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Chapter 0

=
illl

0.1 FHESXAERBIFASE
1999 4 1 A, SIEHE& (T Java BTV TEE. R2ZATCAIF T =%k, (HR
BRI . VAR ARG, BVRERE T RS2, TR AR KA.
BB R L REM.

EATERER T, 5 7 RKZKT Java ALEMTT, MELZ W giER EZE4E T (high-
level guidance). XEEHAMFHRREAN T AR TN (trap door effect): JFAR A i ff 5, 2
BN, RIS TS hElih, EMENSEREA LT . HHEITENMERZ, #ERK
PR, e E, AR TR AR RAE W IR (pick up the pieces).

JirCL, TR BRI, e B S —A15. WA HERE:

o REMM. b4 10 7, PEdikfhA1ie 50 7L,

o MR, R REDHIARE, MWHHE KR, 24 H5E

o JEFPHNEE. N T @GIEBETT, PR R R R TR AN

o RETHME, MAZIEES. LM T Java /N T4, SIBR T HRETED
WHFE—DH4, AR, RIEH T TR A E R —H 2 .

ARSI —ARMLRE, (HR A VAR AT T e )a, x4 W E B AR R AT,
PR3 A T AFE SR L LU LE IR M . A R, JREA T8 P oii (R mmE ).

FR AL GNU B A SRV R kA, SRR P $5 0L, Bomfed it 45,

AR TR AR F . BRI — P T BN Jeff Elkne SRH] 7 JAHH, Jf
BONME Python 155 . MRESGEI k% 7,0, B, REEHCHPEST
Python. 2001 4, it Green Tea Press, Fiihit | AFf5E—> Python hitA.

2003 4F, FITLATE Olin College #1h, I HEE —IR#HX Python 1F 5. 5 Java ¥ 1
XTCARBIE . SAAENTERIR ML D, 2RME L, Tk T EABK TR, JEHRED AH
FHITETF Lo

E, BB TSEEARS, MIEM#R, Soft—2orp], Brleasrp, THZE%
o

A MEE R, Rkt . BAER B RAE A4S, M (Think Python) . TIfl
Pt = Y AP
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o RIS EMIREHN T —ALMWBIRI N . RATEREN T, HRKA AR
B bug §— BAET5, FEHRMEA S () Python 172 d l A HORaBE .

o FIGAN VX AR ST, MRS S B A B NI, B BRI . K
W ZR 2, FAS M A R AR

o B T — RIVREIOT K —E KK R E], BEEZRE, A BB E.
o Wy T TR R KA AT B A A
o FRIGIN 1 IR T I BRI GRE 73 B %
«Think Python» 55— RREA LA N B i -
o AR AR CLUEHT 2 Python 3.

o MG T — LN NE, IBAEA G A A0 RAE I 2% 30 W 4% LIS 4T Python. IXFE,
URSRAREHRBRAT 1S, AT A A FIAEA 222 Python.

o fEMFfA X T, AU A CHE WiFas B “Swampy”, SUH T4
EARAER) Python £ turtle. X MEER S 24, HHEA.

o PG T — A “The Goodies” HIE T, 45 KA — L8/ Hg R ULIF AR LT T R
] Python 4514, ANk A I Sei P 2 AR JT 1 .

WA BORREA A IZ MR A, AR EREH IR I e, 2B FEIR R —
PR, E2OHBA— R,

Allen B. Downey
Olin College
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0.3 Contributor List

More than 100 sharp-eyed and thoughtful readers have sent in suggestions and cor-
rections over the past few years. Their contributions, and enthusiasm for this project, have
been a huge help.

If you have a suggestion or correction, please send email to feed-
back@thinkpython.com. If I make a change based on your feedback, I will add you
to the contributor list (unless you ask to be omitted).

If you include at least part of the sentence the error appears in, that makes it easy for

me to search. Page and section numbers are fine, too, but not quite as easy to work with.
Thanks!

¢ Lloyd Hugh Allen sent in a correction to Section 8.4.
* Yvon Boulianne sent in a correction of a semantic error in Chapter 5.
¢ Fred Bremmer submitted a correction in Section 2.1.

* Jonah Cohen wrote the Perl scripts to convert the LaTeX source for this book into
beautiful HTML.

* Michael Conlon sent in a grammar correction in Chapter 2 and an improvement in
style in Chapter 1, and he initiated discussion on the technical aspects of interpreters.

* Benoit Girard sent in a correction to a humorous mistake in Section 5.6.

* Courtney Gleason and Katherine Smith wrote horsebet.py, which was used as a case
study in an earlier version of the book. Their program can now be found on the
website.

¢ Lee Harr submitted more corrections than we have room to list here, and indeed he
should be listed as one of the principal editors of the text.

* James Kaylin is a student using the text. He has submitted numerous corrections.
* David Kershaw fixed the broken catTwice function in Section 3.10.

¢ Eddie Lam has sent in numerous corrections to Chapters 1, 2, and 3. He also fixed
the Makefile so that it creates an index the first time it is run and helped us set up a
versioning scheme.

* Man-Yong Lee sent in a correction to the example code in Section 2.4.

¢ David Mayo pointed out that the word “unconsciously” in Chapter 1 needed to be
changed to “subconsciously”.

e Chris McAloon sent in several corrections to Sections 3.9 and 3.10.

* Matthew J. Moelter has been a long-time contributor who sent in numerous correc-
tions and suggestions to the book.

¢ Simon Dicon Montford reported a missing function definition and several typos in
Chapter 3. He also found errors in the increment function in Chapter 13.

¢ John Ouzts corrected the definition of “return value” in Chapter 3.
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* Kevin Parks sent in valuable comments and suggestions as to how to improve the
distribution of the book.

¢ David Pool sent in a typo in the glossary of Chapter 1, as well as kind words of
encouragement.

¢ Michael Schmitt sent in a correction to the chapter on files and exceptions.

® Robin Shaw pointed out an error in Section 13.1, where the printTime function was
used in an example without being defined.

* Paul Sleigh found an error in Chapter 7 and a bug in Jonah Cohen’ s Perl script that
generates HTML from LaTeX.

¢ Craig T. Snydal is testing the text in a course at Drew University. He has contributed
several valuable suggestions and corrections.

¢ Jan Thomas and his students are using the text in a programming course. They are
the first ones to test the chapters in the latter half of the book, and they have made
numerous corrections and suggestions.

¢ Keith Verheyden sent in a correction in Chapter 3.
¢ Peter Winstanley let us know about a longstanding error in our Latin in Chapter 3.
® Chris Wrobel made corrections to the code in the chapter on file I/O and exceptions.

* Moshe Zadka has made invaluable contributions to this project. In addition to writ-
ing the first draft of the chapter on Dictionaries, he provided continual guidance in
the early stages of the book.

e Christoph Zwerschke sent several corrections and pedagogic suggestions, and ex-
plained the difference between gleich and selbe.

¢ James Mayer sent us a whole slew of spelling and typographical errors, including
two in the contributor list.

¢ Hayden McAfee caught a potentially confusing inconsistency between two examples.

* Angel Arnal is part of an international team of translators working on the Spanish
version of the text. He has also found several errors in the English version.

e Tauhidul Hoque and Lex Berezhny created the illustrations in Chapter 1 and im-
proved many of the other illustrations.

* Dr. Michele Alzetta caught an error in Chapter 8 and sent some interesting pedagogic
comments and suggestions about Fibonacci and Old Maid.

¢ Andy Mitchell caught a typo in Chapter 1 and a broken example in Chapter 2.
¢ Kalin Harvey suggested a clarification in Chapter 7 and caught some typos.

¢ Christopher P. Smith caught several typos and helped us update the book for Python
2.2.

¢ David Hutchins caught a typo in the Foreword.

6 Chapter 0. Fi 5



Think Python 2e F1%fi, 1.0

Gregor Lingl is teaching Python at a high school in Vienna, Austria. He is working
on a German translation of the book, and he caught a couple of bad errors in Chapter
5.

Julie Peters caught a typo in the Preface.

Florin Oprina sent in an improvement in makeTime, a correction in printTime, and a
nice typo.

D.d].dWebre suggested a clarification in Chapter 3.

Ken found a fistful of errors in Chapters 8, 9 and 11.

Ivo Wever caught a typo in Chapter 5 and suggested a clarification in Chapter 3.
Curtis Yanko suggested a clarification in Chapter 2.

Ben Logan sent in a number of typos and problems with translating the book into
HTML.

Jason Armstrong saw the missing word in Chapter 2.

Louis Cordier noticed a spot in Chapter 16 where the code didn’ t match the text.
Brian Cain suggested several clarifications in Chapters 2 and 3.

Rob Black sent in a passel of corrections, including some changes for Python 2.2.

Jean-Philippe Rey at Ecole Centrale Paris sent a number of patches, including some
updates for Python 2.2 and other thoughtful improvements.

¢ Jason Mader at George Washington University made a number of useful suggestions

and corrections.
Jan Gundtofte-Bruun reminded us that “a error” is an error.

Abel David and Alexis Dinno reminded us that the plural of “matrix” is “matrices”
,not “matrixes” . This error was in the book for years, but two readers with the same
initials reported it on the same day. Weird.

Charles Thayer encouraged us to get rid of the semi-colons we had put at the ends of
some statements and to clean up our use of “argument” and “parameter” .

Roger Sperberg pointed out a twisted piece of logic in Chapter 3.
Sam Bull pointed out a confusing paragraph in Chapter 2.
Andrew Cheung pointed out two instances of “use before def” .

C. Corey Capel spotted the missing word in the Third Theorem of Debugging and a
typo in Chapter 4.

Alessandra helped clear up some Turtle confusion.
Wim Champagne found a brain-o in a dictionary example.
Douglas Wright pointed out a problem with floor division in arc.

Jared Spindor found some jetsam at the end of a sentence.

0.3.
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¢ Lin Peiheng sent a number of very helpful suggestions.

* Ray Hagtvedt sent in two errors and a not-quite-error.

¢ Torsten Hiibsch pointed out an inconsistency in Swampy.

* Inga Petuhhov corrected an example in Chapter 14.

* Arne Babenhauserheide sent several helpful corrections.

e Mark E. Casida is is good at spotting repeated words.

® Scott Tyler filled in a that was missing. And then sent in a heap of corrections.
* Gordon Shephard sent in several corrections, all in separate emails.

¢ Andrew Turner spotted an error in Chapter 8.

e Adam Hobart fixed a problem with floor division in arc.

* Daryl Hammond and Sarah Zimmerman pointed out that I served up math.pi too
early. And Zim spotted a typo.

* George Sass found a bug in a Debugging section.
¢ Brian Bingham suggested Exercised[exrotatepairs].

* Leah Engelbert-Fenton pointed out that I used tuple as a variable name, contrary to
my own advice. And then found a bunch of typos and a “use before def” .

¢ Joe Funke spotted a typo.

¢ Chao-chao Chen found an inconsistency in the Fibonacci example.
¢ Jeff Paine knows the difference between space and spam.

¢ Lubos Pintes sent in a typo.

¢ Gregg Lind and Abigail Heithoff suggested Exercised[checksum].

* Max Hailperin has sent in a number of corrections and suggestions. Max is one of
the authors of the extraordinary Concrete Abstractions, which you might want to read
when you are done with this book.

¢ Chotipat Pornavalai found an error in an error message.

¢ Stanislaw Antol sent a list of very helpful suggestions.

¢ Eric Pashman sent a number of corrections for Chapters 4-11.
* Miguel Azevedo found some typos.

e Jianhua Liu sent in a long list of corrections.

¢ Nick King found a missing word.

® Martin Zuther sent a long list of suggestions.

* Adam Zimmerman found an inconsistency in my instance of an “instance” and
several other errors.
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Ratnakar Tiwari suggested a footnote explaining degenerate triangles.

Anurag Goel suggested another solution for is_abecedarian and sent some addi-
tional corrections. And he knows how to spell Jane Austen.

Kelli Kratzer spotted one of the typos.

Mark Griffiths pointed out a confusing example in Chapter 3.
Roydan Ongie found an error in my Newton’ s method.

Patryk Wolowiec helped me with a problem in the HTML version.
Mark Chonofsky told me about a new keyword in Python 3.
Russell Coleman helped me with my geometry.

Wei Huang spotted several typographical errors.

Karen Barber spotted the the oldest typo in the book.

Nam Nguyen found a typo and pointed out that I used the Decorator pattern but
didn’ t mention it by name.

Stéphane Morin sent in several corrections and suggestions.
Paul Stoop corrected a typo in uses_only.
Eric Bronner pointed out a confusion in the discussion of the order of operations.

Alexandros Gezerlis set a new standard for the number and quality of suggestions
he submitted. We are deeply grateful!

Gray Thomas knows his right from his left.

Giovanni Escobar Sosa sent a long list of corrections and suggestions.

Alix Etienne fixed one of the URLs.

Kuang He found a typo.

Daniel Neilson corrected an error about the order of operations.

Will McGinnis pointed out that polyline was defined differently in two places.
Swarup Sahoo spotted a missing semi-colon.

Frank Hecker pointed out an exercise that was under-specified, and some broken
links.

Animesh B helped me clean up a confusing example.
Martin Caspersen found two round-off errors.

Gregor Ulm sent several corrections and suggestions.
Dimitrios Tsirigkas suggested I clarify an exercise.
Carlos Tafur sent a page of corrections and suggestions.

Martin Nordsletten found a bug in an exercise solution.

0.3.

Contributor List 9



Think Python 2e %/, 1.0

Lars O.D. Christensen found a broken reference.

Victor Simeone found a typo.

Sven Hoexter pointed out that a variable named input shadows a build-in function.
Viet Le found a typo.

Stephen Gregory pointed out the problem with cmp in Python 3.

Matthew Shultz let me know about a broken link.

Lokesh Kumar Makani let me know about some broken links and some changes in
eITor Mmessages.

Ishwar Bhat corrected my statement of Fermat’ s last theorem.
Brian McGhie suggested a clarification.

Andrea Zanella translated the book into Italian, and sent a number of corrections
along the way.

Many, many thanks to Melissa Lewis and Luciano Ramalho for excellent comments
and suggestions on the second edition.

Thanks to Harry Percival from PythonAnywhere for his help getting people started
running Python in a browser.

Xavier Van Aubel made several useful corrections in the second edition.
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Chapter 1

AR E R SRR TSR 5 RS . X B R T M . TRULR AR
I — BT R . B —RE, HHSERURRE R AR R & dor B (AR
S . QTR RE, HSIHURER R R, R ARAS, (E &R ] FRF
B RRPER R, LR SIS A REMIT A, TERIEEIE B BT

LRSS 5, BB e & RORIIZEMIEEST . BRI (problem solving)
SRR AT AL, R OIFRIORR TR TT %, JF FLIT . (R A R R A A7
FIAEY, 5 IGO0 R RV RE I — RS . SR N4 A R Ky
LI,

—J7 I, VRIS W A, XA S RUE AR, O, ARRIE RN
KA CHKMTB. BESAIMRN, R EEEE R E R,

1.1 ftagiZF?

FEF 2 — AU AT AT 5 (computation) HJ484 . A AT LUE L FRHE, 4
INF A XM Z B, WA LE — D515 (symbolic computation), 407
SRR R I OO B B, iR AR B L BRI .

AR o4, BRI BN AR, (HRAT — SR i & LTt DL R
EELE

W (input):

MNBERE . ST P2 B HAh B A SRR

#rih (output):

FEBE R ERREE, KO O/ A B0, Il SRR, .
% (math):

PATHEAR R BFIB R, WA

H 4T (conditional execution) :

BB KIE, PATHRRACR .

11
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& 5 (repetition) :
HEPATEADIME, @A 1.

TRARREME, ZILFREFNEMES T MRS alE ey, L2 a8,
H2 HERIX BE A 2 (R S . BRIE, RAT LA SRl 4 K. BARBIESS oA
HORBUNIFAESS, HBNX LA 55 52 AT DL A i — AN E AR 23T -

1.2 1517 Python

Python N[ THJ—MENG, SR H] E 75 ZEAE FI I 222 Python MUAHIRE M. A RAIRAGE
LI HOERAE R GE, )2 W R AR BE AR AL ] 7 24T (command-line interface), %%% Python
XHRR VLA R 7o (HRX TR, R3] R0 (system administration) Al
S R IX 19 7 T R R R

N T REGIZAN I, BREWRE SEAE N 58 2 T2 4T Python. S84RXS Python SA1 1 fi# 2
Ja, e FRAE BN _E 2% Python.

W 2% A ¥ 2 W 00T BLEARIZ AT Python. 1 RAR C 4 A e & XN HI M uli, TR +1 JF
M T1IiZ4T Python M. W& H, FH:EFE PythonAnywhere. FAE http://tinyurl.com/
thinkpython2e %5 i 1 FELAFIAE FH HE T .

H#T Python AW MAS, 735l Python 2 #1 Python 3. & T4 AHALL, BRI R AR
AR, FTURE G IR — AR . 8L B, AR, R i ER >
AR Z AL RARHP)Z Python 3, {HZHLMA—LESET Python 2 .

Python [¥] #RTFE & — MEZHUIFHAT Python RASHIFEF « MRIEIRIT AT AE, 4R
A LA X Bl AR, BCE TR AT python 7 R IE SRR % . RSB BN)E, RM
26 BT

Python 3.4.0 (default, Jun 19 2015, 14:20:21)

[GCC 4.8.2] on linux

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

AT =AT & TR T MRS LB ITMRIERGENE S, BURERIR N AT REA—
FEo (HRIRBIZI A FRA S RE L3 IFk, LRGP RIRA 5 3.4.0. WREL 3 Tk,
UL R IEAEIZAT Python 3. WIR L 2 13k, ARUHIIRIEEIZAT (fR%E%T 1) Python 2.

B —ATR—MERM (prompt), KRR LLEMRER FH AR 7. WS AR%AN—
TSR G H2H 4 (Enter), fRBismaBRgE R,

>>> 1 + 1
2

UAEAR DT T P02 ST & . B ROk, SRR 28 it T J3 3 Python fi?
B A PATAS
1.3 F—1IEF

WAL S, R 1HNES 5058 — MNP “Hello, World!”, FAERIZhEE A
I 2 BR8] “Hello, World!”. 7E Python H, ‘B & 2k 2IXFf:

12 Chapter 1. %—%&. EfFZil
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‘>>> print ('Hello, World!') ‘

Kk print REIIRE], REEHAZHIELR EITH. EHEURERERR L.
FESEGI 25 5R 2 ]

‘Hello, World! \

REFF RS SR TRATENSCRIE R EAIA

KIS
55U print & —AEREL AV =F N Hk%. /£ Python 2 1, print £—4
R ARREL PR EMA S

]>>> print 'Hello, World!'

IRPAREE 2 WA = 2 (B X, BUERTE X L8208 1 .

B Python % .0JF K # Brett Cannon FEANfERE T 114 print {F Python 3
AR T BRI

1.4 BEREEF
BRRAAER. Python R4 T V&R LM I FEHIOHIRIT S, W BHH

(operators).
BEAF + o = F* AT IS BIEAISRE, I LU T 7R -

>>> 40 + 2
42
>>> 43 - 1
42
>>> 6 x T
42

BREAT ) PATERIFIEH

>>> 84 / 2
42.0

RATRe 2 ial, A S5 R 42.0, A 42, fE R, BT AR
BJa, IBEFF « PUTHITIEH, WU, BRI Er IR B B R L

>>> 6%%2 + 6
42

FEGE S - BEAPITIRTIEE, H21E Python ', EHE T —MALizERF,
it XOR. GIRARKALIZ HAIFA KR T, A TS R ARSI
>>> 6 T 2
4

TAATRAER B RN BT, HRIRATLABYEE Python B 5 (1R, TR N .

1.4. BEREZHEFF 13
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1.5 {EFIZH

& (value) REFLHMEALIE —, i —NEEes— > Mr. /ITEES
EEMPFMEAE: 2, 42.0, 1 *Hello World!’ .

XEAE B TAE R B (types) : 22— BEH (integer) , 42.0 & ERH
(floating point number) , I ’Hello, World!’ N2 —/> FfFf& (string) , ZFrLliX4
MR PR R AE T —#2 (strung together).

BRERARANEA E T AME IR A, R AR T LT URIR

>>> type(2)

<class 'int'>

>>> type(42.0)

<class 'float'>

>>> type('Hello, World!')
<class 'str'>

“class” —{E LA A R, RIIKEE; — DR ERINE.
AMER, BUMURT int KA, FRHERET str KA, FREURT float KA

Mot 220 A 42,00 XFEMIENE? EATE ELEBECT, HRESNTR R4 51
fE 7 —ke?

>>> type('2')
<class 'str'>
>>> type('42.0")
<class 'str'>

AR TR

RE N A RBUE R B R B, /R T e 2 AEFHIE 52547 X2y, BEAn il R+ : 1,000,000
f£ Python ™, XAR—AEEMN 24 4, HARSERIE.

>>> 1,000,000
(1, 0, 0

25 AFRATTTORHE) 56 AN R ! Python 428 1,000,000 241 T — AN BUIE 5 X 43 1 B AU H
Flo AERHIIFETTH, BATRANHEZH R I AR

1.6 HIBEBSHERIES

H#ES (natural language) & AMIZZHRPHMERITE S, HlWngE. I EREE.
ENARNNBH KA OEH NEIZFAD; 172 H R K .

