Lizzie']

>>> names = sorted(names)

®

>>> names
["Alex', 'Anne', 'Chris', 'Dora‘', 'Ethan',
'John', 'Lizzie', 'Mike', 'Sarah', 'Wesley']

>>> names = sorted(names, key=len)

@

>>> names
["Alex', 'Anne', 'Dora‘', 'John', 'Mike’,

"Chris', 'Ethan', 'Sarah', 'Lizzie', 'Wesley']

XA RIE ARG SCAR N B LL AT AT 4L PR R R [F] o



c AR, O IEAMI TR AR), 1ist (open(filename)) Kik
R E AT R R A F 0l 4. XA A 18
rstrip() TR NAB RS ATRERNE A (FRSAEA A
Istrip() JSiABERLHINAS A, LU strip() 1Tk R #ERR. )
. sorted() PREHESE IR IFR EH FIR I BRIATE D
N, B TR
. BRI, sorted()RRALIZ DR EUEN key 24, T HALH
key KFHEFFo XN H, FHFREULE len(), Pl EH%
len(each item) RHFF. FAIA THALAIN, RFEEMK, #&
- pUANIUP

IXHI itertools FEEHA AR R? 1R D4R A T XA 0] @,

..continuing from the previous interactive shell..

>>> import itertools

>>> groups = itertools.groupby(names, len) @

>>> groups

<itertools.groupby object at 0x00BB20C0O>

>>> list(groups)

[(4, <itertools. grouper object at Ox00BA8BF0>),
(5, <itertools. grouper object at ©0x00BB4050>),

(6, <itertools. grouper object at 9x00BB4030>) ]

>>> groups = itertools.groupby(names, len) @

>>> for name_length, name_iter in groups: ®

print('Names with {0:d}
letters:'.format(name_length))

for name in name_iter:



print(name)

Names with 4 letters:
Alex

Anne

Dora

John

Mike

Names with 5 letters:
Chris

Ethan

Sarah

Names with 6 letters:
Lizzie

Wesley

. itertools.groupby ()R — T HIFI— key BREL, If

HaR[F—ANE R el iEREs . B——ocdle s
key_function(each item) 45 KA F— MU P A7 X A
key 45 R0 E FIIEAES -

A 1ist() RIS FER XA IEARER, AT i R R T 3%
AT A ICEABIE TREANFIR . B EE 1
PR—HFER T E, IRBIEEFITG . R IRAEE A — R (1
w, 78 B 20 for fHH LI, /RTFIHH itertools. groupby ()

KA — B LS.

FERXANI 5L, 45— D28 KEH/AN A T8,
itertools.groupby(names, len)¥< AT 4 N FRERI44 T
AR —MEARE I, P AW 5 ANF R4 FIAE 5 — AR
arHL, DUERHE. groupby () BRI 58 4 IR, & nT LUK 745



AL E 0, R ECPHL N T, SR AT IRBEAR R key PREL
AT A

mgg%:itertools.groupby()fl%?ﬁﬁﬁﬁ)\ﬁﬁﬁﬂ
O e o A e B P A R E W TAE. 16
] L, R len() BREYAL T

YA, KR TR A SIR B2
R EHEE P T

Are you watching closely?

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

>>> list(range(10, 13))
[10, 11, 12]

>>> list(itertools.chain(range(@, 3), range(10, 13)))

®

[0, 1, 2, 10, 11, 12]

>>> list(zip(range(@, 3), range(10, 13)))

@

[(e, 10), (1, 11), (2, 12)]

>>> list(zip(range(@, 3), range(10, 14)))

®

[(e, 10), (1, 11), (2, 12)]



>>> list(itertools.zip_longest(range(@, 3), range(19,

14))) @

[(e, 10), (1, 11), (2, 12), (None, 13)]

. itertools.chain()BREEZ NN IEARAS, IRIAI—MIEARS,
BUEE BRI A NS, DLURERAE S Pk 32 A

IERE T AN A (KB b, EEATMEH FEAREE, e

AL NP R AE—i . )

. zipQ)RREUMAEI A R T W, iR AR A AT
% H P51 R 5 IR Bl — kAR, L — Do s 28477

P —ATeE A e, RSN FIIRSE A ouE (4

Bl . AR HE.

. zip() AERIE BT IG R FIRAR{E 1. range(10, 14) {4
PU/NTC % (20, 11, 12, Al 13), fHJE range(0, 3) A 3, FTLL zip()

BRAIOR [0 3 N ICER AR

. M, itertools.zip_longest () PREULE Ik & LT H I 45
JFE BT A 452 1, 0L 5145 Fé 2 5 R TG 25 JH N None 1H.

LN, IR LCHERARAT R, R AN A R B o A A AR
We? iGHE N IH:

>>> characters = ('Ss', 'M', 'e', 'D', 'O', 'N', 'R', 'Y")
>>> guess - (.1.’ l2l, lel’ l3l, l4l’ l5l, .6.’ l7l)

>>> tuple(zip(characters, guess)) @

(¢'s*, '1'), ("M, '2'), ('E', '@'), ('D', '3"),

(o', '4'), ('N', '5"), ('R', '6"), ('Y', '7"))

>>> dict(zip(characters, guess)) @



1.

25— DN PRI R — AP A R (I e R BB R 1
MNFREW AT H), zip BREURINT QI — A 7B, et

T LXK ARTE? DR A I AN E 45 04 1F 4 ] U SRAR 3 4 dict ()
PRFCR A LA R B, 6 P A E R . XA ST
A HBIME— 775 URGR AT DA R S p ok E R g i, )
JVE M FT EDTE LA 55— N 271 HY T 3 SR 0 (- S AS B
B #8220 i), (B &R ] LLE WAE—AN 7Bl % characters
H guess TSGR NI X6F Y 21 T AH Y IR 2

AT FBUPR DB AE HTE A BOART B A T REMIRR B 0Kt
AL 1) 7 RS B itk v A8 1 7 S

characters = tuple(ord(c) for c¢ in sorted_characters)

digits = tuple(ord(c) for c in '©123456789")

for guess in itertools.permutations(digits,

len(characters)):

equation = puzzle.translate(dict(zip(characters,

guess)))

{22 translate() 7L A4 AWE? WS, IRATENAER] T £ /-
I T o %
* %

— BT IR AT B BT
Python “F4F RATIR 2 J5idce FANIHE 775 i s b2z 2] 7 Hrp—

Y. 1ower(), count(), Al format (). IMAEFELARNH— A omk
{HEE g N FI A E A4 B I HOR: translate() J7i4o

>>> translation_table = {ord('A'): ord('0')} @



>>> translation_table ®

{65: 79}

>>> "MARK'.translate(translation_table) ®

"MORK'"

C TR RN AT IR, Fe e R PRI
OF B — PR SEBR b, VAR R AN IERA ) — Bk
Sbr BB —A> T (byte)eit £ 55—~

. dgfE, Python 3 WP TR R, ord() BIEGR [T AT

ASCI B AERXAMII 1, FAFE A-Z, Bt BLRBIR5E M 65 3 g0
NS

. TR translate () ARG MR, JFAlEK
Fetfoz v A i o BR)TE UL, e DAL S (O B v 1) 71
FOZ S N . AEIXAB] 7B, R MARK “HH 175" MORK.

IAEARIF AR BE N AL TR IR T o
XM BEERGEREAT AT A KRR ? SEPr b, RRKEE.
>>> characters = tuple(ord(c) for c in 'SMEDONRY"')

@

>>> characters
(83, 77, 69, 68, 79, 78, 82, 89)

>>> guess = tuple(ord(c) for c in '91570682")

@

>>> guess

(57, 49, 53, 55, 48, 54, 56, 50)



>>> translation_table = dict(zip(characters, guess))

®

>>> translation_table
{68: 55, 69: 53, 77: 49, 78: 54, 79: 48, 82: 56, 83: 57,
89: 50}

>>> 'SEND + MORE == MONEY'.translate(translation_table)

@

'9567 + 1085 == 10652

A s 2 s 20, BATTRE I U5 A A BB P AN R I
{H. charactersit:alphametics.solve() &%+ )
sorted _characters) 7 .
o TS AN RER R L, BATTPGE T E A R R
B 7. w45 Hguess, I f&alphametics.solve() A
i ffJitertools.permutations () PRZEGR [B{E A% I
. Wl ¥t characters 1 guesszipping Hi K 1 76 26 7 41| #)38 H
)7 HRAE e 5% o X 1F Ealphametics. solve() fEfor iR
L RS
$5 J FRAT PR e e R AL i 45 SR AR A 47 H 1P translate () J7 V%
XS R F AT 5 P IR RS BEL AL BAE N [ 207 (JE T characters
R RERT guess TIELT). dide — DA R I ATER
Python &&=,

O 244 ARG . R AERIE T i — /> Python RIAR YT
A A ? .

* %

RAEAT 45 B AVE A PYTHONRIA T K
(=1



http://www.woodpecker.org.cn/obp/diveintopython3/advanced-iterators.html#dict-zip

XX A 1 AL PR 5 S — 0 o (B U, R R R T B Je — ). &
BN AT B B, M52 T84l 9567 + 1085 ==
10652 ' XFEM— . (HIE— N1, A Rat 4
UF1r? i\ eval(), Python 1l H =K{H T H.

>>> eval('l + 1 == 2")

True

>>> eval('l + 1 == 3")

False

>>> eval('9567 + 1085 == 10652"')

True

(HAES%—F, ARIEXEE eval () HARK TAREER. il
FEATPython ik 2 FLIE IR A7 A7A

>>> eval('"A" + "B"'")

'AB"

>>> eval('"MARK".translate({65: 79})")
"MORK*

>>> eval('"AAAAA".count("A")")

5

>>> eval('["*"] * 5")

N, EwsENe!
>>> x = 5

>>> eval("x * 5") @



2.

25

>>> eval("pow(x, 2)") @)
25

>>> import math

>>> eval("math.sqrt(x)") ®

2.2360679774997898

eval ()F&52 HIRIA T BLG | FHAE eval () 2 /b X4 5748
o W (eval ())7ERREL B, &t o] LLg | H JRi AR 5 .

DL PRI

PR

e, 1.

>>> import subprocess

>>> eval("subprocess.getoutput('ls ~')")

®

'Desktop Library Pictures \
Documents Movies Public \
Music Sites'

>>> eval("subprocess.getoutput('rm /some/random/file')")

@

subprocess FRER SEVFURIATAEAT shell 4 I LLF 45 Hf E A5k
i
PATAERN shell fiv 4 Al fie 2 FEUKAN (AP JER,



EIRH)IE, B TAAAER R R __dmport__ (), 'EIEWTFTRIE
AR, AR, JRREE S . A eval () IUHE
ZE R, ARRT AR IE A O R ZRIE ORI BR AR BT ) S A

>>> eval("__import__ ('subprocess').getoutput('rm

/some/random/file')") @

. BHERZ— Rrem -rf ~ B B EE AR
H, HRREASA R SIS



eval()
yFi K

MK
JTAN\

LN, AR FR 32 X ok B ARG AR RGE A TR AR . AR MZ A
RN B Heval(). 28R, KRB et 42
“AEAERY o A RUIREUE E AR NAZR XA PR R R IA
BN W _Ef >N web g5 o ANEEFIRIIAY, “Gosh,
XA BRAESRAE LA T8 A 2 (K 74 s #80E. ZEAE A i fERE
AHIEA I o 7 oA N G X 155 B BRGS0 T 0
ATACR IR B T o LA PRSI AR L ), AR5 Rl
FHAIOR R 55 s Ui FE AL T




(EIEH A RAIRE T LL g I RERIE I ? #f eval () JlE]
—AANBEYT R AN F AN A b B . W, X AN

>>> X =5

>>> eval("x * 5", {}, {}) @

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

NameError: name 'x' is not defined

>>> eval("x * 5", {"x": x}, {}) @

>>> import math

>>> eval("math.sgrt(x)", {"x": x}, {}) ©®

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

NameError: name 'math' is not defined

. AR eval ()RR EE RIS AN R Y TSR R IA R Y
A SR A R A4 AR A I A (. AEIXANMEI 7 HL, e A TR R S I,
B AT H o+ s BESRAE I, 754 R AR H ) 44 57

BJERAH A& x, BTl eval O T — %5

o AR L kAP 7 Ok B AR 4 R A s ) L
Ty, XA — Jf HIX A XS — AR A SRAE I AT A o

. BIMEORMINIE N T math BBk, VRE A 1EAL 25 eval () BRELTI 4
AR, PrCARERM T .

MEF, AR e RPN BRI Web iR 551 !



>>> eval("pow(5, 2)", {}, {}) ®

25

>>> eval("__import__ ('math').sqgrt(5)", {}, {}) @

2.2360679774997898

o BIEARAR NS MR 4 R R 44 A ], BT T
Python PN R ZUCAE SRAE I IS & nT H 1. BT BA pow(5, 2) R BAL
i, B 5 Fl1 2 J& AR =, T pow () A2 PN 4 PRI A

C ARAE AT ERARAH A AT, dREEE. ), __import_ ()
e — N WEERE, PrLle R T,

JEIP, X R URAE TR eval () 1 I i 20K 4 R AN R
B s e B o A I, URATAR AT LA
>>> eval("__import__ ('subprocess').getoutput('rm

/some/random/file')", {}, {})

L. S5 B AT OB T BEER web HR55. A7 A8 £F /74421
i eval () 52 WY, %A .

>>> eval("__import__ ('math').sqrt(5)",

{" _builtins__ ":None}, {}) @

Traceback (most recent call last):
File "<stdin»>»", line 1, in <module>
File "<string>", line 1, in <module>
NameError: name '__import__ ' is not defined
>>> eval("__import__ ('subprocess').getoutput('rm -rf

/)"



{"_ builtins__ ":None}, {}) @)

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

NameError: name ' __import_ ' is not defined

o N T LRNIRMEAZBENRIE, IRFFEE L—1F

" builtins__" WSS A None(Python HI A3 (B I 4= Ja 44 725 TH) 7
Hl, AR, S R AR NI _builtins_ "R PAAR
B o SRR (A N R B B ) AE A B R i U 7 5
ARG O A B SRARL 1 38 2 s ] FH 1

o MM AR M builtins_ . ANJE builtin_

_ built-ins_, BF BN R, SN S IsiT{H
JE AT EOR IR .

M eval VIAELZ A T2, SHAR.
>>> eval("2 ** 2147483647",

{"_ builtins__ ":None}, {}) @

. BMEASREV I B builtins_, RIEE T LT —ANMHEA0 R 5%
Yoikio i, KSR 2 (1) 2147483647 IR 743 5 8RO RSS2 1)
CPU F X 21K 100% — Bt [0] o (W RARZEAS H. 3 shell HHi4
XA, W23 LIR cerl-C SRBEHI K. ) BOR EF, XAFERIE &
LG LR Bl —ME, AH R AE X B TR] LR IT) R 25 a0 i 3 T AN

T

Ja, Python 2Rk U SRAR A Al ek BI0M S 2 4, H
2 SRR A VE TP AT A o A SRR R BeBe e AT el i,
RAR R G e Al 2 R AW B . (HEHE RGO 2
7 H AR *

* %



.

+

o v

®©

SEHTH ZRPUEHE

S RIORE: X AFE PPl i B, ) o T BEEOR RS, (Al
GIZE A A REIIL . A TIERIE N, &

(e

i idre. findall () B EHL BIK R (10T A 7 1)

15 4225 Rl set () B CHR 30k 580 B L0 T 4 Al - B

W itassertiB A i At AT L 10 ANIUAF 7B (RS
Wk AR

T I AN A B AT e 40 Rt R AS CIAE

ffi Hitertools.permutations () RRIEL LI 5L A7 n] GE Tk ):

i translate ()77 #7041 o) BER AR 40 i Python ¢
LSV

¥ Feval () BEEGHE I SR Python & 1A O 56 fif

IR [AIEE—ASSRAEEE RN True ARIL
AU 24 ATACAS. *
* %

D B

itertools fHiLR
o itertools — M T RAE I ) AR AR pR 4k
« WA Raymond Hettinger 7t PyCon 2009 _I*[f] “Easy Al with
Python” Jf
« Recipe 576615: Alphametics solver, Raymond Hettinger 1] J51 45
[1)3E FH T-Python 2 I A IR A A L2 P
o More of Raymond Hettinger's recipes in the ActiveState Code
repository
o BFARWREAELERL (R BT
o FRERG|, BE RS BLE —AEIER F OBk T A

JEH G Raymond Hettinger [A] R FEELE AU IFACHS, PRI
AR E AR Python 3 FH-4E A AT O FEAE


http://www.woodpecker.org.cn/obp/diveintopython3/advanced-iterators.html#assert
http://www.woodpecker.org.cn/obp/diveintopython3/advanced-iterators.html#generator-objects
http://www.woodpecker.org.cn/obp/diveintopython3/advanced-iterators.html#permutations
http://www.woodpecker.org.cn/obp/diveintopython3/advanced-iterators.html#string-translate
http://www.woodpecker.org.cn/obp/diveintopython3/advanced-iterators.html#eval
http://blip.tv/file/1947373/
http://code.activestate.com/recipes/576615/
http://code.activestate.com/recipes/users/178123/
http://code.activestate.com/recipes/users/178123/
http://en.wikipedia.org/wiki/Verbal_arithmetic
http://www.tkcs-collins.com/truman/alphamet/index.shtml
http://www.woodpecker.org.cn/obp/diveintopython3/iterators.html
http://www.woodpecker.org.cn/obp/diveintopython3/unit-testing.html
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HRIAE: 19 00> PR Python 3>

Xﬁ E ﬁ %IJ R X 103020

HLIGH A

®6 Certitude is not the test of certainty. We have been cocksure of

many things that were not so. **

— Oliver Wendell Holmes, Jr.
(AE) &TEA

FESEEE T, ARR g MR RV TRy 5 2
Her M A 7k ARBY B T AN 057 ). D e
TR A B HH L HINLE . B, BIAETE BT ALy
AR Tk

DA NS AR 2 AT B R AR

U — Rl EA &4 B R 8 7 R 2 7

R R—FE, — AP R A S B D A T PR
AR CHE, X R T S A — R .

S RGBT b AA #c7 ol DAL B3R, A0 A2 a-
3999. M2 LE TR RECFH A UM 0. Bltn, 4T HR
— AN IE S B IE A AU 5 23R DL 1000, N T IAFIATS
P H I, BE 2 A AE 1 3 3999 2 [H .

TEH S kR ok o .

TiEH B Dk FoR 8

Tk B ok R on o B AR


http://www.woodpecker.org.cn/obp/diveintopython3/regular-expressions.html#romannumerals

PAE, FFUGVT roman. py BH. B P T ER T
to_roman() M from_roman(). to_roman() J7VEFZIK— M 1 3]
3999 X [A][FJHEMEL 7, ARJE IR [A]— AN PR R R B 50

FERX AT N R DR RATTIEA T — S A R A S —
ADHIBIKRATIN to_roman pREGE A SLHL TR Z T RE. K
RSB s PRIEAE S 5 M R A G S AR ) A

XA P B ) A i 50 77 & 8 TDD o AR PR AN S 48 715

( to_roman() M2 JG ] from_roman()) AJ LIS A7 FATAr] i &
AT RRE AR R — AN BRIk i 5 k. Python B A7 —4
FLICIGCHESE, B YA 448 unittest AbR,

FRICII R 2B AN LA A HH L R T A SRS Hh (1 — A F B
G 55 PRI N A IO H (A, RIS 22k e R R4 CRY A
i RKAR R . AR 22 AR AU A 1256 1wl 1A
Ry, TR ARG B BAEATT R T 5K 1o HE, ANERT
95, FITllA AU AL o

PG GACKS Z T, L G S R oelEOR sEaa U A HIAT RS
LA AR K o

FEG GACKSIN BTl ) DR E S il S Gt o 4 B
B RE I, SEI s e R T .

FRAHSIS, B TT I 57 B3k BT A B A R 22 i
ATy 2.
FELEACRIYIIRL, A SRAT NORHR I R B R4 Qs 1 e
T AT A RPRAS B4 b el aln] DL B AR S 38 (o
A2 B Tl BE R T B $RASAUS D

FERTA GRS, 0 AR n] AR AR A SR S i 3 A
AR HIHL S, IX DN A R AL AT A B B el 41
(FR A AR R LD XM sz . N ABIEAE S5 0 i,
AN —/NEOAESS, (R D Hog S B el o8 s,
BAALEL 7 = ARATT i S C S B o 3R, B AR ) DAAE S b
ﬁﬁ$%%ﬁ%ﬁ%ﬁ@5ﬁ@}%ﬁﬂu§ﬁiﬁo)

* %

— /MR B ) )



BEAN IR L LR

NI B AN ST IEAE T A AR ).
W BIR % AT LA

...... e Ashigty, MATREN T . Aol Lt 4
SRR

...... E AWy iR S R S R, T AL
RS R o

...... MArIEAT, ARG eI 6] CRIEINGER 2 (R4
k) o B, B AN AR & — A

PR FRATIHE I B A T SR L AN 4 -

to_roman () J7EMNZIR [FIMEK 1-3999 [ LE+-,
X LEACHS Dy RG] FEAIB A Wi W BE X T —MNEA
_init_ GVEWISE. MRS G I UL, BRI TVEHA
SR o FEEEAN R T, A _main__ B, HE A
MR ek A3, B s T .
[download romantestl. py]

import romanl

import unittest

class KnownValues(unittest.TestCase): @

known _values = ( (1, 'I'),

(2, 'IT"),
(3, 'IIT"),
(4, "'IV'"),

(5, V'),



(6, 'VI'),

(7, 'VII'),

(8, 'VIII'),

(9, "IX"),

(10, 'X"),

(50, 'L"),

(100, 'C"),

(500, 'D'),

(1000, 'M'),

(31, "XXXI'),
(148, 'CXLVIII'),
(294, 'CCXCIV'),
(312, 'CCCXII'),
(421, 'CDXXI'),
(528, 'DXXVIII'),
(621, 'DCXXI'),
(782, 'DCCLXXXII'),
(870, 'DCCCLXX'),
(941, 'CMXLI'),
(1043, 'MXLIII'),
(1110, 'MCX'),
(1226, "MCCXXVI'),
(1301, 'MCCCI'),
(1485, 'MCDLXXXV'),

(1509, 'MDIX'),



(1607, 'MDCVII'),
(1754, 'MDCCLIV'),
(1832, 'MDCCCXXXII'),
(1993, 'MCMXCIII'),
(2074, 'MMLXXIV'),
(2152, 'MMCLII'),
(2212, 'MMCCXII'),
(2343, 'MMCCCXLIII'),
(2499, 'MMCDXCIX'),
(2574, 'MMDLXXIV'),
(2646, 'MMDCXLVI'),
(2723, 'MMDCCXXIII'),
(2892, 'MMDCCCXCII'),
(2975, 'MMCMLXXV'),
(3051, 'MMMLI'),
(3185, 'MMMCLXXXV'),
(3250, 'MMMCCL'),
(3313, 'MMMCCCXIII'),
(3408, 'MMMCDVIII'),
(3501, 'MMMDI'),
(3610, 'MMMDCX'),
(3743, 'MMMDCCXLIII'),
(3844, 'MMMDCCCXLIV'),
(3888, 'MMMDCCCLXXXVIII'),

(3940, 'MMMCMXL'),



(3999, 'MMMCMXCIX')) @

def test _to _roman_known values(self): ®

"''to_roman should give known result with known

input'"’
for integer, numeral in self.known_values:
result = romanl.to_roman(integer) )
self.assertEqual(numeral, result) ®
if _name__ == '_main__':

unittest.main()

1. N T EMARE], A AATZI B SRS unittest B
[] TestCase K115, TestCase $24it TR 45 ] LU T RF
JE AN B A 85

2. g iRIRT TSI f A - B SN AR . e
FEm TN R B DA ME—— AR
1) % B A AU U e — A e R = A B LA R
BT W ELMAA R —AN T e, 1077 20 A B 2 ik
1

3. REAMGIINREAE E B RS S E B IR FHE R T
o QIS TTVEANE H S5 1y 1 38 H A D i ok 45 ),
N

4. IXHUH T HESER to_roman() Jiik. CHIR, 1%L BYw
HAH— HAaZ B s, e e mirs) o R, e
PREZN to_roman() JTVEE LT B1: G & — A4
(WL E T SR [l AN (B HEP KRR IE
A o W D S IR A2, A M S A
R [FIRE, MRV H to_roman() I, ANEFHIRATA 79 . X



HLEE R unittest WO MARBIA A JHF to_roman()
FEASIH T . WR to_roman() PO T 55, WIS A
IENIE
. A&k to_roman() JIVECAEWIERE X, IEMH, RS
VASGR A T —AME, B Af e — i LA iR [BME 2 A
right o JXAEPE A —ANE W 1) ] . TestCase FRILHE T —4NTJ
1% assertEqual KA B AME AL B AHEE . W to_roman()
(resuLt)E@ﬂi[]ﬂﬁﬁﬂEﬂ?ﬂHQ§HE§{E:g(numeraL)Z<**§i’ T4
S, IFHMRR M, W AR EAHEE,  assertEqual ANEAT
% . 1R to_roman() HIPTAT IR BB 55 A0 ) TR (H —
#H, W assertequal APl H AT T, T42&,
test_to_roman_known_values &S IEHIRH, XEWE
to_roman() I IR

G 55— AN RGN, AR A EA T Gt L Bl i i

— EARAT TR, Rt LT 4% S to_roman() Jiik. H
76, PRBLZH A2 THEE AR, RN A IZ IR . A
A UERAEG BAETAUS Z ATl S geiland, A8 A PRIt K
IS 25 A H BRI o BBk sE: MkselT,

G ERBE . G5 RIS, AR BEAT G i B 2% 006
.

# romanl.py

def to_roman(n):

'''convert integer to Roman numeral'''

pass @

. R EE, RALSE X to_roman() 7 VAR APL, {HSRIRIEANAR
i’ (%, REUMERTEEZRIBD o« A TAER, 75 EAd A
Python {& B CHE T pass, E AT A BB



T2 AT _FIZE1T romantestl. py SKRHATZMR . a1 G Ad H-v 1y
SITBHNG, S EREAN P ORI Bh IR RS i h & B — 4%
AT R . 2 I8, PRGOS H N % R

you@localhost:~/diveintopython3/examples$ python3
romantestl.py -v

test_to_roman_known_values (__main__.KnownValues)

®

to_roman should give known result with known input ...

FAIL ®

Traceback (most recent call last):
File "romantestl.py", line 73, in
test_to_roman_known_values
self.assertEqual(numeral, result)

AssertionError: 'I' != None

®



Ran 1 test in ©.016s

@

FAILED (failures=1)

®

. BT S PAT unittest .main() , T VEPAT TH— 50
WA R4 MR #1282 romantest.py IR k. X
LA B A Wb E A ZREEK A 1R — N A HG — AN a7 il
Wik, BEARET LS — N5 2 IRV A 28 . ME—
TSR Bt A B — AN IR AR L 24K 4K unittest. TestCases
TR HB],  unittest BRERAFTENH A 7L H
docstring , JFH. UL BZI R IGE & R Dl IEIUHAKE, 1%
MR T -
TR AR, unittest BEHEASFTED H RN 1)
R B fEiZMFIF, assertEqual() B HIEH T —
AssertionError )55, IXJERA to_roman(1) AN iZiR[H] "1
1, HEERH. (BARAABRRENE, SOk mbE T
Python [J%%{H None)
. EUARE BRI AT S R G, unittest FTEIH —A
ff IR R B 2 /> B9 AT 1 R aT 17 2K e,
C AR B, AT R, A A — 2 R AT ik
Yio Gn SR H B A @ 1, unittest v DA ] AT
RO FE P4 1R 1T o 14 assertXYZ  assertRaises XA
assertEqual J7 VLM MU IR A A B S HE A R L, B0 Tl
W BT . B, W2 S —Mi, e AR
(PG B8 B eI F A9 A S AR i) 1T 5 S T

FUE, VR LLSEHE to_roman() J7VA T .

[download romanl. py]



roman_numeral map = (('M', 1000),
('CcM', 900),
('D', 500),
('CD', 400),
('c', 1e9),
('XC', 990),
('L, 50),
('XL', 40),
('X*, 1e),
("IX', 9),
('v', 5),

("IV', 4),

("I, 1))

def to_roman(n):
"'"'convert integer to Roman numeral''’

result =

for numeral, integer in roman_numeral_map:

while n >= integer:

result += numeral

n -= integer

return result



1.

roman_numeral_map »&— A cd, EE X T =k
Kb AREREIEAN D GEC A7 B EECA Ny G
¥, MMEID | =D BEF IR AT B . B — )
TCAHARE—A (G X EAMEE X T RS S, e
N THFHEZEH T, mam Cle—T/h—[1")  ZIcH
to_roman() J7VESZIAL K B fR] HR

X Y1555 T roman_numeral_map AR S5, DM ARAN /7 2
AEA RS B 5 D A H el . N T AL 8, il A R
S DT NE 5 A K 7 A roman_numeral_map (1]
IEAC. — HARA], I H A A i A BB N 2 R E
(result) KB, [RIW5ANE Bk LAHN WEE, WtER,

WRARATIIRATE 2 to_roman() Wi TAE, 1] LALE while fEFAAK
Boasn print () P -

while n >= integer:
result += numeral
n -= integer
print('subtracting {0} from input, adding {1} to

output'.format(integer, numeral))

A TR print () A, FHIS0 T

>>> import romanl

>>> romanl.to_roman(1424)

subtracting 1000 from input, adding M to output
subtracting 400 from input, adding CD to output
subtracting 10 from input, adding X to output
subtracting 10 from input, adding X to output

subtracting 4 from input, adding IV to output



"MCDXXIV'

ﬁﬁ,mjmm0§¢E$IWET%IWEﬁ%o@E%@
PR G 5 R A9 4, 2

you@localhost:~/diveintopython3/examples$ python3

romantestl.py -v

test_to _roman_known values (__main__ .KnownValues)

to_roman should give known result with known input ...

ok ®

Ran 1 test in ©0.016s

OK

. JI%! to_roman() EEUE L T *known values” M H 1] o

MBI HA T ., (HE S % 7 4% %?ﬁj)\ﬁﬁ’ﬁ{ﬂcﬁ’ﬁ
PAT, HPPEAEERE: B DREsy f&i&%\ SYNIERA
F(3999) | K TFREHT (3888) o dHILIXEE, fRuhAl LA
A B B Z T VR BT AR 1 R S NS T AE E”‘“”?E{vﬂ =N
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>>> import romanl

>>> romanl.to_roman(4000)
"MMMM*

>>> romanl.to_roman(5000)

'MMMMM*

>>> romanl.to_roman(9000) @

' MMMMMMMMM *
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[download romantest2.py]

class ToRomanBadInput(unittest.TestCase):

@



def test _too large(self):

"''to_roman should fail with large input'''

self.assertRaises(roman2.0utOfRangeError,

roman2.to_roman, 4000) ®

TN B, G — gk T unittest. TestCase [fY)
Ko PRATCAAERRAN R sEEL 2 NI, QEWRAEAR T R F
B —FE) , (HEIRIMER T el —A, POzt -
— M AN IXHFE, FRATTAT DA I N I ER A E v
HIIE 23 A TAAS [RS8

R AN, A SRR AN TV, R HAZ TR
test FF3kfi 4o

. unittest.TestCase J5Eflt e assertRaises JjVk, %71k i
L2480 AR S . IR 7 v Al N5 T 2
. AR T ERE 2N SE0E, WA S 280K
A& N assertRaises, assertRaises <= |FAfi N S H04% o6 25 4k
TIER D

W RFERE R G —1T. XEIFATFEEEZWH to_roman() ,
[F A TFEF IR & e ) e 88 Gt

try...except HORAEEE) , TMIXLY assertRaises JyvAH#RZ FAT]
SERCT o AREARUITI BT 2 A2 UrassertRaises R HHEE 1) 5
M ( roman2.0utOfRangeError) . #7775 (to_roman())
VAL 1A I Z 4 (4000) . assertRaises Jyiifnoiifif ]

to_roman() A& 7 1AM H roman2. outofRangeError B 57 o
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you@localhost:~/diveintopython3/examples$ python3
romantest2.py -v

test_to _roman_known_ values (__main__ .KnownValues)
to_roman should give known result with known input ...
ok

test_too_large (__main__.ToRomanBadInput)

to_roman should fail with large input ... ERROR

Traceback (most recent call last):
File "romantest2.py", line 78, in test_too_large
self.assertRaises(roman2.0utOfRangeError,
roman2.to_roman, 4000)

AttributeError: 'module' object has no attribute

'OutOfRangeError' ®



Ran 2 tests in 0.000s

FAILED (errors=1)

o DNAA N Z R R M CER A A AU e ) , =
A EAER R, T I T VR . X B S M E
FE X ool RS B AR EYE: EE . RIELL &
ke MLk, YRS T ) T —— AR 75 R
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o A IER AT e ? (RIS T D). AR IEAE A
AR ER A Y OutOfRangeError FI5E . WZ—F, %9 H 2
PRAGi% 25 assertRaises () J7VEMT, RO AR A EE 2 44 35 25 4 I
JTVE— N AE R o] DA iz i . (HE, &R AL,
Rl assertRaises () WA & kM. 52 EAACHS IR AEa AL
2R to_roman() Jrvk, BIAELEARIENR—2.

N T RPGZ IR, AR EAE roman2. py H1E X
OutOfRangeError .

class OutOfRangeError(ValueError): @

pass @
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you@localhost:~/diveintopython3/examples$ python3
romantest2.py -v

test_to _roman_known_ values (__main__ .KnownValues)
to_roman should give known result with known input ...
ok

test_too_large (__main__.ToRomanBadInput)

to_roman should fail with large input ... FAIL

Traceback (most recent call last):
File "romantest2.py", line 78, in test_too_large
self.assertRaises(roman2.0utOfRangeError,
roman2.to_roman, 4000)

AssertionError: OutOfRangeError not raised by to_roman



Ran 2 tests in 0.016s

FAILED (failures=1)

C ORI AR A I L, AHE B IR R R R
FR, MR T o Xl | e RIRAE XA assertRaises()
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to_roman() ER%L,
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[download roman2. py]

def to_roman(n):
"'convert integer to Roman numeral''’
if n > 3999:

raise OutOfRangeError('number out of range (must

be less than 4000)') @

result =
for numeral, integer in roman_numeral_map:
while n >= integer:
result += numeral
n -= integer

return result



1.

R EM: ARG R () KT 3099, 51K
outofRangeError B4k, A YLTEIIRIF AK ML 1515 S A £ 1
AETTE TR, (AR LGS B — AN & (i
BT P OV 25 SR S S0 AR AL D

EFERE MR S ? Aok T A R
you@localhost:~/diveintopython3/examples$ python3
romantest2.py -v

test_to_roman_known_values (__main__.KnownValues)
to_roman should give known result with known input ...
ok

test_too_large (__main__.ToRomanBadInput)

to_roman should fail with large input ... ok

Ran 2 tests in 0.000s

OK
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MORE HALTING, MORE FIRE

BB RE —#, WZ G ME . 1 a3 e D RE T K
TELRI ISR, B BB IGVERRIE o B

>>> import roman2

>>> roman2.to_roman(0)

>>> roman2.to_roman(-1)

B, B HIER . AEAX L A E SAIn.

[download romantest3. py]

class ToRomanBadInput(unittest.TestCase):
def test too large(self):

"''to_roman should fail with large input

self.assertRaises(roman3.0utOfRangeError,

roman3.to_roman, 4000) @

def test_zero(self):

"''to_roman should fail with © input

self.assertRaises(roman3.0utOfRangeError,

roman3.to_roman, ) @



def test negative(self):

to_roman should fail with negative input

self.assertRaises(roman3.0utOfRangeError,

roman3.to_roman, -1) ®

. test_too_large() VLR Z AT —FE . T EE UK
JEN T Ul ARSI AL B

. X B HT IR 772 test_zero() o U test_too_large()
—F, ‘B T1E nunittest. TestCase & X[

assertRaises() J7vk, FHUZHME o f4 A45 to_roman(),

S & e AN % . outOfRangeError.

. test_negative() tHJL-F2RML, BR T B4 to_roman() pREfE
A -1 WEAH IR A AR A T e

OutOfRangeError (G HH TR EOR A T SEBRIFAE, 884 T

‘e T HARSRRI R D, A8 A DR A I

o A I 15 R

you@localhost:~/diveintopython3/examples$ python3
romantest3.py -v

test_to _roman_known values (__main__.KnownValues)
to_roman should give known result with known input ...
ok

test _negative (__main__.ToRomanBadInput)

to_roman should fail with negative input ... FAIL
test_too _large (__main__.ToRomanBadInput)

to_roman should fail with large input ... ok
test_zero (__main__.ToRomanBadInput)

to_roman should fail with @ input ... FAIL



Traceback (most recent call last):
File "romantest3.py", line 86, in test _negative
self.assertRaises(roman3.0utOfRangeError,
roman3.to_roman, -1)

AssertionError: OutOfRangeError not raised by to_roman

Traceback (most recent call last):
File "romantest3.py", line 82, in test_zero
self.assertRaises(roman3.0utOfRangeError,
roman3.to_roman, 0)

AssertionError: OutOfRangeError not raised by to_roman



Ran 4 tests in 0.000s

FAILED (failures=2)

KK T A DER A S R T 56 e AR A QRS I
H IS Uy 4 RE A A5 Blad .

[download roman3. py]

def to_roman(n):
'''convert integer to Roman numeral'''

if not (0 < n < 4000):

raise OutOfRangeError('number out of range (must

be 1..3999)') @

result =
for numeral, integer in roman_numeral_map:
while n >= integer:
result += numeral
n -= integer
return result
X2 Python JUHERITRAE vk — IR 2 HEIR. E5%5 0 T

| if not ((® < n) and (n < 4000)), {HEIH HE G ML, X—
ATACHE NAZ R SRS LEE R B EE A o IHTAN



2.

IRSCRFAERIN AR, EER OR R 20 BB LS S i B A L 1Y
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you@localhost:~/diveintopython3/examples$ python3
romantest3.py -v

test_to_roman_known_values (__main__.KnownValues)
to_roman should give known result with known input ...
ok

test_negative (__main__.ToRomanBadInput)

to_roman should fail with negative input ... ok
test_too_large (__main__.ToRomanBadInput)

to_roman should fail with large input ... ok

test_zero (__main__.ToRomanBadInput)

to_roman should fail with @ input ... ok

Ran 4 tests in 0.016s

OK
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>>> import roman3

>>> roman3.to_roman(0.5) @

>>> roman3.to_roman(1.0) @

g, HEET .
2. R, RREEE T . P HIBIEAS I R E . HER AT
INEAE

MR AN ME. 58, & X —" NotIntegerError ff
A

# roman4.py
class OutOfRangeError(ValueError): pass

class NotIntegerError(ValueError): pass

N ﬁﬁggfgﬁ\ﬁiﬁiNotIntegerErPorﬁmﬁfﬁggéﬁﬂo

class ToRomanBadInput(unittest.TestCase):



def test _non_integer(self):

to_roman should fail with non-integer

input'"’
self.assertRaises(roman4.NotIntegerError,
roman4.to_roman, 0.5)

AR
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s R A T T DUER BRI

il

you@localhost:~/diveintopython3/examples$ python3
romantest4.py -v

test_to_roman_known_values (__main__.KnownValues)
to_roman should give known result with known input ...
ok

test_negative (__main__.ToRomanBadInput)

to_roman should fail with negative input ... ok
test_non_integer (__main__ .ToRomanBadInput)

to_roman should fail with non-integer input ... FAIL
test_too_large (__main__.ToRomanBadInput)

to_roman should fail with large input ... ok
test_zero (__main__.ToRomanBadInput)

to_roman should fail with @ input ... ok

FAIL: to_roman should fail with non-integer input



Traceback (most recent call last):
File "romantest4.py", line 90, in test_non_integer
self.assertRaises(roman4.NotIntegerError,
roman4.to_roman, 0.5)

AssertionError: NotIntegerError not raised by to_roman

Ran 5 tests in 0.000s

FAILED (failures=1)

MASANS, A% LLE A .

def to_roman(n):
""'convert integer to Roman numeral''’
if not (0 < n < 4000):
raise OutOfRangeError('number out of range (must
be 1..3999)")

if not isinstance(n, int):

raise NotIntegerError('non-integers can not be

converted') ®



result =
for numeral, integer in roman_numeral_map:
while n >= integer:
result += numeral
n -= integer

return result

1. WHEEY isinstance() AT UM A — MR EETE TH—8
M (ald, R EREAIRAEZRA |

2. WERZHEn A& int, W HH € LI NotIntegerError 5
o

BeJa s SR E SUR A4 CRS B R I I

you@localhost:~/diveintopython3/examples$ python3
romantest4.py -v

test_to_roman_known_values (__main__.KnownValues)
to_roman should give known result with known input ...
ok

test_negative (__main__.ToRomanBadInput)

to_roman should fail with negative input ... ok
test_non_integer (__main__.ToRomanBadInput)
to_roman should fail with non-integer input ... ok
test_too_large (__main__.ToRomanBadInput)

to_roman should fail with large input ... ok
test_zero (__main__.ToRomanBadInput)

to_roman should fail with @ input ... ok



Ran 5 tests in 0.000s

OK

to_roman() J7iEIE L T A WA, i HBARARAS B
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¥, 25 38AE XT38 DR R AR 1 B
IR 454, from_roman() MISEILA T |5 to_roman() —#f
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def test_from_roman_known values(self):
"''from_roman should give known result with

known input'"'

for integer, numeral in self.known_values:


http://www.woodpecker.org.cn/obp/diveintopython3/unit-testing.html#romantest1

result = roman5.from_roman(numeral)

self.assertEqual(integer, result)

XHEFER T AN FYE . to_roman() 5 from_roman() B
HORHI . i AR e W o R RS A I R, T
I 5 TR B QA O 2 45 R e B ol P . RS B, AT
I AZ ] Ll — AN g, B AL 345 to_roman() T
e B TR ARG HEIZ AT B AR N From_roman () J5ik,
33— ANEETHCY, JE LRSS to_roman() 5 ik BT & —FE
(6

n = from_roman(to_roman(n)) for all values of n

FEA g, AT BUE 2 U I 1 5 3999 T EfE, PIAIX
J& to_roman() JIIAMIARIMATEH . b T ZIEIX AN JTVEZ 1]
AR, Bl TrS B 3 A il A 4, e A it 4 2
M 1 %3999 Z i (4955 1 M1 3999) WIFTHEUE, LI
to_roman() , RG] from_roman(), Gt &kt EE 5 R
UL TP
class RoundtripCheck(unittest.TestCase):
def test_roundtrip(self):
""'from_roman(to_roman(n))==n for all n'"'
for integer in range(1l, 4000):
numeral = roman5.to_roman(integer)

result = roman5.from_roman(numeral)

self.assertEqual(integer, result)

IX LI % M LS B o R FRATTARASIE 32 X
from_roman () PREL, JT LIS S0 H A R 1 4G



you@localhost:~/diveintopython3/examples$ python3

romantest5. py

ERROR: test_from_roman_known_values
(_main__.KnownValues)

from_roman should give known result with known input

Traceback (most recent call last):
File "romantest5.py", line 78, in
test _from_roman_known_values
result = roman5.from_roman(numeral)
AttributeError: 'module' object has no attribute

"from_roman'

ERROR: test_roundtrip (__main__.RoundtripCheck)

from_roman(to_roman(n))==n for all n

Traceback (most recent call last):

File "romantest5.py", line 103, in test roundtrip



result = roman5.from_roman(numeral)
AttributeError: 'module' object has no attribute

"from_roman'

Ran 7 tests in ©0.019s

FAILED (errors=2)

) oy P B 2 R T DL sk ) R

# roman5.py
def from_roman(s):

'''convert Roman numeral to integer'''

(B, PRAEERTA? BoE X T R T docstring Z AN T
R VE I e XA AEN Python A0S . FE52 [, — 2B 53
ERXFEA . “ANER A BRSO

PUAE IR H] TR 22 RIK

you@localhost:~/diveintopython3/examples$ python3

romantest5.py

FAIL: test_from_roman_known_values (__main__.KnownValues)



from_roman should give known result with known input

Traceback (most recent call last):
File "romantest5.py", line 79, in
test_from_roman_known_values
self.assertEqual(integer, result)

AssertionError: 1 != None

FAIL: test_roundtrip (__main__ .RoundtripCheck)

from_roman(to_roman(n))==n for all n

Traceback (most recent call last):
File "romantest5.py", line 104, in test_roundtrip
self.assertEqual(integer, result)

AssertionError: 1 != None

Ran 7 tests in 0.002s

FAILED (failures=2)



IAE % 2 5 from_roman() BREL T .

def from_roman(s):

"""convert Roman numeral to integer"""
result = 0
index = 0@

for numeral, integer in roman_numeral_map:

while s[index:index+len(numeral)] == numeral:

result += integer
index += len(numeral)

return result

1. BEARIDLECAR Y to_roman() SE AR AN B 4T
B ity (— N ocifocdl), SarmAFE KR AL A
ESTONIUE S OINITPE L 25 A P ONIUREZRET (S R

WHRATEHE from_roman() tif] TAE, 7Ewhile &5 RAGIN—"
print i&H]:

def from_roman(s):
"""convert Roman numeral to integer"""
result = 0
index = 0@
for numeral, integer in roman_numeral_map:
while s[index:index+len(numeral)] == numeral:

result += integer

index += len(numeral)



print('found', numeral, 'of length',
len(numeral), ', adding', integer)
>>> import roman5
>>> roman5.from_roman('MCMLXXII")
found M of length 1, adding 1000
found CM of length 2, adding 900
found L of length 1, adding 50
found X of length 1, adding 10
found X of length 1, adding 10
found I of length 1, adding 1
found I of length 1, adding 1

1972

HFOFAAT I

you@localhost:~/diveintopython3/examples$ python3

romantest5. py

Ran 7 tests in 0.060s

OK
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class FromRomanBadInput(unittest.TestCase):
def test _too _many repeated numerals(self):
"''from_roman should fail with too many repeated
numerals"' "'
for s in ('MMMM', 'DD', 'CCCC', 'LL', 'XXXX',

'wW', 'IIII'):

self.assertRaises(roman6.InvalidRomanNumeralError,

roman6.from_roman, s)

T3 AR R A R A R B, ix AR 9,
H IXIX A Ek
def test repeated pairs(self):
""'from_roman should fail with repeated pairs of
numerals'''
for s in ('CMCM', 'CDCD', 'XCXC', 'XLXL', 'IXIX',

"IVIV'):

self.assertRaises(roman6.InvalidRomanNumeralError,

roman6.from_roman, s)



S =N IRN, R I 2 AT LUERRIUR B, st i 31 e {IK
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def test malformed antecedents(self):
"''from_roman should fail with malformed

antecedents'''
for s in ('IIMXCC', 'VX', 'DCM', 'CMM', 'IXIV',

'MCMC', 'XCX', 'IVI', 'LM', 'LD',

"LC'):

self.assertRaises(roman6.InvalidRomanNumeralError,

roman6.from_roman, s)

XL P SRS HRAK AT From_roman() 51 & — AN B Ak
InvalidRomanNumeralError, [Mi%W4b AR E X,

# romané6.py

class InvalidRomanNumeralError(ValueError): pass

BT PRI I % A2 BT, TR From_roman () 7 1B A AT
AR A CUREAH R, e e 20g? D
you@localhost:~/diveintopython3/examples$ python3

romantest6. py



FAIL: test _malformed_antecedents
(_main__ .FromRomanBadInput)

from_roman should fail with malformed antecedents

Traceback (most recent call last):
File "romantest6.py", line 113, in
test_malformed_antecedents
self.assertRaises(roman6.InvalidRomanNumeralError,
roman6.from_roman, s)
AssertionError: InvalidRomanNumeralError not raised by

from_roman

FAIL: test repeated pairs (__main__ .FromRomanBadInput)

from_roman should fail with repeated pairs of numerals

Traceback (most recent call last):
File "romantest6.py", line 107, in test_repeated_pairs
self.assertRaises(roman6.InvalidRomanNumeralError,
roman6.from_roman, s)
AssertionError: InvalidRomanNumeralError not raised by

from_roman



FAIL: test too _many repeated numerals
(__main__.FromRomanBadInput)

from_roman should fail with too many repeated numerals

Traceback (most recent call last):
File "romantest6.py", line 102, in
test_too _many repeated_numerals
self.assertRaises(roman6.InvalidRomanNumeralError,
roman6.from_roman, s)
AssertionError: InvalidRomanNumeralError not raised by

from_roman

Ran 10 tests in ©.058s

FAILED (failures=3)

U IRAE, TRATTEARR BT A 2 A s 1 e ik G 3
from_roman () H LA 2400 %7 S

roman_numeral pattern = re.compile(



A # beginning of string
M{0,3} # thousands - @ to 3 Ms
(CM|cD|D?C{0,3}) # hundreds - 900 (CM), 400 (CD),
©-300 (@ to 3 Cs),
# or 500-800 (D,
followed by © to 3 Cs)

(XC|XL|L?X{0,3})

E

tens - 90 (XC), 40 (XL), ©-30
(0 to 3 Xs),
# or 50-80 (L, followed
by @ to 3 Xs)
(IX|IV|V?I{0,3}) # ones - 9 (IX), 4 (IV), ©-3 (©
to 3 Is),
# or 5-8 (V, followed by
@ to 3 Is)
$ # end of string

""", re.VERBOSE)

def from_roman(s):
'''convert Roman numeral to integer'''
if not roman_numeral pattern.search(s):
raise InvalidRomanNumeralError('Invalid Roman

numeral: {0}'.format(s))

result = 0

index = ©



for numeral, integer in roman_numeral _map:
while s[index : index + len(numeral)] == numeral:
result += integer
index += len(numeral)

return result

you@localhost:~/diveintopython3/examples$ python3

romantest7.py

Ran 10 tests in ©0.066s
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% After one has played a vast quantity of notes and more notes, it is

[P

E

simplicity that emerges as the crowning reward of art. **

— Frédéric Chopin
\)
R

AU R T A9 A OGN, e B R R K
P R R A A R B R L MOR S 2 IS4

>>> import roman7

>>> roman7.from_roman('') @®

KR, AT BEC T — R FR—kE, 2T
FFHE 5] K InvalidRomanNumeralError 445,

FEEINZE R G, N RS > T B0 RIS T A
WL, IXFEA fERR A IR

class FromRomanBadInput(unittest.TestCase):



def testBlank(self):

""'"from_roman should fail with blank string'"'’'

self.assertRaises(roman6.InvalidRomanNumeralError,

roman6.from_roman, '') @

RN VIR | SR i DU (0N Mot o I R D!
from_roman() ,» JFHIR G| & — InvalidRomanNumeralError
B4k MER RIS B T R S e AT I 1
BRI A

AR R, HAT T A R i s, 2 s
EEESSEICNIE
you@localhost:~/diveintopython3/examples$ python3
romantest8.py -v

from_roman should fail with blank string ... FAIL
from_roman should fail with malformed antecedents ... ok
from_roman should fail with repeated pairs of

numerals ... ok

from_roman should fail with too many repeated

numerals ... ok

from_roman should give known result with known input ...

ok



to_roman should give known result with known input ...
ok

from_roman(to_roman(n))==n for all n ... ok

to_roman should fail with negative input ... ok
to_roman should fail with non-integer input ... ok
to_roman should fail with large input ... ok

to_roman should fail with @ input ... ok

Traceback (most recent call last):
File "romantest8.py", line 117, in test_blank
self.assertRaises(roman8.InvalidRomanNumeralError,
roman8.from_roman, '")
AssertionError: InvalidRomanNumeralError not raised by

from_roman

Ran 11 tests in ©0.171s

FAILED (failures=1)



1.