FXES (formal languages) & N0y 7RI M vt ok . @, B i i
fid5 (notation) HEHNXIET, FAMEKERBFMATTZAKLR. EFMEHEL
SRR TR . R EE 2

WIFIES _MIRITATRETEMERXIES.

FUTE I8 H A R EBSERU, MUE T VRANIIE A E5K . B, 343 = 6 ZifA
BB AL, 1 34+ = 3%6 MIAE: HoO iz IEMifib 2, 1M 22z AR,

14 Chapter 1. %—%&. EfFZil
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EERAAER, 5 &i8S (tokens) FIZEH . id5 21 S MEATTR, Hlln
], BT AR, 3+ = 386 RAKT B L —, i $ AP AR AR
WS (EDERIED. RO, Zz MAEE, FOVERAE DR SR Zz.

B MEERI SFRC A ST A K. 3+ = 3 XTI ARER), BUONRIAE 4+ Al =
HRSVERIC S, (HRRAARGCENRIRAE . RO, EiXd, TR
ZJa s MASKEZ AT

This is @ well-structured Engli$h sentence with invalid t*kens in it. This sentence all
valid tokens has, but invalid structure with.

BEEE: LR SOCER AT ETEEN, — MEARERL, AT

ik,

BRI S KA T BE R G S SRR R, URESLTE S & B 4
REEREAREFN, (K2 TERIIEATHD . XSy BB (parsing) .

BARAESMERESARZIA L —RC, GG, Eiea —SAH:
B S

HARE S 8B AT B SCe R DU e 5 BAC PR L L. B S
BBt LP B B2 BA B REWEANE LN R A, AEMEAHAA

—APEX.

TCAME:

N T IRAMBCSE IR R, BARE S AR 2R, 4551, BRIESALWIRIT
Ko i FWICRED, ER.

:J'A“\ﬁl’fi:

HARE S 7R OB IR . a3 UL “The penny dropped”, I BEAR A A {8

Ty WA AR R XA ORI E S, Sk — Bt (Al i N 25 26 T 21

a3, BREFHE L SeillvFErnElxEe—3.

T RA TR Ut HARTE S KR, JATAMMRIEEENIEE S . BUES 5 ARE
FZIAMARE, FURFRSBOCC 25, 1 HE .

Fgk:

A& XA S AN, BE RN R, SXPAFER, 805k
TR ERIENS . BOSCAMER I, 1 HEH 2 E N

L

FRRM A S CHEE, A FEMEENEEER. SOCRrEE &0, |
8RB

25

TRV P& SR TR . Tl B, @ o MR e Asic Ml gs b, BIATsg
FRAR

A E EH ARG S LS, IR EGERERI A 2 5. 54h, Bl S s
MWAREE, FrUAN AR WA, JEARR RIS . M, 1RG5 2EhhE
B — AR, WA FRIARCIF BRI EG M. e, TEELANY . BEE AR 05 T (/)
RAE B ARE S RO, (HRERAE S & & AR KK .

1.6. EXESMARIES 15
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1.7 AR

PP RS04 . BT AR R N, AR R AR BB (F&TE: E3LA bug,
—RRIEHRTF) , BEFHRIEEEFRY 8K (debugging) -

ite, JLHRIK, AN ASIES . WRIRAMRAER bug BRA T, RATRE2 K
R WARIEE E A

HiEdERY, AR BAHIE TN Y ARA R i ENERILL B RHE, AT
BATRAA, T2 T AT ETC AL A E 5, FRATTH 2 GO AR5 [ P e AL I — R AT
(Reeves and Nass, The Media Equation: How People Treat Computers, Television, and New Media
Like Real People and Places)

XKLL S NS HE A AT B TARKAS AT —FMONER R FENE MR — e, AR
SERAL, B EEAE L, A LERe I A8, R Z VI DL ANE THER AR .

PRI TARRZ SN E B B MR 558 s ik, JF HR B HR
(I BRI R 710, AN AR S 28 TR A R AR IR -

2 T REAR A N, (H2EX TV 2 A Z AMTE S 2 — N ER A A 15
fiE. ERE—FHERE, WM —TTAENA—LLREEN, iR —47. FEEH R

1.8 RiEk
it e 19 AL
Kt FEIFRIBMRTT RIS RE
& %iEZF (high-level language) :
{4 Python JXFERBETH RN 5y B 150 4 5 PR R 1 55
&35 F (low-level language):

PR HHUR 5 I2AT MG AETE 5 B “HLasiB s " B “ILHRIES (as-

sembly language)”.

ST AL :

FEFF RENSLE 2 R 5L AT ike

AR

B — MR I BT IR R -

P AE:

RSP R 4T, R CHER LIPS %N o
A2 5

YR —HIE L.

ATIRIE ) :

fill Python fif R as 75 5 A B BRI MERITE 2

16 Chapter 1. %—%&. EfFZil
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Vs

B HAF
£
.

RERMUINE: . Pkl H F %S (string concatenation) 5 A BT FIRFIR
55

1h:
T T A BR A TR 2 —, Pl .
EA

fEMIZEA . AT H AT 2R E A (GRACN int). FA 80 (RN float
) FFFFEE (BAN str )

BT R

RIFHHHT.

% 8 4

R — AN I

A

Rk RIVFRIHA.

HRIES:

(LR FTE AT I. EAAARTR ATE 5
#XiES:

R A I 1A B T BT R F, B0 AR R By B sl A i
Fes BT B ks 5 A2 aE S

w5

FEFF RS P I EEA TR —, 5 ERE S I L
& ik

ME TR S KA .

R HT -

(e I B N RS S AN pUR

M

FEF7 PR

WK

THRIF MR R IR AR o

1.8. ARif&
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1.9 ZI@
1.9.1 >JF1-1

PR b A U B B2 A5, DR DA R T BABE IS I A5 s 481«

BRI —ASFRF R RO, AR 1Z G L0 . 2515, £E “Hello, World!” #2
Ferb, AR — A5 S 2 R A 2B Y RAR LI FISWE? ARARIE print S5
TWe?

XA REH IRICAZ B BN 2 s XAR-F I g AR AT FE By, RO AR AT B T AN [
REEREREE. BUERENAR, B BUS AN OIUE .

1. EATENEA S, WARARE R A EINE S, SRAEFA?
2. PRAEATEN 74T H, WEARARES - AB A5, S REHA?

3. RATLAE S B g — Ak, -2, WURAREE — AN ECERTE I BN IS, R4
A7 2442 A AL R ?

4. FEHCERRCH, BT SE (leading zeros) ¥A I, 4102, WA Python HIXFE
i, =RAEHA?

5. WARPIMEZRIEAHIBEST, NakEHA?

1.9.2 & 1-2
JE 3l Python ke, 0B ATHA A
1. 42 7y 2 BH—ILH 22
2. 10 ARATUHHE B Z D IER? $R. —HHET 1.61 AH.

3. WERARAE 42 73 42 FPHE5E T 10 2 B, AREFEIBCE (pace) £2 /D (BRI HLFERS, 73
RRETHEN 2 AED D ? AREE NP8 1 2/ ge B (S /I )?

BEEE: B (pace) SRS MABAII UG H A I — M, B2
L) Rl SRR BLAT TR B Bl = IR/ B

TUBRE
1. #11%: @bingjin
2. BXf: @bingjin
3. Z%: @carfly

18 Chapter 1. %—%&. EfFZil
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Chapter 2

R AR, RIAMEA)

Gfeil S BORKIAEIEZ —, R EMNRE . LEER A MEN AR,

2.1 TR{EIER)

It{E1E4] (assignment statement) 25Fid7AFE, H X NLEIRE.

>>> message = 'And now for something completely different'
>>>n = 17
>>> pi = 3.141592653589793

RGP AT T =00 ME . 25— U D PR B gy — Y message BT AZE; 25—
UOREBERH 17 TS ny SB=00K i) GED (HIR% pi.

TR ERORAR B AN Wk, S TARRY, JFHIEEAR AR RRE. R B YRR

SRS (state diagram) , KRR A RITAIGRA (T LT ILA AR L
Bk, P 21 Bk T RITBIT 045

message —= 'And now for something completely different’
n—s 17
pi —= 3.1415926535897932

Bl 2.1 B 2-1: IRESE

22 TEH

FEFF OB H N BIR A B XA T— e T ez A E K i .

A UAEEK. EATR IR TRy, HEAR DI I k. MRS 5152
VAR, ERARERS], AR RN TR

19
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TRIZ _WLORIER R, EAEHATAZ A RENZESY, fli1 ny_name B

airspeed_of_unladen_swallow.

WARAIRGS T AR — DN ARERIAFR, MRS — B R:

>>> 76trombones = 'big parade'
SyntaxError: invalid syntax

>>> more@ = 1000000

SyntaxError: invalid syntax

>>> class = 'Advanced Theoretical Zymurgy'
SyntaxError: invalid syntax

76trombones = AEENT, AT LIS FIT k. more@ ZARIENI, AT AE T —A3RE
TR @, 1B, class #5EM LT WE?

J5isk, class & Python [J%#F (keywords) Z—. filthEasfii F OCHE 7R BIFL T I 45
¥, BN R RS,

Python 3 £ LA K6 -
False class finally is return
None continue for lambda try
True def from nonlocal while
and del global not with
as elif if or yield
assert else import pass
break except in raise

PREAT S L RBEIA . KR BT AR B2 AN R BB X ) S 8] s
RARA/DOAE R SRR AL, IR E KL

2.3 FTIERFIEFG)

FIARX (expression) 2. HEMIZHAFMNA G, EHF WP NR - DRIEX, &
i, B Gk RIE A

>>> 42

42

>>>n

17

>>>n + 25
42

HIRIERR TG ANR AT, RS S » iHH (evaluate) ** ZFRIER, Xt EWKE
fRERE AR R ERME. £ LEMEFH, n ER 17, n+25 1EE 42,

Bf) (statement) & — NP2 AMPARIE R G, FlanEE— N2 s EREAME.

>>>n = 17
>>> print(n)

BATR—MREES), BEMERE T no B ATR—DMTEIER), 7ERR LERn
HME .

LN MEA G, RS SHIT (execute) IX/MEA), BI4%HE G454 58 itk
fEo kb, BRI BAER.

20 Chapter 2. %%, A&, LEREH)
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2.4 BARIEL

FIHFCNIE, AT RERZREFRR (interactive mode) FiZ4T Python, BB 5 kRt
ST H o AL HAEAR 22 SN T RA H B, (ER I R AR TR B SR 2 AT, {1 22 LA
AMAKTTET -

o5 — M7 A AR RA7 B — MR NI (script) 1930 BL, SR8 5 DA AARS (script
mode) IEITAFRESIFHATINA . LB, Python A4 1R LA py -

R SR AR R A e A5 A L R B AT BAIAS, TRAR AT DO a4t 1. SIS, AR
AW AHEH PythonAnywhere. FKTE http://tinyurl.com/thinkpython2e U Hy 7 ey LA
AREIBAT R B T T

H1T Python SCHFIX P, FER A ENJIA AT, ARTT PLAESS BT XS A
Bott ATt Ak, SZHRGAAAR A A A E 225, RS I IRIR I 5E .

BB, WERARAE Python it SLEHEH], ARFTRESHIAN N X FER AT

>>> miles = 26.2
>>> miles * 1.61
42.182

AT MEMRSE miles, (HEIFBA AR MHRER. 5 472 Rk, B
R SR R R B R k. SR URIRAT, —BUS Rk AR 42 A B,
B QAR R AR R AR BN — DN AT Hag AT e, IREABIE M . AT,

RIEAXAGAS AT AR . B8 Python SEhr Bt TRIAX, HEMPRALFE
BRRER, ERASA AP

miles = 26.2
print(miles * 1.61)

AT AIFIETT HEAT L8 N B -

—MAAE R O - RANER . MRE 2 TR MER, AEERNZMIT, R
wEE BRI RER

flhn, DU BEIA

print (1)
x =2
print(x)

7 R A SR A

TR EL R A AN R o
f£ Python fitReas HHEA LUR I A), BB MATIEE RS BT & IR L -

5
x =5
x + 1

DHER FIRERIE A E DI I HATE . M AR A A BEUA, kil
AARRATENER, BB TE.

2.4, AR 21
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2.5 EEINF

B AREATHZT —DBEFN, WHERIF HEERF (order of operations)
RiE . X THBOSHAF, Python BAGHC: HLKHIG]. 475 PEMDAS A B T # B R 5 3
IXEEHI .

o }5'5 (Parentheses) B A &It Ed, I+ H AT Lok FiE IR A N7 1H 5.
RN 5 R IE G ettt 5, A4 2% (3-1) SR 4, (1+1)**(5-2) M4 1 &
8. Rt LS S m Rl a5, WS A (minute * 100) / 60, BIEIXFEHA
WA BB A R .

o fRHUZH (Exponentiation) HAEMILEY, FIt 1+ 23 B4R 2 91k 27, 2
* 32 (R 45 K2 18 T E 36

e Ji% (Multiplication) FIfR7% (Division) HAHFEIIEES, N (Addition) FHIE
% (Subtraction) =y, MVEMIEEW BAMFEIR . Btk 2#3-1 2 5 Mk 4, 6+4/2
s 8 1Mk 5.

o AAMFEMSEHKEZ EAF I B4 RIFFREAT T (B 11880250 . IItRIE s
degrees / 2 * pi H1, BRIESGIBH, MRJGHIRWIRLL pic 918 2 Bk, ARAT LA I
5, BE 5 R degrees / 2 / pio
TAL W) L EREIZER RSN . iR E e RIEN G AR, Rl
P& S AL TSRO AZ 75 B

26 FHNEECH

—RORYE, IRABEX T R PAT RIS, A R R R RIR G T, DRI R T X g
RIEFGEAEN:

"2'—'1' 'eggs'/'easy' 'third'*'a charm'

EAEABIGE, + A0,

58855 + THT FRFEPHE (string concatenation) , LR Z6/F# B A%
R, it

>>> first = 'throat'
>>> second = 'warbler'
>>> first + second
throatwarbler

FeFB A WA NH T FAE; EPATEREE. fW, Spam’*3 KL R
#&’SpamSpamSpam’ » URE A — NS EHR TR, W TS NI EREL.

+ A XA, REIERSRE B S E . AR 43 5 4+4+4 TN —FE, A2
Ht8 > Spam’ *3 1’ Spam’+’ Spam’ +’ Spam’ 541, ML EMERatk. 5 —J7m, T4 5P
I 5B I SR A IR KA AR AS AR H Sk — AN v B T 2 4 B 3 R B
B4

22 Chapter 2. %%, A&, LEREH)
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2.7

TR

B A PP AR A R BOK, BOROB R 2%, e AT Sk R . T S R A 1,
SR A = AV ) S P s B /12 L /PR S

R, EARFETHHBRES MEIL, BT 285 2 LB IME . X
VERFR N ERE (comments) , UL # 55T,

2
percentage = (minute * 100) / 60

SR, AR —AT . PRI DURH R AEAT -

’percentage = (minute * 100) / 60 e

M # UG AT R I FTAT N AT 2 B R o s — M R P AT BOA R

FERE AL SR AR AN O RFAE, A A B (B B S AR 7 A 2 2 6
B RS ARREACHRD A A 21X AU SE H -

NHXANER R R ER AU, BA A

v=>5 #0 5 BRE v ‘
NHFERERE TP RE A AER:
’v =5 # DEPEEREE/E ‘

2.8

FIE X% (semantic error). FATWIERAEHE - #F =& X A, A )T PUdHE BRx L85

Uy (A B A4 RENE D SRR oK, (R KRASE A A RIA A RAE S, DX A1
17 ) L o

VI

FEFFH AT e 2 B R T =R AR R 1BVEEE R (syntax error). 84T E 45 1% (runtime error)

TEVEA R

BRI R AR A5 M S 5 R o a0, 55 e ATE O I, A (1 +
2) AL, B2 8) W BEEIR.

WRARIIFE T PAEE—/MEVEES R, Python 2 B/n— % MIREE, RERHIE
1T ARTEMAISATIER « ARG IERI S LA B, JRATRESAE K& I AlIE i
EERTR. FEAEIRIILE AR R, JURTEER IR BRI, IR 3
R,

EATHT s

B MR BB ST R, X AR RAR B R R AT MGiE1T)E
Ao, XBFERWHEFN BE (exception) , [FINTATH H BLE & 58 &
AT R (i AN Fif .

FERT LSRR R b, ARIR D SR RISAT I B iR, T DR e 52— Bunt
(8] 4 A A BX AR

2.7.

TR
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T SCEE R

WERARE R R, MEREFREBNAE K. WRIRIRE R A S
R, PG A ERHRGER, HEASREIEFMKGER. Bk 54
RIS R PRk, B RAZIRIR IS 1R AT .

WO SCHE R T RER R0, PRONIX i AR SO R 825, Sl I WL EA% 7 (0 H ok
s et 4.

29 ARiEFX

AL

AR R AME R AR
TAE 1 1)
FREMEM AL BAIEA) .
WEHE:

At TR E I TR R -
PN

KA THNRT R ARAREER if. def A1 while XA (1 CEE A1 & &
Ep

a5 4 (operand):

BEATHRENEZ

wik:

e, BEFAMERAS, AR DR RS8R,

I (evaluate):

AT IS AR RIE A, A H— D R — I
=R

REE— BT NI — B . H ATy LEBATT RS 1) 1 A0 T TS A AT BN
GF

AT

BAT—NER), JHZRGE AR R 1E.

A2 H

AR RAT A ACRS, ] Python iR a8 10— 3.
JAAR AR 2K

filiFHl Python R 3 MIAS tr e UACRS IR AT A U7 3.
A -

24 Chapter 2. %%, A&, LEREH)
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DRAFAE ST R o

BN -

A3 R 2 B HAT AN IE S T S R A -
P

R AN I SECE RARE

TERE:

FEFP PR R HARRE e 5 (IR BRI ARIS B D PRS2, AR M3AT 5
AR o

TEERTR:

SRR JCiE AT AT (R TE R AT R IR IR
S

RAEERF BTN A R 1%

EBE

e RIEIE .

i LER

FEAFRE 7 I B A 03 IR A T 22 (R R

210 &SR
2.10.1  SJFn 2-1

AE—2 -, PbRBEEWRFALAPRNEZ )G, ELERAT 0%, #E
—UBEHR, BRI A A R,

o HAIELMiEn = 42 REEN. A4 42 = nlE?
o x =y =1 XNAH¥EE?

FEHELEGRARAE 5, B MEAHEGE LT B &R . RARYE —A> Python 4] 5t LA
NEER, RAEMA?

W RAETE R R e LA SR

FEHCEITER, RAT LUK x Ay OB xy. WURARZE Python HHLIX 4 5 1,
SR A2

2.10.2 >JFn 2-2
Sk S22 ST Python fRRE 8 24 il 5 2818 -
1.¥%ﬁr%ﬁwﬁ%§nﬂe*&ﬁS%ﬁ%ﬂ%%¢?

2.10. %) 25
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2. K —APHEEMNE $24.95, BHIEE 40% KN, EHRNEHE A& $3, U4
75 £y, WL 60 AH MR ?

3. WK LA 6:52 BT, LABUAAHL (easy pace) [MIHFEHL 1 9 H (fJEH 8:15, Hlfg
JEHFEN 8 43 15 #), HLATZEH (tempo) [FAfEH 3 M (i 7:12, Rl
AR 7 73 12 8D), 5 XLABOA B B 1 S, A A I 1B 3 S g LR ?

P BOE (pace) ETELRANBANHI IR WAL — S, Ao
PR —Fh, R A RTR IR . Bl = B /EE . Tempo run —fK
eEERG (52300 ) B [ALMRIIMERE |, 248 BLEE 10K 21 5K EE &8 A 18
(B BLRZ118 10-15 M) B BEEAT ISR, B3 DLPIN 15K 12 1 Rl ok
#l. 2% https://www.zhihu.com/question/22237002

2.10.3 TIEkE
1. #1¥: @bingjin
2. &Xf: @bingjin
3. &% @carfly
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Chapter 3

FEFEMIEEE T, R (function) FRMZ A& M. PATHEA T EIEH T
(sequence of statements ). 7E5E X — A BREIN A%, 177 Z R E R B2 FHE R FA]. 2
JG, AT LLEE XA WA (calD)” ZEREL.

3.1 REGAA
AL FH WL — N RBOAR (function call) FHF.

>>> type(42)
<class 'int'>

EAN R 7 typeo Fi5 HIIRIEBEAMONIX N %L1 328 (argument) o X
BREPATIE R, HURLS R,

MTH VLR AL “425%2 (accept)” 2, G “IRIFl (return)” — MR %45 R PR
HiR[E{E (return value)

Python #2141t T BEWEKHE M —FP 2R B L4508 5 — PR B N pR 2. BR3L int BE2E
8, FHFEHRRMBINIEN N, Bz E S — R, BN

>>> int('32"')

32

>>> int('Hello')

ValueError: invalid literal for int(): Hello

int BERAF MBCRHOV RS, EREIFATEN, R 7/

>>> int(3.99999)
3

>>> int(-2.3)

-2

float AJ LLKGRERIBOAN 745 H e O T s AL

>>> float(32)

32.0

>>> float('3.14159")
3.14159

27
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FUR . str i DL H S B R S A

>>> str(32)

l32|

>>> str(3.14159)
'3.14159'

3.2 HEFERHY

Python H14 — MR (math), $&4E 7R H HIHEC 8L, #8131 (module) 1
K1 — AN A FH R R R S

EAE AL 7T, AT Z@EE SANEA (import statement) AL

’>>> import math

KBRS E S — 4N math HERITR (module object) o U1 ARIT EIX AN REL X
%, IR TER—SER

>>> math
<module 'math' (built-in)>

AEERT G T 2 XA N AT BN 2L &, MEF R — AR5, R
RGN L T LA REE, FFULES (EES) 2Rk, ﬁ%*ﬁﬁfﬁ%ﬂi%f’ﬁ)ﬁ’h’
igi% (dot notation) -

>>> ratio = signal_power / noise_power
>>> decibels = 10 * math.loglO(ratio)

>>> radians = 0.7
>>> height = math.sin(radians)

F— 7 math.loglo iHE 73 NIEMELL (f#1% signal_power fl noise_power
C2E X 7). math WML T log %, HTIHE DL e AIRKIXTEL

AT E radians 1 1E5Z1E (sine) « B E LR/ sin BRI K H B =M K
(cos. tan %) #HEXINE (radians) £, EEFEWONINE, FFEFRLL 180, J-JF%U\H

>>> degrees = 45

>>> radians = degrees / 180.0 * math.pi
>>> math.sin(radians)

0.707106781187

#7553 math.pi M math BEH SRR pi o ZBENERL 7 00— ANF S HETUE,
FERHEI KL 15 A3

WRARNE LT (trigonometry) , FRAT LK 2 BTHISE RA =70 2 R 5 “HHMTHEL
eI :

>>> math.sqrt(2) / 2.0
0.707106781187

=]
&=
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33 44
HATIE, BATOLHBE T RR A LS
B A AL 7 — 2

AR S A RIEZ —, 2 RE R NI @44kl (building blocks) 484 (compose)
fE—id. B, REES I LLRERRMRREN, AREAREHE:

]x = math.sin(degrees / 360.0 * 2 % math.pi) ‘

Ak, Rk MES), HRZERA

AR -

’x = math.exp(math.log(x+1)) ‘

JUPARATAR AT CLUBSUE 7, ARES AT DU — ME R R Rk, RAE— Mook R
BRI MDA AUE — MRS o MBI fT Rk SR & 2 A iR A R R AT VR
XA FLI 140
>>> minutes = hours * 60 # BIp

>>> hours * 60 = minutes # EIEIE
SyntaxError: can't assign to operator

3.4 FTESRH

HArA1E, FATRMER T Python B iIREL, (HEGIEHREB RN, — N EK
FE X (function definition) 55 1 T B EUHI 44 FK LU 24 R B i F N AT (038 R PP 411

T2 — ARl
def print_lyricsQ):

print("I'm a lumberjack, and I'm okay.")
print ("I sleep all night and I work all day.")

def & PRET, RYXELPRECE L. ENRENA T2 print_lyrics. KL
My AN 5B TR Brr U T RIZR %N, HESE DT RAREZ T .
AREME IR TR Ve A, RN 208 S AR B A B 2R 44

PR R T B 52 2, RINZ R B R AR S 2.

BREE SRS — AT R R E R Sk (header) : HARFAHAMIER A (body) o RECK
WATLNE S8, TR B iR b gk . SR, gt 2 4 D ER . REUAREE SRR
TR

ITEE AT B 54T B PR AR 5] 5 o BRG] S ORGSR E AR AL K2 JON A A .5
7, RIS R SLERSN, BIRS1S (RIS ) HIE TR 8 i

e sls (RIS RIGIS) waifE “H5lS (straight quotes)”, "EAITIE S i T4
I Enter #5514, RiXAIEHMHK %515 (curly quotes)’, fE Python 1 & H Il 2 A
EERFRIIP

WERARAE R TR T AR EUE X B2 AT AT = s o, ARRA
THE R R

33. 45 29
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>>> def print_lyrics():
print("I'm a lumberjack, and I'm okay.")
print("I sleep all night and I work all day.")

AT ERBECE S, RN —NTAT .
XN AE A BEITR (function object) , AU function:

>>> print(print_lyrics)

<function print_lyrics at 0xb7e99e9c>
>>> type(print_lyrics)

<class 'function'>

PR BR B TE TS, R FH A 2 e R R A [

>>> print_lyrics()
I'm a lumberjack, and I'm okay.
I sleep all night and I work all day.

—EARE ST AR, ARETT DA S — MR B R . B, O T EEZ AT S
] (refrain), AT LAZWE —A4 W repeat_lyrics K%L

def repeat_lyrics():
print_lyrics()
print_lyrics()

R repeat_lyrics:

>>> repeat_lyrics()

I'm a lumberjack, and I'm okay.

I sleep all night and I work all day.
I'm a lumberjack, and I'm okay.

I sleep all night and I work all day.

Ard, X R SERR AR

3.5 EMXFEMR
B E—FMEZMUBERHEE &, BNMNEFEERLZIHERN:

def print_lyrics():
print("I'm a lumberjack, and I'm okay.")
print("I sleep all night and I work all day.")

def repeat_lyrics():
print_lyrics()
print_lyrics()

repeat_lyrics()

AR EEW AN REE L print_lyrics fil repeat_lyrics. HREUE XA EEH]—
FE, #EAT, (HRHEAFEHZGIEREN R BN EIIECER BT, &A%
PATHY, T H R BOE XA AT
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RATRESE ) T, (EIBATBRBCZ AT, VRLIVE QI BRE. A ihid, pREUE SCLIIHE
LB — IR BT RAT

FAMEA NGRS, AR BB Ja — AT A BITHAR, 675 B B0R H HH BULE R B0 2R 2
TR, BEXRIEFNEHRER.

IAER RO R R R, ARJEK print_lyrics MIE XFE%] repeat_lyrics MIE X
ZJa. XIRIBITREFI 2 RAAT A2

3.6 HITRIE
NT IR BE — K ERZ 88 e X, RN AE T s AT, X R AE

HITHRFIE (flow of execution) -

PAT AL B RN T IS — 28R TG, BTN, RRRPAT KB4,

R EUE AU FE P HUTHIMAE, HETEICE, BB BORHRE, BN REA 2
AEPATHI

REUARGREPITIRIE LGSR T — . BUTIHEREHEANT —XKIER), TIEBAT
PR, FRIGPAT IS BELESR), ARG HEEREEHALE.

X WK AR S T R, B /DIERARE —AN RET O 5 — N R /T . AN RR BT
B R E] RIS, FEFP AT BE L ATAT 9 — AR B B R) o SRJEFESAT AN 3T R B i, 2
7 Al e X AFPAT A4 — AR !

FIEH 2, Python T ICFKBEFHATMAENALE, FILERR—A R AT R, 2
Fe B R ERIBA BB RPATHA R . JBEEFRSEER, B A S&ik,

B2, RIERFE, REAVEREN AT, AE, ERESRATIAE R 5
EH,

3.7 WESM=ES

BAVZ AL ) — L R AT B S Hiltn, SR math.sin B, RAEE—NETFE
RNES . ALREEZ — U ERISES: math.pow #2AS, IRERFEEL.

TERBNES, LSHIRARIERS (parameters) [AFE. FNHMARIGE LT —ME%
— MRS R

def print_twice(bruce):
print (bruce)
print (bruce)

XA RECRE LSRG 4408 bruce MBS . MRBWOAH K, E2ITHIESZ (ERE
et EmIR.

2 PR O AT BN I EL A R
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>>> print_twice('Spam')
Spam

Spam

>>> print_twice(42)

42

42

>>> print_twice(math.pi)
3.14159265359
3.14159265359

HEMMANGEH T W d s, 1 HWER TR E B E X E (programmer-
defined functions), K LFATAT DE LR RTHIRIEAIEN print_twice HIKS:

>>> print_twice('Spam '*4)

Spam Spam Spam Spam

Spam Spam Spam Spam

>>> print_twice(math.cos(math.pi))
-1.0

-1.0

TERE T 2, LSl ik &, R AR X 2]+, RIAA 0 Spam >*4 Al
math.cos(math.pi) # R IHH T —k.

PR A A RAR 5L 2

>>> michael = 'Eric, the half a bee.'
>>> print_twice(michael)

Eric, the half a bee.

Eric, the half a bee.

A MELNI LS4 (nichael) SIS MA T (bruce) BAEMKR . RAMMEEENR
B miAT A BB A KRR REAMAENT print_twice ML, BATKHTE A#BFRA bruce .

3.8 T=MESE2RFIY

MORE R AR O 2 AR =, XANERZEFBIA (local) , W2 Uie R RE N EAT
fE. fFin:

def cat_twice(partl, part2):
cat = partl + part2
print_twice(cat)

B AL S, PiHE (concatenates) BN IIFFTENSS SRR, NI 8 H i p0 4L
(KAt -

>>> linel = 'Bing tiddle '
>>> line2 = 'tiddle bang.'
>>> cat_twice(linel, line2)
Bing tiddle tiddle bang.
Bing tiddle tiddle bang.

Y cat_twice ZiHIN, ZHE cat PHHS 1. WURIRNTKEITENE, ATKIHRE — 5
W
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>>> print(cat)
NameError: name 'cat' is not defined

S EREA . #l, £ print_twice BREIFNTIFEAE bruce XN &,

3.9 iE%E

A, LR (stack diagram) AT LA B R ERERIEN A2 B REAEMR LT . SRS
HAN, HERRIRE R AR A, (R EA IR B R AR TR YRR L

AR — P (frame) FoR. —MEWELE —DNERHE, RBHAEFL, TBSU
L2 B KA I AR A R U BT T 9] O HERR P B I 3-1 BT

, line1 —= ’Bing tiddle’
main
_ | line2 —= ’tiddle bang.’

part1 —= ’Bing tiddle’
cat_twice | part2 —= ’tiddle bang.’
cat —= 'Bing tiddle tiddle bang.’

print_twice | bruce —= ’Bing tiddle tiddle bang.’

B 3.1: & 3-1: HE.

IX B 28 HE HE 71 B AR 1 3, U T AN B A T WA B L SE (R R 7R SR
print_twice # cat_twice A, cat_twice X#¢ __main__ IH/H, __main__ &—IFK

i LRI Y 7o BURIERTH BRECZ AR — R, ERR T __main__.

AL SHAR R H X N SEZE. L, partl il linet MMEAHIA, part2 fil 1ine2 [¥)
{EAHTE, bruce M cat HIMEAHE .

A0 SR R B0 P IR A ZE R, Python 24T BB BR B0 44 5 USRI T E I s 44 75 A
L 6 @ik A AR B4, —HIBWE __main__ ik,

B, WRRAEE print_twice B Vi cat , R IRTE—> NameError :

Traceback (innermost last):
File "test.py", line 13, in __main__
cat_twice(linel, line2)
File "test.py", line 5, in cat_twice
print_twice(cat)
File "test.py", line 9, in print_twice
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print(cat)
NameError: name 'cat' is not defined

XN RSN FHFREE (traceback) o ‘B VFRERAE R I W N M, 451R1E
WR—4T, LLR B EPATIEAN . ©ife Bon s BRI —4T0,

(035 F ) e Y, 55 SRS 1 P 0 R B — B8 AR I AR AT R AR A R 500 7 - [
WE BRI .

3.10 ABIREMEXREA TR EEERK

B RATZ AT IS R, Blandez s, SRR, BTHREETN4T, R
HmeMBIEEEERH (fruitful functions) . HE KL, 18 print_twice, PUAT—A 3
YEE AR EAETE. TR EATATIREERE (void functions)

4 — AR RO, L R PR A s i, AR
KM S AR, SRS AR

Va

x = math.cos(radians)
golden = (math.sqrt(5) + 1) / 2

ARAEAZ HAL R A — AR AU, Python fifkeds & 5 LEIRES R

>>> math.sqrt(5)
2.2360679774997898

HRAERAT, WRARE I — TR E R A, IR MEME K Z K T !

’math.sqrt(S)

AT 5 (PR, (HR RO SRR B R XA AR, XA AR 2 K
Ak

JCIR [AIE B ST RELE s EAT EDS i 45 2R, s P RS e i, (HE2 el DFsca R E
fio WRAR KBRS TE IR HE B B 25 R — DR, RSB E]— DA None RIRFIRE.

>>> result = print_twice('Bing')
Bing

Bing

>>> print(result)

None

None IXMHEM 715 *None’ A, XfE—AH OA MR IR IR :

>>> print (type(None))
<class 'NoneType'>

H ATk, 3RATS 9 eR 2 Jo R M bR . FATIAE L5 5 JT4a 9 5 A 3R [0 {8 bR
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311 AftABERH?
IRPTBEE AW g A A — MR RIS B SRR L T ILA
o QU NHRIRET LR —ALE R 5, ST LUR R IR R S 55 B A K

o GHIVHRRE L RS, REOEE T DU, WRIREMNES), RN TRE A
IS

o W—MKEFHAZARE, TTLAER— R85, RS ENasdh—1
FAT IR AR

o Wit RIFHIRBA TN Z MEFHA R . —BARS HIFR ey — s, fRstaT B
HEMHE.

3.12 iR

W, RARRERMGHIREERNRREL —. BRFNSIENERE, HARMETE P&
o PR R —EB ).

FEFLE T T, PR GOE DR TAE o IR —Le2k 2, DBl 2 AT A FE (processes)
MM Cevents) FETIRE LR .

PR AR — T TSEI VR 2. — BARRE BRI 48 1, AR MBSO, FHK—
Ko WRVRHMRBOE I, ARSI BB S 4528, JF BB IE® BT R 3
BT =2 WERIRKIME AR IR, REA AR — BRI . R « AR ER T
B, “BURERER TRITH AT RE, R TR A, AMEZAMEDER, —EPERE
o7 (BIZEE « IR « TR, «<m@%& %> )

XFREE AR, ZAEATE R A — . i, MRS —MEF, HIE
P TR LR . XA, TRBOZM N REE 247 (working) IIFERITUR, &K
R —te/heish, R HAT IR,

AT, Linux &2 — M EEE TR IEE R g E 2 — TG, R &2 Linus Tor-
valds 5 i —H THT 7T Intel 80386 5 v I ] HLFEFF . M4 Larry Greenfield ik, “Li-
nus REHITH S, H—MRES B ITH AAAA 1 BBBB LR . XAMEF G RIEAENT
Linux.” (Linux JA & F# Beta 4 1),

AR
o

3.13 ARiEF*
PEL (function):

PATEAM A FsH a2 5. R 2 IES, ] AR W RUR
[l =R, ] DAAR ]

B $E S (function definition):

QI — MR EIIE R, fRE T REE . RS UL & iE) .
BBO 4 (function object):

BRBUE ORI — M. BRI & — MR I RO RN &
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K%k (header):

BREUE LB —1T

HEE (body):

BREUE LNTRIE A4 .

&% (parameters):

BRHUA B TR AR E LS HIME R 44 5
PRECH A (function call):

BATAREUER . EERE TR, BERERLSIIER, KSHRESE
R .

5% (argument):
BRI Y I A 2 R B . IR IR 4R B B0 h R R TE S
JA#Ar & (local variable):
BRI P E AR . SR AR R RELE R A AR AR
R[EME (return value):
BREPAT A R R BORA I ERIES,  HoR MR X AN RIB X MME.
HIREMEREL (fruitful function):
SR (Bl —AME Y BR AL
TR A EL (void function):
&R [H] None 1 B%
None:
JoR [E L B BOR (8] ) — MR R AR -
B (module):
BT — MR R HU AR E SRR ST
FNiEA) (import statement):
B —AMEHOCHE, IR MO RS .
BT (module object):
SNEAIBIER—AME, W RLLETT R & U AR A 3 e SCE .
sbRIdi%E (dot notation):

P 9 — B B, /R B E AR, ZJREE e (R)SD) M

4 (composition):
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B AMRIBEAGN D ERMFRIXN, B3R DEIRA D E KGR —
il

PATHFE (flow of execution):

ERCTE A cio] [ 15

MR (stack diagram):

— AR R AR R 770, MERR P AR R B R AR R R T e 1) A
el (frame):

HERR B — Ml AR RBORH. HhEE TREMREZENES.
[ (traceback):

LR, RS IT B L A A I IEAE BT R B SR

3.14 ZIJRR
3.14.1 ] 3-1
5 —A4H right_justify MEREL REGESZ —NEN “s“INFHEIERLS, It

TEFTEL 28 2 RT3 24 (leading space) Z JG4TEIIXANFAFH, (745 8 G —
BT BB S 70 51

>>> right_justify('monty')
monty

P (TR PHE (string concatenation) FIEE . 746, Python &4t 7 —/N4 0
len N EERREL, P LLRElI— DR K E, FE len(Callen’) HIMEHZ 5.

PREON R — DA DURE S R R A, AT NSES L. B, do_twice FRI%fk
S REON GAE NS, IR XA R EO R PIIK

def do_twice(f):
£0O
£0O

THIXARBIE do_twice KM print_spam B $L7H K.

def print_spam():
print('spam')

do_twice(print_spam)

1 KEXAFOISABA, IR,

2. 2 do_twice, fEHAEZWALS, —MRREXR, B2 ME. REHHE K
BRI R IBME RS20 RO BAF NS

3. MARFERTIH —2E 7RG, ¥ print_twice MRAELI & S i B A+ o

4. BN do_twice, H print_twiceﬂﬁ%k, *%’spam’4§ﬁ%%%?3ﬁ533§22§o
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5. E X —NHN do_four HIFTRREL, HALESZ —A BN RN —AMEME NS . HAEA
BB R, FIMELE NS E . RBUATP N Z AWK, A ZN
2%

R o
Z%: http://thinkpython2.com/code/do_four.py -

VEE: X >D8UR R T BRATT H A=A i A AR PR T2 Ko

3.14.2 >Jgi 3-2
1. S —ANBeE B I R (grid) 8%

R AR LUER — N E 5 0 B IE P 51, AE— AT AT B 2 AME

print('+', |_|)

print BEIRIAL FAIT, (FRRATLABLILEA 70, P BAR R RN 17452
Bk

print('+', end=' ')
print('-")

BRI E IR R 0 -
— AN print A RLEACIRIIT, BB T 7.

2. 95—/ REfG i H PUAT PU 51 I SRABL RS ) R £
%% http:/ /thinkpython2.com/code/grid.py » Eti#f: XA>>J#3ET Practical C Pro-
gramming, Third Edition — i), A H O’ Reilly itk T 1997 F AR

3.143 TiBKE
1. #i¥: @bingjin
2. KX @bingjin
3. Z%: @carfly
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Chapter 4

SR RO ZOwh

A EAR L A ROIBETT, S iseit HAH B A R

AREZNH turtle B, EFLLAERMEMEFAEE (turtle graphics) £ E{R. X
7 ) Python 2236 EE T AR5 1 IX MR, (HIZ N RAREFE PythonAnywhere iz 4T
Python ), 1R TGiEIZ AT A & AR R B (/DRI X T 2 A .

IARARCAAE H RN 2220 T Python, MEAASA M. EREA, AL & 2%
Python I#FEI L. FRALE http:/ /tinyurl.com/thinkpython2e XA T & AT T AHIKIEF .

A FE PR T A http: / / thinkpython2.com /code/polygon.py 315 .

4.1 turtle ik
FI7F Python ke, HIALL RIS, REIRER LR T turltle BidR:

>>> import turtle
>>> bob = turtle.Turtle()

FIRAIETE, MizaeHE— N a0, W OPEA ARk, AR e, I
FER P E H
B —A~ 40 mypolygon.py HISCHE, F LA RACHS:

import turtle

bob = turtle.Turtle()
print (bob)
turtle.mainloop()

turtle ¥t ORGSR O 247 —ANIUE Turtle MR CREH T), X HEalgE
—/ Turtle X%, FATHILIRELE 400 bob KA . JTH bob HITE, £t T XA A4
R

’<turt1e.Turt1e object at Oxb7bfbféc> ‘

XEWRA, bob fR ] — PRy Turtle KX R, XANEAEH turtle BEHE LK.

mainloop & F & HIAERF I 1A, USRI 7, B 7RIS D2 oh, IRk
A A AT A

39
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A T —A Turtle X R ZJ5, IRATLLHH 757% (method) SKAEE R BIZN R . J7
G RBCEEL, B HAEEAR A AN I, L A A E

| bob.£4(100)

F7ik £d SHATHRZ A bob BN B REEAT . R ARG E — 53R RIEIER
bob FHIE

td JIVENISE SRR R, I LASKBr T R B s B TR B

Turtle XF G AP URAE R B0 AL 7 V208 048 LB MEER bk, AART 10, FAH
B re o 1t ot XD TR LS R AL .

HAN, A Turtle #RIEE — 38, ARFEEHLIHE: WREE T, Turtle HEH
IR R . pu A1 pd XD T7IE0 AR “H6%E (penup)” M “¥&% (pen down)”.

IR EE—NESM (right angle), EERFHEINL TS GRAEEIE bob Z 5,
FHl mainloop ZHi):

bob.£d(100)
bob.1t(90)
bob.£d(100)

MIRISAT IR, JRRIZEE B bob eI AR AN, AR5 MALHs), RN/ E TP

22 Bt (line segment).

BUEBSRER, E—NE . A MM, NEREETE.