T BRI T .

def from_roman(s):
'''convert Roman numeral to integer'''

if not s:

raise InvalidRomanNumeralError('Input can not be
blank')
if not re.search(romanNumeralPattern, s):

raise InvalidRomanNumeralError('Invalid Roman

numeral: {}'.format(s)) @

result = 0
index = 0@
for numeral, integer in romanNumeralMap:
while s[index:index+len(numeral)] == numeral:
result += integer
index += len(numeral)
return result
SURPITIES: —(TOIRN 5 P AT A, 51T 0
raise i&11.
FEAPPIE AR ENZA A, IR LETAT TR 77 i
A e RN . M Pythonz.a e, 7EMAALERREF A4

REE RGN A LA EC . Wl il, o RS A br oty
{0} K717 format () JVAMEE —NSH, KA AT {31




Python Re S SHN IEMIAL E R 51 NS M AR ECRE 1 2
B B (AR {0}, A (PR {1y, DA,

you@localhost:~/diveintopython3/examples$ python3

romantest8.py -v

from_roman should fail with blank string ... ok @

from_roman should fail with malformed antecedents ... ok
from_roman should fail with repeated pairs of

numerals ... ok

from_roman should fail with too many repeated

numerals ... ok

from_roman should give known result with known input ...
ok

to_roman should give known result with known input ...
ok

from_roman(to_roman(n))==n for all n ... ok

to_roman should fail with negative input ... ok
to_roman should fail with non-integer input ... ok
to_roman should fail with large input ... ok

to_roman should fail with @ input ... ok

Ran 11 tests in ©.156s



ok @
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T 4 A MFRFRARFK 4000 o AT IXIENS, FEoHEnT it
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[download roman8. py]

class KnownValues(unittest.TestCase):

known _values = ( (1, 'I'),

(3999, 'MMMCMXCIX'),

(4000, 'MMMM'),

(4500, 'MMMMD'),
(4888, 'MMMMDCCCLXXXVIII'),

(4999, 'MMMMCMXCIX') )

class ToRomanBadInput(unittest.TestCase):

def test_too_large(self):

to_roman should fail with large input

self.assertRaises(roman8.0utOfRangeError,

roman8.to_roman, 5000) @



class FromRomanBadInput(unittest.TestCase):
def test _too _many repeated numerals(self):
"''from_roman should fail with too many repeated
numerals'''
for s in ('MMMMM', 'DD', 'CCCC', 'LL', 'XXXX',

'w', 'IIII'): ®

self.assertRaises(roman8.InvalidRomanNumeralError,

roman8.from_roman, s)

class RoundtripCheck(unittest.TestCase):
def test roundtrip(self):
"""from_roman(to_roman(n))==n for all n'"'’

for integer in range(1, 5000):

numeral = roman8.to_roman(integer)
result = roman8.from_roman(numeral)

self.assertEqual(integer, result)



L

MA P EMEEASA CENMKARE S BRI EE) , H
WAIRAE 4000 YU 2 N (A1) Hn—L8, ek, FToLiRmm T
4000 (I ). 4500 (55 4H). 4888 (I K) 4999 (F K).

b RN e L E & kAR T A EIH Tl fE A
4000 1 H to_roman() G| K —M51%; HAT 4000-4999 &
HRAE, AU IZAE A seee .

“REZEEB TR e YW RAE T AN EIRE A
‘MMM H H From_roman () JFTIH R A2 — AN HHT MMvm
IENA BT L7, DAL SATE SR MMM

X B RN B AT SE R IA I, N 1 B 3999, T
Yo CAHAT TR, % for I FIRE TR 2B MON LL 4999 24 1
B .

PUAE, DS S ORGSR 34T T 50T, (AR %
A, R IR YT, Rl il S e 2 (o] R W &
you@localhost:~/diveintopython3/examples$ python3
romantest9.py -v

from_roman should fail with blank string ... ok
from_roman should fail with malformed antecedents ... ok
from_roman should fail with non-string input ... ok
from_roman should fail with repeated pairs of
numerals ... ok

from_roman should fail with too many repeated
numerals ... ok

from_roman should give known result with known input ...

ERROR Q)

to_roman should give known result with known input ...

ERROR ®



from_roman(to_roman(n))==n for all n ... ERROR

®

to_roman should fail with negative input ... ok
to_roman should fail with non-integer input ... ok
to_roman should fail with large input ... ok

to_roman should fail with @ input ... ok

ERROR: from_roman should give known result with known
input

Traceback (most recent call last):
File "romantest9.py", line 82, in
test from_roman_known values
result = roman9.from_roman(numeral)
File "C:\home\diveintopython3\examples\roman9.py",
line 60, in from_roman
raise InvalidRomanNumeralError('Invalid Roman
numeral: {0}'.format(s))
roman9.InvalidRomanNumeralError: Invalid Roman numeral:

MMMM



ERROR: to_roman should give known result with known
input

Traceback (most recent call last):
File "romantest9.py", line 76, in
test_to_roman_known_values
result = roman9.to_roman(integer)
File "C:\home\diveintopython3\examples\roman9.py",
line 42, in to_roman
raise OutOfRangeError('number out of range (must be
9..3999)")
roman9.0utOfRangeError: number out of range (must be

9..3999)

Traceback (most recent call last):
File "romantest9.py", line 131, in testSanity

numeral = roman9.to_roman(integer)



File "C:\home\diveintopython3\examples\roman9.py",
line 42, in to_roman
raise OutOfRangeError('number out of range (must be
0..3999)")
roman9.0utOfRangeError: number out of range (must be

9..3999)

Ran 12 tests in ©0.171s

FAILED (errors=3)

. —HIEF] 'MMMM', from_roman() CAME MRS M, A A
from_roman () 15K HAW A TG B4+

. —Hi#% 4000, to_roman() CEMEMRRF2 R, KA
to_roman () 4/54 FLAW A B Y R A7
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[download roman9. py]

roman_numeral pattern = re.compile('"’



A # beginning of string

M{0,4} # thousands - @ to 4 Ms (@
(cM|CD|D?C{0,3})  # hundreds - 900 (CM), 400 (CD),
9-300 (0 to 3 Cs),
# or 500-800 (D,

followed by © to 3 Cs)
(XC|XL|L?X{0,3}) # tens - 90 (XC), 40 (XL), 0-30
(0 to 3 Xs),
# or 50-80 (L, followed
by @ to 3 Xs)
(IX|IV|Vv?I{0,3}) # ones - 9 (IX), 4 (IV), ©-3 (0
to 3 Is),
# or 5-8 (V, followed by
@ to 3 Is)
$ # end of string

""", re.VERBOSE)

def to_roman(n):

'''convert integer to Roman numeral'''

if not (@ < n < 5000): @

raise OutOfRangeError('number out of range (must
be 1..4999)")

if not isinstance(n, int):



raise NotIntegerError('non-integers can not be

converted')

result = "'
for numeral, integer in roman_numeral_map:
while n >= integer:
result += numeral
n -= integer

return result

def from_roman(s):

. ARATLTTA from_roman() RREHATAETIE L. ME— T2 E K
H4& roman_numeral_pattern . {FAIMEL T, BRI L
FE NIRRT o m AR =N 3t 4 . 1%
B R VTSI T 4999 TIAN 2 3999 [ 4. SLBRIT
from_roman () BREE A EEHN; B ARER Y LHFF
FEIER e, MA D ENER 7 2/0ik. Ziiikat
BE rMmMm P — i D] AT 138 3oL 1 D)k X U B PR A H BELLE T
B A
. to_roman() MRE R FHAEVGEIR &P REAT AN D eksh . BT
Kifre < n < 4000 [ T IAEBEECNKI A0 < n < 5000, [A]If
B 51 % BRT T, DURBUE T 4225296 H (1. 4999 HUAR
1..3999) o JC i AR N AT B MG B AR N
XTI SEA CE T B REASTA7 88 M 5 W4 e
4000, R4 TMMMM ' o B ANIX A AR HE — iR BRI FAT 138
T R RS A P A BB T . D
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you@localhost:~/diveintopython3/examples$ python3
romantest9.py -v

from_roman should fail with blank string ... ok
from_roman should fail with malformed antecedents ... ok
from_roman should fail with non-string input ... ok
from_roman should fail with repeated pairs of

numerals ... ok

from_roman should fail with too many repeated

numerals ... ok

from_roman should give known result with known input ...
ok

to_roman should give known result with known input ...
ok

from_roman(to_roman(n))==n for all n ... ok

to_roman should fail with negative input ... ok
to_roman should fail with non-integer input ... ok
to_roman should fail with large input ... ok

to_roman should fail with @ input ... ok

Ran 12 tests in 0.203s
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[download roman10. py]

class OutOfRangeError(ValueError): pass
class NotIntegerError(ValueError): pass

class InvalidRomanNumeralError(ValueError): pass

roman_numeral map = (('M', 1000),
('cM', 900),
('D', 500),
('CD', 400),
('c', 1e9),
('XC', 990),
('L', 50),
("XL", 490),
('X', 10),
("IX', 9),
('v', 5),
('1v', 4),

("1, 1))

to_roman_table = [ None ]

from_roman_table = {}

def to_roman(n):

'''convert integer to Roman numeral'''



if not (0 < n < 5000):
raise OutOfRangeError('number out of range (must
be 1..4999)")
if int(n) != n:
raise NotIntegerError('non-integers can not be
converted')

return to_roman_table[n]

def from_roman(s):
'''convert Roman numeral to integer'''
if not isinstance(s, str):
raise InvalidRomanNumeralError('Input must be a
string')
if not s:
raise InvalidRomanNumeralError('Input can not be
blank")
if s not in from_roman_table:
raise InvalidRomanNumeralError('Invalid Roman
numeral: {0}'.format(s))

return from_roman_table[s]

def build lookup tables():
def to_roman(n):

result =

for numeral, integer in roman_numeral_map:



if n >= integer:
result = numeral
n -= integer
break
if n > o:
result += to_roman_table[n]

return result

for integer in range(1l, 5000):
roman_numeral = to_roman(integer)
to_roman_table.append(roman_numeral)

from_roman_table[roman_numeral] = integer

build lookup tables()

URATHTIT— ) HEAF S RHT T, PTLABE, BERIE R A
AT

build lookup tables()

AT DA R B — RO, B3 if IR A e, XA
JEif _name_ == '__main_ ' i MUHCFAN ER S
WH. CEZERGEAM A Bl g S AA—Ik, B8
27 MBRFA—ANCIABL, BASPEUL TS KE.
DA I I BEARAE f AR 2 — L T ARE AT, )

24, 1% build_lookup_tables() PREIT T AT T WFLLt/ENg?
AR AR ) IXA 1) 2



to_roman_table = [ None ]

from_roman_table = {}

def build lookup_ tables():

def to_roman(n): @

result =
for numeral, integer in roman_numeral_map:
if n >= integer:
result = numeral
n -= integer
break
if n > @:
result += to_roman_table[n]

return result

for integer in range(1, 5000):
roman_numeral = to_roman(integer) @)
to_roman_table.append(roman_numeral) ®

from_roman_table[roman_numeral] = integer

C X BRI AR AR TR T . R T
to_roman() PAEL; EAE MR T AHAEIFRMIZ R 1M



build lookup_tables() FRZNE & X T to_roman() PRZH] 5L
BregedE (RN IR 2 Armel—4) o1&
build_lookup_tables() RZELNHE, X to_roman() HIHHIH¥ 2
BT iZE E A . — H build_lookup_tables() FR%TE
L U RACRE S 2k — e 1w OAE
build_lookup_tables() PRIZTMIVE H Ik N 2B 2

. ZATACHE R U 552 L to_roman() pREL, 1ZPRAESL R
LT

. — HRIGEE R (NFEE X to_roman() BRED , AR5 K
LS I 1) 2 s B e A R vh

EWREL I, RN AL 5 REE

def to_roman(n):
'''convert integer to Roman numeral'''
if not (@ < n < 5000):
raise OutOfRangeError('number out of range (must
be 1..4999)")
if int(n) != n:
raise NotIntegerError('non-integers can not be
converted')

return to_roman_table[n]

def from_roman(s):
'''convert Roman numeral to integer'''
if not isinstance(s, str):
raise InvalidRomanNumeralError('Input must be a

string')



if not s:
raise InvalidRomanNumeralError('Input can not be
blank")
if s not in from_roman_table:
raise InvalidRomanNumeralError('Invalid Roman
numeral: {0}'.format(s))

return from_roman_table[s]

o BRETORFEEAT RIFE A S B2 J5, to_roman() BRI
FEA R TP A IR R Y I

. [FIFF, from_roman() ERELWLLA/K N —LEih FAG A A —4T4K
e AHAIENERIEX . AHATER. O@) Fikh slife ) %
ST

HIXBAC A Lhig /e 2 gt anfBL, Zirenl Ble iy H3kn]
CAUE 6

you@localhost:~/diveintopython3/examples$ python3
romantestl10.py -v

from_roman should fail with blank string ... ok
from_roman should fail with malformed antecedents ... ok
from_roman should fail with non-string input ... ok
from_roman should fail with repeated pairs of

numerals ... ok

from_roman should fail with too many repeated

numerals ... ok



from_roman should give known result with known input ...
ok

to_roman should give known result with known input ...
ok

from_roman(to_roman(n))==n for all n ... ok

to_roman should fail with negative input ... ok
to_roman should fail with non-integer input ... ok
to_roman should fail with large input ... ok

to_roman should fail with @ input ... ok

Ran 12 tests in 0.031s

@

OK

. EAMUBEB I ZARE R, s TR R R T

T 10f%e AR, IXFPLLESFHEA L, PN AR AE SN I RIS
B (EgEAmErD  Hi RIS, Bk
AA] LA X) to_roman() Al from_roman () BREH BT A JH FH
T AT LTk B A GRS E 0,
A R IR 3 AT LAV e T

RSN E I s /N

] FLE PP SEAE
Rl AERD S BIEMIZEE A AR



%ﬁ%ﬁ%%ﬁﬁﬁﬁﬂﬁ%ﬁﬁﬁ%ﬁ%o
*%*

2

FAICIIGE — AN s KIS, AR IEwR S, AERTLLRE
(RHES T RRAS, 3 T DASR iy KU (1 R o ELIR] IR 3k a0 25 ]
Fe ICIRRBEAE RS b 24, AL BRI BEAR, BEA
SRR G R AR SE AR H AR AE, B DR e A TN 2 DR B
b — AL CRPAIAE R 7 BRI IR B IEIN ) o
TEIAA D RE I S il sl A ™ 7K 52 e il & 2L e
WA R MATI AT2 AR, WIRE DA,
PRRE 2 T 8 A e TR 2 7

XJLEA SN AR, R E o Ef AN Python PITREAT I
VP2 S A ol GUHESE, (ERT A RS ER AR [R] R
B

BOHRASEEE A HAR . A AN AR,

FEG 5 PEMRACHS 2 g7 9 5 WA 51

G 5 1] A A e A\ O S8k TR 45 AR At

I 5 FH DU i AN I T8 S T o g

I 5 1 SR RS9 LA e ORI ) i 3K

S AR E A DAL TIERE . nTP Ve, e, TRk
SAEATEEZ 1R o



= =

© 2001—9 Mark Pilgrim



Search

YR E : Home » Dive Into Python 3>

MEPEAF L : 00000

jC’ft:

% A nine mile walk is no joke, especially in the rain.
L4

— Harry Kemelman, The Nine Mile Walk

MR

TERA AT — DN 20, RIEICA EWindows &
G 38,493 N3CIF. %HiPythons 5, KAMHIINT 3,000 1N
o SCAFSEEE—A B EAE KRG T BAAAERAY, X P02t
BEAR R A [ DA 22 T3k UAR S — P A TT/\HSﬁ, PRI L
SEFr FlR AR SR T

BRI

fi*HXi#F‘Zﬁﬁ, WRFESFT S . 7E Python HATHF— A0 f
AR i) H

a_file = open('examples/chinese.txt', encoding="utf-8")



3.

4.

Python 17— MW E K% open(), EAH— 3/ FREN S
o L EAE Y, 44 /2 examples/chinese.txt's KT
XA A4, A BAHEA— P

EADGE DA SEbr b, B AR A 4
WAL E: —Hekul, ST IR BN A AN S8 — BRI L
P44 — HJE R open () AT —1240. 1E Python B, 4K
8 I filename, 18 Z I fige, R AT LIRS F8 93 BI04 50 1) 2%
(LRI

FEIXAMG] 7, H sk g AR A H 2 BT (forward slash), {H
Je PO A U B IEAE AT H I3 4E R S8 Windows 487 HH R RHAT.
KERTHZE, HJE Mac OS X Al Linux {fIAHT. HiE, 1
Python 1, RHTKICHZ EMTT, RMEZLE Windows S5 T,

ANME BRI 50 [ RAT I B AR PR AR A0 £ F(relative
path). YRWVFSSE], AHX AT AW ? MfO—5, Pkt

“filename,"Z e — N ERF . ITAEIREAE RS (HE
Windows ! ) {1 H] Unicode Zifid 7 R A7 XA 4 AT H %44
Python 3 41 S FF3E ASCI i IR R AT o

A8 T BAEAMERL o WVFIREER T — 45 8K 5))
o BRI LU AN LI S &R Gi(an entirely virtual
filesystem) BIISCAE . HEEARINEAE RGN Bt — D3, JF
Haeg LIScAr 77 05l 84, Pythonit BEFT &

{HEXFopen () BREL I FHAS R R T-Filename. AT 73 4b—AN0Y
filencodingZ 4. KWE, LT HA IR 1!

FRIImISTREE T e MRk ...

FRIEAT s AR S . AT E AT Unicodedwbd I
FEF AR o AR R MEAL b 1 SO AS S Unicodedmtd I 45 15 41 o
AT FTUARTT RS AR, W R MR F e — A
AICAE, Pythonsg BRI 205 P A A 15 P 21 W 2
SEBR b, B AR R R AR R AR X LT R A,

SR IR [A]— B Al Unicode 4 i (A4 (B AR I AR5 8D .

# This example was created on Windows. Other platforms

may


http://www.woodpecker.org.cn/obp/diveintopython3/strings.html#byte-arrays

# behave differently, for reasons outlined below.
# XAFEGIE Windows & LAIHE . FAB- G Al RES A AR I,
B HAAE L

>>> file = open('examples/chinese.txt")
>>> a_string = file.read()
Traceback (most recent call last):

File "<stdin»>»", line 1, in <module>

File "C:\Python31\lib\encodings\cp1252.py", line 23,
in decode

return

codecs.charmap_decode(input,self.errors,decoding table)[
0]
UnicodeDecodeError: ‘'charmap' codec can't decode byte
Ox8f in position 28: character maps to <undefined>

>>>

SRR Gty 5 81 5 AR

WA T A7 I FARBATIR S PR 2k, FTLe
Python BIE i RIS . TS 4 BRIAHOGRHD 7 2R 4 8 2
WHRARATANE T BREA B (traceback), i HILAE cp1252.py,
IXFEWRAT Python BLH I AEAEH] CP-1252 4 BRINFAI AT /7 2K o
(LEBATIBR AR R OHL L, CP-1252 J&— R I
Fili )7 e ) CP-a252 ITFHFHEA SRR AN I 119 4
i, By BLe BLX AN TP UnicodeDecodeError £ 17 B2 HUR N

EE, A REER L ORI gt )5 20 7 2 A
(platform-dependent), FrLL, i fRIACRS 27 8Es £ 7R K LI
1247 Ca SRR LA I BRIA S g 7 202 UTF-8) , {H& 4 0R4t
XA 73 K4 FAB N PRI T BE st R0 (D AT TR BRI
i 7 SR RERRIR I AN —FF, LA CP-1252)



= UK T ERAF BN G S R L, )

SN locale #ibk, #RJEVHH
locale.getpreferredencoding(). L%
%7 Windows MZEICA b, & HR[FE &
'ep1252', fHAEAEIRAE 220 T Linux 6
XML LI, EiRMuTFe . fRE, RIMELE
A OF EEAA R ORUE—
(consistency) ! FRIIEAT G R MVFA—FE

(RI{EAE Windows “F-& F) , IXHKM T4
VE RS RRATN D S5 F R W E . X
e A ABRFRAT T — A SO I s dE e
Ut 7 AW L T

B HFCA 1L, FRATAENIE Python A —AN P B 11 & Z i
open(). open()BRER Al —/NX S (stream object) , EHIH
— B HPR S B A B g T

>>> a_file = open('examples/chinese.txt', encoding="utf-
8")
>>> a_file.name

@

'examples/chinese.txt’

>>> a_file.encoding

@

'utf-8'



>>> a_file.mode

®

. name JEVE SRR UARST FF SO I AR IE 25 open () BRER T ST
%o B WARAELL (normalize) LA X AT

. [FIFER, encoding J& T S B EAEVR U] open () BRI T 32
PGt 7 20 A SRARLEFT H SO IR B A T8 € G 7 0 O
WHTF RN ), HA encoding J& P s L) &
locale.getpreferredencoding () iR [F{H .

. mode JEMESE URRBEFT I SO VT ) B0 AR T DR —A
ALY mode 24145 open() BREL . UNARAEFT I SCAF I B 3§
EVI AL, Python BROABER A e, B EUEE AR
TR T AT I AR S RS E 2, SRR
XA EMHIE ARBREE AR S NS0, Bnzl-—A4
A, 8 DA BRI T AN SO (RSO, ARAR
PRI 2T, AR S

0S8~ o en () i B0 SR T F& AT A

SOV )R

MICA A B

FEFT I SO AR, ARn] REAEE AL AE TR U

>>> a_file = open('examples/chinese.txt', encoding="utf-

8")



>>> a_file.read()

0

'Dive Into Python JENFERMFET RS —4 Python 5.
\n'

>>> a_file.read()

@

. Aﬁ&%ﬂﬁTeAzﬁ<ﬁﬂ%ﬁTE%%ﬁ@ﬁﬁ),
PR LT B TR % 1) read () J7 VBN AT DLEEECE . 3R 0] F 45

JE AR — AN AR R RN

W RSERIEAS, TR S AR
PWMnTMﬁﬁﬁTI#X%@MdﬂmK% ST EE A

JE MR XML, e PR IR ] AN A R

TARATIN, FTIFSCAFIN 4R E encoding B4
A SRAS L B RO 2

# continued from the previous example

# AT

>>> a_file.read() ®
>>> a_file.seek(0) @)
0

>>> a_file.read(16) ®



'Dive Into Python'

>>> a_file.read(1) @

>>> a_file.read(1)
II%I

>>> a_file.tell() ®

20

HI TR IBAE ST IR, ARSI read () 772 H 25 iR ] —
AT
seek () 7L E R B3 A G2 15
3. read() AT LU I — A TTRERO G, M DT ZE L T4
o
PUBLEGRE, PRE AT DA S AN
16+1+1=...207

AT HAAL i o

# continued from the previous example

# Ak IRl

>>> a_file.seek(17) @
17

>>> a_file.read(1) ®
l%l

>>> a_file.tell() ®



20

B35 17 AN
BEE — AN o
METLES 20 DNFATN B AL,

R OEFRR T ? seek () Fltell () J7 ik L4 17 =X
WA HAE, RS OSSO R 77 T H I, read () J7i:
PLZAA B B . WP SO IIUTR-8 Gt il 22 2 AN 10, 1
AF B S A R AT E AT R A, P DR RE
S IR FE R fE . seek () Fllread () J7 VX AR A H B4
MSEbs b, A A5 B O .

{HoE, AT ORI !

>>> a_file.seek(18) @
18
>>> a_file.read(1) @)

Traceback (most recent call last):
File "<pyshell#12>", line 1, in <module>
a_file.read(1)
File "C:\Python31\lib\codecs.py", line 300, in decode
(result, consumed) = self. buffer_decode(data,
self.errors, final)
UnicodeDecodeError: 'utf8' codec can't decode byte 0x98
in position ©: unexpected code byte
EALRIEE 18T AT, ARIF IR A

2. AP ARXHER? IR 18 D7 AL T4 BRI
PEAL B 745 AR 27 7101 (K= - A



AR R R A B B 2 S 20RE 7 L UnicodeDecodeError
Hoige R

< A A

IS S RGBSR ROFT TN AT, LA
PR BVFARREUT R AT, BT8R T ST ERAE 5 oL
EISCPEAT], AR,

# continued from the previous example

# ARSERTIH YT

>>> a_file.close()

SR, IXIEAE (anticlimactic).

WA % a fite RAEAE; W close () INEFFE AN G A G
W% BT L FEAS 2 AR5 A 2L

# continued from the previous example
# B LRl

>>> a_file.read() @

Traceback (most recent call last):
File "<pyshell#24>", line 1, in <module>
a_file.read()

ValueError: I/0 operation on closed file.

>>> a_file.seek(0) @)

Traceback (most recent call last):

File "<pyshell#25>", line 1, in <module>



a_file.seek(0)

ValueError: I/0 operation on closed file.

>>> a_file.tell() ©)

Traceback (most recent call last):
File "<pyshell#26>", line 1, in <module>
a_file.tell()

ValueError: I/0 operation on closed file.

>>> a_file.close() @
>>> a_file.closed ®
True

ANBEEI B2 T S IFES 51k —> I0Error 57
o
WANEERS — N IR T ST AT e L A
3. HFMHELRM T, BT ERNTIE YA E T,

FITLL tell () th2s 2.

. W IRESHYEN, e, TR S

close() TVEIF AT RS o HSZHB I & — AN E(no-op) 1l
o
. OEKRH T I S SEs A — A A JEYE: closed HI2K

WA S WA T

5 3h 5< A 3
try..finally 47, {H & with B4
WG NI close() 75, (HEWRAUS A HIE, /&

] close() FVALARTHUB B T We? 3 b, IS AEM
MRE—BIN TN — BT, RERABEM. MiREH S



UbLas BRI, XA 2K (B 23X RS 4
WAL BRI S5 4 Ligty, mvrgifs=_T1.

WX RGO, Python 2 5 — i IME: try. . finallydh.
XA J7IRAEPython 3 BTSSR AT 2%, HVFOR W] ALE FoAm A A

i, B M ECEEE B2 4 2] Python AL R B B2 . (H S
Python 2.5 5|\ TP B INfaj vl vk 77 %, I HPython 3 K&
VENE LTI withifih),

with open('examples/chinese.txt', encoding="utf-8') as
a_file:

a_file.seek(17)

a_character = a_file.read(1)

print(a_character)

KEACS A T open() pai%l, {HEEH—EHE A
a_file.close(). with iEa)g|H— MU, A% 1f B 8H
for fEMA—HF . AEXMRAGEREL, FRVTDMEH AR S a_fFite 1EN
open () BRFCR AN B 51 H o Fir ARG S 100 3 7 V2540 2
Al I — seek(), read(), LIRAEHA T 4. 1 with e
W, Python [Hz)i/Ha_file.close()

Xt e S ARANENRH T TEIR AR AT R Bk with Bk,
Python £ H 81 ¢ AN SO RIS PR 8 AR Ab B 1) S 35 1]
Vexit”o M, BIEAURS RS TR, AR RA I
T, Python W AEHE PRUEIBAS SCIERE MR I o

IS 0 b L, withE )OI T — i

771 H L5 (runtime context). {EiX JL/MEEHW
L, WS AT G — A L P B
(context manager). Pythonfll# T a_file,

HHEHEFEIEFA—NSITH IS, 2



withERE5 I, Python i R IRLAT % E
IEAEIR HIXANEATINFAEE, AR R Sl
ZWMHEMiclose() ik, W#HFE: kB,
“HENE AEwi th b Al 158 ASRERCRE 2 4
o

with WA FUREFR SR F 1 B — N H RIS 1T I 26
Y i3 FHHE S (generic framework), 35 JRAT G EATTIEAEEATIE
TSNS IFAZN BTN S, AT a1
RSN A HBIshE GG B! D o HiE
IBANAT A A % 3 58 XY, AR with iR &
V2 BRSO O AL B S0 28 (context managen) ) 7%
TEXFEM G nT A 2], fRERnT UL Al e,

— IR — AT 8

IEWR AR, — AT WS XA — N —LE54n], % ENTER
B, RJEAEH AT T o — AT 3CARUE — B A 2R Va2 B
PIF4F, B An e ? e, XA, KL
AT LAE LA AR P 477K A5 24T K (end of a line).  BEFf
BERGHEA A S, L8 [0 455 (carriage

return), AN LM AT (line feed), I&F5 —YE/EAT A [A] B
X AN R R bl

HSRTT LR T (54 Python SR 2 £ S0 AAEATHISEA
Ao BSRARERE, RAMNEASCASCAE KB

7, "Python [1 04257 B 1S AR S B A IR Jy 20 i
BiAT, WIRER LA

DS gy g g 4 2 Fine-grained

control)ff M FH AT AR 5T, AR A] DAAL 6
— AL Z HinewlineZopen () AL . 1
[ Eopen () BRI AL IT) SCR LLIRER BE 2 4015 .



W2, SEbrrp R BRI ? Bt RERBOCIE—17. &
n ey ALK

[download oneline.py]

line_number = ©

with open('examples/favorite-people.txt', encoding="utf-

8') as a_file: @

for a_line in a_file:

®

line_number += 1

print('{:>4} {}'.format(line_number,
a_line.rstrip())) ®

. AT withibE ), 2T ISR, SR A 1EPython ARk

e
N T RO AT, A forfiEh . SE, BR T

read ()VIXAF I NIV, AW R A2 —1 % U iterator), "ERE
PEARBE R K —AMEL S 225 R b —A47 o
. AEHERF R format () Jr vk, AR BT ERHAT S AT H S .

6 SO AT > R B M B 2 DUAS PR AT 2 A0 55, AR
JEFTENE S, "B a Line 2 OFE [P ZERF S5 4E N 1 52 3L 1) —
iTo PRI Erstrip() W LA L EM S AR, R4
.

you@localhost:~/diveintopython3$ python3
examples/oneline.py
1 Dora

2 Ethan



w

10

Wesley
John
Anne
Mike
Chris
Sarah
Alex

Lizzie

FEATIE R TR ?

you@localhost:~/diveintopython3$ python3
examples/oneline.py
Traceback (most recent call last):
File "examples/oneline.py", line 4, in
<module>
print('{:>4} {}'.format(line_number,
a_line.rstrip()))

ValueError: zero length field name in format

WUR S LI IXFE, WVFRIEAEAT ] Python 3.00 1K
H N % T 2] Python 3.1,

Python 3.0 SCHFF A5 A% Ak, (FE USZHE W U
5 IR SCBEWIRT . Python 3.2 SEVFRAEAS i ]
FFHRAEZSH RS EAK, Mg —1
Python 3.0 A RA .



http://www.woodpecker.org.cn/obp/diveintopython3/strings.html#formatting-strings

print('{0:>4} {1}'.format(line_number,

a_line.rstrip()))

*
* %

BN

TSR G TR 5 ARl

NS AFNET I L BARA A & S 4T A3
fF, RIS, SRR IR LA IR B R A
LUC IR S IEPNEI R L

A TGN I A3, W UMEH] open() %L, I HARES
A AR SR FE A

VE ST S A . AR mode="w' Z 45 open() FAE .
MBI ST SR RS NG . %1% mode="a"' 404
open () A%

R SCAEAAEAE, PR #02 FLBh BB S, T EAsiA
g ZEOUR LA IEAFAE, BB 2 F SO LR T T
ErIXFHE R T ek, K Z T A3k, RIE TR
EPNIIIP

FESE G NG R % S ESCH S, RO A) i (file
handle), Jf HORUEEC B e 5 N2 T Wt . BRIt —
FE, AL AR R close() 72, B IR AT BT H] with
ALk Python YRR HISCAE . JREHTING, R € ek 2 a7
i E e

>>> with open('test.log', mode='w', encoding="utf-8"') as

a_file: @



a_file.write('test succeeded')

@

>>> with open('test.log', encoding="utf-8') as a_file:
print(a_file.read())
test succeeded

>>> with open('test.log', mode="a', encoding="utf-8') as

a_file: ©®

a_file.write('and again')
>>> with open('test.log', encoding="utf-8') as a_file:
print(a_file.read())

test succeededand again

@

. KIHHL G ESH A test. log (BUA B CAAEAERI )
SR LG N T30 S8 mode="w' IR = L& SCAHF A A

PRI TF. &N, XU R T LGRS . B SEARH & A

PRGOS DA N 2 Cln A 00s) . RO AR £ 2

2% T

. AR LA open () BRI EIOR [P S weite () J7 VR4 B
FTFFI S I o 25 with BREEW %, Python H 3K

S A

. ZoAE®, AT IR, Xk, ] with="a'SH KR
IR 2SR, MARESE. BB A SR A

AFRINFE

o ECREARAT, AN BB AT I A A S
test.log B o [FIRIEVERE, FIZEMERAHROFERL. KT LL

W\ HAN—ANEERF . BT IR A X, PraE A

B A B AR A AE R —AT7 .



R SRR

PRIEATVE T BN A ORAES T T SO 5 AN E s R g AL 2 45 open ()
PR KencodingZ 4. EMFH A, AEZNE T 1 HUIRAE
XTI KGRI, SO IRAAAAE 7774, el 7 .
FAT B R RPython (R el iy 28 5 19 e 9k 715
A WSCHFBEIC AT SR A o Al g o AR S, 5 N SCAREISC
PRI FRER R SEPs EARANGE AL PR S A RIS 7
FEHGE RS o TEHNTAFRISCHE,  Python iy ZEATE U1
R AT RO T Ao ME— REDRAUE IE A A T 3 i) 5 7k
?th%‘é’lTﬁﬁ'ﬂﬁ)\ﬁﬁﬂﬂ?—ﬁ\iﬁ%ﬂﬁﬁﬂ% fiiZencodingZ 4L

* %

ZRERISCHF

ASEFTAH WSS AN A . e TR E RS
I A

>>> an_image = open('examples/beauregard.jpg', mode="rb")

®

>>> an_image.mode

@

lr‘bl

>>> an_image.name

®


http://www.woodpecker.org.cn/obp/diveintopython3/files.html#writing

"examples/beauregard.jpg'

>>> an_image.encoding

@

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: '_io.BufferedReader' object has no

attribute 'encoding'

o FHZERRSFT T SO R R, HRIRRE A . B SO
—AN[A A& mode SEE S — N FRF b,

C DA BRI AT I SO B RN G S 2 AT A AR 2 A TR 1)
JEME, S mode B, Eid sk TARUHA open() BREI R T 11

mode Z % [111H .

C RSO BB name JEYE, SR SCAS TR RN S
21@'@0

LRI, ISR AR AL T HERIIR AT R encoding &
Mo PREEMH A H AP RIERL), SR ? BERIEE S K270,

ATEFFFH, FTLL Python AT B T AE . M b SO/ 5L

S R ERAR T B NRE 58— FE, BT DL ST R 4 (1 4

oH

ZL o
ot TP AT IEAE BRI ? WL, AR At

# continued from the previous example
# AREIRT—FE
>>> an_image.tell()

0

>>> data = an_image.read(3) @

>>> data



b' \xff\xd8\xff"

>>> type(data) @

<class 'bytes'>

>>> an_image.tell() ®

3

>>> an_image.seek(0)

(%]

>>> data = an_image.read()
>>> len(data)

3150

N 311V N YA L Ky = S 7118 AT T NS 1 B G B/ G i
JLo AHAEEATZ A AN KA R Z A &#hellip;

. &bthellip RIEEECF Y, A Z AR H . TR 1
BEAIT I A, read () ITVERER BERFFE NI 40, TMAEFAF

5o

. RXELEMWEE, MBS read () JTVERIECH FR Mtell () ik
BN B 5 A MILECREZ AN L (unexpected

mismatch) *

* %

RS ARIR HITEXT Z
PR read () 775 T B HESLSC 2L SCHR

MR — MRIEESS — A (ibrary), i — 2 AR AL
(EREEE(CITRINERT U IR A (B (I PSR P I AP '
PF, DA, QPSR kMl B ARANNIZ U I AL
FEo R AP NAZBENS RGN (LR HIFE RTINS R o


http://www.woodpecker.org.cn/obp/diveintopython3/files.html#read
http://www.woodpecker.org.cn/obp/diveintopython3/files.html#read

B, HEN RS read() 7L, XA —
AIESH size JF HIRMEA—N R, BBl Emn%. AMEH
size ZHIHH read () UM, IXAN T35 RN A% 3 AN IR BT A
AT SR G DU ) —AMER [P P A s . 4T H] size =
FOMHA read (OB, & MEIASSEIOIFR P45 2 &1 EdE . 47
— IR, 8 A e — IR E T T T AR T O IR A R —A
b,

KW AR AFT I D E SR B R B 1. ANFZ
ReAE T AN FESE I T RS A Fo RES SRR (¥ A5 ) LA
TR0 WO, PWAEP AT R, BRI MR
o HELURI R AT 2R %, WX read() J772,
PRu] LU BATAAT 0 5 SO S AR, AN 7 2O RERRSE
A A\ i e el B AR

>>> a_string = 'PapayaWhip is the new black.'

>>> import io Q)
>>> a_file = io.StringIO(a_string) @)
>>> a_file.read() ®

'PapayalWhip is the new black.'

>>> a_file.read() @
>>> a_file.seek(0) ®
(%]

>>> a_file.read(10) ®

'Papayalhip"



>>> a_file.tell()
10

>>> a_file.seek(18)
18

>>> a_file.read()

'new black.'