42 BFEMEE
RATAT BRI A 5 T (9 T TRTESCRE 00— MR

bob.£d (100)
bob.1t(90)

bob.£d(100)
bob.1t(90)

bob.£d(100)
bob.1t(90)

bob.£d (100)

FATRT A —A> for iiH), DL AR SRR R 045 - 4N i s AR A
mypolygon.py ,» FEFNEAT:

for i in range(4):
print('Hello!")

PRILZ 27 B0 T H -

Hello!
Hello!
Hello!
Hello!
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R for iR RIS Ja BTSN AL L M. ERIZX TR E S Ty
IR O ety 7o WREA TR, BAEETE.

N2 —ANE IE R for 1EA):

for i in range(4):
bob. £d(100)
bob.1t(90)

for A FIEVE R REUE Rl BF —AUE S5 EMIER)L (header) AN —AN4d
BB (body). HAIKRT DAL EAE R KA.

for IHAIA I M HONEIR (loop) , PUAHATHE S BT B ME A, S5 FIEH
TiFR. fELeFlh, R TiEa AR,

TXAS R A 5 MR 15 8 B ARS AT BT R R, RO e AR 5 IE T TR R JE k3
Ja, XEHT — T RANBONIFESZAE T LLmfa], (H A0 RIEA TR ICHE I A RAIX A
HG, XL VAR XA ARSI R ] TR A E, S WS R 2

43 %3]

N RIEESIEH Turtle %R, XU BN 7 iFhe, HEAtLAGHCKHA
e PRIEMIZLEZR ST B, A8 — eI B2t 4

FHT . FEC Y IR S TurtleWorld , MiZafFE & T1BM.

JETH LT T IR S, BRI RARIE R e (8 2R, EAEE
B

1. 54N square HIREL, X MY At IES, ¢ 2Dl XA N
R — T .
FA M, 4 bob (FAKSALL square , MR HEBIZITIET .

2. 45 square N — /4N length MBS, B BUA, AL LK KER
length , RJEBEREOR, R —ALNS. EHSTEF. H— &5 length &
MR o

3. Hifil square , ¥R EM AN polygon « M FA— %N n LS A ek Bk,
B — N IE n 8 (n-sided regular polygon). #&7x: IE n M4 2 360/n 5.

4. G —NH4N circle AL, BN t AR v (FNRZ, )5 DEIERL
KA R polygon , H— PR . H—F5 r E IR R 2L

fen: HHEMEK, LR length * n = circumference

5. SEMR—NHEZ A (general) [ circle AL, FXHA arc , HEZ—AEIMIZSH angle
, MEEZ ERENE . angle MIERALZLE, KLY angle=360 B, arc RIiZiE—4~5%
A

4.3. %42] 41
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44 &

S AR S BRI I 5 T A CRS IR — A e BOE SO, SRR T iR L R
NS E . T MEk:

def square(t):
for i in range(4):
t.£d(100)
t.1t(90)

square (bob)

RN ITER) £d F1 1t BEARREPTIR, DURIREANTALAE for TEIAI, ﬁﬁﬁﬁﬁﬂl?@ﬁi
XW. TF—A4T square(bob) ISt (left margin) X5%, FIx for TEINFIREE L 25

TERREN S, € 8102 [ — R bob , ATLL £.1t(90) Fl bob.1t(90) HIREAMH. B
QBESRIZFE, A AR IS4 4N bob B ? [RI N t A DL AT AT 68 i AN /& bob , ik
YR LB — g, IR E/ENESEEY square :

alice = Turtle()
square(alice)

W — B AR CLREAE bR BUR W FRAE encapsulation (F3%) o ML —, Hixsk
ARSI T — 47, XTe s 7 MO . 5 — M Ab, ﬁD%{/\EEﬁﬂﬂ XA, I
Y B8 K R L 7 DRt R 50 S 222 5 fm 3 !

45 3z

TR square M II—A length XS, FHi&—M#EL:

def square(t, length):
for i in range(4):
t.fd(length)
t.1t(90)

square (bob, 100)

RNERESE I — AN RS %EZ*’M’E/ZHC (generalization) , K AXfF/3mETIEA: FEFTH
IR, IETT TR SR — R AR, B DURAEE RN,

T AMEAWREAN . 2 A AR R BE— A IET T, polygon W LLEIEREHIEZ
. Tl M-

def polygon(t, n, length):
angle = 360 / n
for i in range(n):
t.fd(length)
t.1lt(angle)

polygon(bob, 7, 70)

ARG E | —ANAKIN 70 -Gl
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W RARAESE A Python 2, angle HI{E P AEH T # A FRi% (integer division) HiI % .
—ANMAT BRI R VLML X R 5 angle : angle = 360.0 / n. KN4 T (numerator) f2
—NF R, RARSRES R N A

MR —DREH N T LS, RESBSLENRH ABEENRNT . EIXRME
T AESESFIRPIMNES B L — MR IRE:

‘polygon(bob, n=7, length=70)

|

XL EREFELE (keyword arguments) , KAEAIINETIESLERN “XKig
7 (ANEAH Python KIS F4RIE 1, Wl while A1 def ).

R IEE AR P AT R AR T RAISES LS TR AR R
Hiy, SEBPRATES

4.6 ¥FEOgIt

NG ARREREZ VAL e (ERNESM circle ¥, T2 —MEH polygon Hl—
A~ 50 T B fif B A I

import math

def circle(t, r):
circumference = 2 * math.pi * r
n = 50
length = circumference / n
polygon(t, n, length)

BRI — ATl A r P EIR ALK, AXE 27 HTH T math.pi s RATHES
A math b, FZIEE], import 15AEH AL T BIA KT A6 B

n RN IR LR E %50 length 28— ZRBUIK . IXHE polygon M Hi 1)
e —AN 50 i, ER— RN r IR

EFEER— AN RRET, n 22— MFE, BWENSTIES RNE, ZBSEFK, m
SFT/NE, AT IR BT A E AR DR B . — MR T R n ENES, BAREL. X
BE A G circle MIN) BEZMEE T, HE2BEOMARLTFET .

PR HIEDO (interface) /&1 X T Wl FiZ R S 45 TS24 2 BRBU4?
R EME AT A7 R iR B A RN LB Y, B E M E, A XA
BO2 “Ti3n7.

XA T, r B TEON—H2, Foheise T EZEZ KNE. n i KEE,
HNE AT Gnea] i [ 40 .

S5HAEEORE, AMREEEK (circumference) #EFE—/NEEK n fE:

def circle(t, r):
circumference = 2 * math.pi * r
n = int(circumference / 3) + 1
length = circumference / n
polygon(t, n, length)

BUELR B, RANEK =702 BRI, Frilf s KB CRBD &2 3, /)
FRUMERE ERIER, SORBIRER AW, MERK/NIE AR REREAZ .
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47 EH

HEE circle FEF MR, FRAEEWEH polygon , BN —ANZ il 2 SREIEREML.
B arc WA AEGSLH T FRATAREMH polygon i circle K —/Nill.

— PRI R MR polygon A, REHERHNN arc . RIGHREHE LXATE
XFE:

def arc(t, r, angle):
arc_length = 2 * math.pi * r * angle / 360
n = int(arc_length / 3) + 1
step_length = arc_length / n
step_angle = angle / n

for i in range(n):
t.fd(step_length)
t.1t(step_angle)

ZREUN G800 E E R IRR polygon , HREABUEREORFKMT, HAITTEEH
polygon . ATALLIZAK polygon K4 — M FEAE N =ALZ, {HZIXFE polygon Al
AR NEERNLT T IR A B8 A 1 K 20N polyline :

def polyline(t, n, length, angle):
for i in range(n):
t.fd(length)
t.1t (angle)

MAE, FATAT LA polyline H'5 polygon l arc :

def polygon(t, n, length):
angle = 360.0 / n
polyline(t, n, length, angle)

def arc(t, r, angle):
arc_length = 2 * math.pi * r * angle / 360
n = int(arc_length / 3) + 1
step_length = arc_length / n
step_angle = float(angle) / n
polyline(t, n, step_length, step_angle)

G, AT arc 'S circle :

def circle(t, r):
arc(t, r, 360)

TR MR DA R o DR IS S AR AN AR, BFREE#R (refactor-
ing) . 7EMLHBIH, TAWFEZE] arc M polygon HA LIRS, Kk, FRAT “K &0 fEH
>K” (factor it out), J¥A polyline ER%L.

WRIAPERT it Rty 1, RATAIRER B %S polyline A, WALEM, (HEfE—

ATEHE IR RIRHE, AR EIFARER 42, AREBHIFEirE . — BRI GRS )5,
PR RE S SF O BRAE ) B o A7 I S A2 — DU IR D22 2 B AR P I TR

a4 Chapter 4. V0% REIWF7: #OWRIT
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48 FERAHE
F&itX) (development plan) & —Fhéi SHEFF LA Lol HFAIEH SR “ 3
FAZA” . XA RS IRE -
1. NG — A R EUE K MEF T .

2. —HIZMFIBTIER, RBHEPARIERE s, el — 1 rforse—1
EA

3. HMIINE LS, LR

4. HHE 1-30, HEMRA AT IEHIZAT R A RHEA AR, BREEmA
R i 10 -

5. FHRM B EMECERRFF . Blin, RS S HTTAAAURR, FERE SRR
— AN I R R

TR A Bk JRIEATRA GHAEATT SR, (LR RARF I ARE T
FEFP IR, ERRAMRA M INE . 2T DAk R —ihgmts, —dit.

4.9 NHEHFTH

XHEFFE (docstring) SE 47 T ERETFIAA B ) — D75/ 8, MR 7 s u#2 0 (“doc”
& “documentation” 45 ). T2 —MlT:

def polyline(t, n, length, angle):
"""Draws n line segments with the given length and
angle (in degrees) between them. t is a turtle.

for i in range(n):
t.fd(length)
t.1t(angle)

I, BT A SR R R A2 = 515 (triple-quoted) F4FH, MM N ZATF
s, IO =H 55 VAT B 1T,

CARMIE Cterse), (EREHA T o AP LB SO 7280 7 ARAOSCHR(5 B, )
BB 4 ORI R R . ERR T A RSB0 A 4560, U
RAMEBRA R RS 0I5,

ISR AR LB AR B — 87— A Beih R IR L BOZ AR ) ke, sk
PRARAERREAR R BRAL IR A AR AR B VR A B0 22 6]

410 i
BOMGLREAREZNKER. WA ERRMEESERSE, REE = 5T M
B TAE

%100, polyline BB E 4 NES: t AR — Turtle ; n UILE—NMEME; length
MNoiZst—/NMES; angle MAE — AL BALE
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XU ER P RRAESE RS (preconditions) , EAEATTN 4 7E B HOT 45 I0AT 2 1T AL
(trued. M, BRBAERMHIFMTZEEFY (postconditions) . & B 5 ELHFH s H U
MIRCR (2B DLRARAT AR RCR (W3] Turtle B ML E L),

oM R T . WORAME SR A (BEFEIEF M D SekFlT,
FERER A EH AR, WEEE (bug) HMIIEWMAF —77, AR

WIS AL T RaR A, PR G BRI, SR A e T o WRARA e kSRR S
BEARMARIEE, BT R,

411 KRiFFx
772 (method):
X QAR R AL, I sibRidi% (dot notation) .
& (loop):
T o R % 3 AT R AR 4 1R
#4% (encapsulation):
W —ANTE A7 51 e 5 1 ek BUE SRR
Z Ak (generalization):

i FH2E AT AR LEBCE R0 (RARRAES), BB 2O 4 A AR
FIARPE (B ) midfE.

KEEF% (keyword argument):

AR TS AFRE N “ KRBT S,

#1 (interface):

XU — A Bt aR, BARERE . SHC AR R .
H {4 (refactoring):

BN IEWISATHI R E,  BOE B 1 S AR 7 AR i & AR
JFR I (development plan):

I EREF I — R AE

SR FERFH (docstring):

HH ILAE B HOE ST ) — D45 ef . H Tl SR i m .
et %A (preconditions):

FERRHISAT 2/, P B 2 2K . ends.

Ja B %M (postconditions):

BRI A 26 112 T L9 A2 ) %A o

46 Chapter 4. ZEPU&. ZHIWF7R. O
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412 %)@

412.1 >JFn 4-1

1.

2.

A Mhttp:/ /thinkpython2.com/code/polygon.py #4485

H—/NHAT circle(bob, radius) BIHHERRE] (stack diagram), UiBHARST )& MIR
B RATLAFFFATHE, ] LA D N $T ERiEA] .

“CEM” g I arc R IFA KK, BOABEDE AL (linear approx-
imation) FKIZACTEEIEMRAE 2 4. Fk, Turtle M2FIERIMZ SHZELMEER.
LHE R PR T RARX AR —Fh 7% RS g, BHHEIREH R
PR dn RARE — A HERR BB E, IRATRE A 5 I A I R B

4.12.2 >JF 4-2

Kl 4.1: K 4-1: f#H Turtle £H 1655

%5 FLIE AT 0 — AN AT B R 4-1 FORRETE SR 1 R R

% %&: http:/ /thinkpython2.com/code/flower.py , & Z R X AMBHR http://
thinkpython2.com/code/polygon.py.

4.12

3 SR 4-3

KIEDCE

B 4.2: K 4-2: 1§ ] Turtle EEBRRE,

I 55 LA FH 10— ] DA H 1] 4-2 e IR e B S
ZZ&: http://thinkpython2.com/code/pie.py »

4.12.

g2 47


http://thinkpython2.com/code/polygon.py
http://thinkpython2.com/code/flower.py
http://thinkpython2.com/code/polygon.py
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http://thinkpython2.com/code/pie.py
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4124 >JFn 4-4

TR BT DA D B TR, BB, LUK B, it
T R b AT R B O R, SR 405 R th 4 R AL

RN Z NN FRE — PR, %N drav_a, draw_b 2545, RIEEAR) R EURHE —
NN letters.py FISCHFE . fRATBAMhttp:/ /thinkpython2.com/code/typewriter.py T
B AT TR REARIAR

RATLATE http:/ /thinkpython2.com/code/letters.py HHRBIE 5 XML TR AL
H http:/ /thinkpython2.com/code/polygon.py »

4.12.5 >]fn 4-5

i fEhttp:/ /en.wikipedia.org/wiki/Spiral [ E#RZk (spiral) FIAHRHEIR: SR E9mE —
AR RO AR (E AR SRR HIRR P .

%% http://thinkpython2.com/code/spiral.py -

412.6 kA
1. #1%: @bingjin
2. K& @bingjin
3. 2% @carfly
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Chapter 5

BRI

X FE O R BRI AR YR FE T CPIRSHAT AR a2 10 if 154) . (HEE RN AW
N RIE B s (floor division) F13K4r (modulus).

5.1 HuiRBEFIK K

MR BRiZ H 4T (floor division operator) // Jefififii, SRJE¥ 45 R ORBE BIR%L . flan, o
R 105 2081, R REARAITE IR ARFKAE 2/ o ARG BRIEIRE 2R Bl —ANF

>>> minutes = 105
>>> minutes / 60
1.75

HA2, P/ ORI, JRATIE R IFANS BN 7y o HUAR SR 25 F7 Rk Ia 545 R 1Y
AN, R [ RS /N

>>> minutes = 105

>>> hours = minutes // 60
>>> hours

1

WARARA BARRIREL ARAT AABRECH 2 — AN a2 60 208t

>>> remainder = minutes - hours * 60
>>> remainder
45

F—MINEHRMH RKIZEETF (modulus operator) % , ‘B2 M EAHRR, R EIR

>>> remainder = minutes 7 60
>>> remainder
45

RPBEFFLCERRFEA . Glin, R LEFE— MU & LA A — NG —
mE  x %y MWEREZO, Wi xhety Ek.

49
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BEAh, RMBESRAS — DR A L AL AL ECT . BN, x % 10 R[] x Al
LR CHiEfD . 8, x % 100 IR [F1R 5 AL ECF

WARPRIEAEME  Python 2, IR ARREA S ANATIH I 40H RiAF BRIZIBEST /12
WEBREOM BR AR A BRI A, AT HOARBR, (2 4 R BRI PR B AR 277 U
P, JUIEAT PR AR . (BT 1E Python3 Y, TG AT MR BB L RAE NG 47)

52 TMI/RFIEN

M/RFER (boolean expression) 45 RE A NHEL N FHIIE FEH == i3
AT EHBWAZEE, REAHESE, WMERN True , HNERN False .

>>> 5 == 5§
True
>>> 5 == 6
False

True fll False &J& T bool KM PFHKIE: ENIAETZRH.

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

== BH R RXRIBETT (relational operators) <~ —; HAthx RIEHFFIEA:

x !=y # x BEE y
X >y # x By
x <y # x BBy
X >=y # x BRIEEE vy
x <=y # T BPREEE y

EARIXELIE FAF AR R BT BEAR 242K, (HJ2 Python M5 5EAF S AMIA . — 4
TR R R M —ANES (=) MARNES (==). FidfE, = 2REBER, =&
KARBHETF. BAHRM =< => W&,

53 ZETEEM
H=MEZHEEET (logical operators) : and . or fll not. XLEiEFAFHI & CFIEAT]
TEGE R = BAL. #i0, x > 0 and x < 10 H7E x K+ 0 HAT 10 B AE.

n%2 == 0 or n%3 == 0 PUUR —DIHBMMNHKMF NI, W2ABNREXNNE. it
Ui, AARECT n RBAE 2 B 3 R, MINE.

5, not R —Mi/RFER IR, Bk, W x > y R, Wil x Tk
ETy, Mnot (x> y) AH.

FERkE, B RIS RIS AN R A R RIE R, (B2 Python FFA RS 2K . AR
4 0 BT HRBE AR RE N L (True ).
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>>> 42 and True
True

XA RIEEARA M, (HA —Leqi il g s 5 2 AR =K.
PRFRIE AR IEAE 20

PR e 75 28 S XA HE (BRAR

[

54 BEHHIT

ATEHERNER, BIDJLTEETEREWAN &M, FEHENBSBREFIT N &5
i&4] (Conditional statements) 257 | FATX—RE /1. M HREALE i 15

if x > 0:
print('x is positive')

if Z WA IR FIERPRMESH (condition) o WIHVENE, MIZ4EE B ST .
WRAE, WA BARKE,

if BRI R EUE ARG — MEA SR ERE — N RTE R . AR AU

FEEA1ER (compound statements)
A AT AT I E AR E A R, AR ESEA—A. AR, —KIBERERA T

R RA R GEHERZNRIERS RIS S — ML) ZAMEL T, RA LMEH pass
Eh, ettt a AL,

if x < 0:
pass # PIRIRIRIRRIRIRIRIZIELR]

5.5 Zix—#iT

if EAIE AR R % —HIT (alternative execution) , I A PN REHIE £,
&M R PATIB— o 1BIEA R AL IR

if x % 2 == 0:
print('x is even')
else:
print('x is odd')

AR x BROA 2 FREGE 0, ABATMTHGE x A EL, RGP S ITEAHRM 1S 2. dnR
SN, WIHATER —HriEA) . T RIFEANEE AR, PIADEFET RA Dol
17, XEEFYFRAED X (branches) , FINENTRPATIREENR 23

5.6 EINEMH

ANABEHA T REEN, TRBIMNTEEZ TWAMS L. BonGIXFERTH R 7
7 — X EMH (chained conditional) :
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if x < y:

print('x is less than y')
elif x > y:

print('x is greater than y')
else:

print('x and y are equal')

elif /& “elseif” M4 S . AR, XERG DLW IT. elif HAIKNEHEH
RS, WRAE > else NA), ELAURIER G, (HIXMEAIFFAZ LI,

if choice == 'a':
draw_a()

elif choice == 'b':
draw_b()

elif choice == 'c':
draw_c()

FEFF LSBT 2 WOEREE — N, A 4>, DAtSHE. WRediha
—ANNE, MR ST, JFEIERE R, AMEA AN IE— RN E, MAPUTE -
HEIIIY S

57 HAEFMH
AR AR5 A L AT BASRES B 61T

if x == y:
print('x and y are equal')
else:
if x < y:
print('x is less than y')
else:
print('x is greater than y')

SHZ AT Couter conditional) EIHEMANI35C. B —Ir LA — Sk MR A) . 58
A BSE A i R, EH B RPN S IR SRR R R IIE ), BT
AT PR SRR A

BIRE A GBS SR BT &, (R ARARME PR ) R E 5 (nested condi-
tionals) . {RTTULRIIS s, 8% A HCES 26 12 NP Inide

AR HAT I MR IR E R IFE R TT %, B, BATRT D — Ak ES
i A

if 0 < x:
if x < 10:
print('x is a positive single-digit number.')

RAEBAES T A AR IR %, print 1HA)ABAHAT, FHRATATLAA and i85
PSR ROR -

if 0 < x and x < 10:
print('x is a positive single-digit number.')
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X IXFERIZEAT, Python 3246 1 — R AN 105

if 0 < x < 10:
print('x is a positive single-digit number.')

5.8 %3

—ARECRM N REER AR E H SRR SRR XA AT REIEA
M AW, HELER LY TR REMEIK R A . fln, B NN

def countdown(n):
if n <= 0:
print('Blastoff!')
else:
print(n)
countdown(n-1)

W n 2 0 B, Bt EiE “Blastoffl” o &N, Bt n ARG RHA— 12N
countdown HIRH—RI'E H &—1%i# n-1 fE RS,

AR PA MBI AR R % R K R AT 208 ?

‘>>> countdown(3)

countdown JFELA n=3 447, BT n KF 0, ©HHE3, REHHATEEC...
countdown AL n=2 $#4T, HHF n KT 0, Eit{E 2, RAEHAHEED..

countdown JFG LA n=1 147, BESR n KT 0, EftE 1, AEHHE
HC..

countdown FFIH LA n=0 17, BT n AKTF 0, B Hid
“Blastoff!”, #RJ5i[H],

3K1% n=1 ) countdown &[],
3R1% n=2 1] countdown iR [Al,
313 n=3 ) countdown iR [A],
SRIEREIF] __main__ ™. DRIHCEENHSRALT

3
2
1
Blastoff!

—MNEHE ECHREILIRVA (recursive) ; XN FEWEFRIEIRYT (recursion)
HH—H], FTAITLES —/ s, HATE— D55 n K.

def print_n(s, n):
if n <= 0:
return
print(s)
print_n(s, n-1)
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IR n <= 0, return JFALR MR HATHRES LIREFIRAE, REGEROTERT
AEWHRAT

PR AR AR 22 1 countdown AHML: ETEN s BIME, RJEMME HTEH s n— 1K,
U, TSR L + (o - 1), IERE n.

X BRI RG], A for TRAFRERE A 5 . (HRIANTEHHE 2 —LLH] for 18
WRAMES, ALEHAEIREZHIET, BT R RULIT a6 S8 A i ik

5.9 1Y R B RVHEL[E

FEe AR ] rh, BATAHHERREZR R 7 — > B BOR P RRE P AR o S P th e 35 3
TR 32 U1 BR 2

TR S, Python £ R MBI, T /A7 B BN JR AR A 2
X AR R R, AR BT RERIN A 2 MR

B 5-1: fABERT —hn=3 1AM countdown FIHEFLE.,

__main__

countdown n—s= 3

countdown n -

countdown n—ss1

countdown i =

5.1: & 5-1: HiFRE

HH, AR __main__ MeWl. EONEAIE __main__ HECHQIEEMARE, B

BARBEM LS5 E, ez m.

X TIEZ n, WA countdown FRMUA AR HIE. n=0 KIFRIE, BAIEEAIER (base
case) o EANHHHTIEAM T, FrELEAEZ T .

BRG] —F, WE—LL s = "Hello’ M n=2 /] print_n FHERIE. §—14
N do_n WIRRHL, HZ—DRECS GM— MR n EONSES, RENS IR TR E IR B n K.

5.10 FchRiEY3

W —A I RA S REFEMAE R, eokamd s iEAE, JFHREFRERSEK I,
XHFRETBREEYT (infinite recursion) , WHXARZ—NFEE. Nz —MHEHEMT
PRI VAFE Y :
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def recurse():
recurse()

FERZ IR TR, — DN EA TR T IR RIS Z& 1l Zik B K A%
JER, Python £l i — MRS B

File "<stdin>", line 2, in recurse
File "<stdin>", line 2, in recurse
File "<stdin>", line 2, in recurse

File "<stdin>", line 2, in recurse
RuntimeError: Maximum recursion depth exceeded

L ) EE FATAE 1 T 55 7 B — 28, MERR I BLRI%, 7EHERR B 1000 M3
Heibor !

WARARA/NGIE R 7RIS, AR R, B ORIE RS T BT AR S T )T . [R]I
A AR ST FERE T, TR A IR R T R AN 2 RS tH X A I .

511 &N
FHB NI, BIOSEMEFEAEZREH RN X ENTE R WA E 5
i

Python #24lt 7 — AN W@ KEL input , A DVEIERFIEIT, HERHAPRA. SH %
T4 (Return or Enter), F2/FKEHAT, input DLFAFFEHEIER FIH P EEANPIN Y. 7
Python 2 1, XANRE)4 T raw_input.

>>> text = input()

What are you waiting for?
>>> text

What are you waiting for?

FEMF AR LIRAF RN Z R FTED— R S IR P AT A2 N Jpi%. input $%
FORTEE NS

>>> name = input('What...is your name?\n')
What...is your name?

Arthur, King of the Britoms!

>>> name

Arthur, King of the Britomns!

RoRiER G H\n B4 —PE1T (newline) , B2 MEMNKFER, < liffiT. X
A& P RN B BN 1E T T R

AR P SN — R, B AARAT LR R IR B ALY int

>>> prompt = 'What...is the airspeed velocity of an unladen swallow?\n'
>>> speed = input(prompt)
What...is the airspeed velocity of an unladen swallow?
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42
>>> int(speed)
42

B2, WARM S MAAZET R TR, RS RS MR

>>> speed = input (prompt)

What...is the airspeed velocity of an unladen swallow?
What do you mean, an African or a European swallow?
>>> int(speed)

ValueError: invalid literal for int() with base 10

A G TR A A AL P SRR B T

512 i

4 IR R ATI RAR 15, #HRE B2 TRZER, HRELRA
e . B, B A

o RMPAHHR, LK

o TEWRLHIL

AR R R B S PARE], HA —HFEEEHHTT. A2 RAFHRIT,
NIRRT I, T BT T 2 e,

>>> x =5

>>> y =6
File "<stdin>", line 1

y =6

IndentationError: unexpected indent

FERZRA T, AR T35 AT 4 7 — k. (HR S RE BRIy, XRDMRT.
W, RS BRI R IR T, (R S BRI VR T Re R AR AR e L Ty, A
FERT—4T .

AT I E R R FE AR XA [ R AR I BB DUEM L. A SNRy, =
1010g10(Psignal/Pnoise) o {E Python H, PR RE 2 5 X RE RS

import math

signal_power = 9

noise_power = 10

ratio = signal_power // noise_power
decibels = 10 * math.loglO(ratio)
print(decibels)

B3, HURIBATERIE, IREERE A7

Traceback (most recent call last):
File "snr.py", line 5, in ?
decibels = 10 * math.loglO(ratio)
ValueError: math domain error
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ZHR(E SR 54T, (HAR AT AR N T HRBIFIERMHER, T ratio K
HEFSEH, SRKINEER LR 0. AR BHRAES 417, MM 1 HIR BRI AT R
Friz.

PRIIZAC LSS A0 D A R (B R, (ERA BB G RS B AR n R e .

513 ARigEF%

HuAR

—AERERE, H /) ROR, RN BB SR R B ) O HUEE .
KRBT

—ANBER, HAD 5% &, R EEABUHBR IR
ARk 3

—MEE AN EE 2 RIIERL .

RRIBHFF:

N HEHEAFATHREHEA: =, 1= > < >=, <=
BHRIE HAT:

AR KL AL G RNIZHST: and, or, F not.

At 1EA):

— BURGE R M E P PAT IR R A

A

PRIE A 73 SERWARAT AT 7R Rk 5K

i)

HE A SR ANE A AL R TE ) . 1EAIEREL: Sh R, 1R AR TR ) Sk i ik .
I3

FAFE A B IR R A P A

A A
1 — R 5 B AR SR 2 AR A
i7&=F YIS

I — AN FARE R FEA D P AR .
IRENEA]: &5 R BT I HoKs 2 SR el 45 FH 2 iiE A

B

W IETESAT 1 eR AR B )3k 72

FHAER:
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FEIE VAR HCh, ANEAT IS A K 2 A3 5

TeFR 8 1H:
WA BEARE B ok NI ARE e 3 R 4. &R H 2 FEUS /T8
o

514 2>/
5.14.1 Z>JRn 5-1
time BIHHHRAE T —ANT LU [ 24 RTRS MRBLA R IR R 3L, 44 % R time. IX LAY

FEMR A ARERS 8] FH AL TG (the epoch) LRI HER TR, Lot —MERMZH . 1E Unix
RGP, @It 1970FE 1 H 15,

>>> import time
>>> time.time ()
1437746094 .5735958

S ARG AT A, JF BRI ON St R a7 20K DI AR .

5.14.2 3@ 5-2
%1 K5EH (Fermat’ s Last Theorem ) #%, A AEMTHAIHS a. b Al ¢ BEWE(E
a +b" ="
SETARERT 2 169 n RO

1. 5—A4%°N check_fermat %, HZUNES
EHRBRAL. W n KT 2 H%E

a, b, clln (SRS E= DN

an+bnzcn

BRAL, FEF R “Holy smokes, Fermat was wrong!”. 75 W27 R4 “No, that
doesn’ twork.”.

2. 5B EAN a, b, ¢ LR n W1E, BENEER R, R4 H
check_fermat f Erflifi 12 A idi R T 975 K,

5.14.3 >]Fn 5-3

WRARE =W T, REWREEIHR=/AE, WaAT. thin, R —RETE
12 g, HEmmRERE 1 51K, BRI REERE M E S . S TEE=AK
B, AN RN AR EA TR S AR = M
WREAKERREE —MEE T HE ZHZN, ARH R =M. &0, A
L. CINREANKEZ ST HE =AY, el A ming “E8um” =A%)
1. 5—/AN%°AN is_triangle R, HEZ=AEEENES, BEIRIEA EH =K
£ BIAR T RE S AL = M T RFTED “Yes” o “No”s
2. 5L WA RETFRIKE, BeifEkg i, Rie A
is_triangle M 4h K E MR FREB MR =AML
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5.14.4 >]F% 5-4

NIEAR R B R AT SRR AR BV I R HERR

def recurse(n, s):

if n == 0:

print(s)

else:

recurse(n-1, n+s)

recurse(3, 0)

1. WHRAIRXFEH R recurse(-1,0) , SHALER?
2. WE—NURTFRE, R ZRANFE THOETELS ((Ukme).

5.14.5 Z>J§i 5-5

Je T ) > L 2128 DU 2 R ) Turtle:
PR R R, BRI E M ER M A, Raiefre (LENERE 1.

def

draw(t, length, n):
if n == 0:

return
angle = 50
fd(t, lengthxn)
1t(t, angle)
draw(t, length, n-1)
rt(t, 2*angle)
draw(t, length, n-1)
1t(t, angle)
bk(t, length*n)

5.14.6 >]§i 5-6

K 5.2: B 5-2: B2k (Koch Curve).

Bk 2k (Koch Curve) & — AL RIMIE 5-2 FIAHLEE Fr JLfAMK (fractal) .
NN x RV 2R, R A R
1. m—MKEER x /3 BRI 2L .
2. fi¥ 60 o
5.14. %> 59
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i —ANKSE N x/3 Rk 2k .
ikt 120 J .
B — AN x/3 R 25 .
TEHE 60 J¥ .
AN SE x/3 R 2 .
BIAMELLAR x DT 3 IR dhi, AR BB KB x B

1. 55—/ koch MR, #HZ—MEGM—NMKEEATES, REMHEGE %%
SE LRI Hh 2k o

2. 5 =A% N snouflake MBREL, B = SRbRMIZ, MIRCEAEHIECER -
%% http://thinkpython.com/code/koch.py .

3. Bl thze et L2 Moy iz . sidihttp:/ /en.wikipedia.org/wiki/Koch_snowflake
BEW T, IR SR AF T .

N o g ok ®»

5.14.7 TAELE

1. #1¥: @iphyer
2. B @bingjin
3. &%, @carfly
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Chapter 6

A7 3R [BHE ) PR 2

il

P orl SN
5N

V2 JATTAT T £ AT ) Python R EES 7 R IR [BIE, 40 B, (EH RTINS 1
PRAER R BB (void) - BT AERARCR, BITE—MESRB ) S0, ERIFEATIR
BE . FEAF Y, ARR S S IS — AN 3R [BHE 1 BR

6.1 R[EME

U — A 22 (B ) o B A e — R [, BT T H s R 20 2 R B R AR
B — )

e = math.exp(1.0)
height = radius * math.sin(radians)

HETHRATS IR B 2 2 . 2z HRE, eATAIREME; SdEmityl, e1n
i [1]1E /& None .

AE, AT (&) BEBFGSHEREMEMNERE T . T2 area , R[FIZEF
ZH R AR .

def area(radius):
a = math.pi * radius*#*2
return a

ZHIRATEAE IS return 1B4) T, (HEE M REMEM BRI T, return EREE—
AFIEN . XAEAMEERE: “5D ENZRBOR A, %1§%T§Tﬂ€ﬁﬁﬁﬁiﬁf’ﬁﬁ [EIRTER
WRIER T CURTEE 20, I IRATTAT DK% bR U5 15 5 (] vk o

def area(radius):
return math.pi * radius*#*2

F—JH, 14 a XL IGETEE (temporary variables)  HEfH 1/ 1 A8 15 5 & 4.
B, fEFBRNE— NSNS A — NMRENEASIRAH, .

def absolute_value(x):
if x < 0:
return -x
else:
return x
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PRUNIZEE revurn AEAFI KN, Hag A — DT,

—H R EEA AT, B IE, AHPATEERER . HIER K return BRI Z
Ja RS, BREAESAT IR ACEA 2 FIE 2 A RS, BARNFEARIS (dead code) -

FE— MR BME R BRI PRIER P AT 08— DA R A H SRS — 4 return
Bh). filn:

def absolute_value(x):
if x < 0:
return -x
if x > 0:
return x

RARBOEA FABR . R AR x 184752 0, WIBAH FINE, BB SAERPATIE
] return ARG OL T 200 AR e B2 IR PATIRAZ AT 58, R EMERZ None, iX
A 0 FIZEXE

>>> absolute_value(0)
None

JifE B — T, Python #&4 7 —ANMK N K%L abs AR IR A 0HA .

PAVRMAZ2], BB, HBEZWMEx My Wiz >y, WERE1; R
x ==y, WEREO0; W x <y, WERME -1,

6.2 EENXFX
B 65 10 B HOHORA K, AACRE A EAE IR 1 T i 22 R

N T R AR IR WAL, URAT e B2l — Fh i {F BB FF % (incremental de-
velopment) (175775, $EATF AR AR, il &R 8G AT B, SR G Kt
() 3

BT, ARBARAE T RPN 8 AR L (xq, 1) AT (o, y2) ZIAIRIEE RS . ARHE 20 i €
¥ (the Pythagorean theorem), 3 [ 2 /2

distance = \/(xz —x1)2+ (y2 —v1)?

B WEIRILLE Python 1, FESSRMERAS R AR. BAEH, MA 02
il GREED A2

AB, AT UM 4 DGR R R BEMER R, HEF R8RS
BUAEARE AT LA PR B R B 1

def distance(x1l, y1, x2, y2):
return 0.0

BAR, SRR ANRETH SRS B EIR M 0 o HRAETRE BT R IEMP, JEHAEAT,
REMWAE R AEAEE AR E R Z AT E .

PR S 2 F B R AT Ik
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>>> distance(1, 2, 4, 6)
0.0

AL PERX LAY, PTDMEAKFEERE N3, EIEE N4 ERESRERES (=K
SETL . WK — BB, FIE IR SRR .

PEI FATE 2B R BAEEE LRI, JATAT BT AR s Bk b g hnAag . T
B EHMERAE, NAZER xo —x10 Myp — yn XPIAZEE T — NS I e A2 5 A7 A
XA IFFTEI R

def distance(xl, yi1, x2, y2):
dx = x2 - x1
dy = y2 - y1
print('dx is', dx)
print('dy is', dy)
return 0.0

INE XA RBOERIEAT, BNZER dx is 3 LM dy is 4 o IXFEAIIEIRAT R0 &
BOR1E T IEMMISES It HIEMPAT TR0 E . WRAR, R ERE TR,

T—SEATHE ax M ay H°F 581,

def distance(xl, y1, x2, y2):
dx = x2 - x1

dy = y2 - yi
dsquared = dx**2 + dy**2
print('dsquared is: ', dsquared)

return 0.0

BsiT P IR AL R (M2 25 ). E, A LU math. sqre tHEIFR[E
gk,

def distance(x1l, y1, x2, y2):
dx = x2 - x1
dy = y2 - y1
dsquared = dx**2 + dy**2
result = math.sqrt(dsquared)
return result

RIS AT, AREURE) 1o B IARTT REAEAE return iBAJATITENSE RAG A — T .

2R AU R A AR AT I SR AR TR TG, AGRE—ME . BATZ RIS K print 15
AR ARG I, AIAE e IEMIZAT 25, REZM 7 Eq]. BATARIZFERIAR
4y BIFZRMRED (scaffolding) , DUVEXEFHMERAE M, (EARRE™ 7.

ORRITTAG B, el BRI —PIHATAE . BERZR I, IR E Sl L
5 EBER RS T e 3, SR ST R AR RE A IR R (1 R K ]

KRR TT A R AE -

1. WA REIBIT IR ITG, JF AR A Eokah. TR @ RIeHR, #eehs
BRIk .

2. MG AR A P, AR B RE Ron F R A EAT.

3. —ERERIEMsAT, IREMIER Ll F2RA, Bk RN E aRIEN, H
FE R FEIEAN 2 R MR PP B T 3
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TATRMAN G5 Lﬁﬁi‘“ AV VW ‘ﬁ*/\ﬂLH’Ehypotenuse IeR%, B2 EM =M
M E AL KNS, RENZ = AERAAKE. o FRIF RS 18—,

6.3 HE

REERNZ QR T, ARATBLA— AR SN a8 L 0 — B8 (sl JATHRT
KRG —AREL RN RNSEL RO Bl 2R TSR A TR

BB L AL B AP AE AL B e Al ye v, A B RO ARARAF A AE xp A yp o 2B —2
R, WP SRR . AN distance BRHUM AT LATH SRR .

‘radius = distance(xc, yc, xp, yp)

TR AERR AT SR A BATERIS 1K AL

’result = area(radius)

R IX LD PR AAE — AR, AT UG 3T T A BR L

def circle_area(xc, yc, xp, yp):
radius = distance(xc, yc, xp, yp)
result = area(radius)

return result

IGH 25 & radius Ml result X FH R IARIBE R, HE2— BB IEFEIT T, AT
] DLE A IR B A, BT AR S v

def circle_area(xc, yc, xp, yp):
return area(distance(xc, yc, xp, yp))

PR £ T LR 8147 7R A (booleans ), 18 5 % T e i iR 45 4 351 1) 52 2 AR AL B 5 8 - 41
.

def is_divisible(x, y):
if x %y == 0:
return True
else:
return False

T A R R T RS RS SR — AN B IR A, [ Yes B2 No, is_divisible i#idiR
[f] True B{ False RE IR x 22 75 A LA v %FR .

THA N R

>>> is_divisible(6, 4)
False
>>> is_divisible(6, 3)
True

== IEHAT A REAT/RE, IR TERR B e, 1A B M v .
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def is_divisible(x, y):
return x %, y == 0

At 7K B RO 5 M SRR A

if is_divisible(x, y):

print('x is divisible by y')

IR 5 5 T TH AR (4GS

if is_divisible(x, y) == True:
print('x is divisible by y')

EXERHEBRZ R,

BALRMA G 5—/ R4 is_between(x, y, z), WH x <y <z IR[A True FHN
iR [F] False.

6.5 FHiKiE)3

HATHAT R T Python H— MM T4, ERLRAEZX N TEOEEZ 5T
HIFEE S, IR RES A IRA B . REWAEM RO AT HR MEFRIE. A
LR L, URERT LU BT fiE SRS (RS b, R RIS T 2 — Ly
A RPN B AR, EAUETED.

Br 2% e RS —AMIER] TR AP UGER IEf e, XA TR FLI TAR . Al Bt 5l
BEExz — (AR ES, ERZ ST SR AR M2 5 TH¥50 . M
i, XA RI G, KT EIR PG e R HER)) 11, AR Michael Sipser
145 «Introduction to the Theory of Computation» .

AT AEIRB E B H AT A i TR A, AR S 2835 5 e SR R 2. 8
SE SRR E S, BFUARE SChELE — N0 CAB0E XSG . — MR8 E L
FBA A
BERAR A AR IR R A T 2 3] o

URARTE B 7t B E S, RS ARe S—T0 i, WARIRE R | SRR
B 3fe bR KA E 3L, AR AT B BISRALLT T 9 25

0r=1

n!=n(n—1)!

ZOE AR 0 MIFSRe2 1, AR HEARME n BB n SR LA n — 1 [IFT 3R

FrLA 3! a2 3 bl 21, BN 2 9Ll 1!, FH R 1 IRLLO! . RE—#, 34T
3LL2FLLTRELTL, ZERZ6,

SRR AT LA U SCHEAN R VG, AREERT LS — A Python PP IR E . 35—t dkE b
ZAWST S, TR factorial BREUIE B ST — AN TR

‘ def factorial(m):

AR SEZ NI 0, FATHER M 1
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def factorial(nm):
if n == O:
return 1

B, R T A R, BATEREATE VT ARIE n — 1 RE SRR IR n:

def factorial(m):
if n == 0:
return 1
else:
recurse = factorial(n-1)
result = n * recurse
return result

FEFP AT VAR AN S T8 3% )2 — 1P Y countdown L. WIRFAMEANSHIME R 3 -
T 3 AET 0, JATHATEE A 3TFHE n-1 KB IF. .
BT 2 AT 0, FATPATE A SOFHRE n-1 I Re...
BT 1 AT 0, JATHATEE = A0 3OTFHE n-1 HIFTIfe...

T 05T 0, FAIPATH D0 3FFIREN 1, AFEHEATAEN
HIFE A .