. io BiHuE T stringIo 25, ARV LME A e kR AR 1
FEH VSO R AR BE

. N T INTFRF RIS, T DR AL E A SR A
A5 AL 84 io.StringTo() K AIH —> stringIo 524,

. P read () 7 VEMEEIEEAN SO, L StringTo X 5 h B RJ)
IR R PAF H

BRSSO, BRI read () 7 VEIR Al — AN
B

. JEEAEH stringTo X G seek () 7k, ARA] LR X HE 2 A7
BIFRF R Ik, RN SR S e AL FE

. AR size ZEULE read () 7V, ARET DAL R D E
AEHCFAT H

5571 ) stringo i fRAEBSAS 20 i

YRR SCA SR E . noNET A
io.ByteIO 2K, ‘B SCVFURRE T AL il —
BEBI A AR AL o

Kb B s 4 S

Python B G 5 SCRF IS M g SO/ S . AT VF 2 RN AT
L4554 Hr, gzipMbzip2 Z&JEWindows#/E R 48 T AT
() PR s 46 7 2K



gzip B LV AIEE KBS gzip I AT B o IR
Z 3 HF read () i CWTRAR LS FT IT) 805 weite () 7
2 CINRARCLE AT ) o IXEiERE, RA] Dd A
WIS ) L2 BB ARK B 72505 gzip L4 A AT ZLA)
JaE I IS SO R AARAF A s i T R 58

TENBOMADIRE, EWMSCRF with iB0), FrEAAIRSERL T X gzip
IR SCAF I HAE, Python AT LICKAR F 306 H &

you@localhost:~% python3

>>> import gzip

>>> with gzip.open('out.log.gz', mode='wb') as z_file:

0

z file.write('A nine mile walk is no joke,

especially in the rain.'.encode('utf-8"))

>>> exit()

you@localhost:~% 1s -1 out.log.gz

@

-rw-r--r-- 1 mark mark 79 2009-07-19 14:29
out.log.gz

you@localhost:~% gunzip out.log.gz

®



you@localhost:~$% cat out.log

@

A nine mile walk is no joke, especially in the rain.

c PRI DL BRI ST T gzip IR SCEE. (G E mode
ZHIEE b P )

: aibﬁf Linux REE_E 58 XA o W1 AR 247 A 24
&, XA R WoRNIAYRE Python shell BIZE) gzip 4

A KIE e (long listings)”, RATLLER], EH 79 N1

Ko MSERR EIXAME L — TR AT R 2K (T gzip SCHF

BLHE T N Il BB 1 SO Sk R A7 T — L85G T SO e s

(metadata), Fﬁu ERT T AN SO R R AN =

. gunzip % CK%: “gee-unzip”) MRIEZE AR G RAT H N
KB =5 UK 4 AR o sctrh, IRt gz

Yo

. cat A WOR SR N A . YT SRS T SRR A Python
sheH}ifitﬁ)\iﬂfgiﬁjﬁﬁFout.%gg.gzE@%m/\ﬁz??ﬁao

* %

PRAERTA . Far AR R

sys.stdin, sys.stdout, sys.stderr

AT E T X AR RN, FrrbE i H RS AR SR RN 2 AH 2
BT o X WEIEN T AN RN R 1

FrofEfn AR HERS 1% (B 4858 stdout Al stderr) 2 #{HE R
BB UNIX T;.J’E%,JLEPEW%/\“L(plpe), £1$5 Mac OS X
I Linux. énf G print () I, 75 2T I A 25 B A%
#| stdout FiH. YURAFET HAT I H 5 ST B ERERE
(traceback)ﬂﬂ“ ) ”1511‘]%52&%@ stderr 18, ERIAHL, XM
TE HRP R BIR IEAE LA R 24 % 1 _F(terminal window); 244/R
PIFEPFT BN FELE AP, fRA] DAAE S B 21X e hr ey, Y87
AT, IR n] DO g B 21X L85 5 E . e R



Python shell H, stdout fll stderr & IEIRINEHL A B E
(Interactive Window)”

>>> for i in range(3):

print('PapayaWhip') @

PapayalWhip
PapayalWhip
PapayalWhip
>>> import sys

>>> for i in range(3):

. sys.stdout.write('is the') @)

is theis theis the

>>> for i in range(3):

. sys.stderr.write('new black') ®

new blacknew blacknew black

PN print () BRE. WA ARERITT

2. stdout i XAEsystith B, B —ANA B (stream
object)e TR ST I Huwrite ) BB S R IZ M H . 2

S b, X print () BRECEBRAEMT S, s AR RIS RSN

—MEIEERF, ARG sys. stdout.write,

: RO N, sys.stdout Fll sys. stderr JEAATT I % HY A
ILR[E] /M7 E : Python IDE CUTRARZEIS AT HAE) , 83X

& CUSRAR M 24T HAT Python $84) o ERAsAERIH —

e, AR R A S ARSI 2R . W AR F5 2 m] 42

FF, PR ETF L5 NI ERF RIbR AR

sys.stdout fll sys.stderr #EEMNT S, (HEAATH I RS
No REAFABAT read() 75451 K T0Error S5 -



>>> import sys

>>> sys.stdout.read()

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

IOError: not readable

PReESE H B E ]

sys.stdout Ml sys.stderr # 2N 5, REAMATTH S A
A T2 AR AR o IR RE R T LA e AT o8
(B — AF = HAB AN B — R HE AT 4

[download stdout. py]

import sys

class RedirectStdoutTo:
def init_ (self, out_new):

self.out_new = out_new

def _enter_ (self):
self.out_old = sys.stdout

sys.stdout = self.out_new

def exit_ (self, *args):

sys.stdout = self.out_old



print('A")
with open('out.log', mode='w', encoding='utf-8') as
a_file, RedirectStdoutTo(a_file):

print('B")

print('C")

you@localhost:~/diveintopython3/examples$ python3
stdout.py

A

C

you@localhost:~/diveintopython3/examples$ cat out.log

B

PRIEAIEE] T LA R HFR?

you@localhost:~/diveintopython3/examples$
python3 stdout.py
File "stdout.py", line 15
with open('out.log', mode='w",
encoding="utf-8"') as a_file,

RedirectStdoutTo(a_file):

SyntaxError: invalid syntax




WX, AR REIEAEAE ] Python 3.0 i T}
2 %] Python 3.1,

Python 3.0 3ZHF with 5], {Hi2HRAMER) KA H]
— AN R SCEBER . Python 3.1 SRVFARYE—4% with
AT RERE A B SCIFE RS

FRATT S A P g J S — B
print('A")
with open('out.log', mode="w', encoding="utf-8"') as
a_file, RedirectStdoutTo(a_file):
print('B")

print('C")

AR with ). LRSS B A k.

with open('out.log', mode='w', encoding='utf-8') as
a_file:
with RedirectStdoutTo(a_file):

print('B")

IS JE AR B s (¥, SERR EARSE 1 A7 with 155,
Horp—AMREAE TSI i(scope) o “HMNZE I with i
ARV AZ DA T EATIF M UTF-8 Gt i) i fik
out.log MISCAICAFHIRE N, ARSI [P RS G ss — 4>
WA a_file A . (HZ, fEULAL, BIFANEME WA B
F15

with RedirectStdoutTo(a_file):



as 7h)(clause) BIMIF L 2 177 HSZ with iER)IFA—E T2 as T
f)o FAGARUIH —N B G 2 HoR [FE— 8, /R ] A
8 with WEAJ) B ORI GS — N, EIXPMEALT, T4l

H &0 RedirectStdoutTo b N CHEE I FREN (side effect).,

WA, XL PRGN L LA 208 ? A KE—F
RedirectStdoutTodSIK N HBE L . XA — M HE X T
VP PLZE (context manager). AEMISEH R T AN T
7s: code> enter ()M __exit_ ()L LAASRE bR Sci s

==}

Ao

class RedirectStdoutTo:

def _init_ (self, out_new): @

self.out_new = out_new

def _enter_ (self): @

self.out _old = sys.stdout

sys.stdout = self.out_new

def _exit_ (self, *args): ®

sys.stdout = self.out_old



1. AP E__init__ Ok DRRA. e 42
He, BIAE bR SO A i YT AR AR AR A A S R0
G0 ENTTVE R LI R ARAFAE A S| AR
(instance variable) DA H A /7 VA5 51 GEE AL H 28

2. __enter_ () HER—MFANZST Y (special class
method); FEREAN—A L FICHEIPythonss e (4, 1E
withiBAJ TR AL o &7 2T sys . stdout (B PRA7AE
self.out_oldN, RJGiHiLIself. out newlkZsys. stdout >k E
ST [P AR HERT H o

3. _exit__ (VRN ARSI MBI RSO
I CAI, 4% with IEAJIKE) Python e . XAJ7 L

HHLRATF] self.out_old FHMEMRZS sys. stdout APk brifEdhn

t 2 SR BPIRES o
print('A")
@

with open('out.log', mode='w', encoding='utf-8') as

a_file, RedirectStdoutTo(a_file): @



print('B")
®
print('C")

@

XA 21 IDE 1“2 B U [ (Interactive
Window)” (&, WERIRM AT SATIB T IXBUHA) .

R withth T Z G 28519 L F IR 2 e XA FIR
BRI ERwithee e 2 shE g, JE51H
K2 =22 P B BR SCREEH AN Sfh: B8 AVE
SE [ sys . stdout 3 {128 — > L R IG AN RN £

H XA print () BREEE with TEAJIEER R SCERET LA
17, Prble Al 25 BB AZF out. log.

with IBAJEREE R T . Python 5 FEE—A> L N U BRSS9 %,
AT A AR B TF L SCPRBE I RAZ AR . 3K TR SO TR
AN EHESE AR . BT A TR SOARE I A, ST
ERSCOAERNS sys. stdout HMEKE BB I EROIRES, AR5 —
AR SCRBE AN I out. log HISCHE. HIThsitEdH O
LR B FORIPRES, TR print() s 5 bt 3

B b



S [ B RS 1R 1 R B IR IX AN 52—, % sys. stdout BNy

sys.stderr Hl0],

* %

S
5 A Python.org bR
io B
RAE
R SCE BRAR RS
sys.stdout and sys.stderr

FUSE >k H4E3LH R}

el =


http://docs.python.org/3.1/library/stdtypes.html#file-objects
http://docs.python.org/3.1/library/stdtypes.html#context-manager-types
http://docs.python.org/3.1/library/sys.html#sys.stdout
http://en.wikipedia.org/wiki/Filesystem_in_Userspace
http://www.woodpecker.org.cn/obp/diveintopython3/refactoring.html
http://www.woodpecker.org.cn/obp/diveintopython3/about.html

© 2001-9 Mark Pilgrim



Search

YR E : Home » Dive Into Python 3>

MEREEEL: 00000

XML

®8|1) the archonship of Aristaechmus, Draco enacted his ordinances.
2

— Aristotle

Brid

XA R R 73 7 15 R AR ACAS R o0 o (HEXMLIX &
A ERAEER D Fol e B WHIXMLN H A 51T T
(syndication feeds)”, & HRERIER, winsiaHAbhas s H
HTHI G BB N K2 B B AT A s AE T SO, OB
PR, BB I SCAAT IR B 2h A A 5 ffeed . FRATTH]
DL T [ (subscribe) feed R IE AT, 38 AT LMEE T & 111
“feedZE & 1. H.(feed aggregator)”, ttiGoogle Reader.

PUR XML R AT TIX — T p A 21 . B /& —Mfeed — I
DI & — NAtom 5 A feed

[download feed.xml]

<?xml version='1.0"' encoding="utf-8'?>

<feed xmlns="http://www.w3.0rg/2005/Atom' xml:lang="'en'>


http://en.wikipedia.org/wiki/List_of_feed_aggregators
http://www.woodpecker.org.cn/obp/diveintopython3/examples/feed.xml

<title>dive into mark</title>
<subtitle>currently between addictions</subtitle>
<id>tag:diveintomark.org,2001-07-29:/</id>
<updated>2009-03-27T21:56:07Z</updated>
<link rel="alternate' type='text/html’
href="http://diveintomark.org/'/>
<link rel='self' type='application/atom+xml'
href="http://diveintomark.org/feed/"'/>
<entry>
<author>
<name>Mark</name>
<uri>http://diveintomark.org/</uri>
</author>
<title>Dive into history, 2009 edition</title>

<link rel="alternate' type='text/html’

href="http://diveintomark.org/archives/2009/03/27/dive-

into-history-2009-edition’'/>
<id>tag:diveintomark.org,2009-03-

27:/archives/20090327172042</1id>
<updated>2009-03-27T21:56:07Z</updated>
<published>2009-03-27T17:20:42Z</published>
<category scheme='http://diveintomark.org'

term="diveintopython'/>



<category scheme='http://diveintomark.org'
term="docbook"' />
<category scheme="'http://diveintomark.org'’
term="html"'/>
<summary type="'html'>Putting an entire chapter on one
page sounds
bloated, but consider this &amp;mdash; my longest
chapter so far
would be 75 printed pages, and it loads in under 5
seconds&amp;hellip;
On dialup.</summary>
</entry>
<entry>
<author>
<name>Mark</name>
<uri>http://diveintomark.org/</uri>
</author>
<title>Accessibility is a harsh mistress</title>

<link rel='alternate' type='text/html’

href="http://diveintomark.org/archives/2009/03/21/access

ibility-is-a-harsh-mistress'/>
<id>tag:diveintomark.org,2009-03-

21:/archives/20090321200928</id>

<updated>2009-03-22T01:05:37Z</updated>



<published>2009-03-21T20:09:28Z</published>
<category scheme='http://diveintomark.org'
term="accessibility'/>
<summary type="html'>The accessibility orthodoxy
does not permit people to
question the value of features that are rarely
useful and rarely used.</summary>
</entry>
<entry>
<author>
<name>Mark</name>
</author>
<title>A gentle introduction to video encoding, part
1: container formats</title>

<link rel="alternate' type='text/html’

href="http://diveintomark.org/archives/2008/12/18/give-

part-1-container-formats'/>
<id>tag:diveintomark.org,2008-12-

18:/archives/20081218155422</id>
<updated>2009-01-11T19:39:227Z</updated>
<published>2008-12-18T15:54:227Z</published>
<category scheme='http://diveintomark.org'

term="asf'/>



<category scheme='http://diveintomark.

term="avi'/>

<category scheme="'http://diveintomark.

term="encoding'/>

<category scheme="'http://diveintomark.

term="f1lv'/>

<category scheme="'http://diveintomark.

term="GIVE'/>

<category scheme='http://diveintomark.

term="mp4'/>

<category scheme="'http://diveintomark.

term="o0gg'/>

<category scheme='http://diveintomark.

term="video'/>
<summary type="html'>These notes will

become part of a

org

org

org

org

org

org

org

eventually

tech talk on video encoding.</summary>

</entry>

</feed>

5 XML %

WERIRELZE T/ XML, A] BBk X —#40



XML A& —Fhd 2 IR g i B s il B 77k . XML CA78L 5
AL FI145 A2 tag) 5 BRI — A8 A r F(element). DL R
FE AN SEREP (AR XML SC A

<foo> (@

</foo> @

Xt foo JUE AL Fr35

. KSR foo JURN NN ZFA AN WS AE . s el A
iy BV HIRL TR, B N AR AR IIAT XS N 45 RARZE K

HiE CULEL

TE W LUV EFEREZ IR AT foo HITTER bar 1] DARLFRAT
L7

<foo>
<bar></bar>

</foo>

XML SCRY A 2 — A e R WA AR L 5 (root element) . I H &34y
XML CR H e —MRocE. BURAZE— XML 3R, BEAE
FEAEA R IT R

<foo></foo>

<bar></bar>

JCE N LA L  attribute), EATE L84 F-{H(name-value)
X o JEYEH S BRI AE T R RIS . — R E
MEARGRER .. FHANTRS SRR, 1505, W55
#hHEm] LA,



<foo lang='en'> O

<bar id='papayawhip' lang="fr"></bar> @

</foo>

foo JLE A — MU lang I JEME. lang IMEA en

2. bar JLERMAWAEM, 204 id F1 lang. o lang J& 14
PHE R fro ‘EASY foo AN EME Lo, AL AL

PST [ g AR

METLEHZANENE, BERNFIFAREE. TTRWEEL

NP EE-EREE, IR Python HIWFIIERNZ—F. 54k, Jo
2= B R EOE BAT BRI

JuE N LA A 2 text content)

<foo lang='en'>
<bar lang='fr'>PapayaWhip</bar>

</foo>

RO — U BEBAT SCA NS, BT iR, g
Eg

<foo></foo>

RIR B TCRAT MRS 75 AR IR PR2E 1) e Fvas I/ 7
R, BATT LRSS RARAE . B Mol ) XML SR T LS
JRIXFF

<foo/>



R Python bR AT LAFEAS R A2 24 modules)H P W] —AF, AT
VLEEAA] [ 4 775 (namespace) F A ) XML JG &« XML S0
(1) 44 75 [ B KA URL. FRATTAT LLE I A B xmlns &
XU L F . 20528 B A RO R B A ERARAREL, 1
S EATIIAEHEA—FER

<feed xmlns='http://www.w3.0rg/2005/Atom'> @

<title>dive into mark</title> ®

</feed>

feed JLEMAE X F- 23 0] http://www.w3.org/2005/Atom H'.
. title suEME. B AE A SAEH T4 81 = I E )
JUE, AW ENZ RN FILER.

By UL xmlns : prefix 5 WK E 344 7258 IR UL
prefixo SRJF 124 720 [H) KBRS 0 2 AR 20k st A P A4 i
Zi(prefix) K,

<atom:feed xmlns:atom='http://www.w3.0rg/2005/Atom'> @

<atom:title>dive into mark</atom:title> ®

</atom:feed>

feed TLE & T4 745 http://www.w3.org/2005/Atom.
title JLER AL 4 75 (A

X XMLt as i =, DLEPAS XML SO — #7944 78
8] + JTCHEA = XML brille BrE8 S RS & el i, B
XA U, X EERTEE A (atom: ) L SETE R E Y . 445
AR, JTRAAME, Bt (SFERE L) M, fAoER
ISCAS N AR, U XML SCRAH ]



BJa, EMITEZH, PR SoaT BUHE ELAEXML SRS I 26
—AT. XA ADPIMER R (catch-22), FUW FRUE, i
FIXMLISCRY 75 B i (5 5L, X (5 B AFAE T XML
B, WTRARE XML A fig e It i) @A DR, 15 S XML F

>z

o)

<?xml version='1.0' encoding="utf-8'?>

PAERATT C 2 038 L 8 2 1Y XML FIAH, Al AJFRa R RS 1!
* *

ATOM FEEDI] 4544

MR — ML E AR, B BB b AT e e A B 1
v, BEUICNN.com. 1Zuh A — MR ("CNN.com”), —~1Fx
il (“Breaking News, U.S., World, Weather, Entertainment & Video
News”), & EREH I H B (*updated 12:43 p.m. EDT, Sat May
16, 2009"), A LEAFNWIRAT L E N FIR . B—F L
HHCOKRE, H—0CRAMARH M S8 24507 1 8l Uk
REREAN N R, BV AR A BRESH E D, B
AT H CME—HJURL.

Atom R AR TE R R DL 35 AT IR L85 S b A% 2 3K
I R AEBEE, TRUA R IEH EH#RS CNN.com KA,
HZ EATI A SR S AH R 1K) . CNN.com BRI G, BT
e

B Atom 1T A L35 — AN Roc 5 BIFEL 5 [
http://www.w3.org/2005/Atom T ] JCE feed.

<feed xmlns='http://www.w3.org/2005/Atom' @

xml:lang="en'> ®



1.

http //www .w3.0rg/2005/Atom & /844 7% 7] Atomo.

— AL HEACH DAL S xml:lang JE M, ‘B HIRFEZI0E K&
/\?E%ﬁﬁﬁﬂ’ﬁn 5o LEYHIFEBIH, xml:lang ZEARJC 2R HH

FWIT —k, WalEREE, #89 feed AL S,

ik Atom feed H 5 11— 48(5 BAEMR TG EK feed T IC R A

R

<feed xmlns="http://www.w3.0rg/2005/Atom' xml:lang="'en'>

<title>dive into mark</title>

0

<subtitle>currently between addictions</subtitle>

@

<id>tag:diveintomark.org,2001-07-29:/</id>

®

<updated>2009-03-27T21:56:07Z</updated>

@

<link rel="alternate' type='text/html’

href="http://diveintomark.org/'/> ®

ZATRINIZXA feed PR dive into mark.
X—ATER N TR currently between addictions.
B Meed HRLA A4 JAME—Hr 1A (globally unique
identifier). AHEJNE WO EE Y, 1H A PIRFC 41510
RN feed LR EEHT I TE] 24 March 27, 2009, at 21:56

GMT. JBH KL, B HUE W CE A IR I ) &

R



5.

HIG TR 1. 1ink JTLRE A XANS, HEEH =
ANEYE: rel, type il href. rel JuZMIMH AT RERATHERL 12K
M; rel="alternate' FR/NIXNFERTR I T feed M F 4 —>
WA . type="'text/html' FK/NEEFE H AR & — 1 HTML T .

R E HbrHuELE nref JBEHFEH .

IAEFRATTANIE X Mfeed b — B 8T /& fEon March 27, 2009, ‘E& A
— MY dive into mark” [ S AL 1, I Houb sk

http://diveintomark.org/.

IS8~ g ss XML ScR T, 6 22 IHES

I A m L, {HJE Atom feed H AT
PEIXHFEARL

feed R IXICEH o 1 2 Bl SCREMIFIR T o B s S0
GINE SEQ R

<entry>

<author>

0

<name>Mark</name>
<uri>http://diveintomark.org/</uri>
</author>

<title>Dive into history, 2009 edition</title>

@



<link rel='alternate' type='text/html’

®

href="http://diveintomark.org/archives/2009/03/27/dive-
into-history-2009-edition’'/>

<id>tag:diveintomark.org,2009-03-

27:/archives/20090327172042</id> ®

<updated>2009-03-27T21:56:07Z</updated>

®

<published>2009-03-27T17:20:42Z</published>

<category scheme='http://diveintomark.org'’

term="diveintopython'/> ®

<category scheme='http://diveintomark.org'
term="docbook"' />

<category scheme='http://diveintomark.org'
term="html'/>

<summary type='html'>Putting an entire chapter on one

page sounds @

bloated, but consider this &amp;mdash; my longest

chapter so far



would be 75 printed pages, and it loads in under 5
seconds&amp;hellip;
On dialup.</summary>

</entry>

. author JLERFFE/R LEHMMES: — DAL Mark 114kT1, FFH
AT LAE http://diveintomark.org/4k B )ik,  GXk
52 feed JUR BN R, (H2WAME —E BXFF. 12
W25 H & th 2 AMEE e AT B DA AN F 0. D
title JLER G HIX R LM AR, Rl Dive into history, 2009
edition”.
. U feed TUR IR BERE —FF, link JTE4 HHXIR SCH
HTML JiAs i hik
AR HWAR feed —HF, W2 —PME—HIFRIR.
. BANFHEHAWNAHIS IS Bk kA H (published)
A _E kG 2% H i (updated).
ZHPTLUE TAEEZ R0 X5 SCFEp 2K 2]
diveintopython, docbook, A1 html.

. summary JUE P IX R SCE NS ERER . GEfT—NInER
XHEEA R R, B content, FATTn] AR S S0 HE N &
HORAE . D) YETHEEFI, summary JCE S — Atom FFAT
1) type="html' J& M, ‘& HKEHX ML HTML #%X, 1
JeafieAR . XAEHEE, FOAMEE AR PR T HTML HhEE
(PSR (8&mdash; Fli&hellip;) , ‘EATIAN iZLAAH CAN H 42 T

Ny AERRIE UV oA — L
. whAUE entry JUERMIGRIRIC T, BFasCE o 1 4
Fo
*
* %

fEHTXML



Python n] LU I JLFIAS R 1) 07 R T XMLSCRYS . &AL+ T DOM
FISAXfEMT A, R IRATEE SUBECE 73 /b — U A Element Tree
HIEE Fidi,

[download feed.xml]

>>> import xml.etree.ElementTree as etree Q)

>>> tree = etree.parse('examples/feed.xml') @

>>> root = tree.getroot() ®

>>> root @

<Element {http://www.w3.0rg/2005/Atom}feed at cdlebo>

ElementTree J& T Python Fr#EFERT—54), EHILLE AN
xml.etree.ElementTree,
. parse()REEElementTree FEI1 FEEAN 1, "EAT FH A4 8.
HIA GAERNSHL . parse() BRELE L RIERT 5E 3N SO . i
WA Bk, ] DA S U AR A XML SO
. parse() RS IR —N B LR SCRI IR S . IX A EHRTT
o EPREMITREMGIHTLLA getroot () 714
C TR IEE, ARG EERD http://www.w3.org/2005/Atom %
TAETH feedo X TRFH RN FHREE H T AR S — A
XML JCE HH 4 F A5 R AR 2 4 (FRYE A4 % (local name)) 411
Jie 3K SR RS JC ER AR AE 44 T8 18] Atom Y, BT AR JG
RIS {http://www.w3.0rg/2005/Atom}feed.

=~ ElementTree {if

{namespace}localname K5 XML TG,



BA VK23 7E ElementTree (£ APl 2 7% WL 3]
XPIE
TR BIFFR

7E ElementTree APl H', JTERIMNAT ML IR —FE. HIFE I
HINE7 ve 3 i vy

# continued from the previous example

>>> root.tag ®

"{http://www.w3.0rg/2005/Atom}feed’

>>> len(root) @

8

>>> for child in root: ®
print(child) @)

<Element {http://www.w3.org/2005/Atom}title at e2b5de>
<Element {http://www.w3.0rg/2005/Atom}subtitle at
e2b4e0>

<Element {http://www.w3.0rg/2005/Atom}id at e2b6co>
<Element {http://www.w3.0rg/2005/Atom}updated at e2b6fo>
<Element {http://www.w3.0rg/2005/Atom}link at e2b4beo>
<Element {http://www.w3.0rg/2005/Atom}entry at e2b720>

<Element {http://www.w3.0rg/2005/Atom}entry at e2b510>



<Element {http://www.w3.0rg/2005/Atom}entry at e2b750>

B, WRocEN
{http://www.w3.0rg/2005/Atom}feed.

MIT R KBl = AN

BATT AT LAAGAT F AR — R Dy H 7 oo 3= .

MWt T LUE 2], IRotR B3 H 8 ST IcE: I feed 2
JCEPE (title, subtitle, id, updated Fl link) , hfg &4%
B = entry JUF.

WPHR e ERES 1, HHE SRRk IR AU E 7
T IUER . B entry SURAMT I T OUER, (HAZATFRA B
AR o XL IUEA I AR AE entry JCR TSI
o, HSESEA R T feed T U0ER. HiE, LRIXLITHRIRE
R KA 2, DR INEEAL BN AT X 5L
eL X NP IR AR

J& P B 7 g
XML REURTEH A e s IR g, — HJun

THRATCRMGI, AT LUEEEAT Python )7 Ji—FEEEAA R
W3

# continuing from the previous example

>>> root.attrib ®

{'{http://www.w3.0rg/XML/1998/namespace}lang': 'en'}

>>> root[4] @)

<Element {http://www.w3.0rg/2005/Atom}link at e181bo>

>>> root[4].attrib ®

{"href': "'http://diveintomark.org/"',

"type': 'text/html',



G SN

'rel': 'alternate'}

>>> root[3] @

<Element {http://www.w3.0rg/2005/Atom}updated at e2bd4e0>

>>> root[3].attrib ®
{}

attrib & —/ MUK ICRBMER T XA JFER AR IEE
HEXFERA N <feed
xmlns="http://www.w3.org/2005/Atom' xml:lang='en'>. FI%X
xml: fE7R— W E A ], B XML ANTT 75 B gt o] LA
EHE.

FhADTIEE — UL o AEEINFIRTRI[4] — N JGE link.

link JTHA =@M href, type, Flrel.

FPUANFIUHE — [3] — M updated.

JC% updated ¥ H 0%, FrLh.attrib j&— 217 HLX)
%o *

* %

FEXMLIC P E R AL

FIH AL, FAIC2 AR P MARIC IR, —HR
TIuER, B TEA IR . EEFZHILFRATH E R XML
FURFE M ICE . Etree tHAESEHOX TN T A

>>> import xml.etree.ElementTree as etree

>>> tree

etree.parse('examples/feed.xml")

>>> root = tree.getroot()

>>> root.findall('{http://www.w3.0rg/2005/Atom}entry’)

0



[<Element {http://www.w3.0rg/2005/Atom}entry at e2b4de0>,
<Element {http://www.w3.0rg/2005/Atom}entry at e2b510>,
<Element {http://www.w3.0rg/2005/Atom}entry at e2b540>]

>>> root.tag

"{http://www.w3.0rg/2005/Atom}feed’

>>> root.findall('{http://www.w3.0rg/2005/Atom}feed")

@

[]

>>> root.findall('{http://www.w3.0rg/2005/Atom}author")

®

[]

. findfall() JVEAKILECR ER A Foism. OGS &l
M E SRl D

BT R — BT R AT Iu R — 0 findall() 7k
EaRBITA LR T IC 5 . (HIE A KA B BT 45 1
We? WFAKIE, XNERHSERL TR HTHoE
feed AAFAEATATIYAL feed M FIT 2R, FrUAB IS R —A
THIFE,

C NSRRI ER 2 Ao (G SR T S A AL
author G 2%; HSZ F R =AY (A entry b Z P HH —
M) o HEauthor LR EIR TR A&7 or 5. FATT
DIEAT IR E R )b & $author G 2, (H2 WISyt

ZNEIP

>>> tree.findall('{http://www.w3.0rg/2005/Atom}entry’)

0

[<Element {http://www.w3.0rg/2005/Atom}entry at e2bde0>,



<Element {http://www.w3.0rg/2005/Atom}entry at e2b510>,
<Element {http://www.w3.0rg/2005/Atom}entry at e2b540>]

>>> tree.findall('{http://www.w3.0rg/2005/Atom}author")

@

[]

. AT JE, X% tree G etree.parse()HJIR[EIED [
— LTV R T R P IR VEN S . R, an R A
tree.getroot().findall(), MR [EMEAZE—FERT,
o WVPFEESS, EXAEITE R B A KBS author TG
o AHFARAR? FE RS
tree.getroot().findall('{http://www.w3.0rg/2005/Atom}aut
hor* ) —Fi Ry Rs, RIE WIS TR 7o RN
author”. [KIhiX4E aquthor 42 entry JGR I TI02E, ATLAA )
KA ETAR VTEL I

find () J7VEHRIR [P —ANVLEC RN e R . (AT RS
—/NEEE, B 2 AN LR EIRAT OGO S — AN, XA
TIE AR

>>> entries =

tree.findall('{http://www.w3.0rg/2005/Atom}entry")

0

>>> len(entries)
3
>>> title _element =

entries[@].find('{http://www.w3.0rg/2005/Atom}title")

@



>>> title element.text
'Dive into history, 2009 edition'
>>> foo_element =

entries[@].find('{http://www.w3.0rg/2005/Atom}foo")

®

>>> foo_element
>>> type(foo_element)

<class 'NoneType'>

. EWTRERITh E L m R . X —A)IR A FTA ) atom:entry TG
o

. Find() TEATH ElementTree 10240, iR ([FI5E—ANILHC 2
TR o

7F entries[0] B UM foo FITCE, JTLAIR[FIE A None.

S8 0T, 2R Find() kR

KR AEA/K ERCh, and
ElementTree JGEX Z AT ooz, HAL
W2 WA R A False CAZUNA len(element)
T o) o XELEMNE if
element.find('...")JFAELEIML S5

find () J7VEFREN T ULHCIL; X450 R) &AL
ML R e R 2 B E S Fous! M
MK fFind () 7k RIRI T —4 IR, W
T i if element.find('...') is not
None,



b 2/ LIEPTAT JiR (descendant) iz R EE,  AMERUIRE JZ IR
TIOUE, INTIUESE..

>>> all links =

tree.findall('//{http://www.w3.0rg/2005/Atom}1link') @

>>> all links

[<Element {http://www.w3.0rg/2005/Atom}link at el81be>,
<Element {http://www.w3.0rg/2005/Atom}link at e2b570>,
<Element {http://www.w3.0rg/2005/Atom}link at e2b480>,
<Element {http://www.w3.0rg/2005/Atom}link at e2b5a0>]

>>> all links[@].attrib

@

{'href': "'http://diveintomark.org/"',
"type': 'text/html’,
'rel': 'alternate'}

>>> all links[1].attrib

®

{"href':
"http://diveintomark.org/archives/2009/03/27/dive-into-
history-2009-edition’',

"type': 'text/html’,

‘rel': 'alternate'}

>>> all links[2].attrib



{'href':
"http://diveintomark.org/archives/2009/03/21/accessibili
ty-is-a-harsh-mistress’,

"type': 'text/html',

'rel': 'alternate'}
>>> all links[3].attrib
{"href':
"http://diveintomark.org/archives/2008/12/18/give-part-
1-container-formats',

"type': 'text/html’,

'rel': 'alternate'}

. //{http://www.w3.org/2005/Atom}1ink 5 HI—FEFI1RAHLL,
R T IT RIS R 2 X SR 5 U Findall () JJiEMANEEH

FEEZE T ouE TP Ak SRR E LU 728 E R IR

. BRI AR AR TR ER TR . WEREET
aPVE W, ER—AMRINIX feed 1) HTML A IH £ H BEEL

o AR AN GRS RS UL . B entry #B
A Link TIUE, HTAEARTEA)ET I PSRRI E

- Fed 1 me e A7 2 AT o

MRV, ElementTreelf]findall () 7k e H— MR 51 K1)
Ferk, (ERENAEWE S 2 AA L TRk, Bk e o
A LHIXPath =2 £F o “XPath @& —Ff T & WXMLICES W3 Chr
HE 6T IEl A SR i, ElementTree 5 XPathifivh [ & 5 AH
L, AHZ IR O &S XPathf)ih, EAT1Z (A1) 22 7 nl Bg 2 AR ek
PIAP, BAE, FATRE—F R0 = XMLE, &8 JE
TEIementTreeE’JAPlU%TﬁXﬂLX’Pkathﬂﬁéﬁi%o

* %

EALXML



IxmLE— NI =52, LAURAT I libxml2 fiftdi 2 9 25T T
Ko P T HElementTree 5t A A IMAPL, FF Hy™ & LAt
TOWXPath 1.0 AT SCRE, LAl 17— S8 AORS 15 1 4i 15
P Windows ) 22257 7 Linux F P I A FH AR 2 AT R E Y
1 T H Eeinyumsl 2 apt -get W EAT TR 4 22 3 Wi 16 4y 1
) b S BEAIR, RIS T T2 efbAi] 1

>>> from 1xml import etree ®

>>> tree

etree.parse('examples/feed.xml') ®@

>>> root

tree.getroot() ®

>>> root.findall('{http://www.w3.0rg/2005/Atom}entry")

@

[<Element {http://www.w3.0rg/2005/Atom}entry at e2b4e0>,
<Element {http://www.w3.o0rg/2005/Atom}entry at e2b510>,

<Element {http://www.w3.0rg/2005/Atom}entry at e2b540>]

o Sl BUs, WTRUREIE S W E N ElementTree FEFRIEAH
[E] (1) API,

parse()PR#: 5 ElementTree AH[A].

getroot () 7vk: AHIH .

findall()Jjik: SEAAHIA

X R XML 3T, 1xml B2 LU N 1Y) ElementTree R T 1F
%, WRBAEIHET ElementTree [ API, Jf HLARZf ] H i
PR SEPL(implementation), FRATTAT A2 A 1xml, Jf HRFN
B 1 ElementTree 1E 445 H .

try:

from 1xml import etree



except ImportError:

import xml.etree.ElementTree as etree

HE 1xml A E— AN TR ElementTree. ‘11 findall()
JTE B S B NS AR )R I8 5.

>>> import lxml.etree

@

>>> tree = 1lxml.etree.parse('examples/feed.xml")
>>>

tree.findall('//{http://www.w3.0rg/2005/Atom}*[@href]")

@

[<Element {http://www.w3.0rg/2005/Atom}link at eeb8a@>,
<Element {http://www.w3.0rg/2005/Atom}link at eeb990>,
<Element {http://www.w3.0rg/2005/Atom}link at eeb960>,
<Element {http://www.w3.0rg/2005/Atom}link at eeb9c0>]

>>>

tree.findall("//{http://www.w3.0rg/2005/Atom}*[@href="ht
tp://diveintomark.org/'1") ®
[<Element {http://www.w3.o0rg/2005/Atom}link at eeb930>]

>>> NS = '{http://www.w3.0rg/2005/Atom}"

>>> tree.findall('//{NS}author[{NS}uri]"'.format(NS=NS))

@



[<Element {http://www.w3.0rg/2005/Atom}author at eeba80>,

<Element {http://www.w3.0rg/2005/Atom}author at eebbad>]

. ERXAEERIF, A T import 1xml.etree (IM3FE from
1xml import etree) , LLimiiXdbifl HER T 1xml.
C X RIS SO [ N % 44 8 ] Atom TR href &
YRR 05 o AR WITE A TSk 7 /3 7= 8 2R 150 O 28430
B A HERITEN T IeE) o 7
{http://www.w3.org/2005/Atom} 57~ 1 & Ju [l A 7E 44 - % [A]
Atom 1, " * RRUTEAHA (local name)JJL % . ” [@href]3
NYEH href JEIE.
ZEWHEE A S heef B HILE N
http://diveintomark.org/[] Atom JG %,
C FERTRI AR S e (CEARK AR 5B ER) SRS
Rl , EHERAZ TFA EAtom T Furi T HEAE N IR
author GE . 1&AER) IR T3 — R —entry n & Y
author G . /5 —entry G F Hauthor A L& f name )&
P, Efuri.

PIRAE 7 Ixml AN T XA XPath 1.0 KIA IS

AT ZHEN D XPath HITEL: AR 28— A HE
TG AR R E R W B E] 1xml 251 6

>>> import 1xml.etree
>>> tree = 1lxml.etree.parse('examples/feed.xml")

>>> NSMAP = {'atom': 'http://www.w3.0rg/2005/Atom'}

®

>>> entries =

tree.xpath("//atom:category[@term="accessibility']/..",

@

namespaces=NSMAP)



>>> entries

®

[<Element {http://www.w3.0rg/2005/Atom}entry at e2b630>]
>>> entry = entries[0]

>>> entry.xpath('./atom:title/text()"', namespaces=NSMAP)

@

['Accessibility is a harsh mistress']

. EARWAR TR TR, T E S AT AT
Wes o e e —A Python “F LX) 4.
. X XPath EHIE K . XA XPath KIA T H AR T4
R category L%, HFHIZITTEBEEHMN accessibility [
term JETE. (HENHASEHPEGR. HEETHTRETNE
Uiy sE T ERE] T/ X e EEGE, RISk
P category JTGHEHIRILE . "HrLLIX 4% XPath & 1A < 4k
PUFTH L5 <category term="accessibility' >N FICEIIS
H.
. xpath()BRAEUR [F]— ElementTree Xf % 413K . 1FXf SCAY
Hr, HAT > category JGE, I H'EW term JEIEIE N
accessibility.
. XPath KIEAFFA B ESRF—ANITCHEYIR. FAR B, —
AMERT T B XML SCRY ) DOM B A S e s B RS 4
si(node)s MAREANTRAY, g LUEnER, B, HRe
ANTE. XPath ML e — A4 vk, ar k(e —
NG 53K title T (atom:title) ) U N
(text()), i?ﬁi'title‘iﬁgiiﬁﬁﬁiéiﬁﬁﬁjﬁggﬁgﬁajﬁgg(./)o

* %

A XML

Python X XML RS2 RFAN R T i CAFAE R SO . A m
PAMGE KB XML 3RS .



>>> import xml.etree.ElementTree as etree
>>> new_feed =

etree.Element('{http://www.w3.0rg/2005/Atom}feed",

@

attrib={"{http://www.w3.0rg/XML/1998/namespace}lang':

'en'}) ®@

>>> print(etree.tostring(new_feed))

®

<ns@:feed xmlns:ns@="http://www.w3.0rg/2005/Atom'

xml:lang="en'/>

SLBIE Element FEKR G — e AT LR ITERA T
(7300 + A VNI — A2 2. BT Atom
2P AR S feed TURR . EURFR BN BATTSCR AR T
o R B AE R B BN AT RS attrib ZH XFERLA]
A4 BB s =S e k. TR, &M NAZ AT HARHER
ElementTree #43X, {namespace}localname.
. AEATATHE, FRATTETLAE F ElementTree 1) tostring() BA %L
JPHIATRILR (EHEMTILER) .

KRR F 4 85 AR B =AM 2 HK i, ElementTree {f
R VRS RE R I, (HEVA S B AR . fEARTE LY
H I XML BRI SR v e T —AN BE U & 745l default
namespace)(xmlns="http://www.w3.org/2005/Atom"). X T &>
TCER AL A — AN 4 A3 A (1 SCR — LUl Atom feeds — i SCER
WA AR A, PR FRE R H—k B 720, K5
7675 B REAS J0 2R B I 77 B A H 44 B AT (< Feed >,



<link>, <entry>). BRAFAREE 44 7250 o0
B A BT D BT AT

X XML BERT A R U0, B A R I B 44 57 25 [a] A
FHETER 42 25 8 1) XML SRS 2 TR A2 AN . 29T A4k 45
X DOM Jy:

<ns@:feed xmlns:ns@="http://www.w3.0rg/2005/Atom’

xml:lang="en"'/>

R HIF AR DOM st —H—FEf:

<feed xmlns="http://www.w3.0rg/2005/Atom"

xml:lang="en"'/>

S B AE— AR A HGR 2 ARSI 7L T . ik
AL Al feed, ALHRE - DRRIARIE R BRZEALAT I onse:
HI S, IORE AR IAPRIEIN 4 D THF x 79 TARZE + 4 DT
AR FEYIAL RN TR, B 320 NAF. A
UTF-8 Ziifith, A 320 DHSMU T (i gzip4Ll)a,
K/NATEARER] 21 770, HE, 20 P HlEyr. ) mir
A NKRUILHA T4, ABFEX TR Atom feediXF 1 2- 74,
B SARA T Red M8 b Tk, B DR AR LA
T I R K .

W E 1) ElementTree PR3 AT S AL AR #6H 3% F1AL I 44 2% 1]
W TG 6], HE 1xml A IXFERI DI RE

>>> import lxml.etree

>>> NSMAP = {None: 'http://www.w3.org/2005/Atom'}

@



>>> new_feed = 1xml.etree.Element('feed', nsmap=NSMAP)

@

>>> print(lxml.etree.tounicode(new_feed))

®

<feed xmlns="http://www.w3.0rg/2005/Atom’'/>
>>>

new_feed.set('{http://www.w3.0rg/XML/1998/namespace}lang
1 5 ] en 1 ) @

>>> print(1lxml.etree.tounicode(new_feed))
<feed xmlns="http://www.w3.0rg/2005/Atom'

xml:lang="en'/>

LB, B AT AT RIS RN S HE 4
A O RO P AT S . Ad ] None 1R A HTZK E

SCBRN 4 - ]

. IR AR R TR IR, 45 1xml A1) nsmap S
AR, FFH 1xml 2 IRATIT E U244 -5 (R T4

. PR RUHAREE, ZE AR Atom PEMERIAI 44
8], FFHAEF ] feed TG 2 MR AT 1 H 44 75 TR T 4%

MR FRATTS 7 L xml:lang JE M. FRATTAT LIS set () Jy

oRBER S LRSI Bt . I AN S, e
ElementTree ¥$:NH B4, ARG, M. GZI7iEAR
1xml FrH B EZFEEIT, A nsmap 2502 Uxml #5519, E/H

FKIFEH PN F 57N T4 )



MEEREIN XML IR FETT 1m0 2 25884 T o Zel T LGy

T ICF

>>> title = Lxml.etree.SubElement(new_feed, 'title’,

@

attrib={"type': 'htmlL"'})

@

>>> print(lxml.etree. tounicode(new_feed))
<feed xmlns="http://www.w3.0rg/2005/Atom'
xml:Llang="en'><title type="html'/></feed>

>>> title.text = 'dive 1into &hellip;'

@

>>> print(Lxml.etree. tounicode(new_feed))

@

<feed xmlns="http://www.w3.0rg/2005/Atom'
xml:Llang="en'><title type="html'>dive 1into
&amp; hellip;</title></feed>

>>> print(lxml.etree.tounicode(new_feed,

pretty print=True)) @&

<feed xmlns="http://www.w3.0rg/2005/Atom"' xml:lang="en'>

<title type="html'>dive into&amp;hellip;</title>



</feed>

B O TCECE T, Fell i 2P SubELement 25, &
HEZRPIZH, Kw (BUEZFEPIT R new_feed) FlI 770 %
HIE T HIT 1% T I055 M TCF LR E T2 0] I K
T ITAR A A 5 75 I BT

TN T i LU 5 P75 iR fE P 15 29/
PRI -

WITTHIIAFE, FroIEERT title 70 Atom £ 755/,
H-HETFFIrFHAZF] feed T65 . HIT title JTLFXH XL
7S, B aH w3, Irel il G2/ 70— 17035

(TEH/>) o

WIETEF NI A2, R i R E R text J& 1.