REME 15 n (O 1D Mk, R4S
REME 15 n (o 2) Mk, JRiRESER.
REE 2 5n (FOy3) Mk, MR 6 Moy — iR~ e Hom H IR [B14E .
6-1: 3 B BoR TiZRBORAH 7 HERR R bR Ak T

___main__

&

factoral n—=3 recurse —= 2 mesult —= 6

%]

factorial n—= 2 racursg —= 1 rasult —== 2

k.

factonal n—s=1 recurse —= 1 result —= 1

—

AN AN AN S

factarial M = {)

K 6.1: & 6-1: HEFRE

1% B IR TR B 5 N AR WAL [l B AR T, 7Rk I, IR [RIME 5 A 5 e, B2
n Ml recurse IRFH .

BJE—Wid, R3S E recurse fl result IFAELE, RN EAT S IR A AT
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6.6 (S Ek

RBTR P ST VLR A B SRR ARTSH) — Fi ik, (T RERAR X SEAMRARAL 2 . 1 5301
AR, RERZH EMLER . AR B AR, R SRR,
R IR SRS AT SRR I T % .

L, ARG RO, (R D (BRI T T . 4KV math. cos 2
math.exp I, fRIFICA K AL B SO0 B MO (R LR B TR A, PR oS i
PRSI0 AR AL 5 (0B 52

SR A D RO R — R, B, A A TR, AT T A
is_aivisible FHCKAIGT—MECHE f k53— HCHIS . BEDA RISIO A, —ELRAF
BRSO TERIZAT, TR ATTALAE V) 5 2578 B0 T EL T T -

BT CRERE . S (MBI, R TR, 5 ST
AR LA CGREIERNLR), WRDIRAD, “BRRTURE 0 — 1 0FTE R
LIRE] n (T (R RARRE, SBEFTRLL n T

R, {E R SR S LA SOE A TR UL RS, (IR A i
IFEAZER T !

6.7 HBaE—1H

Br TBYSRLASL, 838 A e S i WA MR AR fibonacci (CREWHNIEH)), HiE
N http:/ /en.wikipedia.org/wiki/Fibonacci_number :
fibonacci(0) =0
fibonacci(1) =1

fibonacci(n) = fibonacci(n — 1) + fibonacci(n — 2)

F1E R Python , HERIZIZFE:

def fibonacci (n):
if n == 0:
return O
elif n == 1:
return 1
else:
return fibonacci(n-1) + fibonacci(n-2)

KL, QR R B BREARAT IS, B R AN R BEIRIER . (HIR(EM 2
BRRX A T79%, A SRR X A 4 ) FH AR RE IE RIS AT, AR WS A A T A AR Nl A2 IE A 25
R

6.8 HEARA
SRR TS 1.5 15 9 S50 I Tepi 2 6 2
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>>> factorial(1.5)
RuntimeError: Maximum recursion depth exceeded

FLEFGRALRIER. BRI RAER? BENEMBEE LA == 0., HEWR
n AN —ANEAEIE, A1S 4B, Aagsa T %,

S — YGRS, o B 05. T—W, &-05. eSSk, (HKEA
2320,

BATEWAIER . FATAT LR EZ A factorial BEL, (LAY S8, SEFRATAT
PLik factorial M A SES KRR, 5 — ML gamma K%, ©F 5 LB AR KTE
Bl T BT AERATTI R 28 —Ah o7 idi.

AT AT A i R 2 isinstance SRIGIESKS MM, [FIRF, FATRAT DL {RZ LS
R IEH:

def factorial (n):

if not isinstance(n, int):
print('Factorial is only defined for integers.')
return None

elif n < O:
print('Factorial is not defined for negative integers.')
return None

elif n == 0:
return 1

else:
return n * factorial(n-1)

BN AL E AR, B AN R, EIXPME TR, R TEI— %%
#iR{E R, 3R None LATEHH LI T AR

>>> factorial('fred')

Factorial is only defined for integers.

None

>>> factorial(-2)

Factorial is not defined for negative integers.
None

IRFATEL TEPIMRAE, I AFRAVENE nfe— N IEREC 0, IR ATAT LAIE W 5
1k

PN

AR FER T — A N EARE BIP A (guardian) (B0, ATPAS &0 R4 A
F s, JRE G TR AR A 51 A IR RO . MR A A I8 U A IE B R RO 7T RE

FER A A (Reverse Lookup) — i, ALK A 350 R G FT ERES A5 B0 J7 e 4l
R

6.9 ik

B — A KFEF 70 il BN R BON AR R T BRI B e R — > B AS L Y
figtT, H= Rt E S e

o ZHRBFAFLSH LR, R REMF.
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o ZMAUH LR, d)E BRI
o R Al B KA TTVE A TR

T HERRES R ETRE, URE] AR BREURIJT 2638 0 — 2% print IBARITEES A (AT
POREATRSER) . B R m] LUS AR Som R 21 S T 2

WARTESERRE S, FAAERA return iBA) BT IN— 2% print 4], RKITHIR[E
. WRMRE, FLRESR. BB LA S0 E R ER A ZRE CRUE & XF 4
—ATHREE

IR R BCR R IE S TAE, WS e B A, B DRk A B IR A (B iR
EHT D,

FE— N EREUIT A RS RACSE AN TENE Y, W LMESATIRAEE . fltn, T2 —1
AT B A R 3Fe o 4L -

def factorial(n):

space = ' ' * (4 * n)

print(space, 'factorial', n)

if n == 0:
print(space, 'returning 1')
return 1

else:
recurse = factorial(n-1)
result = n * recurse
print(space, 'returning', result)
return result

space f& MM FATHI TR, FHRIEHSH 4. T2 factorial (4) H%H
g R

factorial 4
factorial 3
factorial 2
factorial 1
factorial O
returning 1
returning 1
returning 2
returning 6
returning 24

BRERARXF AT AR IR B I 2, XAt AT REAT B T3 . TF A 28 IR 2 540 2 fE e
I A], R — e T2 ZRA A RE NS 5 48 1R 2 (X TR ke 1)

6.10 RiER
i A5 & (temporary variable):
—MNMERFTE A T A BEE AR R
BEARIS (dead code):
FEJF oA TEVEHAT IR ARG, I8 2 O B — MR EA) 2 )5
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HEAIF K (incremental development):

—AREF IR AR, H R — N S B A AR 5 K SRR G N ]
HDRY R

T3R0S (scaffolding):

P TE R A A FA RIS, B A B R A 1 — 4

PN (guardian):

— PR, A A AR R A AL B T BE S R AT R TE -

6.11 Z i
6.11.1 >J& 6-1
R TR AR R 3R 1 e A R 4 2

def b(z):
prod = a(z, z)
print(z, prod)
return prod

def a(x, y):
x=x+1
return x * y

def c(x, y, 2):
total = x +y + z
square = b(total)**2
return square

x =1
y=x+1
print(c(x, y+3, x+y))

6.11.2 37 6-2
Ackermann FREL A(m,n) (€ XUIF:

n+1 ifm=0
A(m,n) =< A(m—1,1) ifm>0andn =0
Am—1,A(m,n—1)) ifm>0andn > 0.

#EEhttp:/ /en.wikipedia.org/wiki/ Ackermann_function . %5 —/MH{E“ack [ ik Hk
5 Ackermann Bi¥. i FIRAIREGTE ack (3, 4), HEERNIZN125 . R m FMn K
EHEKE, SKREHL? ZR: http://thinkpython2.com/code/ackermann.py .
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6.11.3 >JF 6-3

[5]3Z38] (palindrome) 52 1IEE P G P —FERIH35, W1 “noon” Hl “redivider”.
TR A € LT, A R AN 0 - BRI R BEAR R, 1T EL b (Al 25t — AN |l s, I8
B — AN RS

TR B TR LS, JFREE A s — DA E 7R

def first(word):
return word[0]

def last(word):
return word[-1]

def middle(word):
return word[1:-1]

FE5 )\ B th IR PR AR AT a0 o AR

1. 5 EANIRNE LA palindrome.py MR, 24 {4 — AP A S BE (05 7 6 U8 T
middle Hf &R /AEAFA7 —AFREMIVE? 2270 IE? 22 fF R ikhE 0 Fom, il
R L5

2. %%'5—Y is_palindrome HIEREL, #:Z2—NFRAFENES . WRLZFSCHE, iR
[l True , RZ MRl False. icfE, FRAIDAMEH N REL len KA B F4F K .

Z%: http://thinkpython2.com/code/palindrome_soln.py -

6.11.4 >J3% 6-4

HCT a BERE b BER, JFH a/b 2 b MR, e b . S5 DY is_power
AL WA ZHa b, JFH 2 a it b BRRER | True. & /RLATERLFREAEIE .

6.11.5 >JF% 6-5
a F b (R RAZE (GCD) JEHEH: — % 1R A%,

SR BRI R A LB —Fh7 s, Jedk Tax e — AN G r 2 a # 0 BRJEIIAREL
W ged(a,b) = ged(b,r) o FATATLUE ged(a,0) = a HMFERETETE .

6.11.6 >JF% 6-6
G5 —/N M ged MEREL, BZHANSEa Ml b, HRE - F MR K AL

gt 1X1E ) LT Abelson 1 Sussman 4@ 5 1) «Structure and Interpretation of Com-
puter Programs» ]

6.11.7 TIHkEH
1. #1%: @theJian
2. &R @bingjin
3. Z%: @carfly
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Chapter 7

HoE: BA

RFENGIEA, MELBAT MU T AT LRAL 8 )2 — T Hefh 7 —FoR L5k
BTS2 AR 269 & 5, Bl 75— R for MEMMREATIEARM T K. 1E
A, BATRT IR R while A SEBLEANTT e A, BB HZRIRG
SRAR T MEL A i L

7.1 EFWHE

A REAR EAREN A — AR AT 2 DORE R AR . BRI & (845 © A AR A5 R
(RE CRRIRAS AR 1 TH AR AED -

>>> x =5
>>> x

5

>>>x =7
>>> x

7

B UATEN x I, ERMEN 5 B IRATEIR, ERIER 7.

B 7-1 kA PR T ERMEACRSE DS AT .

X EFRARGT A MBS . T Python S5 (=) KIRME, FrLMRESH a =
b IXAE B A IR VAU EIRR S A B a A b ARAR. (HRX R ER AR AR I o

HoE, MR R R, WMEAE. fln, £l mRa=7, W7 =a. HE
fE£ Python 1, iEfja = 7 RAEN, 7 = a MIAEE.

UbAh, Hr, AR RX M. R a = b, W4 a WEKZEE b 5. 18
Python 1, WRAE AT LAEAS PR BARSE, (HEXWADNZEA—ERARFFIR MRS

>>> a =5

>>> b = a # a B b BEERE
>>> a =3 # a B b BREE
>>> b

5

EEATHCET a M0, MURSEECE b 06, FTAEITRRAHS T

A B AR A, BRI o X AR 0 EH R & A T B
B, AGiR .
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o
H-'“"-.ﬁ..?'

K 7.1 E 7-1 W& E

72 EHMTE
ARG AW TR B Cupdate) , B M AS RATHT I 2 BT IF .

\>>>x=x+1

RAEAINEREAR, “IRE x HTE, 1, SRR x BV E SR R E.

WA L R AR AR R, MR B MR . X2 DY Python /&S8R T
FIAHME, ARG FEHEPRIER S x:

>>>x =x+1
NameError: name 'x' is not defined

EFHAARZ AT, K195 M1 (initialize) ‘B, JEH 2 AN & S IR S0 -

>>>x =0
>>> x =x + 1

BIEAN 1 kE AR 3B (increment) ; & 1 MY{ 3R (decrement) .

7.3 while 4]

THENLE E 4 R B 3 b E GV RE S . tHEHUR A To 4t b 5 50 [F) Bl AR A
HIAESS, TARAER T HM AN, BTN, ERWBHR B (iteration) **.

BT A Python $& 4t T LB 25 5 S s S Rt . b2 — bR RATTE f a9 & 52—
F RO Wit AR B R IE A R “countdown Ml print_n. H &AW1t
Wik, FrLA Python $24t T 5 SBliis 545tt. bz —sh2AE M 2oy & 42—
WERN for BA). JEMBMNTESLLEANH.

I T IERIFEA)E while o FHZ{EH while iBAJSEIH countdown:

def countdown(n):
while n > O:
print(n)
n=n-1
print('Blastoff!"')

PRA] DMG B EA) T —FERIE ‘while iBA). EIMEER: “HRE n EAXT 0, WHTE
Hon BME, RJEiEn iR 1. 2 n B E 0 K, FTE1HA Blastoff!”.

FIEAHSK Y, while IEA) AT IRFEL T
1. BRI NI R R
2. AV, B while 16, SRJA AT T RIIER];
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3. WIRFZANE, WEIE1T while BRI, BATEFREIH—D;
AL AR A (loop), PINEE =0 5 AR R 75—

TR EARRZ AL — DB N AR R AE, PRGBS AT R 28 AN, ATT2%
IEPEI . ARINE, TR IR T &, PR ** LIRAEHA (infinite loop) **. £t
FHURFEZE R, PeroKIIME B — 3Rt 50K, TRk, =R RN LRIER, X
R K .

X countdown RKii, FATATLUEWIFEM 2 —E X IEM: 2 n i 0 S 8L %08
WA AT AR n B8 ERRIEAZ R IR, RABR MO0 1.

A LESANIE,  FTREML B A B 1 -

def sequence(n):
while n != 1:

print(n)

if n % 2 == 0: # n BEE
n=n/2

else: # n R

n =nx3 + 1

BRI n 1= 1, TUMES S —EHHIUTE n 5T 1, ZFAFABON BN 0E3A 4 250k .

FFRAERR, ZFEFITENH n ME, REREE REELZHE. e £EH, Ban
AT LAY 2 By, BT, WS REE N n*3 + 1. B, WRAEIEL sequence 5K
2R3, BAITENH S k4. 3. 100 5. 164 8. 4. 2. 1.

BT n FE RS, P AN RERR 2 RIE n e AR 1, B X MEFRES L.
X RELERR IR n A, T DR HIE B B AT LA IR . 40, 2 n fIRDERMER 2 HOf5 4L
i, MR G n —EONBEL BERRAAN 1. E—Aunbild, FRPsiTen 18y
g, 16 FFan A A E AL

AR RETHE IR P X T prA M IEHE S n HE 2R 0E /. HATVIE, WA NEY 4
EPiZ AR, (W.: http://en.wikipedia.org/wiki/Collatz_conjecture o)

AR, MAEATARE A, EE 2% )2 — ) print_n K3

7.4 break

A LR IE AT B — PR A FIEIEIMZ AR T o ZFEILT, IR ELEH] break 55
Kk HER o

Blan, RBUREMNA OISR, BRI B#A “done”. fRATLLXAE:

while True:
line = input('> ')
if line == 'done':
break
print(line)

print ('Done!")
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T2 True, HERNE, FrLLZEH & — ERATEHEIRLF] break.

RPN, FEFEasEEH —MRIES ) #n. MAH A “done”, 4T break
WA . B, FEFHiE — EITEN AT BT AR A SO B RIE TR, BLTR R —
MNEAT IR

> not done
not done

> done
Done!

while JEFRHIX AN G IR E WL, RO IRAT EALEAE R AR 7 0 W7 2 A (i AS R A0
IR, T HART] AR Rk b 26 AF (IR AME LR ZIE ), TR RS
CARELIaAT B BUXAME LD

7.5 FEHIR
a3 BT ERENRER Y, XEEF BN — D RKEBRE G, REEAR T
it

%, 2Rk (Newton’s method) & tHE-F iR — Moy ik, BOGIREESR a F 7R
WERARME R — MG EAE x FFaG, Wmr DR R T 2 20 h 5 S0 R RS A Ak 51

_x+a/x
B 2

W'Jﬁu’ ,TE%/—\‘E a 7\% 4, X TEE 3:

>>> a
>>> x
>>> y
>>> y
2.16666666667

IS

3
(x + a/x) / 2

FLVES, SRGHLME (V4=2) CHMELT, wRERIIHXAMEEEHEE—
i, CEORAS B NI AR .

>>>x=y
>>> y = (x + a/x) / 2
>>> y

2.00641025641

FEN 2 JWRREES, XMEF AT LI O R RREH 1.

>>>x:y

>>>y = (x + a/x) / 2
>>> y

2.00001024003
>>>x=y

>>> y = (x + a/x) / 2
>>> y

2.00000000003

— ROk, BATFHEATIEZE Z DDA AR IR TR, ERIAIE 2 F A2
Zhiy, AT T IEFIE 5.
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>>> x =y

>>>y = (x +a/x) /2
>>> y

2.0

>>>x=y

>>> y = (x +a/x) /2
>>> y

2.0

My == x I, WOTTLMEIETHE T FIZAMEA AN — M IEMEE x, J8FH
e, ERAEE A AR

while True:
print(x)
y=(x+alx) /2
if y == x:
break
X=Yy

TR a fE, ZXMRRFBATIER, Aok, i s HoE S S L
fal, WFRBARRKATR: REHCEHE, W1/3, LATGEE, W V2, RAREHTA
HORAE RIS -

SHAGE x My FER B, AN E R abs KI5 —F 2 Z R 405kl
BRI NEL L

if abs(y-x) < epsilon:
break

XH, W epsilon & — My HAEHEIIE, 410.0000001.

7.6 EHik

AL 2 — A BiE (Algorithm) 7Rfl: B2 il — 1A 8 ) T BEHLH] CGAME)T-
R ET TR

N T BRAEERA AL S T R AR ENE SRR SRR ARTESE ) — N BORIERS, AT
REiF T aRER. bR b, ARARIGE T 100 MRVIME SR . XMEIRIEA RN .

AN, WK 7, PR RERL SR 2 s . LRIy TS n A0 9 B, IR
A UM n — 1A TR SE — 5L, P 10 — n MRS ATE, IR B e 1R, XA
REF AT RS 9 MR EME. Xl — M5,

s, IR R RIINE . AL DLRARBRIERR R Sk AR R — i
AN ERL 2 IS FER U AR, BB AR — L T R AR PR
B RIATI -

PATFVERL AR AR Z R, HR B FEM A @ 1, MERE T BRIk, B2
THENBEAIZ O,

MNTREARIA S T RN AR — L, AR R Rk RIA K. B A
SRR F S MREF B0 7 BATEEA NERWT A1 F2RE 5, (E02 HATE A A Re R ATl
& & 2 MBI, AR USRI R
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7.7 iR
SRITIE S B IR TR, ko A B4 I (R B 2 R o % iR A vk
HE B, I H o 5 2 0 bug (117

PRI B () — A2 “xt iR 7. Bltn, wnRAEFE 100 17, fR—kKK A —
17, BFEE 100 .

R AR 1) R I~ o AEACRY rh a2y B BT 37, SR AT R E R
M. BNE—47 print 15A) (BURHARRAWRAERCRAAID), RIGISITRF.

GRS R A B VA 1 A U R R R AT B AR AE TR A AR R A,
JE AR A T

FEREIZAE R A, A P] DUKE 7 ZHR R AU AT Bosl > — . @it 6 P2 a (XL 100
N T, IR IRBIEE PIAT S IARRS, =D HE B RIXHE .

FESEEG AR, ATREFFANBEAR AT MBS RE P (K “ R IR &S5y 7 S22, AT AT REFFAN AL A 4
B, THEATHOF HBUL P AT 2 A B . M, 2R bt 7 LEECE 5
R, B IRy PR S it T A A SRR IR E — MR R, AR AN TS B bug )
MEEAZ.

7.8 ARiBF%
FHIRE (reassignment):
O BAAER R R — DT HIE
¥ (update):
AR [T EL R T T P — PR AEL 7 v
WIgat (initialize):
4 i TR 2 S PR A i — AR B 1) — PR BT V%
3 (increment):
i A B E T E TR R GRER 1.
%98 (decrement):
e el A B FE 0 7 SOR BE BT AR
%A% (iteration):
I FH 36t VA B AR A 1) 7 2Ok B 2 BT A — 4L A i #E
TIRFEH (infinite loop):
TCVE I R 24 B S AT RE o
5% (algorithm):
fipE e — 2K i) L e P AR
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7.9 ZI@
79.1 > 7-1

B F o AR REIA, A B mysqre BUBRECH . XADREEERZ a (N
B2, EHFE-DEER x 8, JFIRE a BT R A AR .

AR R, 'S — %N test_squre_root MIRREL, FTEIH a1 F &A%

a mysqrt(a) math.sqrt(a) diff
1.0 1.0 1.0 0.0
2.0 1.41421356237 1.41421356237 2.22044604925e-16
3.0 1.73205080757 1.73205080757 0.0
4.0 2.0 2.0 0.0
5.0 2.2360679775 2.2360679775 0.0
6.0 2.44948974278 2.44948974278 0.0
7.0 2.64575131106 2.64575131106 0.0
8.0 2.82842712475 2.82842712475 4.4408920985e-16
9.0 3.0 3.0 0.0

Ho 5 —502 a HME: 528 nysqre HEARM o P 5 =512
math.sqrt HEAGRTIHR; S UFIRZ PN IT R Z R A XHE .

7.9.2 g 7-2
WE R eval 82— 748, FHE Python MRS RITHIZ MR . -

>>> eval('l + 2 * 3')

7

>>> import math

>>> eval('math.sqrt(5)"')
2.2360679774997898

>>> eval('type(math.pi)')
<class 'float'>

95— A4~ eval_loop HIEL, EMAMBERH A, KEEAKNE, FFFH
eval RIHBIUE, HURTTHIZIE.