2957 title TLF/FIIEHIN G AEN T HIE A A 75 (FHTE
7 T <BZ&IT G HIA LI HINT M5y Z e X o Lxml 53
SNIEFE K

N THH 1] LU P I 1 B9 I /1 e o it (pretty
printing)”., XM PNETRIFSHIKE, B2 56 7w
B A I BT 25 NI SR INIRAT 1o AR LA Lxml
I E XA (insignificant whitespace)” KL fEdiHt

TR A BEIE



B ity 15— Zxmlwitch, B

U E A XML 19 55 5 — TN =T s &
A g H (EH] Twith i )R AL HIXML £ CHS

TR A BEIE

*
* Kk

VTR B HIXML

XML ARG R 771, BRI 2 TEXML AL HIRF B (21 7™
Jrlg(draconian) (24P . Bl 52T AXML SR RS 2
[FIT 47 - 27 FE(we L Lformedness ) #4290 1%, o725 v BlT 1
IERERT . Gt RAFIE 5 R CA T AN VLB I8 40 P2 b 38, KAE
X fh(entity), EAHUnicode F7f, B —LERG AT
T IHERIHI(esoteric rules). XL HAFGH W, HhT
HTML, JEKE TEEHIHINT e — RUTEES 7] T HTML AR5, 2G 7
AGIEE T TH K& 1T FNTHII I a5 A5 1L 06—

Web JJAl. Gl 7 A G UAKHTML A7 #F iR b PEPL Y, X A2 —1



BT RMFE o HTML /19177 LRAL PESERR e IRAFHIGE X T 5 1HE

LI — PRI E PP ER 7% . )

— LN (EFERH CD Uy XML [T ] ST TSl 5 1
RPN G E— TR 1T EEREF: TR GEGZI
R PEPIHINI F o (AT “ it RAFIE” X PR
LW |22, FFREX XML ([L 2] Atom feeds ) X Ff
KATAEMIZE L L HTTP (EHFHT R S 1997 XML FLFr
HEIE T EFl LTI iR AL FE, R EE XML 25 TF e, o0 —
W, P55 255519 Atom feeds 1817 A Hit

BN R

Prel, Mg LRI G KT o g 2 NI 1T
TCON KT XML XFT, Bl 2B 2T RAF I BRI, s
TBTREVTIRTE . WIRAF A 29 0 1 i XM LxmL 1] LA 1 —

B2,

LA PRI XML T fr e R 19 R 1 iR

LAWK T o

<?xml version='1.0"' encoding="utf-8'?>

<feed xmlns="http://www.w3.0rg/2005/Atom"' xmlL:Llang="en">



<title>dive into &hellip;</title>

</feed>

A 25 5 fi&he L Lip; TFAEH XML 18 X, LU B — M4
Ko (EAHTML FHE R D) AIEREN T 1T A 19 %
KRET IZ W Feed, Lxml B K3INRE XFTE KT T
Ko

>>> import Lxml.etree
>>> tree = Lxml.etree.parse( 'examples/feed-broken.xmlL")
Traceback (most recent call Llast):
File "<stdin>", Line 1, in <module>
File "lLxml.etree.pyx", Lline 2693, 1in Lxml.etree.parse
(src/Lxml/Lxml.etree.c:52591)
File "parser.pxi", line 1478, 1in
Lxml.etree._parseDocument (src/Lxml/Lxml.etree.c:75665)
File "parser.pxi", line 1507, 1in
Lxml.etree._ parseDocumentFromURL
(src/Lxml/Lxml.etree.c:75993)
File "parser.pxi", line 1407, 1in
Lxml.etree. parseDocFromFile

(src/Lxml/Lxml.etree.c:75002)



File "parser.pxi", line 965, 1in
Lxml.etree. BaseParser._parseDocFromFile
(src/Lxml/Lxml.etree.c:72023)

File "parser.pxi", line 539, 1in
Lxml.etree. ParserContext. handleParseResultDoc
(src/Lxml/Lxml.etree.c:67830)

File "parser.pxi", line 625, 1in
Lxml.etree. _handleParseResult
(src/Lxml/Lxml.etree.c:68877)

File "parser.pxi", line 565, 1in
Lxml.etree._raiseParseError (src/Lxml/Lxml.etree.c:68125)
Lxml.etree.XMLSyntaxError: Entity 'hellip' not defined,

Line 3, column 28

Ky THEBT EZ 07 XML JERT, I 997 RAF P4 iR, Z AT

it BB~ 1 IE X T XML AET 7% -

>>> parser = Lxml.etree.XMLParser(recover=True)

@

>>> tree = Lxml.etree.parse( 'examples/feed-broken.xml"',

parser) @

>>> parser.error_Log

@



examples/feed-

broken.xml :3:28:FATAL : PARSER : ERR_UNDECLARED ENTITY:
Entity 'hellip' not defined

>>> tree.findall('{http://www.w3.0rg/2005/Atom}title")
[<Element {http://www.w3.0rg/2005/Atom}title at ead510>]
>>> title =

tree. findall('{http://www.w3.0rg/2005/Atom}title’')[0]

>>> title. text

@

'dive 1into

>>> print(Lxml.etree. tounicode(tree.getroot()))

@

<feed xmlns="http://www.w3.0rg/2005/Atom"' xmlL:Llang="en">

<title>dive into </title>

. [rest of serialization snipped for brevity]

SEHIELxmL . etree. XMLParser ZE K G E —1 16 X HIREHT
e EH LT IFZ A £ 240 0, Bl 1B %
recover 4. “ENIEH M K HTrue, XMLAEPT#E /R 7 221 M
HiflF R iR e ™



U

1 FEHIRE DT R FE XML S, X5 parser 1F2
BN HAEE S parse () B9H . VERD Lxml ZHBIGIAR
JEX H9&he L Lip; SR HIST T o

WFHr s =0 R E B FY I itk RAF I iR (L6 e
R E it BM BRI, BT IR S )

1] T AFNEUIRLL P Z AR TE X H&he LLip; SEHE, BB 40U
AT WA title TLFMNI XA A LWL T dive into

MIFIIEHIZFRATLLE ] SER&he LLip; H R HEBEZH AN
Wy CHARHEME T

UL, DRI W, X R HP XML i B 5 7 T HE
(interoperability) (RiF. 77— NAHIRERT# il GEHE S i
y&hel Lip; K [1HTML , ) /5 e Kgg&amp; hel lip; o X FF
CELP G2 R B E GG ? A, R A
IEW s IEBIRITTSy CRRA XML FTED I 2228 1L BT R 47

RO CEEREANFLTERS 177 H E 57

*
* *

H—2E I E
HEHE RS L1755 XML

ElLementTree /XML API


http://effbot.org/zone/element.htm
http://effbot.org/zone/element-xpath.htm

T ZEFIPIIL T
ElementTree /' X/XPath /] 3% 7F

ElementTree 174/ CCHEN (1terparse ) LG5
LxmlL

FEHLxml AZFXML FIHTML with
1 U xml AZ HiXPath FAIXSLT

xmlwitch

el I35


http://effbot.org/zone/element-iterparse.htm
http://codespeak.net/lxml/
http://codespeak.net/lxml/1.3/parsing.html
http://codespeak.net/lxml/1.3/xpathxslt.html
http://github.com/galvez/xmlwitch/tree/master
http://www.woodpecker.org.cn/obp/diveintopython3/files.html
http://www.woodpecker.org.cn/obp/diveintopython3/about.html
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®¢Lvery Saturday since we've lived in this apartment, | have

N

awakened at 6:15, poured myself a bowl of cereal, added
a quarter-cup of 2% milk, sat on this end of this couch, turned on

BBC America, and watched Doctor Who. 9”
— Sheldon, The Big Bang Theory

AN

JPAIAERIRE AR e WA AT — MRS, IR R
A POk, B, B RORG AL N . IR E A WS, IXHR
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2 K P HEH] pickle Bitlfrfif?

Fi 3 Python SCHRFI [t 28 2800 A IR, 388, V7 i, AL, A4
B, bytes(“F T H)RT S, T ELA, BL & None.

HARA AR R A 7138, o], FUILRIEE S

FHARA] A SRR B 7138, oo, P ULRIEE S A i 21l
*, o, FHMESOTU—HIRKE T, HEPython L1
e KIS ) E2K).

PREL, 2R, TSRS (it o

IARIXIEANE ], picklefB AR vl I Mo U R ARXS nl 7 i
AT, W EEATERG N DN R R

AER T B RIEE D

AEESAFT P Python Shell SR . Az {511 #B & —A
PRI )35y o MIRIBUR pickle Al json BEHRS, R4
HESRAE A Python Shell Hk [RIE] 4,

N T iEFE T H 1, 4TJT Python Shell 35 X RN THIKAR &

>>> shell = 1

PREFIZE T IT . BUAEFTIF 55— Python Shell 3@ R R
AT AR 3

>>> shell = 2

DFREA T, AR T AT shell AR S K AR VRS H
JEWEAS Python Shell, *

* %

RAFEPE 2] PICKLE A

pickle LR AN G2 EHE4H . IERAPREIE >



http://docs.python.org/3.1/library/sys.html#sys.getrecursionlimit
http://www.woodpecker.org.cn/obp/diveintopython3/serializing.html#furtherreading
http://www.woodpecker.org.cn/obp/diveintopython3/serializing.html#furtherreading

1.

>>>

>>>

@

>>>

>>>

shell

entry = {}

entry[ 'title'] = 'Dive into history, 2009 edition’

entry[ 'article link'] =

"http://diveintomark.org/archives/2009/03/27/dive-into-

history-2009-edition’

>>>

>>>

>>>

>>>

entry[ 'comments_link'] = None
entry[ 'internal_id'] = b'\xDE\xD5\xB4\xF8'"
entry[ 'tags'] = ('diveintopython', 'docbook', 'html')

entry[ 'published'] = True

>>> import time

>>> entry[ 'published_date'] = time.strptime('Fri Mar 27
22:20:42 2009') ®

>>> entry[ 'published date']

time.struct _time(tm _year=2009, tm mon=3, tm_mday=27,

tm_hour=22, tm_min=20, tm_sec=42, tm_wday=4, tm_yday=86,

tm_isdst=-1)

7E Python Shell #1 HL]i



2.

UL AT —/NPython P LR R — S84 I R 0h,  tean—
~Atom EFG P entry . {HAZER TIZHE— T pickleBith F AL}
WER S T 2RISR R . AT ERIGOIX L .

time FEHAL S — DRI TR SRS 1 21 1 Z ) AU 45 1)
(time_struct) A MHRVER TR 25 I BRI EL . strptime() BRELFEZ
**4\ﬁgitﬁtfiﬁquﬁ?539?*%iiigﬁtﬁi*gﬁ\time_structo XA
FFE Al AR BRI S, (B AR AT DL % A AR SR =5 e
A time R IRIF H 24071 o

X AE—AMRITE Python 528 o L FRATIHE & LRAT 21 ST
>>> shell ©)

1

>>> import pickle

>>> with open('entry.pickle', 'wb') as f: @

pickle.dump(entry, f) ®

1158 4E Python Shell #1 /1,
i fopen () BRAECKFT TF— 304 BB SCAFRE R "wb ' SR A

2.
RIS RIS ST Wi th ) RO PR UEAE /R 56 ik

(YA SCA 191 Bt G B

pickle BEELHHY) dump () BREHEL S — AT TR ALY Python £
P Ak, A8 SR A 1 pickle BRSCE HLRE B4 g — A — 33k
(1), Python kFE A%, IF HLRAFR]— AT IFRI ST,

R a AR

pickle BiHLFESE —A> Python HdiE 4544 IR HORAF ) — >3
e

EBNXRE, e AR pickle B 12K H /7721 1%
Bl s o



pickle TS Python FFE (1, WA ATAT 5 TE 5 A IARIIE
PRIR AT BEANREAT ] Perl, PHP, Java, B%# HiAhiE = ke tHR Wi NI A1)
1Y entry.pickle SCAHBATA A H I o

FEAEFT A 1 Python Hds g5 4R mT LLE I pickle FELF 41
1o Bt BT A SR In N B Python 155 1, pickle MY E
KZPWBEHCIIRZ IR T, (H2 B —LEfR g,

T iXeeArfl, RIERRA Python K3 28 AT (R UE. H
PICAC T Python SCHFIHIRFAIAHE 2, (HZE IHRARAS Y] Python
ANSCEEB IS R A BN TA SCRRFT 8 28 )

ERAEVRTEE , pickle FEHr I o HORH AT H BoH A pickle
Pisle IXPRAUE T 56 mT LU 2 514k 1 B0 2 AT e K R T
5, AHIX AN B IARAE A B SO AN e A SRR pickle PR
IHRR A Python B2HI

ST RS P pickle iSO - BE ARG o IE I ki
SURAT IR pickle SCF, 45 1) %’@\E)\E‘J I g 254 2 A IR o

* %

MPICKLES A4 e BN 3

BLAE S B 2R 55— Python Shell — AN ARG entry F
B HEA o

>>> shell ©)
2
>>> entry @

Traceback (most recent call last):
File "<stdin»>", line 1, in <module>
NameError: name ‘entry' is not defined

>>> import pickle

>>> with open('entry.pickle', 'rb') as f: ®



entry = pickle.load(f) @

>>> entry ®

{'comments_link': None,

"internal_id': b'\xDE\xD5\xB4\xF8"',

'title': 'Dive into history, 2009 edition',

‘tags': ('diveintopython', 'docbook', "html'"),

'article_link':

"http://diveintomark.org/archives/2009/03/27/dive-into-
history-2009-edition’',

'published date': time.struct_time(tm_year=2009,
tm_mon=3, tm_mday=27, tm_hour=22, tm _min=20, tm_sec=42,
tm_wday=4, tm_yday=86, tm_isdst=-1),

'published': True}

IX /& Python Shell #2.
2. XA entry BHHE i, URLE Python Shell #1 & X
T entry A2 f, H2 20— M B RE 5822 ANF A
5i.
. FTIFRLE Python Shell #1 I entry.pickle XA
pickle BIERAY ] —BEAEAmA% A, Py AR EE Nz A8
X FTIT pickle LI
. pickle.load ()RR LS — AN U0 %, IR SEHUTZIML IS (1
s, G ASHIPython X%, EHTHPython i 5 i H 4 4
JRA B E e, AR JE I [R5 I Python X 4 o
IAE entry A2 Bt — DNHME G R AR IR AR 1) - 1L

pickle.dump() / pickle.load()fHI M) 4h & —"NHIRGH 2
S 25 R T IR s 4544



S wWoN R

>>> shell Q)

1

>>> with open('entry.pickle', 'rb') as f: @
entry2 = pickle.load(f) ®

>>> entry2 == entry @

True

>>> entry2 is entry @

False

>>> entry2[ 'tags'] ®

('diveintopython', 'docbook', 'html")
>>> entry2[ 'internal_id']

b'\xDE\xD5\xB4\xF8"

P#ela] Python Shell #1.

FTTF entry.pickle XA

PP HIAL 5 AR 8 2 — S AR 5, entry2.

Python ffiA P78, entry Fl entry2 SEAHEERT . AEIXAS
shell , IR NEIFIGEHIE T entry, N\— N FHIFIGR )5 T T
SRR . IR T IR S IR AR A A
entry.pickle LA o IRAEAR M STAR Sz B F1AR J5 IR 20 I
g TR AR S5 R I — A e S B A
. THEEFAHIFEA—FER . FRIGIEAREIEE T IR ah 2 g5/ 11

NN EEL H g, X AU AN



6.

FESR I tags XN N EE— o4, T internal_id' B

X IREE > bytes X5 %Eﬁ%ﬂ@)ﬁﬁ?ﬁ%ﬁ%? o

* %

AMER ST REEAT 5 14E

"1 P B o 7 Wi e —A Python X 47 41 46 2 g4 SC
PFo AR RARA AR B TG ZE AW 2 AR ] LU P 2] — A
A bytes X%,

>>> shell

1

>>> b = pickle.dumps(entry) @
>>> type(b) @)

<class 'bytes'>

>>> entry3 = pickle.loads(b) ®

>>> entry3 == entry )

True

pickle.dumps () PREL(E R RELA A 1 s ) AT I
pickle.dump () BREUH AP H4k . BUREEZ i S -4 7 214k
S BB DR AT BIREAE SCA s 3 AS BRI 5 (3R R A1 AR R 2
i o
H T pickle PRl FH—A> b flEdla s =0, T
pickle.dumps ()RR [T bytes X% .

pickle.loads () PR (F —R, H R R A B)ET s ) AT HI
pickle.load () BREL—FEM ST A . HUAREESZ —ANiA 5 9 2¢
AR R AR, e E R IS B 1
bytes X%, LUl pickle.dumps () E&EUR M4 .



4.

R4 LR B 55 .
* %
FHERMFREB X —AEE T el
HFER k.

pickle X CLAFAEL 2 T, "EREFEPython A B (1) A AN W
JE e BUAEAFAEDY AN R A TR pickle PR

Python 1.x 174> pickle Hhil, — T UK N CHRA o)
DA K> A Y hCAs 1),

Python 2.3 5|\ T —/N ) pickle B ("FRAS 27) oAb 3
Python X BB ifig. et —1EHlRg .

Python 3.0 I\ T 55— pickle B (A 3y, B0
bytes X HEFFHEAL, © A1 IR

PRA, 7T R RERT P DO X — i T eI RSk
RARGEAF AT, IREEH/DNET . ) LR RS,
Python 3 1] LAEZEUARAS 2 (K] pickle P42 B 58, Python 2 AN
RE TR 3 H‘Jﬁ}iﬁ(iﬁiﬂ’ﬂ%ﬁﬁ?@

* %

TR PICKLE A4

pickle MHiSUEKAT 2AFEINE? 1EFRATTE FF Python Shell —2& 4,
KA FHRATEIEENT entry. pickle X
you@localhost:~/diveintopython3/examples$ 1s -1
entry.pickle

-rw-r--r-- 1 you you 358 Aug 3 13:34 entry.pickle
you@localhost:~/diveintopython3/examples$ cat

entry.pickle



comments_linkgNXtagsgXdiveintopythongXdocbookgXhtmlqg?gX
publishedqg?
X1inkXJhttp://diveintomark.org/archives/2009/03/27/dive-
into-history-2009-edition

q Xpublished_dateq

ctime

struct_time

?qRgXtitlegXDive into history, 2009 editionqu.

EARIRA o AR TR LT iR, AH S HAh E s 2R o

ANRTFTEN (e 2 /Dot AN AT P AT o B TRV ) A 1 70 B

PR IR AT B A% o AR E 7 AN BRI XA — M 2

>>> shell

1

>>> import pickletools

>>> with open('entry.pickle', 'rb') as f:
pickletools.dis(f)

0: \x80 PROTO 3

2: }  EMPTY_DICT

3: ¢ BINPUT (%]

5: ( MARK

6: X BINUNICODE 'published_date'
25: q BINPUT 1

27: c GLOBAL "time struct_time'

45: q BINPUT 2



47:

48:

51:

53:

55:

57:

59:

61:

63:

65:

70:

71:

73:

74:

76:

77:

79:

80:

82:

100:

102:

103:

119:

121:

127:

MARK
BININT2 2009
BININT1 3
BININT1 27
BININT1 22
BININT1 20
BININT1 42
BININT1 4
BININT1 86
BININT -1
TUPLE (MARK at 47)

BINPUT 3

EMPTY_DICT

BINPUT 4

TUPLE2

BINPUT 5

REDUCE

BINPUT 6

BINUNICODE 'comments_link'

BINPUT 7

NONE

BINUNICODE 'internal_id'

BINPUT 8

SHORT BINBYTES ' JJii/iz & i *

BINPUT 9



129: X BINUNICODE 'tags'

138: ¢ BINPUT 10

140: X BINUNICODE 'diveintopython'

159: ¢ BINPUT 11

161: X BINUNICODE 'docbook’

173: ¢ BINPUT 12

175: X BINUNICODE 'html'

184: ¢ BINPUT 13

186: \x87 TUPLE3

187: ¢ BINPUT 14

189: X BINUNICODE 'title’

199: ¢ BINPUT 15

201: X BINUNICODE 'Dive into history, 2009
edition’

237: ¢ BINPUT 16

239: X BINUNICODE 'article_link'

256: ¢ BINPUT 17

258: X BINUNICODE

"http://diveintomark.org/archives/2009/03/27/dive-into-

history-2009-edition’

337: q BINPUT 18

339: X BINUNICODE 'published’
353: ¢ BINPUT 19

355: \x88 NEWTRUE

356: u SETITEMS  (MARK at 5)



357: . STOP

highest protocol among opcodes = 3

XA B B A B IS Bog i fa—17, B Ea S T 30 R A7
A 1) pickle PRSI IRCAS S . 7E pickle T3 HL 1 A BHAf 1
FRA kR . A T R AF pickle SCERRHMEFH FIBRBURAS, IR T
P 54k 5 0 R AR id (“opcodes™) F HLAH FH A g fih (1 W3R
A RAS RSN T MRS AR AL ) A0 PR CR A 22 fRAS 7)o
pickle.dis()BREUE XA T 1, FH H EAE I )5 i B
Ja—ATITEN S5 . P iE —DAFTEL, AR [ RCA S (1 bR
e

[F# pickleversion.py]

import pickletools

def protocol version(file_object):
maxproto = -1
for opcode, arg, pos in
pickletools.genops(file_object):
maxproto = max(maxproto, opcode.proto)

return maxproto

SEBMEHIE:

>>> import pickleversion
>>> with open('entry.pickle', 'rb') as f:
v = pickleversion.protocol version(f)

>>> Vv



*
* %

AL PYTHONY 5t At H B8 13
HY

pickleHAl F i 2% XA Python B i 1. B A AT 3
HHEHREE T 5 ). WRESE S HRA IR TR —, R
PR EFEILEW P IR — R U2 ISON.
“JSON” f£3& “JavaScript Object Notation,” {H i AN L1l 44 7 5
ke —JSON M vevh it i 5 18 I

Python 3 7EFREZEFHALE T —> jsontbitlt, [A] pickleBidaiqLl,
jsonfl B & — LU pR B, W LAR AR i, RAF AL R

A A, RS e P S 2, K s 751

HEHGHT FIPythone X %t o (H & AT — SR B LI IX ). F 5k,

JSONFIHAS HUE I T SO, A& b fil . RFC 4627 & XL T

JSONHE K LA EFEW 5 PR B I A B dm b5 e SCAS . b, —A
HREEEAAEAE N 5 NP FRFHE  false, ELALEEN 4 4>
TR true' s T HUISONAE HS 2 K /N BRI

F, T AR A, ST H (whitespaces) T )@, JSON
RV Z FAAEEHCE 2 Ao Hs, Bk, B4, #47). 2 H
JENT R BB, XK JSON Fahd 28 v LL3 e AT S48 N
2 WA= /D 125 1, 1 JSON il At 284k 2 5K Z0 s AR 2 [8) AT
. XAV SFEUWMFTE (pretty-print) “ FR[F) JSON % #,
AR 4t 2 AR, IR T DAAE A T 0] D 2 B S
AImAE R LY . Python 1 json BERAT7E mfidh i AT 55 W4T
Ell (pretty-printing) )3T .

55 =, FRF YA 1) 1)@ KA AR . JSON H 2l SCARZmtid £ 4,
{EJEARENIE, AP/ 2 ATX A 4 . JISON@ 2 L Unicode
5 (UTF-32, UTF-16, B0 BRIA Y, UTF-8) )7 sUA7-fif, RFC 4627 114
317 8 ST ] X A H@%@@%ﬁﬁ%o

* %


http://www.woodpecker.org.cn/obp/diveintopython3/strings.html

R 2 PRAF S JSON SCAF

JSON A R AEH 4R 7E Javascript 1 F 1€ X I EdE 454 . 1X
ANJEEAN, SR EAR AT LA JavaScript ffeval () B8 O il Al
JSONJFAIAL L B o GRS OGS (S AT A N 1) 2445 i@ Y, 1H
T 5 JEISON £ &M JavaScript. ) K, 7kl fig O 40 2GR
JSONT .

>>> shell
1

>>> basic_entry = {}

®

>>> basic_entry['id'] = 256

>>> basic_entry['title'] = 'Dive into history, 2009
edition'

>>> basic_entry['tags'] = ('diveintopython', 'docbook',
"html")

>>> basic_entry[ 'published'] = True

>>> basic_entry['comments_link'] = None

>>> import json

>>> with open('basic.json', mode="'w', encoding="utf-8")

as f: @

json.dump(basic_entry, f)



1.

BA TR A —ASH AR S50, A& AT entry £1
Pahik) . EIXF NG, BATESE WA H JSON 4l
B A AR M B 4 R IR I 2 R A AT 4

JSON st — MEETICARMRE A, MR AT LA ASCAFR AT
FESCHE, FEE AP, H UTF-8 BE B 1

7] pickle AHR—HF, json FBEHE X T dump () BREL, B —
A~ Python £dis 45 F F— AN v B I %o dump () BRECK:
Python $di 457 7 5 AL IS N BIRAT S . £F with BRI L
VEARAIE 24 FRAT ] 56 13 R I T 1) 9% A1 S0 A

HAE R JISON RS K 2t AR e ?

you@localhost:~/diveintopython3/examples$ cat basic.json
{"published": true, "tags": ["diveintopython", "docbook",
"html"], "comments_link": null,

"id": 256, "title": "Dive into history, 2009 edition"}

X HE tpickle SCAF I E . R1 JSON FRMEZ [B] W] DL SR
FH MG, I Hgsonf B fit 17— AN I 2 R X — £d
A B TR ISON LA

>>> shell

1

>>> with open('basic-pretty.json', mode='w',
encoding="utf-8"') as f:

json.dump(basic_entry, f, indent=2)

WIARARES son. dump () BREUL N indent Z4Y, ‘& U SCAFAR KN
AR A2 ) JSON SCAFEE T 120 indent ZH0E—MEHL. o
ERAE BB AT, " RT o BA PRI REAME R
A7 9 FLAE T2 H B A e ok e it ik 2 RO B 4544 .



XIEE R

you@localhost:~/diveintopython3/examples$ cat basic-
pretty.json
{
"published": true,
"tags": [
"diveintopython",
"docbook",
"html"
1,
"comments _link": null,
"id": 256,

"title": "Dive into history, 2009 edition"

*
* %

K PYTHONZHE R A BLET 2[JSON

11 JSON ANJE Python HF 2, XA £ Python HJEHE ALK
ARG IRZ ALEC. A UACEA T AR, ERATHAD
Python Z#i KA 5842k /b . BB IRAEREA BATHE Hok:

Zid JSON Python 3
object dictionary
array list
string string
integer integer
real number float

* true True



* false False
* null None

* JITAT ) JSON {EL AR A& K /N5 BBUEE Y o

TR AR 72 AL & AT H (bytes) JSON 4}
ZHRT, 5son FEHURE FLRLES 21 Python AR, (H 2 EBA
PRI N 1R 25 502 (frozen arrays)” (Ju4l). 1 HLJS% JSON
AEE W SRR, HAEERA R bytes X R BT 8411
RS %

* %

FFHALJSONA SRR B SRR

EAd JSON A NI i SCRY, IFA B MR IRANRERF B1AL
bytes X%, json FELHRAL T g fEAD A A0 B R Y g
o (RFNIR 2 LISON A E X7 IR WAR son BEHLAIR
T, E S E A JISON BEYE I BRI 454 1o ) W AR B2
P 719 B B B JSON VAT i AR S I B 2R 2, (R 22
25 TX U I B A 5 ) P 2 0 R A A 45

>>> shell

1

>>> entry

®

{'comments_link': None,
"internal_id': b'\xDE\xD5\xB4\xF8"',
'title': 'Dive into history, 2009 edition',
"tags': ('diveintopython', 'docbook', 'html'),
'article_link':
"http://diveintomark.org/archives/2009/03/27/dive-into-

history-2009-edition’,



'published date': time.struct_time(tm_year=2009,
tm_mon=3, tm_mday=27, tm_hour=22, tm min=20, tm_sec=42,
tm _wday=4, tm_yday=86, tm_isdst=-1),

'published': True}
>>> import json

>>> with open('entry.json', 'w', encoding="utf-8') as f:

@

json.dump(entry, f)

Traceback (most recent call last):
File "<stdin»>»", line 5, in <module>
File "C:\Python31\lib\json\__init_.py", line 178, in
dump
for chunk in iterable:
File "C:\Python31\lib\json\encoder.py", line 408, in
_iterencode
for chunk in _iterencode dict(o,
_current_indent_level):
File "C:\Python31\lib\json\encoder.py", line 382, in
_iterencode_dict

for chunk in chunks:



File "C:\Python31\lib\json\encoder.py", line 416, in
_iterencode
o = _default(o)
File "C:\Python31\lib\json\encoder.py", line 170, in
default
raise TypeError(repr(o) + " is not JSON
serializable")

TypeError: b'\XxDE\xD5\xB4\xF8' is not JSON serializable

. R, RRTRI AR entry BARGM T . EEE T AR
Ai/R1E, None fH, “FAFH, FRH LA, bytes X%, LK time
EAE AL TN
L FanEHR w7, HARXESHES K JSON &
AT ORI B AR NAT ] UTF-8 “F 47 g it LA SCARR T
JT JSON 1.
WA, XA KA AT ?

T UL IXFEH: Gson. dump () BREGA KT HI4L bytes XI5
b'\XDE\xD5\xB4\xF8", {H &ERM T, JKIE JSON AL FF
bytes XI5t . AR, WIRLRAE AT R XRR GAR E 2L, frn] DL
SCH AP ER SIS .

[download customserializer.py]

def to_json(python_object):

@

if isinstance(python_object, bytes):



return {'_class__': 'bytes',

' value ': list(python_object)}

raise TypeError(repr(python_object) + ' is not JSON

serializable') @

. AT g JSON A TR A SCRE BRI e SUOR 1 Uk
PRI HNRS A, N L— N2 —A Python X5 240 1)
o XAXBREIE json. dump () BRECLVA B 2L 152 Bkt
% — XM B JE bytes X% b \XDE\XD5\xB4\XF8" .
AR E E P FIE RN %A T Gson . dump () BREAE 25 1T
XTGP . R BRI P A — AN AL B i 1K AN 2 DA 20
(1, AHSE AR R B S N S R A, IF HAE R TR 2
Fr Ak B 22 2R (R I 2 A 9 T
C EIXAME T HLUH, TRFs bytes MRS, class
R U B R (LA AT R I TE S, "bytes'), 1T __value__
R SEBR I . MR E AN BEAL bytes X5 KARITIARTE &K
SLH A i R 8 TT LU JSON [ H1 4L IR 4 75! bytes X G2 —A>
JEHIAE o—255 MHEELI A FRATAT LI 1ist() BRECK
bytes X G A H 3K . JITLA b \xDE\xD5\xB4\xF8" %,
[222, 213, 180, 248]. (51— FUIX X116 BEHIAFTT \xDE
R 222, \xD5 A& 213, LA, )
L X ATIREE, R II I AR ST et JSON Y
AJ 7B AR TS RR K 5 P A g SCREIR SR T 2 AN R0 . 75
XFPEHLN, RIS AR —A TypeError, JPAE
json.dump () & EUH P LLANE AR I 58 e 214k pR BN TR %2
M,

WX A% URANTTEHE R Rl e, X452 7 514k ph 5L
& [H] Python 74, ANETRFH . ARAE B ST S
JSON [ A AR AU AR AU i SR ISR AR #8  A
json.dump () PR I A

>>> shell



1

>>> import customserializer

@

>>> with open('entry.json', 'w', encoding="utf-8') as f:

@

json.dump(entry, f,

default=customserializer.to_json)

®

Traceback (most recent call last):
File "<stdin»>»", line 9, in <module>
json.dump(entry, f, default=customserializer.to_json)
File "C:\Python31\lib\json\__init__.py", line 178, in
dump
for chunk in iterable:
File "C:\Python31\lib\json\encoder.py", line 408, in
_iterencode
for chunk in _iterencode dict(o,
_current_indent_level):
File "C:\Python31\lib\json\encoder.py", line 382, in
_iterencode_dict

for chunk in chunks:



File "C:\Python31\lib\json\encoder.py", line 416, in
_iterencode
o = _default(o)
File
"/Users/pilgrim/diveintopython3/examples/customserialize
r.py", line 12, in to_json

raise TypeError(repr(python_object) + ' is not JSON

serializable") @

TypeError: time.struct_time(tm_year=2009, tm_mon=3,
tm_mday=27, tm_hour=22, tm_min=20, tm_sec=42, tm_wday=4,

tm_yday=86, tm_isdst=-1) is not JSON serializable

. customserializer FEERJZVRZERT— M T2 X to_json()
PR AP TS

. UK, UTF-8 i, yadda yadda. (FR1R A AES midixX— !
Pt IL L i LR A5 — VI IE & B2 e RIS %1, 1 1 2%

WARA NIEH - )

C KSR R O TR A 0 bR B ik A\ Json L dump () BRIEL, H
BRI R 2L Ul defaul t 25045 N json.dump () BRI L. (J1 %7,

Python B — 1] & X 41)

C by, szRr BIREARE TAE. (HEB N AN . json.dump()
PR AN PR AR T LT HIAK bytes X% T o IIAE EAEHAR 5 —

SEEANRIIIN S time. struct_time X%,

RERENT DRSS E R RN A5, HEfss2)
BEDT PR AT LU ORI A ] L

import time



1.

2.

def to_json(python_object):

if isinstance(python_object, time.struct_time):

return {'__class__': 'time.asctime’,

' _value_': time.asctime(python_object)}

if isinstance(python_object, bytes):
return {'__class__': 'bytes',
' value_ ': list(python_object)}
raise TypeError(repr(python_object) + ' is not JSON

serializable")

TEILAE ) customserializer.to_json() BRI, FATIA T
Python %% (Fson.dump () ALFAN T RIIRLE) AN &
time.struct_time [1JHIWT,

RN, AT LR AL EE bytes NG AL FEIE K
e Kf time. struct_time S5 AL R —AN AL S JSON 1] 3411k
LA o AEIX M R, A T S 10K A P TR) A 48 f JSON 1]
FEHAE I 7 VA A time. asctime () BRECE H 6 e il - 47
. time.asctime() PRECKHMER Y time.struct_time F4 ikl F
FFE "Fri Mar 27 22:20:42 2009°'.

H T HEAE I, H2AS entry BE 4575140 F] JSON W%
WA R T .

>>> shell

1

>>> with open('entry.json', 'w', encoding='utf-8') as f:



json.dump(entry, f,

default=customserializer.to_json)

you@localhost:~/diveintopython3/examples$ 1s -1
example.json

-rw-r--r-- 1 you you 391 Aug 3 13:34 entry.json
you@localhost:~/diveintopython3/examples$ cat
example.json

{"published date": {"__class__": "time.asctime",

__value__": "Fri Mar 27 22:20:42 2009"},

"comments_link": null, "internal_id": {"__class_":

"bytes", " value_ ": [222, 213, 180, 248]},

"tags": ["diveintopython", "docbook", "html"], "title":
"Dive into history, 2009 edition",

"article_link":
"http://diveintomark.org/archives/2009/03/27/dive-into-
history-2009-edition”,

"published": true}

*
* %

MIJSON A InzcE s

FABL pickle FiBRL, json BEHA —A load () PR ELHE 52 — NN
%, MHIEEHL JSON Ztdit (1) 2cds, JF HAI 1% JISON Hds 4544
] Python % % 615

>>> shell



2

>>> del entry

@

>>> entry
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
NameError: name ‘'entry' is not defined
>>> import json
>>> with open('entry.json', 'r', encoding='utf-8') as f:

entry = json.load(f)

>>> entry

®

{'comments_link': None,

__class__':

"internal_id': { 'bytes', ' value_ ': [222,
213, 180, 248]},
'title': 'Dive into history, 2009 edition',
'tags': ['diveintopython', 'docbook', 'html'],
'article_1link':

"http://diveintomark.org/archives/2009/03/27/dive-into-

history-2009-edition’',



'published date': {'_ class__': 'time.asctime’,
' value_ ': 'Fri Mar 27 22:20:42 2009'},

'published': True}

N T B HE, V)43 Python Shell #2 JF HIER7EIX — % i
M43 H pickle BRI entry Zin 4514 .
. WAPRAEDL R, json.load() BEELF] pickle.load () AL

SR IRMEAN—DINS, IR [P—ANF Python %
%,
. HHHEBWAREE. FHES K json. load () BREUL I

BT RLE Python Shell #1 AT entry. json SCHF HAE K
TS TSR BT ) Python X4 . B R IRTE R Bk
HEEFURT entry BiPi 45K . "internal_id' Fl
'published_date" X PHAMEL 4 B it ok -l — ELAACK I, IRAE
to_json () FEH AT H] JSON S MBI 2 1) - 4t o

json.load() HAFIEIR AT GEALLZE json. dump () IR 4 6 bR 44
S B . VRTFZEI) & to_json() BRAEL I PR — — M2
5E il 45 HY PR JSON XS G s JL A4 [ IR 4R ) Python Hi#fi 2k

M,

# add this to customserializer.py

def from_json(json_object):

@
if ' class__' in json_object:
@
if json_object[' class_ '] == 'time.asctime':
return

time.strptime(json_object[' value_']) ®



1.

if json_object[' class_ '] == 'bytes':

return bytes(json_object[' value '])

return json_object

X REAR RS — NS HOR P —AME . (HES A TR
B, T2 —A Python X% — 741146 —> JSON 4t (1) 45 B
M Python (1453,

PRATTER AN S IE LTS to_json () BRI ELGI 1
' class_ B, WIHLEM), ' class_ VBNV RMECRE SRR
WA HEAE A 05 3 S5O () Python £ 2828

N TS time.asctime () BREGR I AARTH, PREATH
time.strptime()PR%L. XA RS2 — A& A BN R] 2 4F
H AU BLEE S, (HEBRAETR] time. asctime () BREL T ER A
A - HiR[A] time. struct_time.

K TR R e m] bytes XS, /-1 LT bytes() B
.

HUEIXHFE; to_json () PREALEE T PIRPEE R, DAL N5
PR BHAE from_json () BRECH AL 1. F &S R

>>> shell

2

>>> import customserializer

>>> with open('entry.json', 'r', encoding="utf-8') as f:

entry = json.load(f,

object_hook=customserializer.from_json) @



>>> entry

@

{'comments_link': None,

"internal_id': b'\xDE\xD5\xB4\xF8"',

'title': 'Dive into history, 2009 edition',

'tags': ['diveintopython', 'docbook', 'html'],

'article_1link':
"http://diveintomark.org/archives/2009/03/27/dive-into-
history-2009-edition’',

'published date': time.struct_time(tm_year=2009,
tm_mon=3, tm_mday=27, tm_hour=22, tm_min=20, tm_sec=42,
tm_wday=4, tm_yday=86, tm_isdst=-1),

'published': True}

. A TH from_json() BRER A B TP HIMLIE R, R EEN
object_hook ZHf N3] json.load () REH . X REE NS

0 pR £ H 7R

. entry BHE IS —/MEN bytes X4 'internal_id'
B, B E—published date'#, HAHN

time.struct_time X%,

SR, B RJa—

>>> shell
1
>>> import customserializer

>>> with open('entry.json', 'r', encoding="utf-8') as f:



entry2 = json.load(f,

object_hook=customserializer.from_json)

>>> entry2 == entry

@

False

>>> entry[ 'tags']

@

("diveintopython', 'docbook', "html")

>>> entry2[ 'tags']

®

[ 'diveintopython', 'docbook', 'html']

o BRI R I T to_json() #H1- B EK, AR ST A
WREREH N From_json () F4 1 pRHL, BT ISR B HoFT A Jit

GBI SR I SE R R Bl o AT A AT ?

. TR entry B STHIT, tags  BERIE N — D =TT R
k) o o

o AECE IO entry2 HE L H T, tags B =
PR A 2. JSON FEAX S JLdL RIS XA —A

RUBEL MBI, B, IFH json BERAEFSMLIEREH 2

SRR TCAL AN P AR e JSON Rzt . K2 i il

N R LIS ST AN SR MDA, (ESEAEAE ] Json BEHRL B

WA AR,

B [ L



IS5 41 40 5 i e e b iy &0 425 T

cPickle. fEPython 2 1, pickle P
ANSEI, — AN i gliPython 5 1T 55— AN HIC
IR (EATR ] LAEPYython R i ). 7E
Python 3 1, ZX PN E V28 75 0, B AR I
M import picklestn] Pl fR7]fESS
RIIXLCSLEEARA ], (H AR Y 1% 20
BE I 2 T i cPickle fRAR L.

i ] pickle FEERFT 4

pickle module

pickle and cPickle — Python object serialization
Using pickle

Python persistence management

{ifi H JSON Fl1 json Fib:

json — JavaScript Object Notation Serializer
JSON encoding and ecoding with custom objects in Python

I REAT A

Pickling class instances
Persistence of external objects
Handling stateful objects


http://docs.python.org/3.1/library/pickle.html
http://wiki.python.org/moin/UsingPickle
http://www.ibm.com/developerworks/library/l-pypers.html
http://www.doughellmann.com/PyMOTW/json/
http://docs.python.org/3.1/library/pickle.html#pickling-class-instances
http://docs.python.org/3.1/library/pickle.html#handling-stateful-objects
http://www.woodpecker.org.cn/obp/diveintopython3/xml.html
http://www.woodpecker.org.cn/obp/diveintopython3/about.html
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WEEZEL: 00000

HTTP WEB JIR%

o, ruffled mind makes a restless pillow. o
— Charlotte Bronté

AN

faj SRt F, HTTP web iR45 245 LA FE I 77 U E AT H HTTP #
VE NI FE R S5 7 Rk AW s o SRR B2 IR 55 7% SR H AL
P, A HTTP GET; WISRAREL n) IR 55 2% A% 8T 2dls, i ]
HTTP POST. —LE 51 =14 1) HTTP Web JIlR%s API 1 fo V548 FH HTTP
PUT FI HTTP DELETE >REIEE . B O AIMIEREHE . et ub i,
HTTP P ff) verbs (Zh1E)” (GET, POST, PUT A1 DELETE) 1] DL FH 2%
NP EI N e SRE G0, B0 MRS .

XN TV A A T R, e I AT BAE I B2 R ) . B —
W 2 XML 8% JSON — 1] LL=RSe G B RS A6 ok, B8R
RS gt AR S A AR K, JF BT BRI HMFEE S CURE
i Python)#EL & HTTP FEH T R . IR AR 7 (8; i+
HTTP web IR 55 & —N B IR ARAT — AN ME— 1 Huhk(BL URL B
AAFAE), URAT LAZE S Ya 8% Hh 2 e I HoAr B 21 s 4a 1)

HTTP web Ik 55 741



Google Data API o VPR AR 2 2K A [ Google k454 H., L4
Blogger #1 YouTube.

Flickr Services FEVFR ] Flickr I 28R A A

Twitter API SEVFRETwitter AR BT

Python 3 47 A AN FEFH T F1 HTTP web AR45AC H

http.client &Sl T RFC 2616, HTTP WM IH IS 2 .

urllib.request ZE3/ fEhttp.clientZ E— M%) ZE. BN
ViR HTTP A1 FTP IR 45 a8tk 77— NFrufEIAPL,  wTLLH B ER Fili
HTTP F & W), JFHALRE T —285 W UPHTTP AIE.

WA, ARNAZHWEANE? PANERAR . BUmASe, PR Z A H
httplib2,—/N5E =7 T IE, & thhttp. client B S84 1) SEHL
THTTPERY, [AIEfEburllib. requestf2fit T SE4F I Hh 5 o

ZEIRAE AT 24 heeplib2 R IEMIESE, (RLAUE 1 fif HTTP.
*%*

HTTPH 47
H A TEEREE A T HTTP 27 v NV 1% 57 FF
ryea

KT weblr 55t £ T AR — miE P45 U7 in) 2 Mo en o ) . -
AR ST FIN S 70 ) 0 Bt (B AR SEAM SEAN 2 S DR D). T
PR BT E R KN R R T I — ISR, RIZEK,
MR R S5 A N o RIS AR S PRI e A 18 4% b, 228 (K
I8N SR B T 4f A8 e N, e SRAG ZHs Br e 2 (s 1)) A758K =1
EHITIUH . B& AR AT AN, B s td, A REE R
KW B — AR A LB B AT D0 I Z (never a dull
moment), JFHARXTEIGHEN JJ. Cache-Control: max-age 1)
VRN R LN AR R TR .


http://apiwiki.twitter.com/
http://twitter.com/
http://www.programmableweb.com/apis/directory/1?sort=mashups
http://docs.python.org/3.1/library/http.client.html
http://code.google.com/p/httplib2/
http://diveintomark.org/
http://diveintomark.org/

HTTP ZEB VI L5 B2 T 9247 o A IXFE— S B ak (W At 22 A7
FREIRSSA%") » EATTRIME— AR 55 L AU SR AE VAT S HALR
Wy Z TSR e MU Z i SR o AR A FI B ISP LT e 4
X AF AR ST a5, AALREAEREIREImE. eI
S BIAT I D A7 2 N AEAE HTTP PR i

XA AGAF I TAFR BRG] 1o AR 3 5845 U 1)
diveintomark.org. MRS — e B A
wearehugh.com/m.jpg. AURAGHI ST N BUIRTK I, ik 95 2% ()
R EE S TN HHTTP Sk

HTTP/1.1 200 OK

Date: Sun, 31 May 2009 17:14:04 GMT

Server: Apache

Last-Modified: Fri, 22 Aug 2008 04:28:16 GMT

ETag: "3075-ddc8d800"

Accept-Ranges: bytes

Content-Length: 12405

Cache-Control: max-age=31536000, public

Expires: Mon, 31 May 2010 17:14:04 GMT

Connection: close

Content-Type: image/jpeg

Cache-Control Fll Expires k& JFX U 25 (LL AAT AR Ab 45 FT Ak
554 Z N N BEA- AR IR 55 4 X sk B R n] DL A7 KA — 4. —
A ANRAE AR, RVS ) S A — A X R E R I LT, AR
W VLAS 2 NG AE D INBEXHE B v A 277 A (1 P25 17 5.

b, NEOUSERR BRSPS U, ARADN A i TR A
B & MASHBZE AT TR R 1o T RESE PRk YA A = ) T B
BT T 547, NERM AR SR HTTP k& Urijiix A4
Kl v LU~ IR A7 AR 55 43 9217 (Cache-Control ki



public HKHE TN K)o ZAFACRRIR G545 A7 A5 DE K IR A7
7R [R), AR AT S EEURAS P a2 B e K 22

WERARIF) A A BE# ISP a4 XM — DA RS 2%, ER
AR R XKk B R 247 . 4R FHR T 7] diveintomark.org
INF, R KT Y 2 o5 AE AN HB 2 A7 T B HOX ok B, e A 6.8, T LA
BRI 2515 R M FE IR S5 2% R X sk e (H AR
T AR S5 AR XK B A — RIS, e i A
T RIF N A9 A7 IR XK Fr o X RIXAR IR I KA 2 3]
RIS 4, b b, BRASR A B TFAR A vl I 4% o IX R
SN B R 1A D 1) AT R A A AR 2R (NSNS T
BT,

A A5 A OERER I BSOR N, HTTP 2247 4 REA A5 AT
We 7, RS it AR N AR IR ko 351,

) it P S UG R FRE 1 Zcdhs Ay EL A - 2 A X L i

oo ARBEMRSS AR RPHDZy, EATR SR i AR 55 4% 1
VRRITE L R ATRERIHE T

Python [ HTTP FEASCRFZEAE, 1M1 httplib2 SCHF.

BJa B E R

A LI MR, AL e . AT WEZ
], TEAR 24 DL T B I W AR A e ok 1) e 8 A o
CNN.com I AmBERE JL 3 B2 50T, R JR I s (1) it As mT e
JURECE JUR A BBk fEJa IR OL g, F-A
A BN YRR P n A I AR LA, UMM RE R R T A
ARG, AATTATRE 2 LA A S A Be ) 15 20 (1A AT T8
T IP) cache Sk—"JLA AL N HAS RS B X AMERE") . o5 — 7
[, WA A SR T A AN B2 i RERE 2 /NI RS A
— N1304: Not Modified I “NEIMH T, [FIFEE S
(same shit, different day). ”

HTTP XT3 AN ) A — MR R TT 560 RS — s SR B
f, JMRSS AR [H—/> Last-Modified ko Wi Fidai /o
BEIBITR] . diveintomark.org 5 H XK E R A& —
Last-Modified k.



HTTP/1.1 200 OK

Date: Sun, 31 May 2009 17:14:04 GMT

Server: Apache

Last-Modified: Fri, 22 Aug 2008 04:28:16 GMT
ETag: "3075-ddc8d800"

Accept-Ranges: bytes

Content-Length: 12405

Cache-Control: max-age=31536000, public
Expires: Mon, 31 May 2010 17:14:04 GMT
Connection: close

Content-Type: image/jpeg

IR (R =, B TAERFERE AT, fRn] AEIRE)E
K k%A 1f-Modified-Sincesk, HAE AR ERMIRSS #5iR
[FTF N a) o an RSN TFaR, Bl ek iad 24, kG4
BB If-Modified-Since kTR [MIF E s i 200 IRAMLGIR.
WERIEG, k95 e ke A ol —NRF IR HT TP 304 IRAAH, & A X
Fe MR SR B ILAEH A oA R A AR A Rn) BLAE 24T B
A FH cur R MR

you@localhost:~% curl -I -H "If-Modified-Since: Fri, 22
Aug 2008 04:28:16 GMT" http://wearehugh.com/m.jpg
HTTP/1.1 304 Not Modified

Date: Sun, 31 May 2009 18:04:39 GMT

Server: Apache

Connection: close

ETag: "3075-ddc8d800"

Expires: Mon, 31 May 2010 18:04:39 GMT



Cache-Control: max-age=31536000, public

AP AIXFE AR ? OGRS 3 505 304 I, BT H R LA
HAo AT RIS o BRI 22 A7 Bl A L2 i 14,
B Jr B AU TRl S, A ORAUE AR AN 2 AE B AT 2R AL S D0 1 BT B
e BAMOIFALZE, XA 304 MM [AIFFRAE T4k,
B 55 v > A K D 2o il B s D01 58 Or B R BIAS; A
B Ly LEBATEAL, IFH R MEK EL 304 IRZSASIR
], AR )

Python ] HTTP ZEAN S ¢ 5 o B N AR 7, 17 httplib2 5¢
o

ETAGS

ETag J& o3 — MM Jo A2 O )R ik B WA H 5% A
ETaglhf, JIk5 s Ara ol Eods i [R) I AE ETag Sk HL 3R B — AN 745 AL
(e 25 B 7y 5 58 A B T e g5, HE— (R SR B A AR IS
I 75 i B 4 AY) diveintomark.orgd | I S K H 40 & fETag
k.

HTTP/1.1 200 OK

Date: Sun, 31 May 2009 17:14:04 GMT

Server: Apache

Last-Modified: Fri, 22 Aug 2008 04:28:16 GMT

ETag: "3075-ddc8d800"

Accept-Ranges: bytes

Content-Length: 12405

Cache-Control: max-age=31536000, public

Expires: Mon, 31 May 2010 17:14:04 GMT

Connection: close

Content-Type: image/jpeg



ETag A S KR P& 28 A,

MR K FIRE I B s 1), /RETF-None-Matchk HL iU AETag
Ho WEREHR A KSR, WS aEGiRb 304 R, [F]
I e B AR A, RS54 K Bl A A 304 IR, Ao
B IR URRE R B .l e SR Th B ETag a5 19,
AR5 VR MR 55 2 Gn SR I 75 (L UL 0 A0 A 75 2 3007 IR [T () £ s
T BERRUPROR B B3I £l

- UAEH curl:
you@localhost:~$% curl -I -H "If-None-Match: \"3075-

ddc8d8ee\"" http://wearehugh.com/m.jpg @

HTTP/1.1 304 Not Modified
Date: Sun, 31 May 2009 18:04:39 GMT
Server: Apache
Connection: close
ETag: "3075-ddc8d800"
Expires: Mon, 31 May 2010 18:04:39 GMT
Cache-Control: max-age=31536000, public
ETag A 51 SQH, HE 57/ 52117877 iR

Vi

SrERTT; ETag SkHLIAIME— 170 BB 4AT /& ETag Al "3075-ddc8dg8ee"
ZIRIE S X RS R T Z % 515 UfE If-None-Match 3k
KA1 RS54 o

Python HTTP JEAR S FF ETag, 1M httplib2 SZHF.

H 48

MIRNTRIBHTTP web AR 55 IR, R B &S 118 BIAE 2R 4 ok
[FlE L ARG . AT REJEXML, WA fESEISON, FPERI A &4l



A ANERAT 2K, SORREATERAR L o XML S )
APIIAR AE BB AR DL I 3070 717, SR fEgzip R4 Ja A
941 71 WPGZ IR A/ 30%!

HTTPSC R TR 4 577k . B WL AP gzip Al deflate. 4
PRIBIEHTTPIE SR Y, PRA] DL SR R 55 7 DU b =R [A] %
o ARLEIE R T —1~Accept-encodingZk, HLMAIH T RL
R R EE . AR RS A SR e —Fp iy, Esta
IR [ Z5 R R 45 Ja i Bk (IR i I8 1ok content -encoding Sk br B i
ISR BRI w2 AR 2 = 2500 T

Python [ HTTP JFEA SR 4, 1H httplib2 SZHFs

ELRE 7]

I URIA AL, HERAIRZURIGEE A B AL Wuin] fess
AL, TS B E . BT R web RS R HE BT %
Hee — P ECE It REhttp: //example. com/index . xml 1] fELF5 4
Fllhttp://example.com/xml/atom.xmlo. B 24— PHIAF KA
AR, HEA S A H ] e 3,
http://www.example.com/index.xml ZZ % http://server-farm-
1.example.com/index.xml. Location )= & “E AL

B IROUR T HTTP 55 a1 KBTI A I A%, 1 55 o Al o A2 i . o
B ARSI IRESY 200 HREE —VNER, X2 1xiE
SR U T IR 404 (1475 JE & HRAN B DU, (FRAR nT EAE D0 b b
ORI AE R 404). 300 R ARSI RARAG SM 2
SE 7] o

HTTP 5 Z M kR n— N RIF LB sl . & AR
ARAHG 302 il 301, RAHT 302 & JHI HiE i) U B IRE,
DRI N N IX A B8 T OF Him i ik AF Location SKH
25 ). RS 301 AL Z A&/, CRWHE, FIHRBK AR
B8 T; (OF HAE Location SKHLIHIZE HY TOBT b hE) . G ARTS 2
302 AR —ANFr ik, HTTP FIYE 2R AR in) g ik ke 345
PREEFIZEIR, AEE N IRARE Y In) (R4 1R 28 305 10 B i AR 12 78T
SR IH AL . (E A RARTG 2 301 IR SIS AUH bk, ik WAL
Ji #S N AZAE BT P stk



urllib.request FEHLZE N HTTP S5 28U 20565 N FEPIR A A5 1 i)
k2> B3 ERFE L ), (HEAS SRR EX AT T . RiEfE
B TR R B, (R AR A ENIE )2 025 AU r S
WUREEBE T B ). 45 02, IRk o) IH bk, 45— RAR
#h oA 2H R FE W), RE—IX urllib.request Bt A
UF B R ERBE T ) FRAJUG UL, K AT 1) 2 i I E
E RN EE . X IR AR A Z—AS, XRFIAR S5 w4
HALT

httplib2 FEARAEH TR AEE o B IR A TKA
HOE ], M HE S EARHIC S IX L EE 1], IF HAE AR K AT
3l 5 O B5E [ ) URL *

¥ %
BRI HTTP B 5 R BEE

BATRZEANG T, PRABLEHTTP N4 — /NI, thtnid
Atom {55 . VEA—MIERE, IS HTFE—IR, Re—IkRX—
IR e O B BERR D B % 2 36— /NI AR A — I BT )
TEFRATT 2% FH SR RS RS A () 5 ok s, B TR E B B
ek

>>> import urllib.request
>>> a_url =

"http://diveintopython3.org/examples/feed.xml"’

>>> data = urllib.request.urlopen(a_url).read() @

>>> type(data) @

<class 'bytes'>
>>> print(data)
<?xml version='1.0"' encoding="utf-8'?>

<feed xmlns="http://www.w3.0rg/2005/Atom' xml:lang="'en'>



<title>dive into mark</title>
<subtitle>currently between addictions</subtitle>
<id>tag:diveintomark.org,2001-07-29:/</id>
<updated>2009-03-27T21:56:07Z</updated>

<link rel="alternate' type='text/html’

href="http://diveintomark.org/'/>

. AE Python Hiliid HTTP MR VG ZAEH & 1), b b, H
AT Y, urllib.request BB —ANJ7 {8 1) R 2L

urlopen() , ‘EHESZIRIT LSRN T HAE, AR5 IR [F—N 2RI

XSS, 1B R ELR R read () J7 1m0 0T LLSRAS I 0T R 435 Y

o WATLLIX R T

. urlopen().read() /i VL AZiR [Plbytes b G AN L 47 Hi . g
AT, PR — PR S. HTTP RS A 0

PG, BRI, R, R

— AT, R g, I B R A AT

B o

W2, A A Ee? 1E2 IF A s b i PRt , BT fT
DALMY o BRI AT R EMERI N A, R5kE
2T AR AEARIHER M AT R (2 BAREG B RIR T
ZLE IV Web AR5 HIIR,  (A/207 558G 2 /DI R — R IEA
fA), IXFE M&?JEE&?%?E{E%QD*H%T .

* %

5 Wy e AR
KT U AT A X SRR R 26 1), FRAT IR T T Python [

HTTP AR IIRE, BB AT AR AOR B 1 et b (BRI 2%
).

>>> from http.client import HTTPConnection



>>> HTTPConnection.debuglevel = 1

0

>>> from urllib.request import urlopen
>>> response =

urlopen('http://diveintopython3.org/examples/feed.xml")

@

send: b'GET /examples/feed.xml HTTP/1.1

®

Host: diveintopython3.org

@

Accept-Encoding: identity

®

User-Agent: Python-urllib/3.1'

®

Connection: close
reply: 'HTTP/1.1 200 OK'

..further debugging information omitted..

IENFRAE X TS B, urllib. request MM — M FrvE
Python J%, http.client. 1EWTHOL NRANTT £ FE4% il
http.client. (urllib.request B4 HEISFNE . ) FA 17X
HENELAN T iEFRATEEE AT I HTTPConnection R HIHIAIT
X, urllib.request ffi lIX N LER HTTP RS 45 .



N

WATF RO, A K HTTP 5 SRR B R4 23 SIS 1)
FIEDH R . IEWRPTE LAY, 4RGSR Atom AR I,
urllib.requesti%t%ﬁﬂﬂ&9§%§jii§fr S?fiﬁﬁﬁo

F—ATIRE TR HTTP A vERR Y ) 10 B I8P A (AN
(ERET AP

5 ATERE T ARG SR AR DT AR R84

AT B R i SRR I g . IR e R,
urllib.request BRIAASCREE 4

FVAT U T AROEE R EI 4. BTG & T 52 Python-
urllib i FRRAS . urllib.request Fll httplib2 #E3Z £F 5 24
HPACEE, BRI SR HLU I— user-Agent Skal Al B T (BRA
{HsHe 7 i),

FATHECT 3070 A0, (HILSEFRATIT LA N3 942 710,
MAE L FRATTRE B RS B T A4 .

# continued from previous example

>>> print(response.headers.as_string()) @

Date: Sun, 31 May 2009 19:23:06 GMT ®

Server: Apache

Last-Modified: Sun, 31 May 2009 06:39:55 GMT ®

ETag: "bfe-93d9c4ce" @
Accept-Ranges: bytes

Content-Length: 3070 ®
Cache-Control: max-age=86400 ®

Expires: Mon, ©1 Jun 2009 19:23:06 GMT



s W

Vary: Accept-Encoding
Connection: close

Content-Type: application/xml

>>> data = response.read() @

>>> len(data)

3070

urllib.request.urlopen()REUR[E ] response XIS A& T
HR 55 28R BT BT A HTTP Sko ‘e WAL T F 40 br s 11 )y
%, EANEATE— T

A 25 A PR T e A B AR 17 SRS R s (1]

XN WY AL T Last-Modifiedsko,

AN AL T ETagko

BRI E IR 3070 F07 . HERA A R A HIAEIX
Content-encoding k. PRI SRR AR 52 R s 4 1 2
(Accept-encoding: identity), 2RJ5 244K, M N A SEAL S R R 6
R -

XA AL 22 A7k, R IR T LA KA 24 /DI,
(86400 F1).

i, WU response.read() F#aSEFR I HE. RN 1en()
PRECTLLEH, — F B3 3070 NMANT FEIN R T .

IEARET G DL, XA DR T EiEREHER) T
R4 R E o FRANTE IR 554 SEBr EJE SCRFgzip [R4 1, {5
HTTP 4 — ks, JAI A EBhZEK, IRFTaEASHIIT.
XRIRXAE R LU R 8 941 PTG O FIATT R T 3070 47
“i. Baddog, no biscuit.

S, AR . O T R B A AT 2 AR, ikdk
PR R N AR

# continued from the previous example


http://www.woodpecker.org.cn/obp/diveintopython3/http-web-services.html#whats-on-the-wire

>>> response2 =
urlopen('http://diveintopython3.org/examples/feed.xml")
send: b'GET /examples/feed.xml HTTP/1.1

Host: diveintopython3.org

Accept-Encoding: identity

User-Agent: Python-urllib/3.1'

Connection: close

reply: 'HTTP/1.1 200 OK'

..further debugging information omitted..

VE o= N | B M R S /U S| N LA = VY P O o [ - S
EREE—FE, A If-Modified-Sincedk. ¥ F If-None-Match
S BHS ESA L, WARE A B4

RIG,  AARBGERIRE TS SR s A AT Ale ? AR X — kA5
B[R £ 1 . o

# continued from the previous example

>>> print(response2.headers.as_string()) O

Date: Mon, ©1 Jun 2009 03:58:00 GMT

Server: Apache

Last-Modified: Sun, 31 May 2009 22:51:11 GMT
ETag: "bfe-255ef5c0"

Accept-Ranges: bytes

Content-Length: 3070

Cache-Control: max-age=86400

Expires: Tue, 02 Jun 2009 ©03:58:00 GMT



Vary: Accept-Encoding
Connection: close
Content-Type: application/xml

>>> data2 = response2.read()

>>> len(data2) @
3070
>>> data2 == data ®
True

. RS ARVPIRAE G FIFE TR BH 3k cache-Control Al
Expires T R VFZ% 17, Last-Modified Al ETag H T /& &5 481k
HIEREE. FL 2 & vary: Accept-Encoding Sk~ HEEARIE K,
557 LR S e i o AHRRBEAT o
P, SRBOXAEEE M4 T —3% 3070 ML
LR B — IR R8T 3070 SR

HTTP Bt MR LLIXAE TAEM SE L. urllib f ] HTTP 153k
VLG R 1A — nJ DLRIASEAR RS, (HEA 2 PMRFE—A
X E e HTTP A& —ANAF o A I 58 5 31— AN v LLIR A ) P
HTTP & T . *

* %

A2 HTTPLIB2

FEVRAE i httplib2 Fi, IR 2GR Vi)
code.google.com/p/httplib2/ JF Fak&E HT A . httplib2 %1
Python 2.x  Python 3.x#47 X M. R RCAS; TR VR 2
Python 3 [RAS, 4 F-F3{lhttplib2-python3-0.5.0.zip.



filf A% PG Z, FTHF— AN s 1, S8 5 U1 2 NI AR BT httplib2
H. f& Windows b, TEFIIF IR, EFHET, HIA cmd. exe
% JFi $% 075 (ENTER).

c:\Users\pilgrim\Downloads> dir

Volume in drive C has no label.

Volume Serial Number is DED5-B4F8

Directory of c:\Users\pilgrim\Downloads

07/28/2009
07/28/2009
07/28/2009
0.5.0

07/28/2009

09.5.0.zip

12:

12:

12:

12

36 PM <DIR>

36 PM <DIR>

36 PM <DIR> httplib2-python3-
:33 PM 18,997 httplib2-python3-
1 File(s) 18,997 bytes

3 Dir(s) 61,496,684,544 bytes free

c:\Users\pilgrim\Downloads> cd httplib2-python3-0.5.0

c:\Users\pilgrim\Downloads\httplib2-python3-0.5.0>

c:\python31\python.exe setup.py install

running install

running build

running build_py

running install_lib



creating c:\python31\Lib\site-packages\httplib2

copying build\lib\httplib2\iri2uri.py ->

c:\python31\Lib\site-packages\httplib2

copying build\lib\httplib2\__init__.py ->

c:\python31\Lib\site-packages\httplib2

byte-compiling c:\python31\Lib\site-

packages\httplib2\iri2uri.py to iri2uri.pyc

byte-compiling c:\python31\Lib\site-

packages\httplib2\_init_.py to __init__ .pyc

running install egg info

Writing c:\python31\Lib\site-packages\httplib2-

python3 0.5.0-py3.1.egg-info

7E Mac OS X I, i1 T /Applications/utilities/ H & FH]
Terminal.app F£/7. 7E Linux I, &84T (Terminal ) 217, 1%
FEF— ML ORI N I FEE S 5., 7F Accessories B R4

(System) NIH .

you@localhost:~/Desktop$ unzip httplib2-python3-

0.5.0.zip

Archive: httplib2-python3-0.5.0.zip

inflating:
inflating:
inflating:
inflating:

inflating:

httplib2-python3-0.5.0/README
httplib2-python3-0.5.0/setup.py
httplib2-python3-0.5.0/PKG-INFO
httplib2-python3-0.5.0/httplib2/ init__ .py

httplib2-python3-0.5.0/httplib2/iri2uri.py

you@localhost:~/Desktop$ cd httplib2-python3-0.5.0/



you@localhost:~/Desktop/httplib2-python3-0.5.0% sudo
python3 setup.py install

running install

running build

running build_py

creating build

creating build/1lib.linux-x86_64-3.1

creating build/1ib.linux-x86_64-3.1/httplib2

copying httplib2/iri2uri.py -> build/lib.linux-x86_64-
3.1/httplib2

copying httplib2/ init_.py -> build/lib.linux-x86_64-
3.1/httplib2

running install 1ib

creating /usr/local/lib/python3.1/dist-packages/httplib2
copying build/1lib.linux-x86_64-3.1/httplib2/iri2uri.py -
> /usr/local/lib/python3.1/dist-packages/httplib2
copying build/lib.linux-x86_64-3.1/httplib2/ _init__ .py
-> /usr/local/lib/python3.1/dist-packages/httplib2
byte-compiling /usr/local/lib/python3.1/dist-
packages/httplib2/iri2uri.py to iri2uri.pyc
byte-compiling /usr/local/lib/python3.1/dist-
packages/httplib2/ init .py to __init__ .pyc

running install egg info

Writing /usr/local/lib/python3.1/dist-packages/httplib2-

python3_0.5.0.egg-info



P httplib2, iGN — httplib2.Http ML,

>>> import httplib2

>>> h = httplib2.Http('.cache")

®

>>> response, content =

h.request('http://diveintopython3.org/examples/feed.xml")

@

>>> response.status

®

200

>>> content[:52]

@

b"<?xml version='1.0' encoding="utf-8'?>\r\n<feed
xmlns="
>>> len(content)

3070

. httplib2 M F L Hetp W%, FROVE Hetp K5I B2
NAZEAN—ANH XA, BARFERRSE T —NE . HEATF

PR, httplib2 1 W E Mk e .

. —HARE T Http X, SRECEAR IR R, DRSO 1
A A ZHOMH request () J7VEBERT L T o IX450) 1% URL 4

AT—A HTTP GET 153K, (IX— 3 F RS A WERHIT HADL

HTTP 1K, Lk posT. )



3.

request() HiLIRIFAINAME . H—"2—N
httplib2.Response X%, I T RS54 IR [FI I B4y HTTP
ko b, status A 200 KIRTE K-

content LA T HTTPR S5 i M 1) SE Fn b« 2500 LA
bytestf Gk [n], AJEFRF . WMRIRFTE—DFRTH, RFFE
e A AT gt IF B AT k.

= PRAR VT BE L 75 2 —> httplib2.Http

MG IR 0 1B Bk A 2 A,
(FE A RIS RE G 22 00 D XL ) P
A NAZIXFEAS . WASRIY URL SR B A
e MRS H, FEH Http X B I
request () 7L T L T o

RTFHTTPLIB2 JR [B T B T A & 2437 o 1 1) 56
fRRE

FATH . TR E . UGB . A httplib2 ASRERF RIS e
T WE 2 EH T PR A S A PR DU A4 R 1 R R U 1) 2%
W, AR E L%, httplib2 J84 S10E IR B SR (1) % U5
ARG ? 18 5 IR LE Content-Type HTTP Sk HL [ 41| H {H /&
X e HTTP il ik, I HIFAERTE I HTTP RS54 #52
o W HTTP ma N & AR EIX ANk, HSmE R 45 % 7 ity 234G

T o CRAMHE PR N AR (content sniffing)” , (HE KA
JETERM. )

W RARENE R A (1) G PR A T2 ST I OX AN - H AEXMLSCRY),
WAVFUR N A% FLER IR [P 775 5 (bytes ) W S AL 47
xml.etree.ElementTree.parse() K%, HRERIXA R —
FEXML SCES B A& A gifid e B, X2 LTAER) . (HEY
P AE B A — N IR R P AR P A XML B 75 XA A

Mo WHR— XML AW S bS5 B, &P mNixEas
Content-Type HTTP 3k, H I W iZ & — 1 charset Z 4.


http://www.ietf.org/rfc/rfc3023.txt

1 support
RFC 3023

{H n) 8 SRR o IAE AT g A5 LT BEAE AN T . ZEXMLIC
4 E O, fEContent-Type HTTP Sk H . W5 EAE 477
JIHHIEL T, WM ? MRIERFC 3023 (K E, XA LTS
(1), W1 HAE Content-Type HTTPK HLHI 25 th IR SRS T (media
type) tapplication/xml, application/xml-dtd,
application/xml-external-parsed-entity, B /& fT-{A]
application/xmlff] 2%, Lhillapplication/atom+xml B¢
application/rss+xml JREY /& application/rdf+xml, A4 gnfith &

Content-Type HTTP kI charset 28045 H K gmfd, B4
RSN Y XML 75 BH Y encoding J& TR H H I gmhd, B
UTF-8

KIS, I RAE Content-Type HTTP Sk HLIHI 45 H 0 S A Y
(media type)% text/xml, text/xml-external-parsed-entity, &

ZATAT text/AnythingAtAll+xml IXFERTFIIE IS TR H
XML 7 B[] encoding JE M58 24 Z0&, Zwfidie

Content-Type HTTP 3Lk#] charset 4145 K 9wtd, Bl&
us-ascii

1 HIA FUREFRXMLSCAS RN o 0 FHTMLICRS, 9 0030
AAE T H T A SRR 2 24 (byzantine rules for content-
sniffing) [PDF], |ATIEIX B 22 el .

WA AN T

HTTPLIB2 EFEACEEZZE .,


http://www.cafepress.com/feedparser�

AL AR TT 7 B Uhd AR s A B I AE AU httplib2. Hitp X%
ST AN H sk A4 7 SEAF U XA H R o
# continued from the previous example

>>> response2, content2 =

h.request('http://diveintopython3.org/examples/feed.xml")

®

>>> response2.status

@

200

>>> content2[:52]

®

b"<?xml version='1.0' encoding="utf-8'?>\r\n<feed
xmlns="
>>> len(content2)

3070

o AT AEREAR V. BR EIRFE, RN ARIE S R A
WA H

HTTP IR (status) i [E] _ER—FEIL 2 200,

NN B

YESC VX BE A PE IR 2 3B AR K Python A2 H. shell 2% J5 4T JF—4>
Wi ail, RGN

# NOT continued from previous example!

# Please exit out of the interactive shell



# and launch a new one.
>>> import httplib2

>>> httplib2.debuglevel = 1

@

>>> h = httplib2.Http('.cache")

@

>>> response, content =

h.request('http://diveintopython3.org/examples/feed.xml")

®

>>> len(content)

@

3070

>>> response.status

®

200

>>> response.fromcache

®

True

TR T SR E R L F A A XA
httplib2 T Hhttp.clientf ik RH 72 httplib2 54T EIHY
LG MR 55 TR T A 20000 DA R — S8 [R] 11 OGRS R



N

oy £

IR 2 50— H G0 nttplib2. Http X%,

R EZ AT —HEM URL. /14 ARG R . BHERIKUL, %
HARVWGRILERIRS 2%, BHRIEAIRS AR A BT
IESErIR

EIATE e T, SEbr BRI R .

BA BB BN R 7R VE K D1 HTTP ARZSS

I B BEURIA I A S 2 M httplib2 (A Hh 22 174038 ok
). PREBIZE nttplib2 . Http XML A H % IR A7 T Bl
httplib2 PAT I ERE 22 AT

2k AT A7 WA R

b= WRPRAREATIT httplib2 IRTIT R, RFEERE

R 2% (1) & (httplib2. debuglevel), 2R 5 FiA
httplib2.Http A% . WIRIRAELH R, RFEESREER
Bl 18, B B — N httplib2. Http X 5,

PRI SRt X AN URLI G o ABAN TR K& A D1 CIR A& -
200)., M N AN Ffeedidn, WOH—RINZL, YRR
LI A I XA B ] AGZ A7 IA 24 /N (Cache-Control:
max-age=86400, 24 /NI IT AT NI FPEL) . httplib2 F 5 E
ez frsk, FF H & S7E . cache H R (IRAE Qi Ht tp XS G I 241t
PNIRAT Z BT N o SRATFIE AT LA, B AR SR 0 3K i%
URLIELAG I, httplib2 Ao Vs i) 4, BEELR[FIZZ 474 5L
i o

PO AR TR, (R AR W AR A XX i B T Bk 1 1R 22 52 % 1 2R
Pio httplib2 25 AR H HTTP 2247, JF HIX e ZCA AT .
BT B SR R S AN TE W N R A 247, URAT LAR &
response.fromcache. 5 IIFE, & TAERIIRLS .

BAE, BOis A EdRoAc %, (B2 RA B o2 )T L HiE
SRZREMRSS A% o P WLAAT I 2 N I EESRIX A, Eetn
Y, 1% Fs DB AT U, (Ha2R % ctrlers BSR4 T I e
Hi 55 4% SR SR AT U . Rl e AR, LN A
M EREE, RJEFUGRRE T LT o 7 Rl BUX AT, (H2iE il
£F, AHRARFIERER 55 2 A=k Horp o FR L GRACH R 55 2



We? EAsERARIRIIFER], Jf HEATnr ek A1 B0 Bl it 22
5> SRR HR FLR [BIZ5 AR, DR ORF e IR ) 2 A7 1598 2
CEECOE

PRINAZAE T HTTP B PR R UE VR (1175 5K e 2 BN I AR I 55
i, AR B SAIGEAF IR G W R i

# continued from the previous example

>>> response2, content2 =

h.request('http://diveintopython3.org/examples/feed.xml",

headers={"'cache-control':'no-cache'}) @

connect: (diveintopython3.org, 80) @

send: b'GET /examples/feed.xml HTTP/1.1
Host: diveintopython3.org

user-agent: Python-httplib2/$Rev: 259 $
accept-encoding: deflate, gzip
cache-control: no-cache’

reply: 'HTTP/1.1 200 OK'

..further debugging information omitted..

>>> response2.status

200

>>> response2.fromcache ®
False

>>> print(dict(response2.items())) )

{'status': '200',



.

‘content-length': '3070',

'content-location’:
"http://diveintopython3.org/examples/feed.xml",
'accept-ranges': 'bytes',

'expires': 'Wed, ©3 Jun 2009 00:40:26 GMT',
'vary': 'Accept-Encoding',

'server': 'Apache',

'last-modified': 'Sun, 31 May 2009 22:51:11 GMT',
'connection': 'close',

'-content-encoding': 'gzip',

'etag': '"bfe-255ef5c0"’,

'cache-control': 'max-age=86400',

'date': 'Tue, ©2 Jun 2009 00:40:26 GMT',

‘content-type': 'application/xml’'}

httplib2 FOVFRASINATE K HTTP SkEB 3K sk H . 4
T A (MR IRAS H RG22 A7, A FRAT AT b T
PRFNZEFE AR 55 3% 2 [ IR B AFARBER 55 2%), 7E headers -l HLTH]
I no-cache SkEEATLL T o

IAEARTT LA L httplib2 #IEAAL T — N Z835E 3K . httplib2
PR IF 2T 1 7 eI GeA 7 ks — VRSB SZ IR N ) — 3053 LA
K AER & H T KT — i 77 B B BRI T — no-cache
3k, Prle skt TAMPIZEAE, RIEAEA LV In) 45k
SR .

TXAN N, A E AR HBEE A7 A ) o AR AR AIE X — A, KA
PRAE W T R B IIE RGBS MR LR — T
ANk

TR PRFFHIRNITFEMR S 5 T T3R8, ik
S g AR B — i R [A] T 5224 0 HTTP Sk X Bt d
GeAr3k, httplib2 A E R BB e FIAMSE A, &8RP A
SKAZAE R I AR B S M 2535 5K . HTTP Z24E it A L B i KAk



GeAr i H AR B ME R R DT o BIMIEARIX— Rk 1 29247, i
G VAR H R R AR REZAT S5 R LAk KK

HTTPLIB2 /& AbFELAST-MODIFIEDFIETAGSL

Cache-ControlMExpires 2717 < RN #74E/Z 75 Fnfreshness

indicators). AATZZANE RIS VRDEAT, R AT LASE 4 ikt G i A7 1 45
Ui, HEBE|GAFL . MK R ORIERT TR B
Wt BERHR, httplib2 S LM A2 — T 1 HT 2515 57 B
A ASR R ZZ AT 1 HEE CAARBRARIR B2 SRR 22 17).

A R s 7/ e A AL T ABSEBR A WE? HTTP X H i) 5E
M T Last-ModifiedfllEtagsk. IXECSLMERR A 45 uF 75
(validators). UWIHRAMMZEATE A EFEER), %) I n] LLE T —
ANTE SR IR IS5 AR I UE A R A A e S br EAA A o il
e A oAy, MRS AR 304 IR, HAEFEH. Fill
BRI AE W B —AkE], HE R LT DU 38— R
o

>>> import httplib2

>>> httplib2.debuglevel = 1

>>> h = httplib2.Http('.cache")

>>> response, content =

h.request('http://diveintopython3.org/') @

connect: (diveintopython3.org, 80)
send: b'GET / HTTP/1.1

Host: diveintopython3.org
accept-encoding: deflate, gzip
user-agent: Python-httplib2/$Rev: 259 $'

reply: 'HTTP/1.1 200 OK'



>>> print(dict(response.items()))

@

{'-content-encoding': ‘'gzip"',
'accept-ranges': 'bytes',
"connection': 'close’,
‘content-length': '6657',
'content-location': 'http://diveintopython3.org/’,
'content-type': 'text/html’,
'date': 'Tue, ©2 Jun 2009 03:26:54 GMT',
'etag': '"7f806d-1a01-9fb97900" "',
"last-modified': 'Tue, 02 Jun 2009 ©2:51:48 GMT',
'server': 'Apache',
'status': '200°',
'vary': 'Accept-Encoding,User-Agent'}

>>> len(content)

®

6657

o DU RS, FRATX —IRE PR M EE 0T, JE HTML A%
Mo AR —IKIE KX DL, httplib2 WAt A BB,
BAEE R R DBk

W L5 T 24 HTTP Sk (HER ARG E. R, B8
2 1 ETag M Last-Modified k.
. G T IR, XA TR 6657 7. fEIZ G,
EIRMRRCELAE T, (H2 A — 5.

# continued from the previous example



>>> response, content =
h.request('http://diveintopython3.org/') @
connect: (diveintopython3.org, 80)

send: b'GET / HTTP/1.1

Host: diveintopython3.org

if-none-match: "7f806d-1a01-9fb97900"

@

if-modified-since: Tue, 02 Jun 2009 ©02:51:48 GMT

®

accept-encoding: deflate, gzip
user-agent: Python-httplib2/$Rev: 259 $'

reply: 'HTTP/1.1 304 Not Modified'

@

>>> response.fromcache

®

True

>>> response.status

®

200



>>> response.dict[ 'status’']

@

‘304"

>>> len(content)

6657

c ARFRGE KR A AN T, AT [FEAS Hetp XS BR(BLATR] —AS
AHBEATE) o
httplib2 $4 ETag validator iliid If-None-Match 3k Ak [FI Rk 5%

Ao

. httplib2 6} Last-Modified validator il i If-Modified-
Since Sk RIE[MIR S5 7s

. RS R XL E#5 (validators), B A VRIESR I TR, 2R)5
FIEAS R AE EUOERZ AR, Prile kbl T 304 4k

DA,

. FIRK S B, httplib2 VR R 304 ARSI N E AT INEK
ﬁﬁlﬁl’wﬂé

. AlE i N LN, X SERR B A A7 R — 304 (I
%%%IZ//\J\_IE[E/J S httplib2 &F ' MAT), 1 200 (H&&%g

AR TAT, ﬁ%ﬂﬁﬁiﬁ?}?& ERAFAE httplib2 247 HL

response.status I IR R G A7 LA .

o WURARTE B SS AR AR B SRR BR A S, AR AT ELAA
response.dict HLAIFL R, T A& 7 IR S5 28R R ) 30 5L Sk 350 (1)
@‘ﬁ‘ﬁ, B ILIEORAEAE T content R HL . —fCREE, RA
BRI A A m N NG AF HLIOR ) o (PREE ANTG EEHIE E

e MNGAF HRIN, X —FiFg. httplib2 £ HEH], ARVFIR

BIRN— . ) request ()R [P IR, httplib2 SO FE BT T S At

IR IR 250K T

HTTP2LIB/E A A FE 4
“BAT R SR AT, 2RI ).



HTTPSCHF RIS I 4o httplib2 HRSCHF o

>>> response, content =
h.request('http://diveintopython3.org/")
connect: (diveintopython3.org, 80)

send: b'GET / HTTP/1.1

Host: diveintopython3.org

accept-encoding: deflate, gzip

0

user-agent: Python-httplib2/$Rev: 259 $'
reply: 'HTTP/1.1 200 OK'
>>> print(dict(response.items()))

{'-content-encoding': 'gzip"',

@

'accept-ranges': 'bytes',

'connection': 'close',

'content-length': '6657',

'content-location': 'http://diveintopython3.org/',
'content-type': 'text/html’,

'date': 'Tue, ©2 Jun 2009 03:26:54 GMT',

'etag': '"7f806d-1a01-9fb97900""',

'last-modified': 'Tue, 02 Jun 2009 ©2:51:48 GMT',
'server': 'Apache',

'status': '304°',



1.

'vary': 'Accept-Encoding,User-Agent'}

TF—IX httplib2 KIZWGK, BB E T Accept-Encoding kK
HFIRS 2 E R AL B deflate BV gzip K4

EA 7, RESAsRIENT gzip 4G4, 4 request ()
JPFIRPITING, httplib2 Wi O Hs i 1 i N 4 (body) I
W HTAE content X HL o G0 FARATAITE Wi N2 A5 Hs 4 ik, /R T
PIKI Y response[ '-content-encoding ' ]; &S0, AHHL T .

HTTPLIB2 /S AL HH B 58 )

HTTP 5& T PRSI 1) H 5 [ i B RIIK AR o X6 -1 I
SENR,  BR T ERBEE AT HARBAT A2 550 26T, httplib2 2x H 3
AL PRERBE .

>>> import httplib2

>>> httplib2.debuglevel = 1

>>> h = httplib2.Http('.cache")
>>> response, content =

h.request('http://diveintopython3.org/examples/feed-
302.xm1') @

connect: (diveintopython3.org, 80)

send: b'GET /examples/feed-302.xml HTTP/1.1

@

Host: diveintopython3.org
accept-encoding: deflate, gzip

user-agent: Python-httplib2/$Rev: 259 $'



reply: 'HTTP/1.1 302 Found'

®

send: b'GET /examples/feed.xml HTTP/1.1

@

Host: diveintopython3.org
accept-encoding: deflate, gzip
user-agent: Python-httplib2/$Rev: 259 $*

reply: 'HTTP/1.1 200 OK'

. XN URL EWA AR FRCE T IRS Ak IR Y — AN 21
i1k PR 1 P 5 17
XK
X &M 302 Foundo 1XHLEAT WoR ISR, XA AL
H— Location k%5 Hi=ZBrR ) URL.
. httplib2 & RS IFERBEEE ], A — AN FIE Location
Sk B HE Y URL:
http://diveintopython3.org/examples/feed.xml HJi1EK o

“PRBE” — AN AR XA T RS A 2 o httplib2 KA
—AMERBRESK ) URL. MRS58 IR Al — DI S 3 AS, A, B
A" httplib2 438 URL A% 7 —/ M K.

# continued from the previous example

>>> response

®

{"'status': '200',

'content-length': '3070',



'content-location':

"http://diveintopython3.org/examples/feed.xml', @

'accept-ranges': 'bytes’,

'expires': 'Thu, 04 Jun 2009 02:21:41 GMT',
‘vary': 'Accept-Encoding',

'server': 'Apache’,

'last-modified': 'Wed, 03 Jun 2009 ©02:20:15 GMT',
'connection': 'close',

'-content-encoding': 'gzip',

®

'etag': '"bfe-4cbbf5c0"’,

'cache-control': 'max-age=86400',

@

'date': 'Wed, ©3 Jun 2009 02:21:41 GMT',

'content-type': ‘'application/xml’'}

PR request () J7VEIR B response #2&f #¢ URL FIMR Y o
. httplib2 2¥ 524 URL LA content-location A

response “F-HLrf . XA RS AR IR IAIH Sk, EREE T
httplib2.

WA A ) R, XA PR A s 4 1L 1.

FHAEP A0 (FF— MRESER], RIREE. )

PR1F R ] response 245 T IR & ZXURL WA IAE B o W R AR B2
B L ) B B 2% URL (P[] URL 145 EWWE? httplib2 tH
L ER A5

HETH AR



# continued from the previous example

>>> response.previous

@

{'status': '302",

'content-length': '228',

‘content-location’:
"http://diveintopython3.org/examples/feed-302.xml",

'expires': 'Thu, 04 Jun 2009 02:21:41 GMT',

'server': 'Apache',
'connection': 'close',
"location’:

"http://diveintopython3.org/examples/feed.xml",
'cache-control': 'max-age=86400',

'date': 'Wed, ©3 Jun 2009 02:21:41 GMT',
"content-type': 'text/html; charset=iso-8859-1'}

>>> type(response)

@

<class 'httplib2.Response'>
>>> type(response.previous)
<class 'httplib2.Response'>

>>> response.previous.previous

®

>>>



1. response.previous J&MEFFAHT— N N X G 5,
httplib2 FREEASANME N ZRAS 1 21 1 0 i WX 52

2.  response Hl response.previous #i & httplib2.Response %
%o

3. XEWEMRTLLELE response. previous. previous 2K Jx ] i
PR ) B 2 ST IIE K. (5t — > URL H5E [m) 2125 A
URL, ‘& X HE [ 215 =/ URL. IXA]HE kA AEIXf] 1 H, &
A 2R 7 HE M Ik, P XA E & None.

WARATH GG K F—> URL & KA A2

# continued from the previous example
>>> response2, content2 =

h.request('http://diveintopython3.org/examples/feed-
302.xml') @

connect: (diveintopython3.org, 80)

send: b'GET /examples/feed-302.xml HTTP/1.1

@

Host: diveintopython3.org

accept-encoding: deflate, gzip

user-agent: Python-httplib2/$Rev: 259 $'

reply: 'HTTP/1.1 302 Found'

®

>>> content2 == content

@

True



L

[d]—A> URL, [A]—/™ httplib2.Http X% (FT LA [A]—A>27
)

302 M N VA 2247, FTLA httplib2 Xf[A— URL RIET 55—
MEK

F—IK, MR5#LL 302 MR, (HIEIEE B4 XG KA &
A5 AR 2 URL,
http://diveintopython3.org/examples/feed.xml FJIEK. J5t
RIE 2 A7 (AL R ARAE T — M1 & 2 ) cache-Control Sk
4?2 ), —H httplib2 W3 302 Found IRAHY, B 4L HHHIiE
KFrtr 2 e HIZfr. AP
http://diveintopython3.org/examples/feed.xml f*]—43 8T fif
RIA, I AT EFHERE T .

! request () AR [BIFIHE, & DML ELEL T feed
e a7 28R, e AR BB 20 B A R .

Pt iUt , 11 e B 5 1) R AN 75 AR T 45 ) P A L
httplib2 2 HANERBEEAT, 10— URL FEE [ 25— XA
SE B EM httplib2 X146, 2547, ETags, Bl & (1A HoAth
HTTP ek Hr o

KA HLE ) [R] A AR ] 5
# continued from the previous example

>>> response, content =

h.request('http://diveintopython3.org/examples/feed-

301.xml') @

connect: (diveintopython3.org, 80)

send: b'GET /examples/feed-301.xml HTTP/1.1
Host: diveintopython3.org

accept-encoding: deflate, gzip

user-agent: Python-httplib2/$Rev: 259 $'



reply: 'HTTP/1.1 301 Moved Permanently’

@

>>> response.fromcache

®

True

. IR, XA URL SERR EIFANEAE . Fv B IR 55 a4 KA
AT SE 7] 2]
http://diveintopython3.org/examples/feed.xml.
C XU OIRES Y 301, AHJEFRIRVERAT A KA B KR
FIHE A Ja 1) URL TR . A BAE? B E CafEA gz
71 .
httplib2 “ERBE" HE ) 2 1 S A7 B

(EP ARSI IE 4

# continued from the previous example
>>> response2, content2 =

h.request('http://diveintopython3.org/examples/feed-

301.xml') @

>>> response2.fromcache

@

True

>>> content2 == content

®

True



1.

T S I I AR 7R A E 5 ) IR DX 9 — H httplib2 BREE T —4NK
AT SE 0], A S 22 %X AN URL [R5 sk 25 432 W i s 21 |
bR URL Ty A S 25 1y 1] i 4 19 URL - e AE, R IE T4,
EACA AT I 2% 30 0 P B H

HIS, i 1 A M AS s 22 A7 SR LT

HE, RONGA7 HLIN 1S 21 T 3R

HTTP. ‘& n] DL LAk, %

* %

HTTP GETXZ 4}

HTTP web x5 H- AP T-GETIE K o YR BG4 £ 2R P [ I ik
W2 “IRLEIIE L AR — DR, EHMIRIEE, fETwitter 5%,
F |denti.calX FEITLIE 2 b1 A IR S BT, 7RIR AT #g
2% THTTP POST.

Twitter fl Identi.ca AR AE—N 3L T-HTTP IR ] B[P APIR AT
BRSO 140 M AP WLFATTRE FHIdenti.call) )¢ T
PR FIAPISCRY

Identi.ca f¥] REST API J77%: statuses/update
FOF CIEH P PR . # 2 Mk U status
ZH. TR POST.

URL
https://identi.ca/api/statuses/update.fo
rmat

Formats
xml, json, rss, atom

HTTP Method(s)

POST

Requires Authentication
true

Parameters
status. Required. The text of your status
update. URL-encode as necessary.




BAAENE? AL denti.ca AT 45T &, IRFF LA —A
HTTP POST i3k 2
http://identi.ca/api/statuses/update.format. (format F-F
AN URL 3093 VR IV 20 o 8t O Uk Ay B2 Il 55 4 3R [0 1R 3
KA e Fr AR/ 22— XML A& U B, ARV % |r]
https://identi.ca/api/statuses/update.xml KiXiEK. )ik
KFTE—NZH status, B TARKPIRES S SCA . IF Hig KD
it ORI o

K2 48K, TEfEIdenti.ca bR AR FRIGIRA B, RAHIER FRAY
7. Identi.ca ANt — AL AR B Cn] BUEF AR IR A
Identi.ca fif &/ ESSLZ. _FEHJHTTP Basic Authentication (H 5k
JERFC 2617) K b 22 (H 7 IAIE. httplib2 SCHRFSSL A
HTTP Basic Authentication, JIT PLiX 431K T 5

POST i1 K [FIGET i K AN, KA &5 72 lpayload). 57 iy s (iR £
RILFIRSS 2 IOBAHE « X DAPUT L LA S5 e status, I H.
ENALSEURL Gt (). 1K 2 — PR R T A0 2, i —
A (Eean I e — AN HR

>>> from urllib.parse import urlencode @
>>> data = {'status': 'Test update from Python 3'} ®@

>>> urlencode(data) ®

'status=Test+update+from+Python+3'

Python 7 — A~ L H R H T URL Zwhd—A~57 4L

urllib.parse.urlencode().

. XHUZ Identi.ca API TR R 7, B 5 — M, status,
X AR IR A BB SCA

. I URL a2 5 P A B BOAE 1o Xl o iiad e s ik
3 Identi.ca API JlR45 %5 1f) HTTP POST i K 1 1) 27 7/ .

>>> from urllib.parse import urlencode



>>> import httplib2

>>> httplib2.debuglevel =

>>> h = httplib2.Http('.cache")

>>> data = {'status': 'Test update from Python 3'}

>>> h.add _credentials('diveintomark’,

'"MY _SECRET_PASSWORD', 'identi.ca') @

>>> resp, content =

h.request('https://identi.ca/api/statuses/update.xml’,

'"POST"',
®

urlencode(data),
®

headers={"'Content-Type': 'application/x-www-
form-urlencoded'}) )

. IXJE httplib2 ALPIAUER 775, add_credentials()/7ikid
SR P A2 R385 . Y httplib2 R B AT RIS
P23 [A]— 401 Unauthorized AR, 3 HA T & K H
[FIAAIE 7 1 (fF WWW-Authenticate SkH). httplib2 < H sh#4)i&
Authorization kI H 3§k K 1% URL.
8 ASHOE HTTP R, X B PosST.
AN RE RIS A 1) Za o ATV RE AL FIRZSTH
ST URL gt it 1) 4t
e, A URIRSS % Ffir & URL gfidict () %



mgg%:add_credentials()77%25@%%554\2§§ﬁ

JEZAUE BAH AR . RNAZ R ST EIX
MNSEWMRRAN TN, HHZ A
XA httplib2.Http ST %17 ) 5B —
FOAERIEG 5, WTRES T httplib2 ¥ —
ANk 5 P44 S A i s 45 ARk

FOIB B2 R H:

# continued from the previous example

send: b'POST /api/statuses/update.xml HTTP/1.1
Host: identi.ca

Accept-Encoding: identity

Content-Length: 32

content-type: application/x-www-form-urlencoded

user-agent: Python-httplib2/$Rev: 259 $

status=Test+update+from+Python+3"

reply: 'HTTP/1.1 401 Unauthorized'

®

send: b'POST /api/statuses/update.xml HTTP/1.1

@

Host: identi.ca

Accept-Encoding: identity



Content-Length: 32
content-type: application/x-www-form-urlencoded

authorization: Basic SECRET_HASH_CONSTRUCTED_BY_HTTPLIB2

®

user-agent: Python-httplib2/$Rev: 259 $

status=Test+update+from+Python+3'

reply: 'HTTP/1.1 200 OK'

@

. EMNER, RSSEELL 401 Unauthorized ARSI IR [H],
httplib2 MANEBNAEIAUE S, BRAFIRSS A5 A 225K . Xl
FE G5 AR R NUE SR IR T v
httplib2 B B¥EANEr, 55 UG K FEIFER) URL o
3. X—Ik, 18 TR add_credentials () /7 VAN
I
!