GRRT LR IEAT, FMIER I Cdone’, AAJEIRIEI R JE — RITHE I RIE A E .

7.9.3 Z>Jgn 7-3

e R B « 11 5% 4 (Srinivasa Ramanujan) &I T —/NAT DL RAE K 1/ 7
IEAMETE T 2 (infinite series):

1 2v2 & (4k)!(1103 4 26390k)
pis L (k!)4396%

7 9801 =

'S5 — %N estimate_pi MIBREL, FIH RIHA SR EIRRE 7 BH. XA R HRZAE
Hl while fEH ORI FTA DU, HERE /N le-15 (Python A F£IX 10715 1)
535D B IIEIR . AR LUK ZE S math. pi HEAT ERER, ROIILE 75 HER .

ZZ&: http:/ /thinkpython2.com/code/pi.py -
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794 TUEKE
1. #¥¥: @Iroolle
2. f&Xt: @bingjin
3. &% @carfly

80
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Chapter 8

BNE: PR

PR R VAR R, R A FFF (sequence) KL RA T
FARAR A R e TR, (2T A LR BT, [ e
S B AR I — 27

8.1 FHHE—IFFYI

TR BT RFARI T o ARAT LURHE S I8 AT — R U5 ] — A 54

>>> fruit = 'banana'
>>> letter = fruit[1]

52 JKIERIM fruit FIEBR I8 1 ITFRIFR ERS letter o

155 P R IE PR RS (index) o R 5145 HAEFFFI P AR EIRAS 775 (R 45
#)e

HRARTT REA 2 RIS IR IR (K AR 7«

>>> letter
lal

XFTRZHN, *banana’ B —ANFEHE b AR a. (HEN TIHHRENRARK, Rk
AR IR AL RS & F(offset), 5 — MBI EMZ 0.

>>> letter = fruit[0]
>>> letter
|b|

FTLA b /& *banana’ {25 0 NFHE ( “zero-eth” ), a &FH—AFHF ( “one-eth” ), n /&
B ZAFEE( “two-eth” ).

PRAT DUAE A — M & AR A A AT RIS AR 51 -

>>> i =1

>>> fruit[i]
lal

>>> fruit[i+1]
lnl
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RGME AL B BNREE):

>>> letter = fruit[1.5]
TypeError: string indices must be integers

8.2 len
len 2 —MWERE, HiRFEIZRFE R ERAEE:
>>> fruit = 'banana'
>>> len(fruit)
6

NI DTFRBEE DT, IR R S GO R

>>> length = len(fruit)
>>> last = fruit[length]
IndexError: string index out of range

H B IndexError FJR A, Z7E *banana’ FEERII A 6 KIFER. HTRAIM 0 FhTTH
B, ANFRRIYSE 03 5. N TIRERE —NFRF, IRGAUE length Jil—:

>>> last = fruit[length-1]
>>> last
lal

IR ME R R 51, REANTAF R 45 R AR G 2. RIAK fruit [-1] REHJE—4
TR, fruit (2] REMEIECE =R, DL

8.3 {FH for EFIBA

W2 E D HFE-ADTR DR TR R T F AT BERIIT S, RIK
EEERA TR, W — 2B, RIG RS E R AR XA PR BIA (traversal)
o G 5 P T %z — A while 7R3

index = 0

while index < len(fruit):
letter = fruit[index]
print(letter)
index = index + 1

AR A RO PR RAT R — D TR . IZIEA 2 index < len(fruit) ,
JITUA2 index M7 A7 H3 B FEAAERS , SRR IEIMAAPERAT . Bl M M iRs — 45
IR 51N len(fruit) -1, XWRFHRRIRE T4

HAUGANZRT, WS DR, T2 DTFRBENLS, LS [T 7R T
P, BT RER A

G 55 3k [ 6 55— P75 A AT for (B3

82 Chapter 8. #/\F.: FHFH




Think Python 2e F1%fi, 1.0

for letter in fruit:
print (letter)

FRHRAEARE, FRFE BT NP RIS LR letter o TAMARE:, EHEIAFIR
HIFrFER T

NHEIBFEOR 7T DHE CERF SRR A for JEMMVE R — DT EERFS (R
B BER T HESD . 7E Robert McCloskey 4 «Make Way for Ducklingsy i, /NS (1]
475 Jacks Kack. Lack. Mack. Nack. Ouack. Pack #ll Quack. /&R 4274 i ix g
S

prefixes = 'JKLMNOPQ'
suffix = 'ack'

for letter in prefixes:
print(letter + suffix)

Bt 2

Jack
Kack
Lack
Mack
Nack
Oack
Pack
Qack

%, f I AE e IER, BN “Ouack” Al “Quack” #F5H 1. FAULANS, &
BOXANEERE R IZA ) L

8.4 FHHEYIH
SRR A B IE BT (slice) » HERE— U RO BRE SR LT S B A

>>> s = 'Monty Python'
>>> s[0:5]

'Monty'

>>> g[6:12]

'Python'

(n:m] BRAEFTIRBINEE n ANFAFRNEE m NP TR B, BEE -1, HEAN
e — e RAMTNERES, HRAKRAN DN TRZEARG], BREE 8-1: i %
7 IR RE B VA B

wi——-'banana'
index 0 1 2 3 4 5 &
K 8.1: 8 8-1: TI &I
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U SRR S 28 *A%'?%I (F‘%ﬁﬁﬁﬁ"]@), DI BIGT 7R 8 kil I RIR IS 28 — R
» VI —HEI PR E 4

>>> fruit = 'banana'
>>> fruit[:3]
lbanl
>>> fruit[3:]
'ana'
WRB AR KRTEHETHE A, 4RREFHE (empty string) , HHA51 5%
N
>>> fruit = 'banana'

>>> fruit[3:3]

AR AR AT AR 0, (HRRILZ A, SR B AT B A
GRBEEAMIF, ARINA fruit[:] MR A? 2HRBITER.

8.5 FIHEIAER
i £ ARBER T G IR AT [0, RSB FRE I— AT Bl

’

>>> greeting = 'Hellol world!'
>>> greeting[0] = 'J'
TypeError: 'str' object does not support item assignment

HIBA LI “object 50 " RIBNFRH, “item(GEX)” RN FFF. H
il RATAARR (object) FIELR I —REIIA T, {HRFRAVEHAS HULEIE X R “X R
{1 ).

LRSS R 1 SR R AT 2 ANATEERY (immutable) , X EWREIRARESE N EAF
FER TR . IR ARG NI TR/ 8, A 7478 E’Jﬁéﬁﬁtﬁ%ﬁEﬁc

>>> greeting = 'Hellol world!'

>>> new_greeting = 'J' + greetingl[1:]
>>> new_greeting

'Jellol world!'

EHE R, FAVE—DHE T REPHES] greeting MM L. EARH T
FEH

8.6 H=HE
T B R 4

def find(word® letter):
index = 0
while index < len(word):
if word[index] == letter:
return index
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index = index + 1
return -1

FERME L, find A1 [ BHEAFMR. 52 ADRGIHEBHM N TR, e
ZANFRIFRBNZFREN RS R EARINZERF, REORE -1,

X FEFRATEE — IR W E I return E5) . WH word[index] == letter , HZL(F
LA iR [E

IR TR IUAE T AT, IR AR P IR H R A R ] -1,
AT 0 P — >3 S AR B TR K R U I 3R B —— B FR 1 2R (search) o
FAMLAGRT, B find MBS ERZE =NSH, BTG R RG] .

8.7 TEIAFNITHE
TR BE a 755 R o B VO

word = 'banana'
count = 0
for letter in word:
if letter == 'a':
count = count + 1
print(count)

WEFR PR T 53 — R ARAE ** THEER (counter)** [THE . & count HILHH A 0,
SRIGERR L a IFEIE . HOEA AR, count B3 17 HF a LS REL

A —AER2], X BARRYE 2AE— DN count HIBREH, JRZfLize sy, fEILE
TR RHE NS

WG EGIZA R, AR AR, RS E—Th =S8R find K.

8.8 FHHFIE

AL T TTHT 2 FE FTERAER 755% (method) . kMRS, B2 30590
M, (FREERRE. G, upper JHEEEE — TR, JFRE MRS
BT

ANt AF FH BIAS & B E0E TS upper (word) , T /& 7 A B word . upper O »

>>> word = 'banana'

>>> new_word = word.upper ()
>>> new_word

'BANANA'

RARICIERIE AR M ITE 45, upper, VLN T T AT B 1045, word o &F
S RINZITEAER LS.

ZHARAE F37EBRA (invocation) ; fEILGI T, FATAT AU AE word EiH] upper -
L L, A MYFRN find KIFRFERTTE, SIATZHTS B R B AT L
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>>> word = 'banana'
>>> index = word.find('a')
>>> index

W, RATEE word LA £ind , FRMTRATERETEHE S BHE N,
HY: b, find RN REEM: CERT AR TR H, AR T

>>> word.find('na')

tind BUAM PR R E TR E K, B RS A Z, BMTAIT a6 IR
le

>>> word.find('na'@ 3)
4

KR— AIiES# (optional argument) )7 1: find A DMERZ W AR R GI1E
NEBE=AES

>>> name = 'bob'
>>> name.find('b'® 18 2)
-1

PRI R R, RN b A AR R 5] 12 28 (MVEfE 2) . —HEERIE AR
5, ERIFAERE ARG, XS find BRI IBFAF AT 2L

89 inlZEFF

HUA] in g2 — M RIBEARF, B AR E . WS —AMEN T IR A,
iz [8] True:

>>> 'a' in 'banana'
True

>>> 'seed' in 'banana'
False

Blhn, TR R BT BT B ILEE wordl Y, WL ELLE word2 H I RE:

def in_both(wordlB word?2):
for letter in wordl:
if letter in word2:
print(letter)

A PRELS H 1, Python AU WG SERGOE B ARG F o IRFT LKA L LR
W, O TF (AN AR GB A BAAT TR, R (%) TR (B £ GRS B, 3T
Bl (%) 7B,

WRIRILEL > apples’ fil Poranges’, RETREIFHIIEER:

>>> in_both('apples'® 'oranges')
a
e
s
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8.10 FFFHRLLIL

RABHAFMEH TR W DO 2 P 777 B 2 T AR SS

if word == 'banana':

print('All right® bananas.')

HE MR RIS T 17 B R 3 AR -

if word < 'banana':

print('Your word® ' + word + 'B comes before banana.')
elif word > 'banana':

print('Your word® ' + word + 'B comes after banana.')
else:

print ('All right® bananas.')

Python ALK E NG T BT KAAAE . FrE KRS TR IHE A /NG PR

I, FTEL:

‘Your wordBPineappleblicomes before banana.

|

DL 1P ) LT A s AEPAAT BB AT, R A5 B A bR 5, B2 NS

TR RN R, T ARARAE BB T 5 T e .

8.11 ik

ARAE R 513 P 7 51 o RN, IR AR e s P AR A AN A R A s . R
AR BRI A B B eR A W SR — ANl 53— AN By, WERE True , (HEAAPIA

HHR:

def is_reverse(wordil word2):
if len(wordl) != len(word2):
return False

i=0
j = len(word2)
while j > O:

if word1[i] != word2[j]:
return False

i+l

j-1

i

J

return True

5 Af IR E I PR A, WERAR, JATAT LY iR False . B, £
BB ARIE Ty, FATAT LMBE B2 S5 K . X e & A — SR 2R a4 AR —

AT

i A §2ERG]: 1 AT wordl , j RG] word2. G0 HEFRATER B ANASVLEL ) 7~ BF,
FATATASZEDIR [F] False o WIHRIRATTE BOEAMGHH BT 7 REASUCAC, FRATRE True .

W ARIEATTH B35 “pots” Al “stop” MR 1Ze&EL, FATHIEEIR[A] True , HEAFE]—4

IndexError:
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>>> is_reverse('pots'B 'stop')

File "reverse.py"B line 15F in is_reverse
if wordi[i] != word2[j]:
IndexError: string index out of range

N T ERIZRAR, B DR RNR M ILAT Z 0T, ATENR S HIME.

while j > O:
print (i@ j) #

if word1[i] != word2[j]:
return False

i=i+1

j=3-1

BUE, [IWEXIBITZE, FBREEZHER:

>>> is_reverse('pots'B 'stop')
04

IndexError: string index out of range

B IKPEIARE, § FMER 4, BHFFE Jpost’ WTERIT . 5 —NTFHFHIRGIZ 3,
BT 3 BOPTUG1E B %2 len (word2) -1 .

RIS R T IXAE IR, IRRIBITREY, RERAS W e

>>> is_reverse('pots'B 'stop')
03
12
21
True

XAV T IEFE R, HEFERRMEARIEIT T =R, XRZAE. sk E R A
BATVEIF PR KA T AH 4. FESE— RGN, is_reverse FIARMUANE 8-2: 34 BN,

wordl —= ‘pots’ word2 —= ‘stop’

| === 0 j—= 3

K 8.2: & 8-2: HEARIK

TN HEAR B T SRR, EOETHEY T AR AR, BE N T LRk U 4 A0 § (EROR
wordl fll word2 HHIFET.

MXAHERR BTG, E48 BIsATRET, BRUOEARRHMES 1 A § (E. BRI RIXA R
B e AR
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8.12 ARiEFk
X4 (object):
AR B T] PAS| IR TG« BLAEARRE 0 AN A4 A 1
J#% (sequence):
—MERRERES, SMEEET AN BEER SRR
Tt (item):
Fe 30 o ) —AME
%5 (index):

HRGEFFHIF TR (PR M. 1€ Python 1, %7l
MO TF46 .

YIR (slice):
PAR 51T 45 8 B 45 H v B
TEFFH (empty string):
—NEA TR TR, KEN 0, HIPIA S5 ER.
A2 (immutable):
TEER AN BER AR PP A1 5
WJJj (traversal):
XA A TR BATIEA, W TR AT SRR
#% (search):
—iE P, SRR B AR k.
148 (counter):
RS &, WE I 0, JF LAY .
7 5ARA (invocation): AT — A I7 IR A .
Al 24 (optional argument):
— R EE D ITETP AL ELRE NS

8.13 % SIRh
8.13.1 >JFn 8-1

Ml R, R AT TR SO hitp:/ /docs.python.org/3/library /stdtypes.
html#string-methods « A 1 #RVRELAEMATR B4 TAER), AT LSl I b i — 28757,
strip M replace JLHHH.

CREHRER T Al Re s R B AL, BN, fE find(sub[Bstart [Bend]]) W, i
FSEEREXRTIESE. L, sub RUNIESE, HE start £ IER, M HEHIEIREEM T
start , WA—E LI end .
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8.13.2 >JFH 8-2

AT TIEM count , ERT Z AT 48 28 Ao it 4 counter o B LKA
TSRS, 5 — AN ‘banana‘ T a AN TV A

8.13.3 ] 8-3

— PRV AT LR SZARE PRI = AR 91 Wl E L AR SR . Dk
N2, BRERE TR PN 3, BIREEEPADTR, LU,

>>> fruit = 'banana'
>>> fruit[0:5:2]
'bnn'’

AARON-1 B NIRRT AT, FreAUIR [ -1 B — MR 7T 8
MHZXAMEHE (diom), #>1# 6-3 11 is_palindrome PRE(HS A—1TAAISAR .

8.13.4 >]Fi 8-4

TR, A A TRE - DTRAHERAEE NG TR, HEKDEDA
—UE AR IR RERN AL BRI R BT A A (RES R T ).

def any_lowercasel(s):
for ¢ in s:
if c.islower():
return True
else:
return False

def any_lowercase2(s):
for ¢ in s:
if 'c'.islower():
return 'True'
else:
return 'False'

def any_lowercase3(s):
for c in s:
flag = c.islower()
return flag

def any_lowercase4(s):
flag = False
for ¢ in s:
flag = flag or c.islower()
return flag

def any_lowercase5(s):
for ¢ in s:
if not c.islower():
return False
return True
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8.13.5 =] 8-5

BURGE TR — RSN iRk, S AP R EE IR L. BT IR
ek R AR, R T VS PR MR B B B, UL “A” = AREEDN “D”,
“Z” ik AMLER “A”.

B — A, AT A AR AR R RO, B, “cheer” fFS 7 ML
BJFZR T "jolly”, “melon” #i#-10 MLEA K T “cubed”. 7EHF * (2001: K75 il
%) (2001: A Space Odyssey) * H1, "Wt LA REMIINMY HAL, W2 IBM fi#% 1 MBS
) R o

9’5 — Y rotate_word MR, BX— NFEREM—NEHIENIES, HIREJEF
T B IR G B B FL 5 15 B — AN 2R 5 .

PRATREAB I N ELRRE ord & 7T LUK T AT REAL IRBUELAREY, 384 chr , & A LLREEUE A
MR R T4, T BRI 7 B Ly RER P Sk, 4

>>> ord('c') - ord('a')
2

RN 2o BPRERPEE A i EREEER: KNS REUE RS2 AR .

W _E—se ] 5 B A0 A 64 i PL ROT13 Zwfid, BILL 13 Afmfs & el ig. wH
WA RIRE G EI, A v] DRI R KT, FHiY . %% http://thinkpython?2.
com/code/rotate.py o

8.13.6 TamAE
1. #1%: @xpgeng

2. BXf: @bingjin
3. &%, @carfly
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Chapter 9

R BRI AN RO I, RVE B A R R 1 PR SR R A 5 - ki . il
BATRR S e K RIS, BLR P AP 8 AR MBI A . 535k, BIBHA
W —FREFPIT R TT 5 T 1 A R (170 L

9.1 ZENEIFFIFR

NT SERRARZ R 2], BATFHEE—ANTOERIA 53R . W% EH L IR 5R, Hidi
FFERATE MR Z — 2 H Grady Ward W I TTHRZG A AIFIER, 1X /2 Moby ] #L I
HB)—&#5 (M.: http://wikipedia.org/wiki/Moby_Project Do ‘& 113,809 /™ E Y 5
T2 Y, BIFEIE Rk DL B SO R A A R ] . E Moby &, 28R )
44 72 1138090f fic 5 URAT EAMhttp: //thinkpython.com/code/words.txt F#— ML,
A4 E TR AL A words.txt.

GO AESOA, IR AT A — AN SOR g e T T e, (HAZ2 /R R) B Python H1i3
B . WEMREL open #2 A AAENTE S, JHIRIEI— XHFTER (file object) , fRATL
fi e BB STA

‘>>> fin = open('words.txt')

fin SRR SRS R — A . 2SO ARt 7 LA %, 48 readline ,
HMSCAF P B I A BRI ERAT, IR R 5 45 ik A«

>>> fin.readline()
'aa\r\n'

FEWFIERF, H-ADHRIER “aa”, R FEK. FIN\n AR ATH, BIZE
AGAT, EN TR IXA AR AT — A0 TF .

PESCA S RRER EAE A I B, I AASRAR PR H readline, R3RAT R —ANFi]

>>> fin.readline()
'aah\r\n'

TN “aah”, BEREEAIERERE, TAAEREER. 8, AUREK
WL TR, BATAT LU 747 R U5 strip I E:
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>>> line = fin.readline()
>>> word = line.strip()
>>> word

'aahed'

PRALAT DR SR xT G for TEIA —#870. IERE P BEHL words . txt JFHT ENEEAS FLiA],

7

fin = open('words.txt')
for line in fin:
word = line.strip()
print (word)

9.2 %43

T VIS A R EIRE IR RN, MIZEDRERE T

9.2.1 >JFR 9-1

IS — AR, ARSI words . txt  , SAJE RATEVH AR K R 20 A~
PER) IR (AR

9.2.2 Z>JRi9-2

1939 4F, Ernest Vincent Wright iR | —A& %N «Gadsby» B/, 2/ B 58 4%
AT “e”. BT “e” i A T8, FItiX & 53],

FE b, AMEANZA T RS (P45 e) R — ML ARTERIRAER) . THiGE
g, ERZEE RN KIS, RAT LZHTH k.

U, AEULEAME T GERATFRRMIES D).
5—/Yf has_no_e MIEREL, WIHRL EFIHEIATAEE LR “e”, HiR[Fl True »

B E—T PR, RITEAEE “e” B8, JFHIFEIIRP AT “e” Rinftt
Bl

923 >JFi9-3
IS — NN avoids MEREL X —PNHEIFEM— MR EZILEHZRFESE, R
FR P AN ST B AR R AF, MR Bl True «

BUARKIRET, S P AN — N EEIE I 747, SRJE3T ENAS R 5 IR A8 7 5 1) H 4] 1
B, IRAEEIRE]—A 5 MR A IA G, R HER K iR K H b 47

924 >]FR 9-4

'S — NN uses_only MIRREL, HZ— /MM —ANFRE . WFZ s R
FRFE PR, WiRE True. #REER A acefhlo X J LN FE/iE— NI T4? BT “Hoe
alfalfa” 4.
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9.2.5 Z>JFR 9-5
G5 — AN uses_all HIBRHEL, $532— 1Al Al — A U8 HI A7 RFAEL R 777 85

U RAZ B AL B A R P I A Dk, MR E] True. fREESEEH 2/ B A5
T RIGE 75T aeiou 8?2 WL aeiouy WE?