TR I Ja 45 w5 R A4 2 1XAN 584 Hweb R4S APIRSE .
FE—LEPp UL (LR Atom Publishing Protocol), Ak 55 4% 233k 7]
201 CreatedRA&SHY, JHEALN LocationdEALHT Gt i 2 YR 1 dh
Bk Identi.ca 1% [F] 200 oK F1—AMu, & B ) 43 U Y5 A5 B XML 3
=P

# continued from the previous example

>>> print(content.decode('utf-8"))

®

<?xml version="1.0" encoding="UTF-8"?>



<status>

<text>Test update from Python 3</text>

@

<truncated>false</truncated>

<created_at>Wed Jun 10 ©3:53:46 +0000 2009</created at>
<in_reply to status_id></in_reply to status_id>
<source>api</source>

<id>5131472</id>

®

<in_reply_ to_user_id></in_reply to_user_id>

<in_reply_to_screen_name></in_reply_to_screen_name>

<favorited>false</favorited>

<user>

<id>»3212</id>

<name>Mark Pilgrim</name>

<screen_name>diveintomark</screen_name>

<location>»27502, US</location>

<description>tech writer, husband,
father</description>

<profile_image_url>http://avatar.identi.ca/3212-48-
20081216000626.png</profile_image url>

<url>http://diveintomark.org/</url>

<protected>false</protected>



<followers_count>329</followers_count>
<profile_background color></profile_background color>
<profile_text color></profile_text color>

<profile_link_color></profile_link_color>

<profile_sidebar_fill color></profile_sidebar_fill color

>

<profile_sidebar_border_color></profile_sidebar_border_c
olor>

<friends_count>2</friends_count>

<created_at>Wed Jul 02 22:03:58 +0000
2008</created_at>

<favourites count>30768</favourites_count>

<utc_offset>0</utc_offset>

<time_zone>UTC</time_zone>

<profile_background_image_url></profile_background_image

_url>

<profile_background_tile>false</profile_background_tile>
<statuses_count>122</statuses_count>
<following>false</following>
<notifications>false</notifications>

</user>



1.

2.
3.

</status>

104F, httplib2 IR AL PE SO 7 15 (bytes), A& FATH
N T AR R, ARTE G 1 A A G b A T AR A
Identi.caf’] APl & IR [FIUTF-8 gwfid i) 45 5L, Bt LLIX HB 4318 1] #.

AL TRATINI A AT RS B o

AL FOIRASTY B ME—FR AT . Identi.ca FIXAMR IR i
7 web EATH LI B URL,

TR X 4
i identi.ca
identi.ca

diveintomark's status on Wednesday, 10-Jun-09 (
UTC

diveintomark Test update
Python 3

HTTP POSTZ 4}



HTTP 3 A IR GET Al POST. “EATT244R 2 f i L[ sk 2%
R, R RELE web WSS M. [HIE web R4S APl 21 ] GET
F1 POST ZAMEIZR1E, %f I httplib2 tHAEALFE,

# continued from the previous example
>>> from xml.etree import ElementTree as etree

>>> tree = etree.fromstring(content)

®

>>> status_id = tree.findtext('id")

@

>>> status_id
'5131472'
>>> url =

"https://identi.ca/api/statuses/destroy/{0}.xml"'.format(

status_id) ©®

>>> resp, deleted content = h.request(url, 'DELETE")

@

JIR 55 23R [FI ) AE XML, K IEL? AR ENTE Ti{r] fif AT XML
2. findtext () J7iEFR BN N FAR 2RSS — AN S FF e 1)
AN, fEXMHIFH, AT <dd>TTE.
. BT A TRRSCANE, FATT LIRS H—4 URL AT
i FRATT I A A RS T B
C BRI R, R FREXZ URL #0447 HTTP DELETE
R LA T o

XA A IR BN 2 LI 2R 14



send: b'DELETE /api/statuses/destroy/5131472.xml

HTTP/1.1 O

Host: identi.ca
Accept-Encoding: identity

user-agent: Python-httplib2/$Rev: 259 $

reply: 'HTTP/1.1 401 Unauthorized'

@

send: b'DELETE /api/statuses/destroy/5131472.xml

HTTP/1.1 ®

Host: identi.ca
Accept-Encoding: identity

authorization: Basic SECRET_HASH_CONSTRUCTED_BY_HTTPLIB2

@

user-agent: Python-httplib2/$Rev: 259 $

reply: 'HTTP/1.1 200 OK'

®

>>> resp.status



A

"o W

200

“HER RS S
“XPANE, Dave, ZUAFRAREIX 4T
N AP B TEMBRIX AT A
AR H P A,

N AZo SE R T

UEWIRA SR IXFER, EART

r identi.ca

O

identi.ca

Not Found

No such notice.

D

httplib2:



httplib2 M H L1

B Zhttplib2 ISR

IEFIRI AL BEHTTPZE AT /- 4Hhttplib2
httplib2: HTTP $F AALAIE

HTTP 247

HTTP 247 #0F% K H Mark Nottingham
EHMETIHTTP k%1122 17 £ T Google Doctype

RFCs:

RFC 2616: HTTP

RFC 2617: HTTP Basic Authentication
RFC 1951: deflate compression

RFC 1952: gzip compression

e =

© 2001—9 Mark Pilgrim


http://www.xml.com/pub/a/2006/02/01/doing-http-caching-right-introducing-httplib2.html
http://www.xml.com/pub/a/2006/03/29/httplib2-http-persistence-and-authentication.html
http://www.mnot.net/cache_docs/
http://www.ietf.org/rfc/rfc2616.txt
http://www.ietf.org/rfc/rfc1951.txt
http://www.ietf.org/rfc/rfc1952.txt
http://www.woodpecker.org.cn/obp/diveintopython3/serializing.html
http://www.woodpecker.org.cn/obp/diveintopython3/about.html

Search

YR E : Home » Dive Into Python 3>

MEFFLEL 00000

KPS B cHARDET RS HH
2|PYTHON 3

%8 \\/ords, words. They're all we have to go on. 9

— Rosencrantz and Guildenstern are Dead

Bk

R AT S T 00 19 4 S 2 BRI )L A KU (gibberish
text) ISk SR B, 7225 3 5, BTG F R L, &
i Unicodel77 2k, ARALBE AT RS UL K Bk, TSRAE B
U FARTIAFLERLRII S, a2 BRIk A Tt R
4i(authoring system) A A KGRI (5 6, AT L4 D it
HScHRUnicode, T HbBE SCAR B FRGEAE ST 408 06 40 F B 1
BT L R0

KW SEX pony.
Unicode pony.
Unipony 1147

X F RS AL IR G ) B Bk
* %


http://www.woodpecker.org.cn/obp/diveintopython3/index.html
http://www.woodpecker.org.cn/obp/diveintopython3/table-of-contents.html#case-study-porting-chardet-to-python-3
http://www.imdb.com/title/tt0100519/quotes
http://www.woodpecker.org.cn/obp/diveintopython3/strings.html

A 271 ghs B s ?

T G T A AN FTE A5 B TR RN, Sl
& Aty UL AT B Mg Bt FL P R SCA N . e iR I
AIBAT il DRI, Sk Hh 2B o

HRAS AN AT HE I ?

WHCRUL, ), ANu[RE. (B, A7 —Legmid )y Oy E G
ST, TiE S AR AR . AR R A A A
e RS I, AR LR F R U =R
Mo —MINZREPRITE R NBIITRAL, R )5 K txzqlv
2!dasdoa QqdKjvz" XL L5 A, Aoyt bR IR B AN S il
R e e 4 o P i BRI O o TRk ouvy 2 HAAa R
P (typical)” (RI3CAS,  THEATLRE AT LU IR I 00 v 5 1R /2%
A1, IF B BOCA IS SO S A PRSI

BRI, A g A A5 Bt R iE S R, IR
SERAME R, LR TR A 2 A IR L g i 5 3K

AR FAVRAFAEN ?

SRR, R, EARAE. I EVN A A A s H
SR TRE, RO R B SR 78 e o Kl = i {5 )
i . Mozilla Firefoxtl & A~ H AT A5 gt 17, &2
FRUEI . Fe e F A2 T Python 2, Ff HIN %5 A chardetfi
P, X, aWAIR— 2 — UK chardet M Python
2 # 1 £l Python 3, *

* %

A4 CHARDETHR ER

FETHIRAES AR AR, A SR BRATT e PEAPRA QAL 2 G A Fr)0Re
AR PO AT charde t BEERAXAS 45 1) (1) T


http://lxr.mozilla.org/seamonkey/source/extensions/universalchardet/src/base/
http://chardet.feedparser.org/

WMo chardet/E XK, ANTTREASIBAEIX L, (HAZPRTT LA
chardet.feedparser.org N4t Zh A AT WU SR AV A

universaldetector.py sefadll LM EAL G, EEE—
25, Hl universalDetector. (RJHEVRZEI AN AN A
chardet/__init__.py Hf¥ detect pREL, HZ& I E—MIiHE
P71, B2 universalDetector XI5, X S 1

Jiik, RJEIREIHZER . D
UniversalDetector dLAMFE 5 2w J7 .

. AEFENUFARIL(BOME UTF-n. &8 UTF-8, KRGl
/NI UTF-16, T 4 1531 UTF-32 [AR1A,

C B U, EATS T TR ASCH drit e, dE ASCI gt
HI 752 LL—AN e U7 94] 3k ten: 1S0-2022-P(H 30)F1 HZ-

GB-2312( 3).

L B, AR M gAYy S, RS AR R )
FAE R . Bigg(th30), SHIFT_IS(H ), EUC-KR(#X)

Higk/> BOM #rid i UTF-8.

C B, X Ry, A TR AN T
i, it KOI8-R(kiE), windows-1255(F 112K ) TIS-

620(Z [H1E).

. windows-1252, ‘B T EAARAANKIE T4 G AL 1R o 2 N
1 (middle manager)fE Microsoft Windows [ Af H .

HBOMARCHIUTFE-N

W SCALL BOM ARic 4T3k, FATAT LA B e T
UTF-8, UTF-16 ¥ UTF-32 %ifid. (BOM <2 ifr kAl et
W, X2 e RIIEE. ) XANILFELE universalDetector
HR5ER, I HANTT ERAALEE, SRR PR (B g5 3L,

L2 E T
WAL S A T R BedE s R e St (1) 4 v 41),
UniversalDetector %ﬁﬂ@* I~ EscCharSetProber X% (E

escprober.py 1€ ) , RGP SCAIH A ¢ .


http://chardet.feedparser.org/download/
http://chardet.feedparser.org/download/

EscCharSetProber 2% HZ-GB-2312, 1S0O-2022-CN, [SO-
2022-JP, F11S0-2022-KR({F escsm.py H' & ) KA — R A
IRA&NL(state machine). EscCharSetProber 5§ A —IK—AF
Hi AN BX R SHL A s AR IE— ARSI A ME—Hu A e T
TR, EscCharSetProber MUk MK %G R 4h Kk [M145
UniversalDetector, %X/ UniversalDetector 1% [P 4518 H
Fo WRIE—REVIN TAETLTH, EaBls, REMEH
HA PR NLGR SE AL BE

Ak I

B AT BOM Fric, UniversalDetector 21 A& 7540
B ATAR = VL 775 (high-bit character). WIS g, Ea@lE—
RN PRIMZS (probers)”, FrX By PU & A4 2 7 15 gmtd,
B g, BCEAE N A B, 2O windows-1252
g,

X PR Z P gL RN 25, Bl MBCSGroupProber (fF
mbcsgroupprober.py 1 XD, SEFR g —ANE B — 4] AR
MZE) shell, & HRAARNZ 77909 Bigs, GB2312,
EUC-TW, EUC-KR, EUC-JP, SHIFT_JIS 1 UTF-8.
MBCSGroupProber i SCAAE B — N5 Il 2% 1 A, JF
HAT I A5 5 an SR EEAN R A0 2 0 e I T — AR R
WP, B2 AN SR FE, Aft—2 A (i,
A iE a2, LX) UniversalDetector.feed () 1) ¥ 1 FH #f
SRR ERIMZSE ) o A0 B — PRI B e A AL 8 B ph A
{543 T IEMI 747900, H4 MBCSGroupProber 251X/t
M EAE I 4Y universalDetector, #RJ5 UniversalDetector Ff 4

ESEAEIEES PSR

K2 79 Gt PRI 45 S MultiByteCharSetProber(iE X
7£ mbcharsetprober.py kAR, i FE GRS
43 A 53 BT 8% (distribution analyzer), #RJ5 il
MultiByteCharSetProber 343K TAE .
MultiByteCharSetProber & SCAAE A 4E & RS AL AT »
BRI, SRR R N 1 1 T Bl 171 45 SR
I P41 . [A I, MultiByteCharSetProber 23K SCAAE Ak
SE i 3 AT o3 AT HLIT AN o



DA HTHL (£F chardistribution.py & ) i E B S
IR, R T R A A s S B A o %, —H
MultiByteCharSetProber LW (1 SUALE T A0 HTHl, ©5
MR P A EAT AT H . AR 1R BRI 2 1 5 1 2 1
Lt (distribution ratio), Kil-%1 %15 E (confidence rating). W14 E
5L, MultiByteCharSetProber 204545 Bk [A|45
MBCSGroupProber, #XJ& i MBCSGroupProber i [F] 25
UniversalDetector, Ix/)ii UniversalDetector 1R [9]45 8 H

o

NofF H R R I 2 5 R A o B IR 20 A 0 AT AN BLRE X
S H EuC-3P AT SHIFT_31IS, LA SIISProber (fE
sjisprober.py W g X AT XU RF I 43 A1 0BT
SJISContextAnalysis fll EUCIPContextAnalysis(#l e X AL
jpentx.py 1, Ff HASMIE JapaneseContextAnalysis 4% 4 )
For U SCASH 1A 44 & 15 A 477 (Hiragana syllabary characher) (1)
MRE. —HAAR T 2 ERSCR, EaRE—NEGES
SJISProber, SJISProber KiZrPA NN HTasHIZE R, RIGFK E15
B = BN IR [F] 25 MBCSGroupProbers

BT g
Ut IEZE ), 3 Unicode pony M JL2: 12

AT YA IR RN 2%, B sBCSGroupProber (3E X AE
sbcsgroupprober.py 1), o —AME B4 FLAB RN AR 11
shell, B2 YmASAITE 5 MAEM 4L 4. windows-
1251, KOI8-R, ISO-8859-5, MacCyrillic, IBM855, and
1BM866(fkiE); IS0-8859-7 F1 windows-1253(7 /liE); 1SO-
8859-5 Fl windows-1251(fRINF) I iE); 1S0-8859-2 Fll windows-
1250(%) A FIiE); TIS-620(Z [Hi%); windows-1255 F1 ISO-8859-
8(A K1) o

SBCSGroupProber H4 SUAH A 25 1K L85 5 i+ 15 5 IR I 4%,
SRR AT E AT T IR [P o T BRI R S e — A2, ]
SingleByteCharSetProber(ff: sbcharsetprober.py Hi& X), &
{113 35 B language model)ff J 2. ¥ B 3L T it
RS AR AN R P45 e 70 S R



SingleByteCharSetProber AN SUAS, S vt H A FH A e A 2 1 X0
FREPH. — B TR 2 FSCA, e AR IS Al FH 1y
FINEH , PR RECRR: 8 5 oA RECK T EILEF L.

AR TERAE R — PR IR I I DLAR B . W SRAE XA AT 40 A1 43 A
H, SCARYNE A K TE, HebrewProber({E
hebrewprober.py H1 7 )2 523806 H M Visual Hebrew (Y5 SCAS
AT ATHIA S A, R T A ZELE R R, XRE R
BEMATBIZEMII32) A Logical Hebrew (5 SCAR DA 5 52 ¥ it
PRA7, %) i A B2 TEY) XAk, RO —Lesy
FHEM PR E TR S DA R 7 b, X OB T 012 i
DA ] [ rp (R B AR 8, X FEFRATT T CAA BE A W5 SCAS T
LEfd 77 1), AR IR A1 3 ) 2 77 C(windows - 1255 X W Logical
Hebrew, B{# IS0-8859-8 XJ )V Visual Hebrew).

WINDOWS-1252

i universalbetectorft A H RGN B — N S 775, (HiEH
A R 22 715 G R U 2 B3 B 7 i PR 2 V8 A IR B — A
AMETEER SR, B — M Latin1Prober i B (11
latinlprober.pyH & X), il AN Llwindows-1252 J7 2
G R S SCOCAS o XM A7 A7 [ AT AT AEVE, BB ZEA
[F g, eSO A AT T AR R gty 20 ME—— R
X 1] i Hiwindows -1252 ¥ 5 i A 3l 1Al 5 H 45, Een s
5|5 (smart quotes), 5 (curly apostrophes), WA
(copyright symbol)55iX— 2R FF 5 . G Al fELatin1Proberss

B AR B AF Wiﬁiﬁh%*ﬁﬁiﬂ‘]ﬁiﬂﬂ%ﬁﬁﬂj ik
* %

1&4T 2103

BAVE I UH R H chardet B E 2IPython 3 7o Python3 H7 T
— AN 2t03 WISE A, B AT Python 2 IRYEARAEATE A i
Ay AR IR AT R FLH e 2l Python 3 IR RIVE . FELE(E L
TXAR R B — — Nk E oy 44 B RS 3 21 FL A AR T ) R —
LGN, NIRRT R . BB TG 6
W A, WESHM, ITH 2to3 KU FE M 2 Python 3. %


http://en.wikipedia.org/wiki/Smart_quotes
http://en.wikipedia.org/wiki/Smart_quotes
http://www.woodpecker.org.cn/obp/diveintopython3/porting-code-to-python-3-with-2to3.html

Tk, BATSELIBIT—IK 2to3, B EAEHEchardet it |,
{EAE U RBIDE A 2R, 7E1Z% B sk T H 58 1l e i B vk 2R 1
i, URATHEVF 2 TAE T BRATRBA .

chardet T4 70 FI o0 — L8N (1301, AR [F)—> H 3k
N 2to3 BEWESLRIALEE 2 AN KA 205 H A A i AT
SSRGS 2to3, RIaE WAL A
C:\home\chardet> python
c:\Python30\Tools\Scripts\2to3.py -w chardet\
RefactoringTool: Skipping implicit fixer: buffer
RefactoringTool: Skipping implicit fixer: idioms
RefactoringTool: Skipping implicit fixer: set_literal
RefactoringTool: Skipping implicit fixer: ws_comma

--- chardet\__init__.py (original)

+++ chardet\__init_.py (refactored)

@@ -18,7 +18,7 @@

__version__ = "1.0.1"

def detect(aBuf):

+ from . import universaldetector
u = universaldetector.UniversalDetector()
u.reset()
u.feed(aBuf)

--- chardet\big5prober.py (original)

+++ chardet\big5prober.py (refactored)

@@ -25,10 +25,10 @@



# 02110-1301 USA
HEHH S END LICENSE BLOCK

HAHAHAHAHHHHHHEH AR

+from .mbcharsetprober import MultiByteCharSetProber
+from .codingstatemachine import CodingStateMachine
+from .chardistribution import Big5DistributionAnalysis

+from .mbcssm import Big5SMModel

class Big5Prober(MultiByteCharSetProber):
def init_ (self):
--- chardet\chardistribution.py (original)
+++ chardet\chardistribution.py (refactored)
@@ -25,12 +25,12 @@
# 02110-1301 USA
H w4 HS END LICENSE BLOCK

HEHH



+from . import constants

+from .euctwfreq import EUCTWCharToFreqOrder,
EUCTW_TABLE_SIZE, EUCTW_TYPICAL_DISTRIBUTION_RATIO

+from .euckrfreq import EUCKRCharToFreqOrder,
EUCKR_TABLE_SIZE, EUCKR_TYPICAL_ DISTRIBUTION_RATIO

+from .gb2312freq import GB2312CharToFreqOrder,

GB2312 TABLE_SIZE, GB2312 TYPICAL_DISTRIBUTION_RATIO
+from .big5freq import Big5CharToFreqOrder,

BIG5 TABLE SIZE, BIG5_TYPICAL DISTRIBUTION_ RATIO

+from .jisfreq import JISCharToFreqOrder, JIS TABLE_SIZE,

JIS_TYPICAL_DISTRIBUTION_RATIO

ENOUGH_DATA_THRESHOLD = 1024

SURE_YES = 0.99

. (it goes on like this for a while)

RefactoringTool: Files that were modified:
RefactoringTool: chardet\__init_.py

RefactoringTool: chardet\bigSprober.py



RefactoringTool:
RefactoringTool:
RefactoringTool:
RefactoringTool:
RefactoringTool:
RefactoringTool:
RefactoringTool:
RefactoringTool:
RefactoringTool:
RefactoringTool:
RefactoringTool:
RefactoringTool:
RefactoringTool:
RefactoringTool:
RefactoringTool:
RefactoringTool:
RefactoringTool:
RefactoringTool:
RefactoringTool:
RefactoringTool:
RefactoringTool:
RefactoringTool:
RefactoringTool:
RefactoringTool:

RefactoringTool:

chardet\chardistribution.py
chardet\charsetgroupprober.py
chardet\codingstatemachine.py
chardet\constants.py
chardet\escprober.py
chardet\escsm.py
chardet\eucjpprober.py
chardet\euckrprober.py
chardet\euctwprober.py
chardet\gb2312prober.py
chardet\hebrewprober.py
chardet\jpcntx.py
chardet\langbulgarianmodel.py
chardet\langcyrillicmodel.py
chardet\langgreekmodel.py
chardet\langhebrewmodel.py
chardet\langhungarianmodel.py
chardet\langthaimodel.py
chardet\latinlprober.py
chardet\mbcharsetprober.py
chardet\mbcsgroupprober.py
chardet\mbcssm. py
chardet\sbcharsetprober.py
chardet\sbcsgroupprober.py

chardet\sjisprober.py



RefactoringTool: chardet\universaldetector.py

RefactoringTool: chardet\utf8prober.py

PRAEFRAT TR T — test.py — W 2to3 A,

C:\home\chardet> python
c:\Python30\Tools\Scripts\2to3.py -w test.py
RefactoringTool: Skipping implicit fixer: buffer
RefactoringTool: Skipping implicit fixer: idioms
RefactoringTool: Skipping implicit fixer: set_literal
RefactoringTool: Skipping implicit fixer: ws_comma
--- test.py (original)
+++ test.py (refactored)
@@ -4,7 +4,7 @@

count = ©

u = UniversalDetector()

for f in glob.glob(sys.argv[1]):

- print(f.ljust(60), end=" ")
u.reset()
for line in file(f, 'rb'):
u.feed(line)
@@ -12,8 +12,8 @@
u.close()
result = u.result

if result['encoding']:



- print(result['encoding'], 'with confidence’,
result['confidence'])

else:

+ print('******** no pesult')

count += 1

+print(count, 'tests')
RefactoringTool: Files that were modified:

RefactoringTool: test.py

B, AEIRME, HogdH 72 impor M1 print #HA). i F]
X)L, HBES import ) KRB RAEAEAT A I 8 2 4 T [R5
AN, PRFTELNIE chardet %{ﬁﬂ%%ﬂiﬁj\%@ﬂg/ﬁiﬁiﬁﬁo

* %

AN, R IR

chardet &/ Z XL B ] LUK BT A RS A —
MR T4 4 chardet.py), {HR2EREA . OIE T4
H (UL chardet), ARG IRAMAH B T —14
_init__.py M. W Python G EIHRE 1 _init__.py
X, BRI 1% H R WP oA ] — TR
TP BEHZ N H N4 S Harsenr g H H s 3L
ooy, BEFHST AT, (HYE i As, ) (Hida
AN SCAFEA WA N — > B R A e 52 IR 25 LA ) Python R4 —
UG T [P R BRI AR AE— A . py UL,

fE__init__.py PRIEA LA A2 Ak fa. V. RATWE
2. _init_ .py COEANTEEE ST R0 ERsEnT LLg—



A B ] DU ek R EA DR, Bl
AT R B0 2 o s FAb R BRI, AN
AR

597 4 st init . py SCHEIH SR
WO E— NS R, Yt

_init__.py I H S, ABLE py SCLF
JEAFHIEI

P ARF B E b Fot SR TAR o

>>> import chardet

>>> dir(chardet) @

['__builtins__', '__doc__', '_ file_ ', '__name__"',
' package ', ' _path__', ' version__', 'detect']

>>> chardet ®

<module 'chardet' from 'C:\Python31\lib\site-

packages\chardet\__init_.py'>

. B THEWRREM, 7E chardet BERH HZ T — detect()
bR HL

. KGRI chardet BEHRAN & —ANSCHFRI S — MR
“module”# 1E X chardet/ H X __init__.py ARSI

%,

AT RIE—IR  init_ .py 3Cff.



1.

def detect(aBuf): @

from . import universaldetector ®

u = universaldetector.UniversalDetector()
u.reset()

u.feed(aBuf)

u.close()

return u.result

_init_ .py XAFE X T detect()REL, ‘T SE chardet JEIT]
FEANH A

{HIE detect () BRECA A AR SLBRACHS L 5L F, B Rl
HHHIEFA T universaldetector BEHUR JE IR & . H
+& universaldetector & X AEMEJL?

BZAEAAT A BT import WA

from . import universaldetector

BT SO E, "2 Auniversaldetectorfil; & ERFRAE[A]
—Hx, "X ENFE A chardet/ _init_ .py. X&—Ff
Pefitol 22 SRR h SO 2 TR B ARSI R 777, AT S0
S5 ORI R AP BEUR B dr 4 5E . 1% 4k import
1) H 23t chardet/ H 3k #x#kuniversaldetectorfiidl .

XM — __dinit_ . py FIAHXT SN — RBRE FeATT T OB AR
HATEPNAE R Z AN, chardet BB 36 4>, py SCAF4H % —
36! (HIAMTI 75 A 2] chardet/__init__.py SCfF
B SFEA B ISR A S MR, detect OO T
MXTSEANKGIH T chardet/universaldetector.py HiE X H)—
AN, RIGIXANFEAE R T A S NG T HAth 5 NS N
%, EATEAE chardet/ H M.


http://www.woodpecker.org.cn/obp/diveintopython3/your-first-python-program.html#importsearchpath

0S8 4 s e 2 2405 4671 Python 5

AR (B R OLE, SR
EARBIR IR/ 22 ARAFAR R I
%), edffe L PR e R 42
SCAEH . IX S Python FTEKIK1F 2 254
Z— s WA — AR

*
* %

BR 2103 A BT AN REMLE]

FALSE IS INVALID SYNTAX
PREA AT IARFEG], X 2

82 EP AR = AT o <ia 1 7 v ol 1 S e il = A 1 7
WLk T LA s e T REMACIE R4, e RN AR A Jm
FACHY,  ORAE bug AN HARAEIRCAS S 1K — PP A (M
C:\home\chardet> python test.py tests\*\*
Traceback (most recent call last):
File "test.py", line 1, in <module>
from chardet.universaldetector import
UniversalDetector
File "C:\home\chardet\chardet\universaldetector.py",
line 51
self.done = constants.False

N

SyntaxError: invalid syntax



W, — NN, {5 Python3 ', False ;& —/MRE T, Frld
AR EHER B . ARG —F constants. py M X i
FEWRLE X e LR 42 constants.py ZEHAT 2to3 A Z 1 J5
KATIRCAS

import _ builtin__

if not hasattr(__builtin__, 'False'):

False = 0@
True = 1
else:
False = _ builtin__ .False
True = __builtin__ .True

X BACHS R AR VR EAEAIRRRCAS ) Python 2 H1i24T, 7E Python
2.3 LAAT, Python %A N B bool M, IXBHACKS AL I P & 1
True 1 False F & Mok, W E RN E SLEAT

{22, Python3 & JEH bool AN, J LLHEANIX FrACL A& A
W, TR T K T A ) constants. True I
constants.False #l7 B He Al True Fll False, R)GHIXE AL
R M constants.py T .

FT LA universaldetector.py HHILL FAT:

self.done = constants.False
BT
self.done = False

Wiy, SEANEARAT AR ? ACRE AR R T, 1y HLBE R m] i
PE.



NO MODULE NAMED CONSTANTS
EHRHMERIZIT —IK test.py T, BEEECRIEZIZ.

C:\home\chardet> python test.py tests\*\*
Traceback (most recent call last):
File "test.py", line 1, in <module>
from chardet.universaldetector import
UniversalDetector
File "C:\home\chardet\chardet\universaldetector.py",
line 29, in <module>
import constants, sys

ImportError: No module named constants

WA A T2 AFAEMML constants REER? W] MR
constants XML T . ‘BEHL{E chardet/constants.py 1.

ARAFH AWK 2to3 JIASE R P e 5 N iEA)g 2 XM
WAL IR S — B, ZE—ANEd, N LA A Py A
e — {2 & AEPython 3 11X FAIEH# L2453 7. {EPython 2
i, AT T Eimport constants, RJEEMAEHALE
chardet/ H s 24k, 7EPython 3 1, JIiA7 11 AR ER AT
%45 . IR AR B A Python 3 WP FIAIXT SN, IRTFEE
T

from . import constants

{HE . 2to3 JAIAHER A &2 F BB S IX LE g 2 GFne, ek
KR T, HRZARANEAER—ATHE T WMARFSA
HKM: FENERXT constants IAHXS N, A SN sys bl
e TN, sys B TIEELE T Python IbRHEZE L. 7F

Python 2 H, FATTLLK A S R— 5K FAWER]F . {E Python


http://www.woodpecker.org.cn/obp/diveintopython3/case-study-porting-chardet-to-python-3.html#multifile-modules
http://www.woodpecker.org.cn/obp/diveintopython3/case-study-porting-chardet-to-python-3.html#multifile-modules
http://www.python.org/dev/peps/pep-0328/
http://www.python.org/dev/peps/pep-0328/

3, RATARRIXFE, I H 2to3 JIABA R IR, &4
REILIX A S AIER) 73 P 45

R IR X A FAE R T B 0 P 45 o FTRAIX A — 45
—HFAER]

import constants, sys

g ZEAR PN 45 0 1) TN TR D

from . import constants

import sys

E chardet [ Wb 73 HCEH VF2 IX 2R 0] U AR AR . R )y e 2
“import constants, sys”; HAth—LEHh7T I E import
constants, re”. fEMMTIEE—FER): T THUK S FI 0 M
KIEN], — RN AR, T ST N

HiE !

NAME ‘frie’ IS NOT DEFINED

open(f8#: T 5K I file(). PapayaWhip I T K 1) black
KR, 1817 test. py KIATIRATHII AL

C:\home\chardet> python test.py tests\*\*
tests\ascii\howto.diveintomark.org.xml
Traceback (most recent call last):
File "test.py", line 9, in <module>
for line in file(f, 'rb'):

NameError: name 'file' is not defined



XM PIRIESN, BRI 3— E AR AT X X
AL . EPython 2 B, 4 JRHfile() BR % Eopen () BRI ELIT
— %, open() BREUZF T T A T bR HE T V. AE
Python3 H, 2JR1FIfile() BREAHAFAE T, (HiEopen()iLlfx
P

XFERTE, a5 A A e I s File () VR R 4 A X6t
open () FT H -

for line in open(f, 'rb'):

JX R PO T IXA A L

CAN’T USE A STRING PATTERN ON A BYTES-LIKE
OBJECT

DAEFAH T IRAATAE T X AR, 3R R RS Bk —
FELE R
C:\home\chardet> python test.py tests\*\*
tests\ascii\howto.diveintomark.org.xml
Traceback (most recent call last):
File "test.py", line 10, in <module>
u.feed(line)
File "C:\home\chardet\chardet\universaldetector.py",
line 98, in feed
if self. highBitDetector.search(aBuf):
TypeError: can't use a string pattern on a bytes-like

object


http://www.woodpecker.org.cn/obp/diveintopython3/files.html#reading

WAV KR EF self._highBitDetector AT 4, RJGFRIR
XA R B E XAE universalDetector 251 init  J7ik

F,

class UniversalDetector:
def _init_ (self):
self. highBitDetector = re.compile(r'[\x80-

\XFF]")

X BACHE P 35— 45 IE WK IA S, B R & HAE 128-255
(0x80—oxFF)YUu[H PY [ ASCIl F-4F . &5 1, IXLPFAKUE

fffis FRATET BRI AR TE R A e o XA SR AE 128-255
Ju N A R EE ASCH 1) bytes.

A AL LT

7t Python 2 "', “FRPHE—/NFIEA, E TR g AE Bt
SIIC R . WHRAHE Python 2 FREZFARF9MAY, 1RTFAEH]
Unicode Zatd M) F5F (' ). H/Z&LE Python3 W, FRFHiKIE
#/& Python 2 "1 FTiE I Unicode 4 i) 745 i — El, Unicode
TR CATREAAAE TR KT o T IR AR IE NER IR 2 A
M5 o U, B ble e R R 245 — sl —
Ko TR . RN RN AR/, a7
. H—F traceback, %R K AL

universaldetector.py:

def feed(self, aBuf):

if self._mInputState == ePureAscii:

if self. highBitDetector.search(aBuf):



aBuf FEAt 4 ? AEFATTE A1 218 H universalDetector. feed()
P TT o AT Te, 2 TH, test.py.

u = UniversalDetector()

for line in open(f, 'rb'):

u.feed(line)

PR, AL

TEULALFATIH 3] & % universalDetector.feed() /7L,
aBuf & MG ST s B —4T « AT41E —F & FHRFT IF SO/
ZH: 'rbte et SEHIEREEEUR; OK, WA A TANER), Tl
FEBEECCAE . W, HS2 b s T DLz e G 2l 1) o Sk
fhrid b, forfHMa—AT—ATHU UM, AR AR 4k
—/NFELRFH — Unicodedmbd )= A5 504 — 4 R A BOA 1 gmbd
e R b FRId)E, ForfGIA—4T —ATHE LA/, 2R
Ja B A R ) B . 2B AR s T
UniversalDetector.feed() /712, /G4y 1 WldmvEid i 1F )&
A, self. highBitDetector, HKIMRENL... F1F. (HIEK
HFRE AT SR,

P 22 E MR AL R IEA R AR, 71
iR

HEBATANRE] 73X 5k, WRRIMESAT 1o HI 75 8 5 X
FIEMZE AT R P AF o A 7 B4 e SO IE R
] DR A Bfi T Ry 2 Ak e SCIE 2R 50
SRR T A, Wil BUE AP, Gb
T AN A% ER LB, AR AT D

class UniversalDetector:

def _init_ (self):


http://www.woodpecker.org.cn/obp/diveintopython3/files.html#binary

- self. highBitDetector = re.compile(b'[\x80-
\xFF]")
- self. escDetector = re.compile(b'(\@33|~{)")
self. _mEscCharSetProber = None
self. mCharSetProbers = []

self.reset()

TEREAARHD ZE Y A 20T re BEHRIAT FH AT T 53 Ab /M1 28T )
RS, HILAE charsetprober.py U R, L EARHS
W R IE A e SO R, EREHE e WERALE aBuf I, 1M
aBuf &/ NMENTEAL . R RIS R IE R IA SRR

class CharSetProber:

def filter_high bit only(self, aBuf):

- aBuf = re.sub(b'([\x00-\x7F])+', b' ', aBuf)

return aBuf

def filter_without_english_letters(self, aBuf):

+ aBuf = re.sub(b'([A-Za-z])+', b"' ', aBuf)



return aBuf

CAN'T CONVERT 'BYTES' OBJECT TO STR
IMPLICITLY

APE, BOREANTH T ..

C:\home\chardet> python test.py tests\*\*
tests\ascii\howto.diveintomark.org.xml
Traceback (most recent call last):
File "test.py", line 10, in <module>
u.feed(line)
File "C:\home\chardet\chardet\universaldetector.py",
line 100, in feed
elif (self. mInputState == ePureAscii) and
self. escDetector.search(self. mLastChar + aBuf):
TypeError: Can't convert 'bytes' object to str

implicitly

TEMAEAE > Python iR B 15 FRAD KUR 2 1) (K AR B0 o
TypeError RJ L ELAEIE—AT A= )7, {HAt traceback ANRE
Wi ks BB R A B . PTREAS S — DN EE 2 AN RE )
(conditional), X traceback Kit, EA12—FEH . I T 45/ M
RV, FATTH B FAUL 3 E AT, R

elif (self. mInputState == ePureAscii) and \

self. escDetector.search(self. mLastChar + aBuf):

WA 2 T T A



C:\home\chardet> python test.py tests\*\*
tests\ascii\howto.diveintomark.org.xml
Traceback (most recent call last):
File "test.py", line 10, in <module>
u.feed(line)
File "C:\home\chardet\chardet\universaldetector.py",
line 101, in feed
self. escDetector.search(self. mLastChar + aBuf):
TypeError: Can't convert 'bytes' object to str

implicitly

WBng U BRR A S — N4 R) b (self. _mInputState ==
ePureAscii), ;& AR, HiE, BfAaglkT
TypeError 511 ? WIFIREAH search () Jr ik 2 5 Ab—Fp
W24, HRBFERTE, sS4 Y ArIX P traceback T .
Python p&Z AT LIS FIAE SRR 24, R E46E T IEfEH 2
B, BREUR T USAT . R IRATT g R i s TR ULE ) 2
B, ARETTRE 2 47 HEIXFE—K, traceback 2 fE M B
EN S AL T o R BTS2 traceback & F3kAT,
iR BTG search () BREUIS Lo It LA D2 1 7 A
TE+AERT b, ZERAEH TR A Stk % search () TVAIN S

T R, BRATE & AiE aBuf & — AN 1 54
M4 self. _mLastChar XJEftAWe? & — M Ereset() & X
FISEB A&, TMreset () AN init_ ().
class UniversalDetector:

def __init_ (self):

self. highBitDetector = re.compile(b'[\x80-

\XFF]")


http://www.woodpecker.org.cn/obp/diveintopython3/case-study-porting-chardet-to-python-3.html#cantuseastringpattern

def

0.0}

DUE AR i) JERE LS PTAE T o KA T 12

self._escDetector = re.compile(b'(\033|~{)")

self. mEscCharSetProber = None
self. mCharSetProbers = []

self.reset()

reset(self):

self.result = {'encoding': None,

self.done = False

self. mStart = True

self. mGotData = False

self. mInputState = ePureAscii

self. mLastChar = "'

'confidence':

self. mLastChar & NFFFH, 1M aBuf & F 1A 1M
FATAS SRV A5 £ A7 B A0S e84 — B2 S p A

1T

W4, self. mLastChar 2| JEEAT

traceback iR HIALE LN JLATHLE T .

if self.

if self. highBitDetector.search(aBuf):

_mInputState == ePureAscii:

self. mInputState = eHighbyte

2WE? FE feed() JTiEH, 1E

elif (self. mInputState == ePureAscii) and \

aBuf):

self. escDetector.search(self. mLastChar +



self. mInputState = eEscAscii

self. mLastChar = aBuf[-1]

feed () IV — Ik — UMW, BRGEAL E 45 E LA . 1%
DFVEAE B e W B 7T (UL aBuf AR38EEERD , REHRG
—/NFARAEAE self._mLastChar ', DUME O I ik H
. (FEZFW9ST, feed()7ETR AN AT e Kl 2] 74
ANERFI 2, ARG NI S A L2, ) (2N
aBuf AR T —/ N84, Ll self._mLastChar 774
SENUN GRSy =8

def reset(self):

+ self. mLastChar = b"'

TEARIS ZE A8 2" mLastChar”, mbcharsetprober.py 1 &I —
AL R, 522 AR, iR ARG 2 AT
MultiByteCharSetProber F{fi F — AN FLLFTH R KL KK BT
AT {E Python 3 WY, IXFF BT — MR, R SE
B E BRI IFA S PR/, M % CEI %A
7t 0-255 WHIHEHL. O
class MultiByteCharSetProber(CharSetProber):
def init_ (self):
CharSetProber. _init__ (self)

self. mDistributionAnalyzer = None

self. mCodingSM = None



- self. mLastChar = [0, 0]

def reset(self):
CharSetProber.reset(self)
if self._mCodingSM:
self. mCodingSM.reset()
if self. mDistributionAnalyzer:

self. mDistributionAnalyzer.reset()

- self. mLastChar = [0, 0]

UNSUPPORTED OPERAND TYPE(S) FOR +: "INT'
AND 'BYTES'

AHHE, BAHRHE. HERIAT - HAEHS..

C:\home\chardet> python test.py tests\*\*
tests\ascii\howto.diveintomark.org.xml
Traceback (most recent call last):
File "test.py", line 10, in <module>
u.feed(line)
File "C:\home\chardet\chardet\universaldetector.py",
line 101, in feed
self. escDetector.search(self. mLastChar + aBuf):
TypeError: unsupported operand type(s) for +: "int' and

'bytes'



MRS, AR HAE D

HBAT S —HARUS IR D 1 B fifitraceback/EAH [R] Y Hi
JTEOHEIL, X —mEi RS BRI Akl B4, X
DO AEE R ? E—IRBATIAL T, X—47 AR AN %
S PACERE Int IR AT E A (bytes) I EEAE . S5 B, FRATININ
TS KBRSk Ul seLf. mLastChard:—/> 7 115041
EEASTMintle?

ERAE EJUTAS e LR LAY

if self. mInputState == ePureAscii:
if self._highBitDetector.search(aBuf):
self. mInputState = eHighbyte
elif (self. mInputState == ePureAscii) and \
self. escDetector.search(self. mLastChar +
aBuf):

self. mInputState = eEscAscii

self. mLastChar = aBuf[-1]

FEER I C R VR AT A, L b o s U K

AR RKAEAE feed () 7556 — RO i s T2 (5 7
ORI, 1E self._mLastChar $ETRAE K aBuf KB T
IAF LG W, X NS A e ? DA RIS 4
AR TCR SR, AR . e
I, A LA R AEAS HL S shell i 44

>>> aBuf = b'\XEF\xBB\XBF' ©)

>>> len(aBuf)

3


http://www.woodpecker.org.cn/obp/diveintopython3/case-study-porting-chardet-to-python-3.html#cantconvertbytesobject

S W

>>> mLastChar = aBuf[-1]

>>> mLastChar @
191
>>> type(mLastChar) ®

<class 'int'>

>>> mLastChar + aBuf @

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: unsupported operand type(s) for +: "int' and

'bytes'

>>> mLastChar = aBuf[-1:] ®

>>> mLastChar

b'\xbf'

>>> mLastChar + aBuf ®

b'\xbf\xef\xbb\xbf"

ESC—AMJE N 3 A A .

FHAN )G — N IUHEN 1910

BN

PO A R E A RV, BRATER 74
universaldetector.py A ILII AN %

W, IR R INE T o Y2 i N B e f5 — ot
EHOEE AT, AR HESRBUX AN TR, B,
MG — N Ie R IR, HRBE AR, 4
mLastChar&—MKEN 1 7154804


http://www.woodpecker.org.cn/obp/diveintopython3/native-datatypes.html#slicinglists

6.

HEARASE A 1 A 3 I EAL, Wk BN R
N 4 5T

Frll, & T fRiUFuniversaldetector.py i feed () J7iEANE #
WHZ /DI ARES IE i iatT, AT E N self. mLastCharsSZf
W o IR 4], JF BARIEE — B2
Ao

self. escDetector.search(self. mLastChar +

aBuf):

self. mInputState = eEscAscii

+ self. mLastChar = aBuf[-1:]

ORD( ) EXPECTED STRING OF LENGTH 1, BUT INT
FOUND

AT ? ST

C:\home\chardet> python test.py tests\*\*
tests\ascii\howto.diveintomark.org.xml
ascii with confidence 1.0
tests\Big5\0804.blogspot.com.xml
Traceback (most recent call last):

File "test.py", line 10, in <module>

u.feed(line)

File "C:\home\chardet\chardet\universaldetector.py",

line 116, in feed

if prober.feed(aBuf) == constants.eFoundIt:


http://www.woodpecker.org.cn/obp/diveintopython3/case-study-porting-chardet-to-python-3.html#cantconvertbytesobject
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File "C:\home\chardet\chardet\charsetgroupprober.py",
line 60, in feed
st = prober.feed(aBuf)
File "C:\home\chardet\chardet\utf8prober.py", line 53,
in feed
codingState = self. mCodingSM.next_state(c)
File "C:\home\chardet\chardet\codingstatemachine.py",
line 43, in next_state
byteCls = self. mModel['classTable'][ord(c)]
TypeError: ord() expected string of length 1, but int

found

OK, BIA ¢ & int M, HJE ord () FFE—PNKJEN 1
e BUERXAET o o MR LaE IR ?
# codingstatemachine.py
def next_state(self, c):
# for each byte we get its class
# if it is first byte, we also get byte length

byteCls = self. mModel['classTable'][ord(c)]

AKXl AL ¢ HEBALIEHZ T next_state () RE. FRATH
bt EE.

# utf8prober.py
def feed(self, aBuf):

for c in aBuf:



codingState = self. mCodingSM.next_state(c)

A2 7?2 {E Python2 1, aBuf & NFARFH, PFTEL c w2 —
MR 1 7R R . OISl Fe A 138 i 3 g 545 o 4921

W — PRA 5, — ke ) BUAILALE aBuf J&— 514
A, PrEh c BT int SRAUMY, AR KD 1 B FAF
WAL, WA LERRM ord )AL T, A c D42 int
!

KB

def next_state(self, c):
# for each byte we get its class

# if it is first byte, we also get byte length

- byteCls = self. mModel['classTable'][c]

EACE FE I 2 ord ()" )5, KIN sbcharsetprober.py FHF
AHABLFR 1) ..

# sbcharsetprober.py
def feed(self, aBuf):
if not self. mModel[ 'keepEnglishLetter']:
aBuf = self.filter_without_english_letters(aBuf)
aLen = len(aBuf)
if not alLen:
return self.get state()
for c in aBuf:

order = self. mModel['charToOrderMap'][ord(c)]



..J&F latinlprober.py...

# latinlprober.py

def feed(self, aBuf):
aBuf = self.filter_with_english_letters(aBuf)
for ¢ in aBuf:

charClass = Latinl_CharToClass[ord(c)]

c ££ aBuf Wi, IXUEWRE R - DELR, MAETA .
T Z e MR 8 ord (o) WU KL co
# sbcharsetprober.py
def feed(self, aBuf):
if not self. mModel[ 'keepEnglishlLetter']:
aBuf =
self.filter_without_english_letters(aBuf)
aLen = len(aBuf)
if not alen:
return self.get _state()

for c in aBuf:

- order = self. mModel['charToOrderMap'][c]

# latinlprober.py
def feed(self, aBuf):
aBuf = self.filter_with_english letters(aBuf)

for c in aBuf:



- charClass = Latinl CharToClass[c]

UNORDERABLE TYPES: INT() >=STR()

RBHA T I

C:\home\chardet> python test.py tests\*\*
tests\ascii\howto.diveintomark.org.xml
ascii with confidence 1.0
tests\Big5\0804.blogspot.com.xml
Traceback (most recent call last):
File "test.py", line 10, in <module>
u.feed(line)
File "C:\home\chardet\chardet\universaldetector.py",
line 116, in feed
if prober.feed(aBuf) == constants.eFoundIt:

File "C:\home\chardet\chardet\charsetgroupprober.py"

-

line 60, in feed
st = prober.feed(aBuf)
File "C:\home\chardet\chardet\sjisprober.py", line 68,
in feed
self. mContextAnalyzer.feed(self. mLastChar[2 -
charLen :], charLen)
File "C:\home\chardet\chardet\jpcntx.py", line 145, in
feed

order, charLen = self.get order(aBuf[i:i+2])



File "C:\home\chardet\chardet\jpcntx.py", line 176, in
get_order
if ((astr[@] >= "\x81') and (aStr[@] <= "\x9F')) or
\

TypeError: unorderable types: int() >= str()

XA L4 ? “Unorderable types”? 744 5 745 8 2 [A) 1)
ZESr g DR AU BL T . B LA AU
class SJISContextAnalysis(JapaneseContextAnalysis):
def get order(self, aStr):

if not aStr: return -1, 1

# find out current char's byte length

if ((astr[@] >= "\x81') and (aStr[@] <= "\x9F'))
or \

((aStr[@] >= '\xE@') and (aStr[@] <= '\xFC')):

charLen 2

else:

1l
=

charLen

astr MR ? FRAAKNE

def feed(self, aBuf, alLen):

i = self._mNeedToSkipCharNum



while i < alen:

order, charLen = self.get order(aBuf[i:i+2])

&, seaBuf, FATREMA . INFATIAEIX — 5 b i 21 (1) i)
PR LU 2] T RS 1T, D aBuft— 7104 Bt
Abfeed () JHVATFASZEEAN MR EALIE 25 2 SoR e AT 20
A U RAE = R B, 6 R AT o0 1A
IR [PHEA R 754, Pl fkigi4iget_order() Jiikastr
ViR 74

A LA NS S S FEALBE astr VR ? ERZ T AN ILE S
KRR 2 A7 B 3T LA o 76 Python 2, X &I BAY,
KA astr Fl aBuf #R7E 7475, FrLh astrfo] 255, JfH
AT RV A AR B 1A T AR A . {HAELE Python 3 7,
astr Fl aBuf #ZFEA, 1M aStrlo] Wik T — ML WA
PAT B A H R L R U5, R AN BEXT BN A4 BB BT AH S
L)

TEMAEOL T, B B R4, X1k AAE AR5 5
S, astr[o]r=A— 5 MIRATTPT LU X Sl 2 &
(constant). HSHLAEKE K 1 (7 FF 5 4 S B . FRAT T i
{1 astr #pl aBuf L, K24 astr ASRAHBAE —DNF1FH

class SJISContextAnalysis(JapaneseContextAnalysis):

+ def get order(self, aBuf):
+ if not aBuf: return -1, 1

# find out current char's byte length


http://www.woodpecker.org.cn/obp/diveintopython3/case-study-porting-chardet-to-python-3.html#unsupportedoperandtypeforplus

+ if ((aBuf[@] >= 6x81) and (aBuf[@] <= Ox9F))

or \
- ((aBuf[@] >= OxEQ) and (aBuf[@] <= OxFC)):
charLen = 2
else:
charLen =1
# return its order if it is hiragana
- if len(aBuf) > 1:
- if (aBuf[@] == 0x202) and \
+ (aBuf[1] >= Ox9F) and \
+ (aBuf[1] <= OxF1):
- return aBuf[1l] - Ox9F, charLen

return -1, charlen

class EUCJIPContextAnalysis(JapaneseContextAnalysis):

- def get_order(self, aBuf):



if not aBuf: return -1, 1

# find out current char's byte length

if (aBuf[@] == OXS8E) or \

((aBuf[@] >= ©xAl) and (aBuf[@] <= OxFE)):

charlLen 2

elif aBuf[@] == Ox8F:

1l
w

charlLen

else:

1l
=

charLen

# return its order if it is hiragana

if len(aBuf) > 1:
if (aBuf[@] == ©OxA4) and \
(aBuf[1] >= OxAl) and \
(aBuf[1] <= OxF3):

return aBuf[1l] - OxAl, charLen



return -1, charlen

AR FE R & K ord () BREL, FRATIAE chardistribution.py F 8
ROLT FIRER ) R DI, AERL NI sek,
EUCTWDistributionAnalysis, EUCKRDistributionAnalysis,
GB2312DistributionAnalysis, Big5DistributionAnalysis,
SJISDistributionAnalysis Al EUCIPDistributionAnalysis) o
X EAHFAER R, R IME S AT jpentx. py TSR
EUCJIPContextAnalysis Al SJISContextAnalysis FABEAHALL .

GLOBAL NAME 'REDUCE' IS NOT DEFINED

FRHR AT

C:\home\chardet> python test.py tests\*\*
tests\ascii\howto.diveintomark.org.xml
ascii with confidence 1.0
tests\Big5\0804.blogspot.com.xml
Traceback (most recent call last):
File "test.py", line 12, in <module>
u.close()
File "C:\home\chardet\chardet\universaldetector.py",
line 141, in close
proberConfidence = prober.get confidence()
File "C:\home\chardet\chardet\latinlprober.py", line
126, in get_confidence
total = reduce(operator.add, self. mFreqCounter)

NameError: global name 'reduce' is not defined



M 5 77 FM: What's New In Python 3.0, B&#%ireduce() V&M
R4 T AP, W3] T functoolstithr, 5| HFMH ¥
W IR FEE, 75 Hfunctools.reduce(), 99% HItE
T, B forfEIMEAS A T . R ] LM Guido van
Rossum [t — i H & G 2 OC T X IR E I BHE 2 41715 : The fate

of reduce() in Python 3000-

def get _confidence(self):
if self.get_state() == constants.eNotMe:

return 0.01

total = reduce(operator.add, self. mFreqCounter)

reduce () BT PN S8 — — AR, — IR (™t
Yl AR BT 1) — SR K e Ao B s AR AE A 36
MR Ie s Bo #AJTE UL, X0t R R AF i 255
(add up)FIZR BT Ju & TR B L 45 R A TA

X Pl R B ARASE H b %, LA Python SRS IN T — 225
1) sum() BRI o

def get_confidence(self):
if self.get state() == constants.eNotMe:

return 0.01

- total = sum(self._mFreqCounter)

H T BATANFAEH] operator Ak,  Fr L) DAAESCH R BT 2B

4% import 1.

from .charsetprober import CharSetProber


http://docs.python.org/3.0/whatsnew/3.0.html#builtins
http://www.artima.com/weblogs/viewpost.jsp?thread=98196
http://www.artima.com/weblogs/viewpost.jsp?thread=98196

from . import constants

AT CLIFRE IR T2 CRREEH: I RE .0

C:\home\chardet> python test.py tests\*\*
tests\ascii\howto.diveintomark.org.xml
ascii with confidence 1.0
tests\Big5\0804.blogspot.com.xml

Big5 with confidence 0.99
tests\Big5\blog.worren.net.xml

Big5 with confidence 0.99
tests\Big5\carbonxiv.blogspot.com.xml
Big5 with confidence 0.99
tests\Big5\catshadow.blogspot.com.xml
Big5 with confidence 0.99
tests\Big5\coolloud.org.tw.xml

Big5 with confidence 0.99
tests\Big5\digitalwall.com.xml

Big5 with confidence 0.99
tests\Big5\ebao.us.xml

Big5 with confidence 0.99
tests\Big5\fudesign.blogspot.com.xml
Big5 with confidence 0.99
tests\Big5\kafkatseng.blogspot.com.xml

Big5 with confidence 0.99



tests\Big5\ke207.blogspot.com.xml
Big5 with confidence 0.99
tests\Big5\leavesth.blogspot.com.xml
Big5 with confidence 0.99
tests\Big5\letterlego.blogspot.com.xml
Big5 with confidence 0.99
tests\Big5\linyijen.blogspot.com.xml
Big5 with confidence 0.99
tests\Big5\marilynwu.blogspot.com.xml
Big5 with confidence 0.99
tests\Big5\myblog.pchome.com.tw.xml
Big5 with confidence 0.99
tests\Big5\oui-design.com.xml

Big5 with confidence 0.99
tests\Big5\sanwenji.blogspot.com.xml
Big5 with confidence 0.99
tests\Big5\sinica.edu.tw.xml

Big5 with confidence 0.99
tests\Big5\sylvial976.blogspot.com.xml
Big5 with confidence 0.99
tests\Big5\tlkkuo.blogspot.com.xml
Big5 with confidence 0.99
tests\Big5\tw.blog.xubg.com.xml

Big5 with confidence 0.99



tests\Big5\unoriginalblog.com.xml
Big5 with confidence 0.99
tests\Big5\upsaid.com.xml

Big5 with confidence 0.99
tests\Big5\willythecop.blogspot.com.xml
Big5 with confidence 0.99
tests\Big5\ytc.blogspot.com.xml
Big5 with confidence 0.99
tests\EUC-JP\aivy.co.jp.xml
EUC-JP with confidence 0.99
tests\EUC-JP\akaname.main.jp.xml
EUC-JP with confidence 0.99
tests\EUC-JP\arclamp.jp.xml

EUC-JP with confidence ©.99

316 tests
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# chardet's setup.py



from distutils.core import setup
setup(
name = "chardet",
packages = ["chardet"],
version = "1.0.2",
description = "Universal encoding detector",
author = "Mark Pilgrim",
author_email = "mark@diveintomark.org",
url = "http://chardet.feedparser.org/",
download url =
"http://chardet.feedparser.org/download/python3-chardet-
1.0.1.tgz",
keywords = ["encoding", "il8n", "xml"],
classifiers = |
"Programming Language :: Python",
"Programming Language :: Python :: 3",
"Development Status :: 4 - Beta",
"Environment :: Other Environment",
"Intended Audience :: Developers",
"License :: OSI Approved :: GNU Library or
Lesser General Public License (LGPL)",
"Operating System :: 0OS Independent”,
"Topic :: Software Development :: Libraries
Python Modules",

"Topic :: Text Processing :: Linguistic",



1B

long description = """\

Universal character encoding detector

Detects
- ASCII, UTF-8, UTF-16 (2 variants), UTF-32 (4 variants)
- Big5, GB2312, EUC-TW, HZ-GB-2312, IS0-2022-CN
(Traditional and Simplified Chinese)
- EUC-JP, SHIFT_JIS, IS0-2022-JP (Japanese)
- EUC-KR, IS0-2022-KR (Korean)
- KOI8-R, MacCyrillic, IBM855, IBM866, ISO-8859-5,

windows-1251 (Cyrillic)

IS0-8859-2, windows-1250 (Hungarian)

- IS0-8859-5, windows-1251 (Bulgarian)

- windows-1252 (English)

- IS0-8859-7, windows-1253 (Greek)

- IS0-8859-8, windows-1255 (Visual and Logical Hebrew)

- TIS-620 (Thai)

This version requires Python 3 or later; a Python 2

version is available separately.
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httplib2/ @

+--README. txt ®
I
+--setup.py ®
I
+--httplib2/ @

+--__init__.py

+--iri2uri.py
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chardet/

+--COPYING. txt

+--setup.py

+--README. txt

+--docs/

| +--index.html

| +--usage.html

| +--images/ ...

+--chardet/



+--__init__ .py

+--big5freq.py
I

+--...
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from distutils.core import setup
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WAELEATIEH chardet B ZRERIA . &AL P IXSB K 1)
M, e — N REAFRE]: packages -
from distutils.core import setup
setup(
name = 'chardet’,
packages = ['chardet'],
version = '1.0.2",
description = 'Universal encoding detector',

author="Mark Pilgrim',
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A% Programming Language :: Python :: 374735, )
Programming Language :: Python

License :: OSI Approved :: BSD License

Operating System :: 0S Independent

Development Status :: 5 - Production/Stable

Environment :: Web Environment
Framework :: Django
Intended Audience :: Developers

Topic :: Internet :: WWW/HTTP

Topic :: Internet :: WWW/HTTP :: Dynamic Content


http://pypi.python.org/pypi/Django/

Topic :: Internet :: WWW/HTTP :: WSGI
Topic :: Software Development :: Libraries :: Python

Modules
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Programming Language :: Python

Programming Language :: Python :: 3

License :: OSI Approved :: GNU Library or Lesser General
Public License (LGPL)

Operating System :: 0S Independent

Development Status :: 4 - Beta

Environment :: Other Environment

Intended Audience :: Developers

Topic :: Text Processing :: Linguistic

Topic :: Software Development :: Libraries :: Python

Modules

DL R AR EARFE T LA BN httplib2 BLE—HTTP (1535,
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Programming Language :: Python

Programming Language :: Python :: 3

License :: OSI Approved :: MIT License
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GiBURC R =y el iyl 1B S
WRIAHUL T, Distutils ¥ 506 A B0 A

README . txt

setup.py

H#17E packages ZH T ) 2R SCA TR B L py SCAF
7t py_modules ZH T A1 I E AN L py SCAF

R H ihttplib2 I FIPTAT e ABXS T chardet T H, 3k

1345 B4 2 COPYING. txt VI n] XA A& A K5 5 HTML 3CA

HI3EAS docs/ H . 254k Distutils ZEA4EE chardet AT LI L5

XL SR A 5%, IR T 2> manifest file

T LA AR N 44 ) MANTFEST . in [ SCAR A o B e T30 A I

HIM H% T, [F] README. txt Fl setup.py . 5 HCAFIH A
A2 Python A, B SCARTCM, Horp 43 & — Z %1 Distutils 5& X

4. T a2 SO VFR LS B HE R 2 1 SO AT H %
PLF 42 chardet J0l H 4 30 S04

include COPYING.txt O)

recursive-include docs *.html *.css *.png *.gif @



1.

HATRAT AU ST H R H S COPYING. txt 3
(G

B ATHYEE 2%, recursive-include iy 2 5 E—AN H x4 M
=AML B FHABRTRE SO, w7 LA il
FFo XATIEUEYE 270 H M H 3% N docs/ Hax T 15? {
ZH N G &4 .html. .css. .png Il .gif 3XfF. &
Ay SR AAT TR B AR TR I A,

P 1R H a2 A OR B VR AR I H H s BT &L 1) H s 4544
recursive-include fir 2 At —41 .html A . png CAFHCEAE
PRI RATE IR BN o EXRFFIA 1 docs/ Hx4it, {H
HAEIZH KA ILECS w AT 3. CZarFRIFR A TR
2|, chardet FISCRYSEFR I XMLE S 5, FFH— 5001
AL R HTML o FRARELE A7 XML ey, H Ay
HTML SCAFFTES . )

U597 o o5 iy | SRS 2R 0 RO 2

AR E SCAT RO B i 2

T AR T 220 & — L8 Distutils AN 2x BREL S 1 SO
ARV RSO | ARARA S B AN RO, BN A
8L Distutils ANax B AL SO H =%

& 2R AR

AL HHETHEME. Distutils 17— MNWERKIEMS,
BT AT T W) e A AR LA VR B B fAS . B an,
RS IEE T version 224, Distutils 2R
c:\Users\pilgrim\chardet> c:\python31\python.exe

setup.py check



running check

warning: check: missing required meta-data: version

MRS T version S8 (RIFTA HAb T FH o) i,
check AT 2 ¥4 F -

c:\Users\pilgrim\chardet> c:\python31l\python.exe
setup.py check

running check

Distutils SCRAANEEZ MBI A ST . 20, RPN —A
IR, TR, fRIDistutils 24 A, “read
me " SCAFAIRAEEAL 5 TLAl SO o O TN — MRS 0 A
i sdist fr 245 VR I Distutils 22 JHIA
c:\Users\pilgrim\chardet> c:\python31\python.exe
setup.py sdist

running sdist

running check

reading manifest template 'MANIFEST.in'

writing manifest file 'MANIFEST'

creating chardet-1.0.2

creating chardet-1.0.2\chardet

creating chardet-1.0.2\docs

creating chardet-1.0.2\docs\images

copying files to chardet-1.0.2...



copying COPYING -> chardet-1.0.2

copying README.txt -> chardet-1.0.2

copying setup.py -> chardet-1.0.2

copying chardet\__init__.py -> chardet-1.0.2\chardet

copying chardet\big5freq.py -> chardet-1.0.2\chardet

copying chardet\universaldetector.py -> chardet-
1.0.2\chardet

copying chardet\utf8prober.py -> chardet-1.0.2\chardet
copying docs\faq.html -> chardet-1.0.2\docs

copying docs\history.html -> chardet-1.0.2\docs
copying docs\how-it-works.html -> chardet-1.0.2\docs
copying docs\index.html -> chardet-1.0.2\docs
copying docs\license.html -> chardet-1.0.2\docs
copying docs\supported-encodings.html -> chardet-
1.0.2\docs

copying docs\usage.html -> chardet-1.0.2\docs
copying docs\images\caution.png -> chardet-
1.0.2\docs\images

copying docs\images\important.png -> chardet-
1.0.2\docs\images

copying docs\images\note.png -> chardet-
1.0.2\docs\images

copying docs\images\permalink.gif -> chardet-

1.0.2\docs\images



copying docs\images\tip.png -> chardet-1.0.2\docs\images

copying docs\images\warning.png -> chardet-

1.0.2\docs\images

creating dist

creating 'dist\chardet-1.0.2.zip"' and adding 'chardet-

1.0.2" to it

adding 'chardet-1.
adding 'chardet-1.
adding 'chardet-1.
adding 'chardet-1.
adding 'chardet-1.
adding 'chardet-1.
adding 'chardet-1.
adding 'chardet-1.
adding 'chardet-1.
adding 'chardet-1.
adding 'chardet-1.
adding 'chardet-1.
adding 'chardet-1.
adding 'chardet-1.
adding 'chardet-1.
adding 'chardet-1.
adding 'chardet-1.

adding

'chardet-1.

.2\chardet\__init_ .py

.2\COPYING'
.2\PKG-INFO'
.2\README . txt'
.2\setup.py'
.2\chardet\big5freq.py"'

.2\chardet\big5prober.py'

.2\chardet\universaldetector.py'

.2\chardet\utf8prober.py"

.2\docs\faq.html'
.2\docs\history.html'
.2\docs\how-it-works.html'
.2\docs\index.html"'
.2\docs\license.html'
.2\docs\supported-encodings.html'
.2\docs\usage.html"
.2\docs\images\caution.png'

.2\docs\images\important.png'



adding 'chardet-1.0.2\docs\images\note.png'
adding 'chardet-1.0.2\docs\images\permalink.gif"'
adding 'chardet-1.0.2\docs\images\tip.png'
adding 'chardet-1.0.2\docs\images\warning.png'

removing 'chardet-1.0.2"' (and everything under it)

A7 UAF G 2T

Distutils &I T ¥4 B (MANIFEST. in)

Distutils i bR TG ESCAE, FRn 17 3RATTPr e £ 3
—— COPYING. txt FI7E docs/ Hk I HTML 5 EIHG .

WRARFEAR I H H3%, 14&%E 2 Distutils A 77—~
dist/ Haxo PRATLA RAE dist/ HEHIT L zip XA

c:\Users\pilgrim\chardet> dir dist
Volume in drive C has no label.

Volume Serial Number is DED5-B4F8
Directory of c:\Users\pilgrim\chardet\dist

07/30/2009 06:29 PM <DIR>

07/30/2009 06:29 PM <DIR>

07/30/2009 06:29 PM 206,440 chardet-1.0.2.zip
1 File(s) 206,440 bytes

2 Dir(s) 61,424,635,904 bytes free

*
*%*

Bl B AL 22 B TR




LEFRFB K, BE— Python JE#EN 1Z A Windows H FH &AL ] JE %
TR . XIRE S (BRI KA IE4T Windows ), 1M H.
Windows ] /1 206 b K 7 I8

B ALH: bdist_wininst fiy& BRI Distutils L3 AS, & rILA
ARG AN EEAL ) Windows 22 FE 5
c:\Users\pilgrim\chardet> c:\python31\python.exe
setup.py bdist wininst

running bdist _wininst

running build

running build_py

creating build

creating build\1lib

creating build\lib\chardet

copying chardet\big5freq.py -> build\lib\chardet

copying chardet\big5prober.py -> build\lib\chardet

copying chardet\universaldetector.py ->
build\lib\chardet

copying chardet\utf8prober.py -> build\lib\chardet
copying chardet\__init__ .py -> build\lib\chardet
installing to build\bdist.win32\wininst

running install_lib

creating build\bdist.win32

creating build\bdist.win32\wininst

creating build\bdist.win32\wininst\PURELIB



creating build\bdist.win32\wininst\PURELIB\chardet
copying build\lib\chardet\big5freq.py ->
build\bdist.win32\wininst\PURELIB\chardet

copying build\lib\chardet\big5prober.py ->

build\bdist.win32\wininst\PURELIB\chardet

copying build\lib\chardet\universaldetector.py ->
build\bdist.win32\wininst\PURELIB\chardet

copying build\lib\chardet\utf8prober.py ->
build\bdist.win32\wininst\PURELIB\chardet

copying build\lib\chardet\__init__.py ->
build\bdist.win32\wininst\PURELIB\chardet

running install egg info

Writing build\bdist.win32\wininst\PURELIB\chardet-1.0.2-
py3.1.egg-info

creating
"c:\users\pilgrim\appdata\local\temp\tmp2f4h7e.zip"' and
adding '.' to it

adding 'PURELIB\chardet-1.0.2-py3.1.egg-info'

adding 'PURELIB\chardet\big5freq.py'

adding 'PURELIB\chardet\big5prober.py'

adding 'PURELIB\chardet\universaldetector.py"
adding 'PURELIB\chardet\utf8prober.py"

adding 'PURELIB\chardet\__init__.py'



removing 'build\bdist.win32\wininst' (and everything
under it)

c:\Users\pilgrim\chardet> dir dist
c:\Users\pilgrim\chardet>dir dist

Volume in drive C has no label.

Volume Serial Number is AADE-E29F

Directory of c:\Users\pilgrim\chardet\dist

07/30/2009 10:14 PM <DIR>

07/30/2009 10:14 PM <DIR>

07/30/2009 10:14 PM 371,236 chardet-

1.0.2.win32.exe

07/30/2009 06:29 PM 206,440 chardet-1.0.2.zip
2 File(s) 577,676 bytes

2 Dir(s) 61,424,079,656 bytes free

A EBRERE R F LY

Distutils 0] AFSBIAR g Linux JH 7 #) dt ] 222640 o RN, X]
REANMEIFVRIR I (] G FAR A BEAE Linux H 0 R AR R A,

PR e U W AR A 5 A8 Ak X sl b AT A2 i b, AT TR 1T o 3
i Linux RAT RT3 A

Bilhn, i chardet 4L {5 7E Debian GNU/Linux 3K {44 e
CRT AL Ubuntu AR o FRAS G ASATAT F1
PR 2 g oR T —K. Debian #: X AHAEATH T
S FT AL Python RIS, If H.Debian 1] python-chardet £
BB HIETE X LA 2. T IXANEAFAELE Debian ARG



H, AT Debian ™ BITE RIS B B VNN R SEREE,
AT B B2 0 1) 22 A B AT (B0 FTRRCAS

Distutils # & I A AT Linux WHTSBERAEATOEE . AR [H]
AR AT . %

* %

B AEER IN 2] PYTHON 22350313

AR BAE R Python &R 517 = AP I,

AR E S
VE IR AL
AR setup.py sdist Fll setup.py bdist * 61 @ )4l

EAM A S, Vi) PyPUH SV EM T . A AARAREL R 44 R
B, PR AN IR bk, SRS ST Register £

M. CURARE D PGP 5% GPG 2541, frtinf A3Rft, R
KA BEANIEIX B A, ARG, D KR il
LBz N, RN Z SR —E 2k B PyPI IR & I UEEE
BRI AE o sk B DA 5E B I R

UAE, IR 2AE PyPUEMHR VAT IE AR e . ARal LA —205¢
J8eo

c:\Users\pilgrim\chardet> c:\python31l\python.exe

setup.py register sdist bdist wininst upload @

running register
We need to know who you are, so please choose either:
1. use your existing login,

2. register as a new user,



3. have the server generate a new password for you (and
email it to you), or
4. quit

Your selection [default 1]: 1

@

Username: MarkPilgrim

®

Password:

Registering chardet to http://pypi.python.org/pypi

@

Server response (200): OK

running sdist

®

. output trimmed for brevity ...

running bdist _wininst

®

. output trimmed for brevity ...

running upload

@

Submitting dist\chardet-1.0.2.zip to

http://pypi.python.org/pypi



N v B

Server response (200): OK

Submitting dist\chardet-1.0.2.win32.exe to
http://pypi.python.org/pypi

Server response (200): OK

I can store your PyPI login so future submissions will
be faster.

(the login will be stored in c:\home\.pypirc)

Save your login (y/N)?n

AR — RRATR I H I, Distutils 23K UK B A I 2]
Python B2 5| 45 BB URL. 7EX 2 )G, ‘& R HIRTE
setup. py ZEIT AT AT S R S I H et . 2 )5, e
He gt — PSR AT (sdist) M—> Windows 2% f5 7
(bdist_wininst) JFEAAT] A% 2] PyPI (upload).

PN 1 B ENTER IEFE AT H CAT K 7 & 5% [use your existing
login.1 .

B NARLE PyPI L) I DU e e B FH Y 42 M5 6% .- Distuils
A BARKEN, B RSN E R .
TNARHY B, SR )5 % 7R

Distutils & Python L& 5 [ MR I AL......

...... P RS 7 K

...... FEAEA] AL % Python 4R 4] .

W SRARKE B 5 R AT A RS, ARTE ZLRARIT] PyPIL A%
P RAFAE— AH SO . X SE R AR Hog se ] ik
1 o

ASEAR, WAE, {E Python R 5| AIRA R UL 1! Huhib 2
http://pypi.python.org/pypi/NAME, . NAME & R{E
setup.py LM name Z A0 AL 1B I A 4T H



U R ARAER AT — A HCA, - g EOFT RO 5 58T setup. py X
, SRJE - Uas AT M R ) b A 2

c:\Users\pilgrim\chardet> c:\python31\python.exe

setup.py register sdist bdist _wininst upload

*
* %

PYTHON 8 TR K —En] GEHTHRER

Distutils Jf-F A& — MU T AT & 45 T4 1) Python #1414, {HAE

HAAE (2009 48 H) , ‘E&ME—n] L T/ELE Python3 1Y
FIEAELE . X T Python 2, A VF 2 HABINESE, H I EAEL

B, AMEANR, BFAREATHE. AR, efThm—i

73 A FE 2 Python 3.

LU HE SR A 20
Setuptools

Pip
Distribute

LA AE S A I P

virtualenv
zc.buildout

Paver
Fabric
py2exe *

* %
RN R 132
< Distutils:

JH 1T Distutils & A Python fHLk


http://bitbucket.org/tarek/distribute/
http://pypi.python.org/pypi/virtualenv
http://www.blueskyonmars.com/projects/paver/
http://fabfile.org/
http://www.py2exe.org/
http://wiki.python.org/moin/Distutils/Cookbook

W20 AT DI JIH T setup() BRI A n] i S 4L
Distutils £ i

PEP 370: B H /7' site-packages H =k

PEP 370 A1 “environment stew”

HredT e

Python T A& R 4¢
KTHATH

XA 1)L 2] £
T M AT Pip

Python 1 f: JLE AL
WA N Python #14,!

£l =

© 2001-9 Mark Pilgrim


http://www.python.org/dev/peps/pep-0370/
http://jessenoller.com/2009/07/19/pep-370-per-user-site-packages-and-environment-stew/
http://groups.google.com/group/django-developers/msg/5407cdb400157259
http://blog.ianbicking.org/2008/12/14/a-few-corrections-to-on-packaging/
http://www.b-list.org/weblog/2008/dec/15/pip/
http://cournape.wordpress.com/2009/04/01/python-packaging-a-few-observations-cabal-for-a-solution/
http://jacobian.org/writing/nobody-expects-python-packaging/
http://www.woodpecker.org.cn/obp/diveintopython3/case-study-porting-chardet-to-python-3.html
http://www.woodpecker.org.cn/obp/diveintopython3/about.html

Search

YR E : Home » Dive Into Python 3>

MEFFLEL 00000

¥ 2103 B E R
PYTHON 3

d

®6| ife is pleasant. Death is peaceful. It’s the transition that’s

troublesome. **

— Isaac Asimov (attributed)

Bk

JUF T IPython 2 F2 7 #0375 2 — L& U4 g 1E H HIS AT 78
Python 3 I3AEE . N T AL X AN 0dFE, Python3 HAF T
— AN 2to3 (15T A (Utility Script), X MIASS R I
Python 2 F2 /7 SCHHE AT, ARG H 3R L4 2] Python 3
HIJE . ZEHINFST K chardet# 4 £l|Python 3(porting chardet to
Python 3)ffiid T WHTIZATIX/NEIA, ARG RER T —HSEARH
FMER TGOl X0 M sk fiid T8 28 A e R I N4 .

PRINTIEH)

7EPython 2 L, printiz —/MiEif). TweRffmift4, HE
ENTBAEprint KB T JG i v L. 7EPython 3 B, print()/&


http://www.woodpecker.org.cn/obp/diveintopython3/your-first-python-program.html#divingin
http://www.woodpecker.org.cn/obp/diveintopython3/your-first-python-program.html#divingin

—ARRE VBRI IR A, print () TR UK A Y 1
IRV S e

Notes Python 2 Python 3

@ print print()

@ print 1 print(1)

® print 1, 2 print(1, 2)
rint 1, 2, rint(1, 2,

@ ° 2nd='(')
print >>sys.stderr, print(1, 2, 3,

® 1, 2, 3 file=sys.stderr)

KT —N AT, FEHHAN AN print ().
2. SRR, FTFER X EAMEEHR print ()4
ZHERATLL T o
o AFHAT AR BRI P AME, NSO print()
BT
. XA R T, 7E Python 2 B, WTBRMRAEH] —NiE S
OEA print iIBTJINL R, CRSHTH A REH R, A
Je AE Sy H — N R BE 1) 25 K% (trailing space), T AN HH ] 2=
(carriage return). fE Python3 H., IS end=" '1EH—A>ICHE
FZHALY print () AT LUSEILIFIAE I ROR . 240 end FIERIAMEL N
"\n', FrLLEEFEH R E end SEAME, W] LB AER Bt
M| 245
. fE Python2 B, fxrn] Ll AE H >>pipe_name H7%, 0%t
HE [ Bl —MEIE, U sys.stderr. fE Python3 HL, fRWTEA
R A TEAE N B S File AL LS print () K58 KA
FERIZhRE . S8 file FIERIAME N std.stdout, FTPLEHIEEE
PER A8 print () B — N 4 —NE1E .

UNICODEF{F &

Python 2 15 WSl F 45 2274 . Unicode 7-4F H FlIEUnicode 7 4F
B . Python3 HAA MM Unicode 747 Hi (Unicode strings).

Notes Python 2 Python 3
@ u'PapayaWhip" "PapayalWhip’
®@ ur'PapayaWhip\foo' r'PapayalWhip\foo'



1.

2.

Python 2 B[] Unicode “F£7 Hi7E Python 3 BRIl 7~ 45 £
K AE Python 3 L4 £ 542 Unicode JEZIT .

Unicode JE UG AT (raw string) (X P45 5, Python A
23 3N SCRURHE "\ ") AR 4 0 3530 I 45 B, BRIAAE Python
3 M, AT IR AT A& LD Unicode Zifig i1 .

42> J5) R EunzcopE ()

Python 2 47 PR >4 Jaj R 230 RT DAFERT S i il 4 8 jld - 455 e -
unicode ()X Z i K Unicode 745 i, 1A str ()X 5 4 ik
JdEUnicode 7 fF . Python 3 HA—Fh A fF 25, Unicode
FAP L, Frlhste() AN AT SE I B ZIRE. (unicode () BRI
{EPython3 EAFAFIET - )

Notes Python 2 Python 3

unicode(anything) str(anything)
LoNG K FE Y

Python 2 3 4 dEVF S BHE & I int Ml long 2R Y . int R W) i K
AR I sys .maxint, M HIXANE KA S AHKK . AT L
W ECF R B IN B ukoe KA, WAR, Elhintk
RN BTG K. fFPython 3 HL, LAy Rl s
int, REZHIGH T, EIMREPython 2 HEKHEEA, HTEgn
AFAE PP RS R, By DAL Ve A 00 A0 FHARE IR (72 25 X )
AT,

BE— DB PEP 237: 40— AR AR,

Notes Python 2 Python 3
X = 1000000000000L X =

@ 1000000000000
X = OXFFFFFFFFFFFFL X =

@ OXFFFFFFFFFFFF

® long(x) int(x)

@ type(x) is long type(x) is int
isinstance(x, long) isinstance(x,

® int)



L

N

4.

v

{E Python 2 HLI 1B HH IR AE Python 3 HLR 5 4 4 kil
17 0 3

7£ Python 2 HL /S BEHIHKHETUAE Python 3 B #1045
TR R T

7t Python3 H, BT KBNS T, HRERT
long (VBREE A 7o A T omifili i — AR m 24, ny DU
F int () BRI %L

R — MR RN, AR, 55—
int B long) MAE LB .

PRI LT H isinstance () BRECRET B2 Hm A8 Fromif—
W, fHH int, A long, KK A HLEESRAY,

<> WWEIEHAT

Python 2 SCH<>E A 1=I1)[A] . Python 3 HSCFF!=, AFSL

Fr<> T

Notes Python 2 3
if x <> y: if

) y:

if x <>y <> z: if

@

fi] EA b LR
FXR SR 24 ) =AMEZ T Y EEH

F-HIT7iEHAs KeY ()

#EPython 2 B, F LK% [ has_key () J732: AR 7 i 45 4
PR E B (key)s Python 3 ANFFSCRFXAN VLT o AR T 2248
inla 54T .

Notes Python 2 Python 3
a_dictionary.has_key('PapayaWhip') 'PapayaWhip’

) in



a_dictionary

a_dictionary.has_key(x) or X in
a_dictionary.has_key(y) a_dictionary
or y in
@ a_dictionary
a_dictionary.has_key(x or y) (x or y) in
® a_dictionary
a_dictionary.has_key(x + y) (x +y) in
@ a_dictionary
X + a_dictionary.has_key(y) X + (y in
® a_dictionary)

f 7 P

1.
2. IBHAF or ALY R T2 HAT in, P LUX BLANT ZAS 45

4.

T o
Y700, T FRRERER P — or RSB K Trin, X HLAE 2
IS . (R X B MRS TR IR T5E A F . Python4
SEfRBEx or y, 13 ENAE (i Fxc /AT R LR S D B
yo SRJEPythonth AHX NG5 BUE AN JEa_dictionary ] — M. )

BEAF in RSE KT 5T+, FTLAARHD BRI R 3
FR FURATTESE S, (HAE 2to3 RN T

BB TGS, N in IR ZEZR T

AT SN By p7 S

fE Python 2 B, VFZ 5 MR VARIRIAME 24158 . i ]
JTEA Reys, items Fl values. 7E Python3 8, B LA BTy
VEIAR [PE 25k 31 AP B (dynamic view) o £F 48 [N S0
B, XPM MR FEA S A o i S IX L T v R R R A ST R
RIB4T b — AR A, JF HIRAS s eyl A~ e s, R4 L
O VE R IR A S A R B M E A AT AN . FE S A
— SR, Python 3 XSS+ R H K. WERIRIHAF—
R MO FHE T A1, B4 Python 3 [IX L8 MU AR K 2 AR
HIAS 4T (choke), DAL (view) AN SZH72 51 (indexing) »

Notes Python 2 Python 3

@ a_dictionary.keys() list(a_dictionary.keys())

@ a_dictionary.items() list(a_dictionary.items())

® a_dictionary.iterkeys() @ iter(a_dictionary.keys())
[i for i in [i for i in

@ a_dictionary.iterkeys()] a_dictionary.keys()]



.

N

4.

v

®

min(a_dictio

nary.keys()) nochange

fEH] 1ist () AR keys () IR [FME R B — DM iFSHIR, H
TR AT R, 2to3 Al et . IXFFIAL AT 3T,
RS TR BRI, S IRCRAG L, IRV iz R m
AR, BHEZE ETEIER, WP AE SRR L

(=

XTI R EI G T items () JiE M) BISIR K. 2to3
XF values () 7 VIR [AME A tB 2 —FERY

Python 3 BEANFFSZHF iterkeys() T WIRNWE, I iter()
¥ keys () IR MR R R — N IA S

2to3 HeWE YUY iterkeys () JFVALESIRMENT AALH], 2RJm
¥ e 4k Python 3 HLI keys () J7 VAT ZAE FHAAMET iter()
ORI PME) e IXFERPATHY, G AL L Rl IEARHY .

2to3 tHEEUN HH keys () J7VERIR [FME L RIAE 25 S Ab—A> 2%
i IR R A R R A, P AR A 58T keys () BIIR [RIE
2K MR, min() AR R LE . XA
REX min(), max(), sum(), list(), tuple(), set(),
sorted(), any()H! all()[FIFEAT %KL,

HE

NI

AT 2RI ER

M Python 2 2| Python 3, Frifl /4 B —Lepi bl L 28 4 iy 44
T o T SEFHE IR A A e E AL 2L, DUEAS
XM OCIER B AT 3 AR

HTTP

7F Python 3 B, JU/MFIZEH HTTP FEEgl 20 & Bl — AN Bk
@n ED httpo

Notes

@
&)
®

Python 2 Python 3
import httplib import
http.client
import Cookie import
http.cookies
import cookielib import

http.cookiejar



.

N

@

import BaseHTTPServer import

import

SimpleHTTPServer

import CGIHttpServer

http.server

http.client BAHUSIIL T —MRJZ A, ATLAHIKIESK HTTP

YR, fENT HTTP WA o

http.cookies FEERHEME—AMGEFE [ (Pythonic)#2 M R SR L

HTTP SL#B(HTTP header)Set-Cookie %% 1) cookies

BT I N 28 20 cookies UL U T AT AR RG %
I, http.cookiejar Fidhn] DLHAFEIXLE
http.server BEELSCIL T — /NN HTTP 55 4%

URLLIB

Python 2 A5 —SE k53 4T, Smfd AR URL A HR, (H 2iX 48

TR

M @A T — A, Bl urllib.

Notes

® @ e 6

Python 2
import urllib

import urllib2

import urlparse
import robotparser
from urllib import
FancyURLopener
from urllib import

urlencode

—FAH HES . 1F Python3 H, IXUUpibhil i

Python 3

import
urllib.request,
urllib.parse,
urllib.error
import
urllib.request,
urllib.error
import
urllib.parse
import
urllib.robotparser
from

urllib.request
import
FancyURLopener

from urllib.parse



import urlencode
from urllib2 import from
Request urllib.request
from urllib2 import import Request
HTTPError from urllib.error

import HTTPError

®

PLHF, Python 2 HLI1 urllib BitRA # MR R, BFEH
KRR 1) urlopen(), A7 K4 URL 431 Bl HAH RS
] splittype(), splithost()Fl splituser()B&%l. £EHTI1
urllib B0 M, XUEpRE A LG A ZENE, 2to3 BB
L8 R 25 R U DA NBT IR i 44 7 5
. {E Python3 B, LARU urllib2 BEEGE AN T urllib 0. [A

I, Dhurllib2 B PR i o 52 I 2R PO R 25— AN AN LA
Python 3 ] urllib fHe B, LU build_opener() /7ik,
Request X%, HTTPBasicAuthHandler F/ friends.

. Python 3 H.1¥J urllib.parse Hith AU & T J5 K Python 2 H
urlparse UL AT BRI AR

urllib.robotparsetiERfE T robots . txt L |

. ACFE HTTP € [a) FHARARZASAS 1) FancyURLopener JE1E

Python 3 HL1¥J urllib.request B HAKIRA XL urlencode() ks
BOLW R T urllib.parse H,

. Request X% urllib.request HAKIRARL, HEH

HTTPError IXFERH & O F2 3] T urllib.error H,

TG ARD 2to3 WEHEEHMRAIIRENH? b, WRARK
Python 2 fRH HL N T urllib #8E, YA T urllib.urlopen()
BRHGRIEAE, 2to3 2 [AIIHME B import 15H) T & £ H -

Notes Python 2 Python 3
import urllib import urllit
print print(urllib

urllib.urlopen('http://diveintopython3.org/"').read()



DBM

FIrA 1) DBM [ (DBM clone) AL AE A i — /M HL, B dbm.
SR G LR AR E AR R, LB a0 GNU DBM, fRA] LA

dbm £ & IE AR R

Notes

XMLRPC

Python 2
import dbm

import gdbm
import dbhash
import dumbdbm
import anydbm

import whichdb

Python 3
import
dbm.ndbm
import
dbm. gnu
import
dbm.bsd
import
dbm.dumb
import
dbm

XML-RPC A& —ANil ik HTTP Pl AT2e fE RPC I FH e E 2
e L8 XML-RPC % /7 it Al XML-RPC JIR 45 it (1) S B 126 B0 AE #il
HER] TP, B xmlrpc.

Notes

HAt RS

Notes

®

Python 2
import xmlrpclib

import DocXMLRPCServer
import

SimpleXMLRPCServer

Python 2
try:

import cStringIO as

Python 3
import
xmlrpc.client
import
xmlrpc.server

Python 3
import io



StringIO
except ImportError:
import StringIO
try: import
pickle
import cPickle as
pickle

except ImportError:

import pickle

@
import _ builtin__ import

® builtins
import copy reg import

@ copyreg

® import Queue import queue
import SocketServer import

® socketserver
import ConfigParser import

@ configparser
import repr import

reprlib
import commands import

® subprocess

. {EPython2 B, RSN, HE2RAIE cStringlo §
AEH stringTo A, WHERRM T, 53 A Stringlo. AL
7 Python 3 BLIXFEA; io BEERSIERAEBRLFIXAF N . B4k
H T I B PRSIV, RS BB .
. {EPython2 M, F &N pickle LI A FiLH
RURBEH k. 1E Python3 HL, pickle fiss B3 IRALEE,
Pt AAS B IX AL
. builtins BEHRALE TAEEEAS Python i85 A H 4 R
PR, RAVE &= HEoFE X builtins Bibh B AN R RS
TERFROA € X T IXA R pR 2. KW AR AR R, HAE R I
WA IR AT
. copyreg BHUAH C B w X B SCRESS I T
pickle BB SZFF.
queue FEER S — AN A2 T 9 BA A1 (multi-producer, multi-
consumer queue),



0o N

o

socketserver P A S22 Fh socket server $E4L T 1 ] JE A
e
configparser FHLHKAENT INI-style L & AT
reprlib FHCE B S T W E BRI EL repr (), FFUSIN T XHA4F
HR RS AR T T R (42 7

subprocess Bt R VFRGI T RS, EHRIMMATREIE, 2
Je SR HUABAT TR IR [P

LA HIAEN A

A2 B — 2 AR SR R R 3 [ 21 B Py s AN SE4K . £E Python 2 11
Wiz, A TSR — M B A BT, RS import
foo B ¥ from foo import Bar. Python 2 R4 & 5C7E 4T H
Sk foo.py, RJG T2 Python # R 1% (sys . path) E 4%
Ko fF Python 3 BLIX AN FEA —siANA. Python 3 A& LT
MATSRAAE R, B2 HIEAE Python M R4 BT, a2 x
AL L — MR N L) R A — M, RS U
PR PN BIER I A T A

BT M, Z2ASCHER A HR R

chardet/

+--__init__ .py

+--constants.py

+--mbcharsetprober.py

+--universaldetector.py

WAEMR 1 universaldetector.py 5 22 #2415 N constants.py,
FANETTE S N mbcharsetprober. py ) — 2. RSB



Notes Python 2 Python 3

import constants from . import

@® constants
from mbcharsetprober from .mbcharsetprober
import import

@ MultiByteCharSetProber MultiByteCharsetProber

C CAIRERENE Al T B N AN, AR From .
import i85V, IXHL I A) T () BRI 7R Ay SO
(universaldetector. py) FI/RARZE S N A (constants . py) 2 [H]
[PIRHRT B AT AEXAFEEI T, XA SRR AN, P
DS T s a5, ARt LAAC H Sk (From .. import
anothermodule)a{# 1 H L F .
C AT AR E B 2R B B I A R L R S N BRI
B A A A, RS N A7 i B A B A, I
HZ2fga— 1 #(slash). fEXAM1-H1,
mbcharsetprober.py 5 universaldetector.py fE[A]— Hx
B, FrA g e A e — g AR BLAAC H s% (from .
import anothermodule) 5l 1 H 3 L § A

B T IENEXT ()
fEPython 2 B, EARERA —next () )71, HIKIR [T 41) B

NI, fEPython 3 BUKFEIFERAL, (EIEHMHESR T AMFri 4
Fif e Enext (), EAH— MEAEE D S

Notes Python 2 Python 3
@ anIterator.next() next(anIterator)
@ a_function_that_returns_an_iterator().next() next(a_function_that
class A: class A:
def next(self): def _ next__ (sel-
pass pass
®
class A: no Change

def next(self, x, y):

pass



.

N

4.

next = 42 next = 42
for an_iterator in a_sequence_of iterators: @ for an_iterator in a

an_iterator.next() an_iterator._ne;

®

s fi] B ARAN R ] — AN IEARER I next () J77%, BIE
PrRAIEAES B SR S HUG #4542 R R next () .

ARAT — AR [PME A IEARES T R, XA s R 510
i KA N ZH I8 LT next () PRIEL. (2to3 JIAS L U8B BE LL 1A
AT IX P o )

e vRARE UK H C 2, R a0 e IE— AR, 78
Python 3 B, ARm] LUl & PR T V2 __next__ ()KRSEHL.

WAEARE SR WA A next(), EMNMH—PEiE 24
ZH, 2to3 PUATIIMIEA BN E o XA RAREY I/ IEAARAL
H, BFENEM next() ik S5,

X AMEEE I WERARTS A — DI next RIAHIAL &,
£ Python 3 HE LG 25 T2 R R A next () o AEIXME L
N AR S T IRACER R T VE__next__ () RIREUF A B
ATt (EE, IR LAY DU A AN AR R 44
FAN next, {Hit 2to3 AN AR . )

2 R PR ELFILTER()

7E Python 2 1, fitter() HiERFI—NFIK, XAFIR LT
—/NRFME A True B False [ pAZORAS I P41 B 14— DA
. 7E Python3 H, filter()BREUR[FI—ERES, ANFE
I3

Notes Python 2 Python 3
filter(a_function, list(filter(a_function,
® a_sequence) a_sequence))

list(filter(a_function, no change

@ a_sequence))
filter(None, [i for i in a_sequence
©) a_sequence) if i]
for i in filter(None, no change
@ a_sequence):
[i for i in no change
filter(a_function,
® a_sequence) ]



.

N

EANE &

B TS OLR, 2to3 22— 1ist () RECK %
filter(), list()BREEE)E RIS EIRFl—AF1%K,

SRIM, W Filter ()P CEHE 1ist (), 2to3 A H
b B, AL N filter () IR [AME 2 52— IAfLHS
JELREEM

KT ALPE filter(None, ...)IXFHFRRINTETS, 2to3 & IX
Fh i FH BV b S5 b 2 480 kg 51 R AR AT

H T for A2l [ FEAN P41, Bt DA A Db BB 2L

5 BT, AFREMIES, B 51 R AT 2 0 3
F), BIML filter ()i [Al—MEARES, EVIREBR CLATH filter()
IR [FIF)FRHAHFE IEH TAE,

2 JRy R Hmap ()

Eﬁflltef‘(ﬂ/ﬁﬂﬁﬁ&g FE, map() PR iﬁf)”f m]—ANIEARES
(fEPython 2 HL, gk [Al—AMF13K,

Notes Python 2 Python 3
map(a_function, list(map(a_function,
® 'PapayalWhip’) 'PapayalWhip'))
map (None, list('PapayaWhip")
'PapayalWhip ")
map(lambda x: x+1, [x+1 for x in
® range(42)) range(42)]
for i in no change

map(a_function,

@ a_sequence):
[i for i in no change
map(a_function,

® a_sequence) ]

FAURT Filter () IALEE, FESMEPAINEOL N, 2to3 & —4
list ()RR AL map ()

KRR map(None, ...)WHL, HR filter(None, ...)%
L, 2to3 2o HLEEHR S — AN 1ist () AN 10

WA map () 5 —ANSHUE 4 lambda BI%L, 2to3 2 LA
Wl e 4 1 51 R A T

X T2 30 [ BN R A For JEIR, ANTR BAERAR .

B, XHEATFEMUES, P IR M 2 3 [ 34 7
A1), BIL map () IR [FUE & IEACES A 2SR EWMREIE S T
(e


http://www.woodpecker.org.cn/obp/diveintopython3/porting-code-to-python-3-with-2to3.html#filter

42 J5) R ZIREDUCE ()

{E Python3 H, reduce() A% V& 2 Jr) 4 720 (0] RS B
T, EMAEUE LE fucntools B L,

Python 3
from

Notes Python 2

reduce(a, b, c)
functools
import
reduce
reduce(a,

b, ¢)

2R EarPLY ()

Python 2 7 — N4 apply () 2 JRiek g, e — k%l £ F
—Ml¥Ka, b, cMENSEL, RIFMESE f(a, b, c). WLl
WL EPE AR E,  EDYZLFIR I —TE 5 (%) IF Y Z 416345 E

FeE A FE . A Python 3 %, apply () BREA A T : A0

1128 5 iz
Notes Python2 Python 3
apply(a_function, a_function(*a_list _of_args)
) a_list_of_args)
apply(a_function, a_function(*a_list of args,
a_list _of_args, **3 dictionary_of_named_args)
@ a_dictionary_of_named_args)
apply(a_function, a_function(*a_list_of_args + z)
® a_list of_args + z)
apply(aModule.a_function, aModule.a function(*a_list of args)
@ a_list of_args)



1.

wIJENTELC, B Ll 7 Z 8 & (SR [a, b, c] —FF) i
I — N S R £ X R Python 2 “Hi apply () rRELE
SEOMHY o

7 Python 2 %, apply()g#035Ckr L ifLliff 3 1240 —1
R, — IS8, — TPl £Z#(dictionary of
named arguments). 77-Python 3 #H, Ll 4-=#2)

BRI T2 5 (*) 1 F I 5 Z TSN T 2E 5 (%)

KAEY A FFEHISR
EIE T+ AR I FERET LN 3, EHILIE Dk T e 57T

*, PIrLlB AV E A a List_of args + z JAES BTSN 15

7.
2t03 HIAE B HTREAHEIILAA appLy () 1), CLAFIV
WL LS

£ /7R FINTERN( )

74 Python 2 %, FaJLi/l] intern() BRETE/H T~ F 77 L
KHRE(intern) & LIAZIPERELLE . 7 Python 3 2,
intern() LR BT sys PRLEH T,

Notes Python 2 Python 3
intern(aString) sys.intern(aString)



EXEC1EH]

HRprint i 7/Python 3 HAEE T — T HE—1F, execift/
XN exec() BGHEIEN — 1~ E 5 (L RPy thon fUH91) 7 1F
FIEZH IR R T 15 0 H KRB FFAITE . exec()
HReval () ZHLLHG, 1Higexec() LN T RAH 1T

eval () BREH GEATT B —F KR, [Hidexec() IEBHTTZ

Kitt), FA(import), BRI — SLkR L1 Python7£/7

71 2w AT L,

Notes Python 2 Python 3

@ exec codeString exec(codeString)
exec codeString in exec(codeString,

@ a_global_namespace a_global namespace)
exec codeString in exec(codeString,
a_global namespace, a_global namespace,

® a_local_namespace a_local namespace)

ARFTENITET S A exec() BIAAZ—TEGH A2 EH
1), 2to3 LRI FHF HIEFCHI CHI T 5 [ K o

Python 2 /1 exec it i) ] LIFFEH 7210, ACIHFF X
2SI R LI A B R AT Python 3 (B XTI L)
FE: R it RIS F AN =N S5 1£3447 exec ()



3. RtEr e, Python 2 i exec i i if LIS E — TN
5 FA (A — T R AT ) . 74 Python 3 4,

exec () BB X FENT L) FE -

EXECFILE tZf1]

FLE L T Hexec 1471/, Python 2 ‘H{execfile iz #j i LA 1FEH
17Python fCHIIFE /T 174 . Al i2exec (E/H 777 H#, T
execfile WE/H X 1. #Python 3 ‘4, execfile i) 4 4t 2
AT o IR ELTEEEAT T IS 9Py thon fUHH( (4 1
NFAE) , FHUELTTITE NS R EHIAE, 7
Jificompile() £ /m B H % Py thon FFE #s i iF 1CHS, 2RI 1]
M #HJexec() K%t

Notes Python 2 Python 3
execfile('a_filename') exec(compile(open('a_filename').read(),

'a_filename', 'exec'))
REPR(RF[5)

7 Python 2 M, 2§ J 772 —THEEXIRIT 7T HZn, H—
FIHXS R CIFET I 7] 5 (LA x> ) 1975 5. 7 Python 3
I, BFIFEG VIS (A FEFFIEN [ F] 5 HTFE 7
PR T o Wit BAEIT 2 5 repr()


http://www.woodpecker.org.cn/obp/diveintopython3/porting-code-to-python-3-with-2to3.html#exec

Notes Python 2 Python 3

@ X repr(x)
T 'PapayalWhip' + "27° repr('PapayalWhip"’
@ + repr(2))

Wt x AJLGEEITRIG — — 128, m#, 0, AL
K, FFo repr() I EIETTITITHREHIZH o

7 Python 2 #, KI5 HLIKE, FE TSN RN
(THZFANT) K2 2(o 2to3 £ WEH GELIFFE Fh i B /1 7 e 2)

repr() ERZ(.

TRY. . . EXCEPT & f]

MPython 2 ZPython 3, 707 i 24 291731

Notes Python 2 Python 3
try: try:

import mymodule import
except ImportError, e mymodule
pass except

ImportError as

e:
pass
@
try: try:
import mymodule import
except (RuntimeError, mymodule



~

ImportError), e

pass

try:
import mymodule

except ImportError:

pass
®
try:
import mymodule
except:
pass
@

except
(RuntimeError,
ImportError)
as e:

pass

no change

no change

HIX) T Python 2 57 i B0 a5 i %, Python 3 1

T I KA TS as .

KT as o] LU KGR Z I 0T 150 1

WIRGIGIE] P SF 5 AT AR ST N RA L

Python 2 FIPython 3 His/ 22— 1.

TERL, IR ORAE — MRS 274 (FalLbackR ) KA 06 57

i, Python 2 FIPython 3 G4 4E—1EH].



VB 4 o3 A it 26 2 1M A2 KU ) £

IS IRZEXT AN AT 12 H7 L
#9fallback) . FHTT FE/FAIGESHE
FEF# KeyboardInterrupt ( 412/ )/ #
Ctri-C KFBIFES ) KFFEHIF 5 M
277 TN o

RAISE 1Zfi]

Python 3 ., 71!} 1 X7 15 H9 i1 19 35 1L o

Notes Python 2 Python 3
raise unchanged
@) MyException
raise raise MyException('error message')
MyException,
‘error
@ message'
raise raise MyException('error
MyException, message').with_traceback(a_traceback)
‘error
message',
a_traceback

raise ‘error unsupported
message'

® @



~

WHATI) HE KRG BHIFZ R P i PR E
P BRER

GOALEEI H— 1N/ GE X BRI BHT7 0 238
SRITGH T - Python 2 Jif— 1\ 5K 7RG i TR R
B Python 3 JUHF R IG BRF Y ZE1E 8557 75K

Python 2 i PR 4<HT i1 2K M it —1 it ) HE
K (stack trace, HFGEER) 957 . 11 Python 3 Hff
W LIS FEM, 1 57258 AN

7 Python 2/, 1] EAYHI— N7 i 0957 (KK
RGP 1G 6. #Python 3 H, SFELAN N LT

2to3 FF BN EANGE H ANE R iE %

A I THROW 77 75+

7 Python 2 H#, k#4771 throw() 777%. /]
a_generator. throw() X7/ a5 e T 15 HINT IR ] — 17 75
IR o] 1 F e s AR 1) M. 7 Python 3, X
FILYGEVIER T, (A2 i LA — A

Notes Python 2 Python 3
@ a_generator.throw(MyException) no change

a_generator.throw(MyException, a_generator.throw(MyException('erra
@) ‘error message') message'))

® a_generator.throw('error unsupported



message')

1. mJPHELCF, L as A B E X R 7 8057
e RPN, M Python 2 FPython 3 %4 LAHH
.

2. IR — N FE X G R G BRI i &
S MR G B FAT i (error string) 154557 w80 L3
Pt e

3. Python 2 #XZHFIMH R G715 9577 . Python 3
FFE 5L, TFH 2to3 ST EE G, SRk ETs)

HRANERE LA o

£ /7 R BxRanGE ()
7-Python 2 H#H, G FII7Z K1 F—iE T E I
range(), ER[E[— K, ML range(), ERE]—PEC

#. 7 Python 3 %, range()&/H[E(C#S, xrange() A7

J o

Notes Python 2 Python 3

@ xrange(10) range(10)
a_list = range(10) a_list =

@ list(range(10))
[i for 1 in [i for 1 in

® xrange(10)] range(10) ]

@ for i in range(10): no change



~

® sum(range(10)) no change

TR BT HEHTIEN |, 2to3 £ H#7 xrange () F17 %
range() .
IR Python 2 {Ci41¢/H range (), 2to3 NAIE KT

HE— PN, HET P E T HTH#ME, 2to3 i
FELTIREY, ARITIEH List() 7 range () HI& [FI1E 1 #6 e 29 21
B,

IR ZREHTETT xrange () BFHL, R FT L ZEFGHIR [T E
Ty — P INZ, BT ZMEHTNS A CH I 75

BT, for JFHHFENEIH TACH Ll R
FEITA P o

B M sum() FETEH 71 CAE, il 2to3 (M7 T8 HiHE
o BB I (view) AN AT Z -7 E 77—
FE, RGN Fmin(), max(), sum(), List(), tuple(),

set(), sorted(), any(), all()-

£ /FEK 5 Ran_1neut () Flneut ()
Python 2 1N /d i, KA S Tig K A . 45
— MY input (), BT IA — 1 Python A (A7

BIEZER) o AN raw_input (), JH/BIAALT A 2]



114 . XilF)7FEE K FHXH 722G F4 Python
&1 R Z2 (wart ) . Python 3 il #Ear4 raw_input()
K input(), MilitjtE 7N, LA input () BEEBE

PABGIHIFFHIBFE LA

Notes Python 2 Python 3

@ raw_input() input()

@ raw_input('prompt") input('prompt")
® input() eval(input())

B ITHEFIELC, raw_input() #EE L input() .

7 Python 2 %, raw_input() B4 i LI75E — T8 17 1F2
24, Python 3 HRE T XI5

UIRIFE IR i KM A —1> Python KA, i F47

S, m Lo input() ERER 7 R ] 15425 eval ()

B/ Func_*
7 Python 2 ., EHTHHIICHS 1] LLL 1] 2 g 40K HI 155
JG1t. 1 Python 3 #H, 2 1 —2lt, XLEFFH T I FEF iy

PR

Notes Python 2 Python 3

@ a_function. func_name a_function.__name__
® a_function. func_doc a_function. doc__

® a_function. func _defaults a_function._ defaults



a_function. func_dict a_function. dict
a_function.func_closure | a_function.__closure__
a_function. func_globals | a_function.__globals_
a_function. func_code a_function.__code__

SICICHS)

__name__ JEE( SR func_name) €45 T EGEHTE F

__doc__ B (7 funcdoc) B4 75 T I ARG ECHCHS HIE X 19 X
I F77H# (docstring)

__defaults__JEFE(JH func_defaults) i&—1MRIFZHEL U
11972 o

_dict__ JFPE(JR func_dict) 22— L HFT e iR 40/ P19 4
F A

__closure (A func_closure) 42— i1 cel L X524 ik
Hcé, B 5 7 RN 3w (free variable) I8

__globals__JEHE( /7 func_globals) 22— L2 jf 55
FIINI G BRECR G X1 75 E e K

__code__ /G 1E( 7 func_code) iZ—TCIGN R, ZardiF /T

WA

/O 777 XReADLINES ()

7FPython 2 2, X1FNWZRE—7 xreadlines() 7%, =&/

T PELCEE AR 1T KA for T AT



JHe FH L, R Python 2 JRALE AN R KGN T X
FEHIZYFE o

7 Python 3 %, xreadlines() 7720/ T . 2to3 Al LIAF

RITHRIEH, 1A 2B ZRZ PR 77 ZN T IPA

Python
Notes Python 2 3
for line in for
a_file.xreadlines(): line in
@) a_file:
for line in no
a_file.xreadlines(5): change
@ (broken)

IR UL TR 7 2500 xreadlines (), 2to3 27 e #H
SRR RA LG 7 Python 3 H, XFFEHGHTCHI I LU
ST ITRERT LA — KR ARG 1T, BRI ATT for T 1T
a1

IR LTI EH]— 1 Z 5 BRI 17 50) 1/
xreadlines(), 2to3 PEEX /KM Python 2 #/Python 3
HIFEHE  IFHIICHI S LA PR 2y FCKCH: AttributeError:

' 10.TextIOWrapper' object has no attribute

'xreadlines' . 1K LLF T HIH" xreadlines () ¢/ readlines ()

LUELCIE G554 Python 3 |1 1F. (readline() 727 Python



3 HRIEIESCAS, Prid 28 Python 2 Y[ xreadlines () 3(#

AL T )

o o
o
o o
o,

1 TC Ty FEE 20 HamBDA £ 57

7-Python 2 %, {Fi]LIxE X E# Lambda K% (anonymous
Lambda function), WL HFEEXZEHI A 1905140, 1E
B RECE R LREB N E NS4 FE L, Python 2 HIfF
FEBHTX A TCA“HEF’ (unpack) ki £ 24 (named
arguments), KT LA Lambda S 5/ ENI L5
). 7EPython 3 4, (R{IA LIfEHE—1 041 F2% Lambda
RIS EL, (A Python FERE A S ERERT ki ir 5 24

WA Zg o 7 54 5 (positional 1index) 7/ [H#EIN =4,

Notes Python 2 Python 3
lambda (x,): x + f(x) lambda x1:
x1[0] +
@ f(x1[0])
lambda (x, y): x + f(y)  lambda x_y:
x_y[o] +

©) f(x_y[1])



~

lambda (x, (y, z)): x +  lambda

y + 2 X_y_z:
x_y_z[0] +
x_y_z[1][e]
+

® x_y_z[1][1]

lambda x, y, z: x + y + | unchanged

@ z

YR L2556 X T Lambda FGEL,  EAE/T 65 —1 70 1
TCHER ZH, 7 Python 3 %, ERMHBE—1 52
x1[0] HI7/HTHT Lambda F%C. x1 42 2to3 MIAFEF I 704 H 1
i 5 Z 40 F 20 E Y -

T EHH T FZRI LA (x, y) (FX9Z 21T Lambda 595 # 7
B x_y, EOHMIESE, Hix ylo]Flx y[1].

2to3 AR K2 1] UL FE(E/ T 15 B v 2 Z 509 7C 29 Z 5019
Lambda 5 %. /" EHTZRICHI B LI, 1H2 e
Python 3 FHRIHHIICIG7E Python 2 FHIACRAE—FFHT

1] LU X Z 12501 Lambda i 5. W17 /G 77564 17
22, Python 2 SHIE251F— 10 5 Z 12401
Lambda 5 £(; X1 Lambda R ECIKE, 1R85 7 5] X452
H B A ETEZ) G 5B P ) —1FF. X Fhit % Python

3 HPIRTTAL

FFBRI B



7-Python 2 #, FE7770:0] LIy o2& X ENTHIFRN R (class
object), tHEELI I 772X (method object) &4, im_self
LN VIR Am_func ZGHNZ, im_class LY
7= Python 3 %, XLE[EMH T 3ar &, LIEHTHANE M1 mr
HLYE

Notes Python 2 Python 3
aClassInstance.aClassMethod.im func | aClassInstance.aClassMethod.

aClassInstance.aClassMethod.im_self | aClassInstance.aClassMethod.
aClassInstance.aClassMethod.im _class aClassInstance.aClassMethod..

___NONZERO _ FF8f 7k

7 Python 2 H#, {Ja]LAGYE H CHIZE, TAEMENTFEE AN
2 FX{(boolean context) ‘F{/l]. Z=PIK M, 1Al LISEHITE
BAE, TP LPII RGN Af i g TSR
HI, &R T4 _nonzero__ () 777%, EHIEAE
True Z 7 False, 5SLPINIRALAAIN L PG IRE T 77
WAL o 78 Python 3, (RUISE ] LLE G AT L)

G8, HRRTFEHE 75195 F 2 T_bool__() o

Notes Python 2 Python 3
class A: class A:
def def

__nonzero__ (self): __bool__(self):



pass pass

class A: no change

def

__nonzero__(self, x,

y):

pass

©)

1. 2GR L P — 1605, Python 3 =i/
__bool__(), Jij7F_nonzero_ ().

2. i WIRGATIEX T M1 Z20)_nonzero__ () 77
s 2to3 ARSI B 1E X I AT HA L AT A =

XACHIMANE L o

NHHRE

7 Python 2 FiPython 3 Z/i, & X/ H#l(octal) 7%

Python
Notes Python 2 3
X = 0755 X =
00755

SYS . MAXINT



TSI G 37 11— T, sys.maxint 7 @A g
o ALK 3 AMEXT T 12 051 5 9 HE ) A2 1AL,
L2 #Python 3 (RE!, FF-HE iy 4 %sys.maxsize.

Notes Python 2 Python 3

@ from sys import maxint from sys import maxsize

@ a_function(sys.maxint) a_function(sys.maxsize)
maxint 225k 7 maxsize.

I HI sys.maxint ﬁz/f;@/i(?fsys .maxsizeo.

£ /7K EcALLABLE()

7EPython 2, (Fa]LIfEH] 27k #¢ callable () Kt &1
G2 Al (callable, [L21eK%7) . 7 Python 3 #, X
P ESFREREIBN T o 29 T hr8r— XSG E i, AT
BT call__ () FITFAE1E

Notes Python 2 Python 3
callable(anything) hasattr(anything,
' _call ")

£ /G EzIP()
7 Python 2 H#, 2/ik# zip() 7] LIEHTHTEZ TNFIE 9 =
2, BRI G R PR . N LA A T REN

T d— 1 Te 3 G P TCH G TIP3



WX Lo 7 Python 3 H#, zip() B/ — 74, HE

PIES

Notes Python 2 Python 3
zip(a, b, c) list(zip(a,

@ b, ©))

@ d.join(zip(a, b, c)) no change

RIENIIELC, ] LG i List () 9 EE zip() 195
IR R zip () BAECLLFTHIZ)E: List() B E 0 /73X 1
zip() RECE A Cas, BT 4T RIS 2 s

1 EZE NI e F ML P I (41X E A
Join() L HTINT) » zip () B HIHIEACarGEVEIE 3 1L F. 2to3

BRI ELS LGN NSRRI CHIE 23

STANDARDERRORSE 15

7 Python 2 ‘#, StandardError /Z/f J StopIteration,
GeneratorExit, KeyboardInterrupt, SystemExit .ZSfIr#H.
Mo ES7 IS, 7 Python 3 %, StandardError [=Z588HK

W T 1EH Exception #/C.

Notes Python 2 Python 3
x = StandardError() X =
Exception()
x = StandardError(a, b, x =
c) Exception(a,

b, ©)



TYPES PR 1) 1

types FELI ATl E-FEHY 7 48 BETH I RIE — TS RHTFEHY

7EPython 2 H#, EHE I 1CLI T HA LA 7, A

dict fllint. 7 Python 3 Y, XL LW T o Nk

BTN FHREFAC

Notes
types.
types.
types.
types.
types.
types.
types
types.
types.
types.
types.
types.
types.
types.
types
types.
types.
types.
types.

Python 2

UnicodeType
StringType
DictType
IntType
LongType
ListType

.NoneType

BooleanType
BufferType
ClassType
ComplexType
ElLLipsisType
FloatType
ObjectType

.NotImplementedType

SliceType
TupleType
TypeType
XRangeType

Python 3
str

bytes

dict

int

int

list
type(None)
bool
memoryview
type
complex
type(Ellipsis)
float
object

type(NotImplemented)

slice
tuple
type

range



e types.StringType #¢HL % bytes,

i FE str, A4 Python 2

“string”(FEUnicode i[5, K
U FIT ) FESE A — L ST AF

HHI# 77 /77(a sequence of

bytes).

£ /TR EISINSTANCE ()

isinstance() A BTN RE A1 H5EH(class ) 2
HE (type) 9. 7 Python 2 %, (Fn]Llfed—1 126
Htypes) FkHI LA 45 isinstance (), I 1ZNBAE 04
HIEE— 8, K True. 7 Python 3 #, (iksknf

LIKFEM,  THEANHEGZ T PR S BAEE P A

Notes Python 2 Python 3
isinstance(x, (int, isinstance(x,
float, int)) (int, float))

BASESTRING Z{ #7287/



Python 2 P74 5% : Unicode it 7174 flFFE
Unicode i) 517 #. HEHLL7575) —FILEA, K
basestring. EAE—THRHHHEN, & str flunicode LY
IG5 (superclass) . EAGEYE E LI EEE SEPIE,  (HAZ 17
AT ETEY isinstance () IS 2K — TN L A2 742 —1
Unicode F77 a4 JF Unicode #7754 . 7 Python 3 %, H

T, i basestring T L ZEFEIFA T

Notes Python 2 Python 3
isinstance(x, isinstance(x,
basestring) str)

ITERTOOLS P

Python 2.3 %/ A Jitertoolsfdth, EEX T +/iki#izip(),
map(), filter() I K (variant), 2L LKEE [F[2E77 2 %
1C#%, EAZ%. APython 3 H, 1284 5 H9&IH
IR AL CH, LR Leitertools 2 173 LEAL (K ek 405t
B T . (Fitertools B IR 1 TF Z H AL HT H 1T 4

2, AN ARG ALY HETEX LS, )

Notes Python 2 Python 3

@ itertools.izip(a, b) zip(a, b)

® itertools.imap(a, b) map(a, b)
itertools.ifilter(a, b) filter(a,

® b)

@ from itertools import from



imap, izip, foo itertools
import
foo

1EH i) zip() B4, 7 7F itertools.izip() .

1/ map () Iy FF itertools. imap() -

itertools.ifilter() 35k J filter().

itertools FLEA Python 3 K 1FH, ENENHHS
ML LB 5 PRI . 2to3 AR GEE L 1 E
Hy LR AL FFE T FA T, [ RIF AT -FA 5

W55 1 o

SYS.EXC_TYPE, SYS. EXC_VALUE,
SYS. EXC_TRACEBACK

LEFESEFEHINT MR, 71 sys PRI A7 =10 7] A2y 1] 9 35 72 -
sys.exc_type, sys.exc_value, sys.exc_traceback. (L [iX
Lo Python 1 HIH1CHER . ) M Python 1.5 JF45, /i T#HHHT
sys.exc_info, AR =185 T, BE—TUGHEU L
AL FENLY . 7 Python 3 M, X T AEEEKFAHLLEE T K

Zs, IFRAZIEH] sys . exc_info.

Notes Python 2 Python 3
sys.exc_type sys.exc_info()[0]
sys.exc_value sys.exc_info()[1]

sys.exc_traceback sys.exc_info()[2]



XL HIF YT
7 Python 2 M, LR it B L1 g u 1199 ZNF BT

A it A TCH IR AN LI5S s 74 Python 3 #, X287%

GHRASTH
Python
Notes Python 2 3
[1i for 1 in 1, 2] [1 for
i in

(1,
2)]

os.GeTrcwou( ) EG L

Python 2 7 —1\lHos.getcwd() HIK %L, B4 55719 1T 1EH
RAIEg—N(HUnicode Fii9l17) 77 #E1.  iH] THLCHI XL
RAFEBLIEFENT T H 91 H R+, Python 2.3 /A J
os.getcwdu() 5. os.getcwdu() BGHHI5 5T L 1E H R
Unicode 4517777 4K/, #Python 3 #H, i FH 1 —Fl5
711252 (Unicode ZEHNT) » BrEd iR i Zos . getewd () L i L
e

Notes Python 2 Python 3
os.getcwdu() os.getcwd()

TC(METACLASS)



7 Python 2 H, (5] LI 7261974 01 & X metaclass 2
2, B E X PFHHIE I (class -
Level)__metaclass__ JH1#, FKeJ#cHE. 7 Python 3 ,

__metaclass__ JEIEIHZHNT T o

Notes Python 2 Python 3
class unchanged

C(metaclass=PapayaMeta):

pass
@
class Whip: class
__metaclass__ = Whip(metaclass=PapayaMeta):
PapayaMeta pass
@
class C(Whipper, class C(Whipper, Beater,
Beater): metaclass=PapayaMeta):
__metaclass___ = pass
PapayaMeta
®

7B I 1 7 B metaclass 2240, X747 Python 2 FI
Python 3 HEHGE, ENTE—FFHT

R E XA _metaclass__ J 1A Python 2 5%,
[HZ7 Python 3 H AL,

2to3 FEVEIIE — TSI, BIEX PN RBAR HZ T

ZE,



K TN

LU FIIITIE# (fixes ) SEWLIFATEHIENIE Fro EEEL
A TR CIIHINIE LRI FE s AR ZICHIHI A
2Py thon HITT K Z N IAE(EFFCHI NS IR I GE— 2077 1T TF 7
M (have a vested interest). Xilt, #H—1 %1 Jofiiit
Python {CIHMIEHT E T #7F T — WEEIGECANT & — A2
LB A FETDHI AT AT 1L HIPES . 4T 2to3
g FEHACIIIENE T — T E LA HIFNT s AR RITFZ TR T
LEAJEHIFFIELLEF I CH R 7] 1

SET( ) FHE{E(LITERAL) (ZZCH)

7Python 2 i, &X—"1-FilE% s (Literal set) /17—
1B i set (a_sequence) . 7Python 3 X I AY,

I (T3 Fr7E id F(Literal notation): AJ5({}) 4
PTG e KA TR LS IR T
HIAIEGHRID, FrEy &m0 70 g


http://www.woodpecker.org.cn/obp/diveintopython3/native-datatypes.html#emptyset
http://www.woodpecker.org.cn/obp/diveintopython3/native-datatypes.html#emptyset

=, 2to3 IR U N SMER set () FlH

1Ho 29 T I LGE ST

2to3 HIN K75 E-F set_Literal =47,

Notes Before After
set([1, 2, 3]) {1, 2, 3}
set((1, 2, 3)) {1, 2, 3}
set([i for i in {i for i in
a_sequence]) a_sequence}
/g R Z0BUFFER () (ZZCHY))

JH C S Python X152 if LI G Hi— 1~ ZE X #1171 (buf fer
interface), ELIFHMHAI Python U E FEE S — LA 77
(WA HTRAA, & JFER . ) 7 Python 3 2, buffer()
HEF 7 2 memoryview() o (SERFHIELCE WL A, HETK

LT ] EL B X LA Ja] 2 4o )



U103 BABEU 2 A5 buffer()

2. g TR, AT v

2to3 I IRT5E-F buffer =47,

Notes Before After
X = buffer(y) X =
memoryview(y)
SRS ZCH)

SRE Python X/HF450EA1 Hi(indenting and outdenting)
WIS ZER RS RN T 255 TN 27 T 19 #6/7 Py thon
WERA - I, TCH, FELRFHIE, 555 LU
T ST A T I, BT L0, 4, Python
1CIGMUIETE-F T LI5H, G FER TN, &5/
G N SN E R AR AR PN L (fCRG  E
IE# T A, # Python 2 flIPython 3 H#nJLL), (HAZ 2to3

A ] LUK A5 T LRI B AE 29 1 58 X TME R



B 03 BAB U 20428 5 15

to B T I T)fE, S 1T i

2to3 HIN K75 - F wscomma =47,

Notes Before After
a Jb a, b

{a :b} {a:

b}

1 6 CoMMON IDIOMS) GBZZH)

4 Python #1IX HE#E 7K TiFZ P, H—2LEEYwhile 1:
Loop, = i LLiEW#]Python 1. (Python E#/Python 2.3
TG EIEE X EHITRFER, Frel AR & Lar e 1 #le #
1C. ) 25101 Python F2/7 53 Wiz (M ENTHI A EUIE /TS 25
IR CIR »



U 5103 MIABO A T2 LB 5

Ko X TN L ST

2to3 HIWIIKIGE-F idioms Z4L.

Notes Before After

while 1: while True:
do_stuff() do_stuff()

type(x) == isinstance(x, T)
type(x) is T isinstance(x, T)
a_list = a_list =
list(a_sequence) sorted(a_sequence)
a_list.sort() do_stuff(a_list)

do_stuff(a_list)

el [
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R
HRIAE: 19 00> PR Python 3>

MEEE . 40000

HFIR T 1= A FR

%6 \1y specialty is being right when other people are wrong. **

— George Bernard Shaw
RN

TEARFHE LA, FRATCE WAL — LR Ik 5 1 ——BI A48 H]
HLEEVLIN Python FTiff R sl ag k. AR RS 7%, R
ERMFEFEH) i 8, AR, SRR AR
KAFAT O WAL R RIERAE T 2%, FE - LE R R
RERJTVRIEAT T R 24

FEAEFIIR

IR P CGRIT) 5, ARATREC 2 IR T & W
FRR i _dnit_ () k. di AR, ERRZHTE
AT — BRI 1A . A — S8 e A RE ARy k5 3200 iR il
58 SCRMRFIAT ] o

5 H i iR 5408 Python SEFR 1A A
WIgat—~  x = X.__init__ ()

) 552461 MyClass()

@ FREHE) repr(x) x.__repr_ ()



N

Ko W

X

TR str(x) X.__str__()
® “JEERME

TN bytes(x) x.__bytes_ ()
) “JEERME

¥ Ak g% format(x, X.__format__ (format_spec)
® H A format_spec)

X _dnit_ () VAR A R AEAESEI G 27 . R
FEHISE B O BERE, WA new_ () ik
R 258, __repr_ () JTIEPTIR [P F4F 5 o 45751 Python
FEPIH print(x) IR T __str () Hik.
H T bytes R 5| N1 A Python 3 7745 HiH .
TZHBZ15E, format_spec N 24385 PRURUE 5 #% G
[ Format Specification Mini-Language] o Python #a#ESSPEH1)
decimal.py $&fit T H W _ format__ () Jiis

17077 G IEACERRBUISR

7 GEAEE) —, B Taa i iter () M

__next__ () JIEANFIT I AIEIEAA -

75 H i) FHmEIS | Python SZERiEA
) W[ HAN | iter(seq) seq.__iter__ ()
MIERZE 3k next(seq) seq.__next__ ()
@ BUR —/ME
Bl E ) a— | reversed(seq) seq._ reversed ()
® AN IEAAR

TCe AT i B AR AR __iter_ () J7¥%. XV
{EREARES AT VIR I 4t 2 A

Toie AT i PIEARES P REC T —AMEAHF P __next__ () 77
o

__reversed__ () HiEIAEH. EU—NIETPIINSEL,
¥z w1 BT 6 R MR 21 Sk DA P HES AL AN B A AR


http://www.woodpecker.org.cn/obp/diveintopython3/special-method-names.html#esoterica
http://www.woodpecker.org.cn/obp/diveintopython3/iterators.html
http://www.woodpecker.org.cn/obp/diveintopython3/iterators.html

IEIPAIE QR o P E B, For MM AT FHAEIEAR
Tvo AR NI PEIA

for x in seq:

print(x)

Python 3 K4 &1 seq.__iter_ () ABIEE—ANMIEARES, SRIEX)
AR __next__ () J7ELIRE x BRI 24 __next__()
J7iE5| K stopIteration AL,  for JEIAIE 45

THE R

5

H K
IR
—
T
& 1
&
At
i)
IR
—
T
& I
O
)
B
R
8
Lz
R
8
St
IKEl
Jm 1
A5

IS

X.my_property

X.my_property

X.my_property
= value

del
X.my_property

dir(x)

Python SE i F
X.__getattribute__('my_property')

X.__getattr__('my_property")

X._ _setattr__('my _property’,
value)

X._ _delattr__('my property')

X. dir__ ()



.

N

oo W

ik

MR FEASE X T getattribute () ik, 1F A7/ )%
B 77775 BRI Python #SR HE CREFR TVE A FRBRAN,  ERA A8
FE¥ & S EOTR B ERRTER)

WIHRIEANI e LT __getattr_ () J7ik, Python B JL7EIEH
HIAT B A JE I A 2 e W RS x 2 T J&YE color,
x.color ¥ A x.__getattr_ ('color'); TSR
x.color &8 X UFIHH

o 25 JE R, A __setattr_ () 7o

Jo A I R — AN g, R __delattr_ () Jiiks

R E T getattr_ () B __ getattribute_ () J7ik,
_dir__ () FERAREA . B, A dir(x) $ R BORIEE
MR vk, IR getattr()_ VA SAPE color JETE,
dir(x) ¥ A cotor ZIN T B ME. PSR _ dir_ ()
TVE VRS color H) T A &M, XA - AR IR SRAE HITAAR
RN KRB, 7 VAR A

__getattr_ () Ml __getattribute_ () Jy A HIAEH 4114,
BAER B Al DU MR iR — 1

class Dynamo:

def _ getattr_ (self, key):

if key == 'color': O)

return 'PapayaWhip’

else:

raise AttributeError (@

>>> dyn = Dynamo()

>>> dyn.color ®

'"PapayalWhip’



.

N

w

+

>>> dyn.color = 'LemonChiffon'

>>> dyn.color @

'LemonChiffon'

JETE AR LR R TN __getattr()__ Jiik. WA
FRA *color', EJTIEIRIFI—ME.  (ZEREHEHL T, EHE—D
ke e SR i = T S W DY N e (i e S i = R o5 4 (5] 57 SO

W JEYEL RSN,  getattr()_ IS K
AttributeError 4h, 3 WIAEYS R A E SUBTER, A Ha
BRERHL . CNERMAE S, WERITVEA G R B H . 20
Moz Al—/ME, KR [H] None ——Python 25 (H . IXEMEE FF
7R X ETEE A None,  JLF 1] PAH @ XA RALE 2
1le D

dyn SEGAT 4N color 1)@,  EAIEAE SR A vF S AR K 1 FH
__getattr__ () o

P N HB R E dyn. color 2 )5, AN AT dyn. color [
M __getattr_ () /5%, KK dyn. color ESAEIZ S H &
Mo

F—J7l, __getattribute_ () J7i ediN . oA .

class SuperDynamo:
def _ getattribute_(self, key):
if key == 'color':
return 'PapayaWhip’
else:

raise AttributeError

>>> dyn = SuperDynamo()

>>> dyn.color Q)



'Papayalhip"

>>> dyn.color = 'LemonChiffon'

>>> dyn.color @

'"PapayalWhip’

LEFREL dyn. color HIMEFF A getattribute () Jivks

. B B F dyn. color, 1E3RIL dyn. color HIE Y,
1351/ __getattribute_ () J7ik. WRAFAE

_ getattribute_ () 75, BAERERE B A TTVERN L4

Ho A e, WRRAE QI S 2 e C e WU E T B

b= W E TN getattribute_ ()
ik, AR REIEAE X —> __setattr_ ()
ik, HEME Z AT A, DR
PERE . &0, LEOIESER 2 G T &1
T2V A SR

W RNy getattribute () Jvk, BRI Python LETT AR
(R 772 44 PRI K S L BEAT I H

class Rastan:

def _ getattribute_ (self, key):

raise AttributeError O)

def swim(self):

pass



>>> hero = Rastan()

>>> hero.swim() @

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
File "<stdin>", line 3, in _ getattribute _

AttributeError

. EREN T AT AttributeError il AMT
__getattribute_ () Jjik. WAHEMESIT LM SRS .

. i hero.swim() B, Python 7t Rastan FEH A K swim()
Jiidie ZEHEHATEA _ getattribute_ () vk, BNATH

K EPER vk kAl getattribute () Jrvk. fEULH

1,  getattribute () VL5 K AttributeError fil4h, KL

GITE ISR S R, 107 VTR FH AR 2R

T 77 205 B K

L2 T LT — bl

A PLLE R B S AR A5 ] ) H
T X call () Jivk.

FF5 H Frédm B AR Python SZF5 i
% FH k% my_instance() my_instance.  call ()
— e
— A5

zipfile P 1%y 2w LT —N 0] IS F 25 o %5 0 i 25 25
W zip AR o % zip fF 2 LT B MR 1 IR R AR
Ao W R RS T SO, RAIE LAAE decryptor 2511 54N
SEG PR S A TYEY o IRESAE __init_ () FETP AT WG
1, RSO 2 & AT SR . AR TSR R B — AT
W, DU AT DK S0 map () RS — S8R N, AR
b4 -

# excerpt from zipfile.py


http://docs.python.org/3.1/library/zipfile.html

class _ZipDecrypter:

def init_ (self, pwd):

self.keyd® = 305419896
self.keyl = 591751049
self.key2 = 878082192
for p in pwd:

self. UpdateKeys(p)

def  call (self, c):

assert isinstance(c, int)

k = self.key2 | 2

C

c ™ (((k * (k~1)) >> 8) & 255)
self. UpdateKeys(c)

return c

zd = ZipDecrypter(pwd)

bytes = zef file.read(12)



h = list(map(zd, bytes[0:12])) @

. _zZipDecryptor RY4EH T LA =AM & I A BLPIRAS
RS G AE _UpdateKeys () VA BB (MEALKRRER)

o ERENT A _call () ik, SRR H AR
Mo fEeflrh, _ call_ () X zip SCHI AT AT R %

SR LT (R T e A b A T B

zd 5 _ZipDecryptor KM — 5L . AF i pwd A

_dnit_ () J7ik, PRI A T e A A BT

c SR zip STIFIR Sk 22 AN, R SR MU 25 zd AT R
25, Sehr B SE0AM _ call () ik 12k, WEiE B

IR I IR [R]85 J 1 12 K

1T A E FPAIZRIAI3R

USRS N — RIME R I —— AR B RNk
Bl TR A RHE R AT B SR —I A g VR e X
N TE S, e R4 o U R R

S
| 22) H 1 5L Python sEZfw 1
AR len(seq) seq. Llen ()
TIPS x in seq  seq._ contains__ (x)

BE R E I

cgi i AEH FieldStorage JRHPAEH] TaX 8Lk, SIRHI TR
INPEAC R B A W R BT R Ly Bral B 2

# A script which responds to
http://example.com/search?q=cgi

import cgi

fs = cgi.FieldStorage()


http://docs.python.org/3.1/library/cgi.html

if 'q' in fs:
®

do_search()

# An excerpt from cgi.py that explains how that works

class FieldStorage:

def _ contains__ (self, key):

if self.list is None:
raise TypeError('not indexable')

return any(item.name == key for item in

self.list) ®

def len_ (self):

return len(self.keys())



.

N

2

—HAIE T cgi.FieldStorage FEMSEW], wminl LUEH “in” iz
CRED QS w I e C R ON N S i SR

Ml __contains__ () 7 e 1% B R07 T /A o

WRAHL N if 'q" in fs, Python 47E fs Wik
__contains__() Jiik, WZTIEAE cgi.py P& E L. 'q' )
TEH U1E key ZE0UfE N contains__ () J7iZke

[FIA£ 1) FieldStorage i S FpiR [HILACAE, PRtk m] DA 5 4R
ih 1en(Fs) M HK5 U H FieldStorage ) len () Jivk, JFiR
[a] AR ) 2 S 2020

self.keys() JJiEK X self.1list is None &7 HEAH, Nt
_len_ F{EETHEEZH R

11477 5 F H IR 2R

TERT— "W A EREAER RS, AN AT UK “in” I8 AT len()
BRACHAT RN, 3k AR A Dy e I FEAR IR SR IR [

FFS  HE  FrgmEAS Python 35 1 F
s | x[key] X.__getitem__(key)
Bk
AR
{15
Wt x[key] = value X._ _setitem__(key, value)
K
WH
{5
THEs:  del x[key] X. delitem__(key)
— 4
B
b3l
bk x[nonexistent_key] x._ missing (nonexistent key)
Rt
felt
BRIA
fH

cgi B [ FieldStorage 7S [AIFFE SO T IXELRFIR VA, Bl
YEu] LU T TG B -


http://docs.python.org/3.1/library/cgi.html

# A script which responds to
http://example.com/search?q=cgi
import cgi

fs = cgi.FieldStorage()

if 'q' in fs:

do_search(fs['q']) ®

# An excerpt from cgi.py that shows how it works

class FieldStorage:

def _ getitem_ (self, key): @)

if self.list is None:
raise TypeError('not indexable')
found = []
for item in self.list:
if item.name == key: found.append(item)
if not found:
raise KeyError(key)
if len(found) == 1:
return found[9]

else:



1.

return found

fs A% 2 cgi.FieldStorage KM —N5L4], (HARSRT] LLE
fs['q" ] AL AL

fs['q']1 ¥ key ZE0E N "q' K] __getitem__ () J1i,

SRJE CRAE LN S YE P I B S HAER (self. List) P Erd—
A .name 55 25 5@ BHEAH 11 - LI

17477 N5 BUESRAARI R

FEHIE S RRFIR T T, T ELRESR AT 0 5 20 SO0 5 807
Pie Wi, nTLABEATAIN. AHD, IR e Hesia i,

XA A SEI )T S—— Fraction ZESCHL T IX LERp K 7 V2,
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