9.2.6 >JFi 9-6

Yi'5— 4N is_abecedarian (MM, WIREEIA IS RF L R IIFUTF L (RTF
EHFHE), WHEE True . %A H A& S (E A 171 2

9.3 H#HE

AT — T T 218 — AR R R AT DURE S & — R oE B R k. 26—
B fi] B (1451

def has_no_e(word):
for letter in word:
if letter == 'e':
return False
return True

for JEHIE ] word I FRF. WIRBAIREFRF “e”, IATATTLLY IR [A] False ;
BN FRATBAEE T —ANFRF . WERIRATIE R B B G, MERERNEAERE— “e”,
AT AFRAT TR [B] True

PRAT LA in BAERF WL EIR AL, (HRR T —H A S BOX ke, 2R ERR T
RN

avoid & —NHEIEAK has_no_e B, (HE4EMEAHFR:

def avoids(word, forbidden):
for letter in word:
if letter in forbidden:
return False
return True

— HBARE)— NI R/, FATRE False ; WRBATBIATEHRERE, FATR
[F] True

B TR AT AR LSS, NI uses_only B LI BREURE

def uses_only(word, available):
for letter in word:
if letter not in available:
return False
return True

XBBIMEN—NREFFEHFZFRIFIR, TiA R IFH T RRYR . iR EATE vord
R B —/NATE available FIHIFRF, AT LLR[E] False o

B TR word 5T ER T AT A UHEAT T2 Ah, R uses_all BREE L
7.
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def uses_all(word, required):
for letter in required:
if letter not in word:
return False
return True

VARG ) B/, AT word IR W ST AR R 1 A B A
i, FRATIR A False o

IR E AR HNUR 2 KRS, IRATRE LR IR R uses_all SEHT I CM R
)RR — AL, AR RE S K

def uses_all(word, required):
return uses_only(required, word)

KR — Mg A ZRIEfRREIRE (reduction to a previously solved problem)
HIRE P TR TTER — AR, WU, PRIV S 10 T 50 5 U BT 2 ok (0 il LA
—N, RIERH T A BRI TT R

9.4 (ERRSIHEITREIS

AT — 5B for TEM RS S AL BOIR RN T 2B 17 5 B 548 AL R 51
ERUESCE

T RTHI) is_abecedarian, FATTLAILLEALEI T4, H for TR RS HITEH AR
F.

def is_abecedarian(word):
previous = word[0]
for ¢ in word:
if ¢ < previous:
return False
previous = C
return True

— A A AR i

def is_abecedarian(word):
if len(word) <= 1:
return True
if word[0] > word[1]:
return False
return is_abecedarian(word[1:])

H— IR ] while ¥

def is_abecedarian(word):
i=0
while i < len(word)-1:
if word[i+1] < word[i]:
return False
i =i+l
return True
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FEFHET 120, i=len(word)—1L IHA. RIS, BELALWESN i A1 (RTLUG
SRR SRFHD MF i +1 D0 TURIEARR F— ).

MR T —DNEREESRTHN CERFERD, IARATESEEE IR T W, Binf
iR [f] False .

UER PP A AR BAT R A R B — S R, A Z IR E L. Oy RS PR
IERER 1, BATH flossy’ XA ARG EKEN 6, HLEJE —IXKTEHMIBAT
I, i 4, KREEEE 2 DMFRINRS . S ISR, R ERUEIEEE — MR —
TR, RIEREAIA R

N2 is_palindrome BRE(H)—FIIRA (VEN 34 6-3) , HAMEH T ARG —A
MEHT IO HFAERT L 53— A MRS I A6 - 4E T A& -

def is_palindrome (word):
0
len(word)-1

i
]

while i<j:
if word[i] != word[j]:
return False
i+l
j-1

i
J

return True

B, JATHT DS R R A N 2 FT S MR ), AR

def is_palindrome (word):
return is_reverse(word, word)

A 8-2: pAEFHIAM is_reverse.

9.5 ik

TR MRAR R o A% 2 A A SR ek B O 25 0 AR, RO AT A AT B 45 2R . RIfx
FE, 0T LT A P REE R I ARG, AR, AT WAEFA AT RE 2 18]

P has_no_e ABI, AMANEHKIHGITERE: 54 ‘e WHIANiZRH False , A
R R %R B True o RN AT DMR 2 5 5t Ae A2 21X PR RRG Ot .

A, F AR AR TR E£E5F “e” BRuEd, RMZI “e”
FETFIR 45 R DU AR A BAA] o ARIEROZ IR B i) o o i) UK R A R B ], T
Frep . TEFFER—MFHRBA] (special case) , K—N&H H IR 588 201 F 51 .

B T ARAE BT ], AR AT DU — 2R 8L words . txt H A IR £1 SR MR AL T o
AR, RO RS, (REER . IRVTRERIR — KR (B T ARX A
BRI KRB R ) — KA R QA BRI S I 5n)D

—ORIE, MR RERE BRI B ET R, AR AE A G T EAR 5, I BRI R fig )
T PRV BECRUEAR IR P /2 IR o IR — A& & v AR K AT :

PR RE T R R IAEAE, (R TCRIEIAFEER R !

—Edsger W. Dijkstra
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9.6 AKNifFF
SR (file object) :
REEST AT AR &
fRT AR 2 R EL 2R AR P ) 8
PR T AR SR ) L A DAy 2 0 AR R PR ) R SK e I R 14 79
ek (special case) :
AR R B AN S I R 45 (T ELAR AT RE T IR LE A AR R A8

9.7 I
9.7.1 ZJ§Rk9-7

A EET T #EH «Car Talk» (http:/ /www.cartalk.com/content/puzzlers) 4
I — ATk

R — N E ZAELEX TR 5 FHRLR IR — R LT RES T & S A E SEBR
AFFERI AR H, committee XA, c-o-m-m-i-t-t-e-e. AIRHIENA i
ik, WUAKE T . B Mississippi XN HL35]: M-i-s-s-i-s-s-i-p-p-i. BUIHFFIXLE i
BRI %, MEFFE %M (RIS — MO & = ANESER St T H Rk
TR, ERTREEME—REE SRR B . ORI BT 500 21, (HE IR A REARE
= AR FRRA A2

WE— T, WEXARE., ZFE: http://thinkpython2.com/code/cartalkl.py »

9.7.2 Z>]Fi 9-8

THAZR—AKE «Car Talky HEE (http://www.cartalk.com/content/puzzlers )

“H—RK, RIEASEAE LS, RIBRERDRMERER. MKSHERER
—FE, B RER 6 M BRI AL AL, iR T 300,000 S EH, F
Aef F 2 £+ 2&:3-0-0-0-0-0.

BRYREFMREAEBAEAER. RTEEIE AR 8, Wi, F
A e —FE . B, 5-4-4-5 2 B SCE. BT LARR I LFERAT RE 2 3-1-
5-4-4-5,

—HHUE, SR IAECT AR T S, BN, HEARECTREAR K T S 3-6-5-4-5-6,
ot T s, 6 M BT R IRI AL AR A T R SCH. AR A ? —Se s, B
A 6 AT #RAZ AR T I8 3K

MATER T, [EEG KGR EERN, BRELEZ?7

MM, WA 6 M3y, ARG ERKNEIR. FR: hitp:
/ /thinkpython2.com/code/cartalk2.py
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9.7.3 >J@t 9-9
A& «Car Talky B (http:/ /www.cartalk.com/content/puzzlers ), #R0] LU
8 A A2

CHRAEFRIRE T HRMW, AR AR P H EE LHC T SO SRl 2 b i
tean, i 73 &, Mot 37 & . WAVEEIEL LXK, RET 2D
UIZFEII TS5, (HRBAVR R B I HAB TG L, Fa B R EIE X
MR, R HROER LA 6 IO KRR WIBRER . F, LBk
PUIRIRSEIZ 1010, KR LEEIE T RE R AR PRI T &, I8 VR i E, 2 JRik e
L UOX RIS & BAG U, ARG I kA 8 IR A, @R T,
WAL KT 7

95— DB E R Python BEL. $75: FRFHI 26111 TR AIA M. B R:
http:/ /thinkpython2.com/code/cartalk3.py -

9.74 TIEkE
1. #1%: @iphyer
2. BXf: @bingjin
3. Z%: @carfly
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Chapter 10

B AR

KA Python i HIFIA ERA L —: FIFK (ist) . (RIEKH LI RTHR
IFIIR AL A — XS0 2 A A PRI 2 R A4

101 FIRE—NF5

PR HRREL, FIREm 2 MELRAEA . TR, MEHGE T SRS,
AT DORAE M E R SIRPHIERN TR (element) , AR HEFN I (item)

QI PRI IEAT 2 M B R0 TGS (DA ) Koo s S diie R

[10, 20, 30, 40]
['crunchy frog', 'ram bladder', 'lark vomit']

F—MTRAE 4N BEHIE. BoAR-NEE 3NTFRRMIIER. — IR T
TC R AT ERAMFEIEIE LA, FHMREE —ADFRE . — MR, — MR
444\§U%%:

’['spam', 2.0, 5, [10, 2011

TR —ADFIERA, BN HRE (nested) FIFK **.
AU ETTRIIREIONZINE; R AZERES O g5k,
IEAARAR ISR, R AT LK 2R O IR 45 2 -

>>> cheeses = ['Cheddar', 'Edam', 'Gouda']
>>> numbers = [42, 123]

>>> empty = []

>>> print(cheeses, numbers, empty)
['Cheddar', 'Edam', 'Gouda'] [42, 123] []

10.2 FIFRETTHY

Vi ZIR AP IR IR, 507 R & e A RTEA A R, A I T G S e SR S
. $5PRRIEAIRE TR MRS . i, K5I 0 JFHa:
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>>> cheeses[0]
'Cheddar'

AFRFER AR, FIRGEATAR M . 455 54T DR IE 15 A 10 22 i, emtda i
T IR RGP E I TTER -

>>> numbers = [42, 123]
>>> numbers[1] = 5

>>> numbers

[42, 5]

numbers PRI A1 HIILE, JFRE 123, BEZRKT 5.
10-1: kA B & cheeses . nubmers Fl empty KRS E .

st
cheeses —= | 0 —= 'Cheddar’
1 —= 'Edam’
2 —= 'Gouda'
[zt
numbearg —= D —= 42
1 23
H\“‘ 5
st
ampty —= :'

K 10.1: & 10-1: REHE

FIR AN EARA "list” & TR, S TWHZIIRIIITR. cheeses fiIA— 117 3 4
TLERMFIZR, 3 MITCRI TR B2 0. 1. 2. numbers BLEFHA TR WEBERE A0
FRIERA 123, BEBIKEN 5. empty MR —MEAITCEMFIER.

FNZR T bR AR R BRAN A5 B R AR AR

o AEATEEBRIE AT LLAE N Hr.

o WIRARKEEEE —MAFEEN TR, HFESEE—AR551% (IndexError).
o IR THRRMEL, ER NIRRT R YT 7 513K .

in IBHEAFFLESIR P R A] LU

>>> cheeses = ['Cheddar', 'Edam', 'Gouda']
>>> 'Edam' in cheeses

True

>>> 'Brie' in cheeses

False
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10.3 WAL
B3 FE T3 5 912 (0197 202 ) for TR FR. i BRI 70 o 3 5 2ol

for cheese in cheeses:
print (cheese)

AR AR A TR R TR, XMINEACE LN . R, WRAREZE S N B 5
FIRPICER, IR EEE SRV — R 75 4 & A B R4 range 11 len

for i in range(len(numbers)):
numbers[i] = numbers[i] * 2

XAMEIRK I P FIFR I RN TR . len IRMIFIFRPHTTERE M. range & — M
B0 B n—1 FARKIFIER, Horbn AR, SHXMEATH, 1 32T —PNIEER B TR,
fEA EAR TP RRE R A 1 SBOZCR IR, IR .

X ADZEHNERHAT for TEIAR, AFA AT B T4

for x in []:

print('This never happens.')

RE—AMIIRAUEE 7 — MR, IRERSIRAFERPEE DR TR, THX
MR ER 4:

’['spam', 1, ['Brie', 'Roquefort', 'Pol le Veq']l, [1, 2, 3]1]

10.4 F)FRIRE
+ BEFFHEZZ Y%

[t, 2, 3]
[4, 5, 6]
a+hb

>>>
>>>
>>>
>>>

[1’

N O o oo

3> 4: 5; 6]

BEAT * U@ I ER Mk

>>> [0] * 4

[0, 0, 0, 0]

>>> [1, 2, 3] * 3

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

BT EE 4R BT EE IR 3 K.

10.5 FIFRUE
PIk (slice) 2B FIFEE H X 513R:
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>>> t = [lal 'p! ! q! le! 'f']
>>> t[1:3]

['b! c']

>>> t[:4]

[Ial b ! 'd']

>>> t[3:]

[Idl’ |e|’ Ifl]

WERVRE NS — RS, VIR MR I G . WERIRE IS =R 5, DIk =215
KRG PrUAMURIR P H A s, Ul st 2B SR — A% L.

>>> t[:]
[Ial’ Ibl, IC', Id', |e|’ 'f']

HI AR AR, W AEBSSIRZAT, X HRIATHE TR RA .
VI i@ A e IEE A 3, WL —IRE R 2 AN TR

>>> t = [lal 'p! ! q! le! 'f']
>>> t[1:3] = ['x', 'y']

>>> t

'a', 'x', |y|’ 'd', 'e', 'f']

10.6 FIRFGE
Python RFIERSEHE T —2L 757k, 51, append ¥ I1—NHT 76 2 2 5112 1) K it

>>>t= [lal, l'bl, IC‘]
>>> t.append('d"')

>>> t

[Ial ! rc! 'd']

extend KR~ MNIIRMENSHL, IR IILH R Pra CEINE Hbrg R+

>>> t1 = ['a', 'b', 'c']
>>> t2 = ['d', 'e']

>>> t1.extend(t2)

>>> t1

['a', 'b', 'c', 'd', 'e']

XA £2 WA B
sort FHIRH M Tu R M/ BIRHEATHER -

>>> t = [ldl’ lcl’ |e|’ 'b', |a|]
>>> t.sort()

>>> t

[Ial’ Ibl, IC', Id', |e|]

KB ISR I EH R TR FHA R BT BIREIT BN, 2R )FR ] None. W1IRRE
SMIE T t.sort O, ARORE2XTEE RUR B R B .
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10.7 BRET. TRiEFAYIH
KA LA REGE PRV ROF, - RS T4 TE 2R A

def add_all(t):
total = 0
for x in t:
total += x
return total

total I A 0. FFXKIEANS, x NIIRBKM—ATuR. BHEFF += 124 7T MR
MR RN . X EEMMETER (augmented assignment statement)

’total += x ‘

HHF

’total = total + x ‘

BIEA AT, total FRIFTTERMM; — DREFERRRAN AN BMEF (accumu-

lator)

PR P R TR IR — MR H#RE, Frbl Python ¥ EE N —PMHNEN
B R sum -
>>> t = [1, 2, 3]

>>> sum(t)
6

—MERFEIR— BRIV TCR G IR R E R N AON VAH (reduce) -

A, ARERIE — IR IE T Z P 7 — D51 Bln, T f R 82— 4
PERAENSH, RIS KRG TR RESIR:
def capitalize_all(t):

res = []
for s in t:

res.append(s.capitalize())

return res

res AR N — DI BRGNS, FATHIT —DIoEK. Frll res 25— g
RN

KL capitalize_all XA IEAEA IR BRET (map) , B “Welit” —> ek
(FEARFIP R TTVE capitalize ) RIFFFHIEEANTE L.

T1 N H LR R MR e e — e n R, JRIR AT AIER . B, T T R
WA apep g, FFR Bl — MU S RS 747 B K513
def only_upper(t):

res = []
for s in t:

if s.isupper():
res.append(s)
return res
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isupper & — N FAHINE, WRFAFHMEHRE T, NRE True

FA only_upper IXFEIIRIEMERR N TFik (filter) , FOABETIELITLER, KEHER
RIRHITTR

KAB 7Y H P AN ARAE AT LU WU L SRR XA AR R

10.8 M=
B LR ER LAFIR A WBE— DN . WRARFIE TR FhR, /-0 LLEH pop :

>>> t = lal’ 'b‘, 'C‘]
>>> x = t.pop(1)

>>> t

|a|’ 'C']

>>> x

b

pop BN, FFREPMERKITTER . WRIRARM TR, ERBERIFR G — T
o

WERVRAN TG B BRI TR, AT DM del 857

>>> t = [lal, 'b‘, 'C‘]
>>> del t[1]

>>> t

|a|’ 'C']

AR SR AR AE E MR B (ERAREI T A7), AR LMEH] remove -

>>>t= [lal, lbl’ 'C‘]
>>> t.remove('b')

>>> t

[Ial 'C']

remove [ [B]{H /& None.

ERBRZANIUR, RTLEETI R R IME del

>>> t = [lal, l'bl, IC‘, Id‘, le|, ‘f‘]
>>> del t[1:5]

>>> t

[Ial 'f']

FIRERY, DRk # 2058 A ThR (MEESE AT ARFrE TR,

109 FFRFMFEFFE

MNP RSN TR TS, PR MEA R HE AL
BIBNIEAF T 7778 . AT LMEH] List ¥ — PR s e HOo 777 1 513&:
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>>> s = 'spam'
>>> t = list(s)
>>> t
'g! |p| ! |m|]

BT list 2N EREAK, MRS T AELTES . RAFEREH 1, BT
FEHORRMG 1. Xt MTrAaAT t -

list BRECK 7575 2 BRI 75 . WHIRARREE — A F R/ H 4 B pl— 2L 5], R
DU split JiiZ:

>>> s = 'pining for the fjords'
>>> t = s.split()
>>> ¢

['pining', 'for', 'the', 'fjords']

AR R — U 78R (delimiter) FITIEZAEL, $REAH A FAHEY 83 2Z 8] 7>
Fe . BT R AT B

>>> s = 'spam-spam-spam'
>>> delimiter = '-'

>>> t = s.split(delimiter)
>>> t

['spam', 'spam', 'spam']

join KITHEEAT split M. EH—DFRFHIIRITTRIHZER . join & DTFIFH
Jiiks PrUMRTE EAE AT B e, A IR NS

>>> t = ['pining', 'for', 'the', 'fjords'l]
>>> delimiter = ' '

>>> s = delimiter.join(t)

>>> s

'pining for the fjords'

FERXAI T, SRR — 2%, BTLA join FEERIA]Z [AJA N — AN HE . W RAEH
TSRO TR S, AR DUER A AT R 0 AR BRAT

10.10 & Fn{E
U RERATBAT T T IR AELE )

'banana’

'banana’

HATFNIE a A1 b HARF—DFAF R, ERBATAFIE R SRR B — AT S, X
BAWMARENARE, WE 10-2: k& EHR.

— DL, a Mo REAM A HFEMER AR S 5 MELE, ENHRRFE— X
%o

NTEEWNZRZRTIRAR DR, RATLMER is B854
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a —= "Banana'
b == Banana'

A
b 'banana’

K 10.2: & 10-2: REE

>>> a = 'banana'
>>> b = 'banana'
>>> a is b

True

FERXABIF, Python SUER T — DN FAFEREX R, a Ml b #RIGIAIE . (HE AR
GRS, ARIF RN A3 B

>>> a = [1, 2, 3]
>>> b = [1, 2, 3]
>>> a is b

False

FrLURASE I E 10-3: kA @R,

a—=[1,23]
bh—=[1,23]

K 10.3: ¥ 10-3: IREK

EXAM T, BATRIXAFIRZ HHFE (equivalent) [, FNEANTEMFIMITE.
HEATHA HHE (identical) , FUAMAIAZFE—ANX R, WRHEANF HE, 12
AR, HR2MFEATRMEER, ENA—E 2R,

A, AT EAESF AT g Al BRI, — D RIE A
o WERARXT [1, 2, 31 R{H, 2GR —MEABHTFIRSIEN S RS —DIIRAF
FEfeER, AT ENTAMEIRE, ERENIFFARE 5.

10.11 3%
WU 2 487 5, BREARED = a, AR ABEIEEF K %

>>> a = [1, 2, 3]
>>> b = a

>>> b is a

True

REEWE 10-4: k5 BN,

AR E RN G 2 (R RN Bl (reference) . fEXAMIFH, HWAXE—%
A5 H
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a
. _=>[1.23]

K 10.4: & 10-4: REE

WR—ANWNEELT—NEIH, WEBWSHFEEZNEH, BIABEXANFE 2 BHlAH
(aliased)

IR B A B G AR, X Hh— AN 44 (alias) BYSCAR X E M B H B 5 44 -

>>> b[0] = 42
>>> a
[42, 2, 3]

REREMTHRER, (HRR S SEM AR, WH, 850 T 7] 2 GAE ) 44 AR X
ik o

X BT H XA AT A R, RN A AT A . il

a = 'banana'
b = 'banana'

a il b A2 AR R — A 4/F A _ERAT AR .

10.12 FFRESH

RGN IIRIE NS EAL S — DR, REC AR B FIRI A5 o an 3 g ot
XANFIRBAT TS, SEHHEPA BRI B4, delete_head MFRFIFNHE —ITHK:

def delete_head(t):

del t[0]
XA FH XA R
>>> letters = ['a', 'b', 'c']

>>> delete_head(letters)
>>> letters
[Ibl 'C']

ZH t AIZEE letters AR — MW RAINZ . HHEREIE 10-5: #AER.

. list
__main__ letters = —
1 7| 0—="Ta
—_,.-"J .l — Ihl
delete_head it~
g —= o

10.5: & 10-5: HERRE
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HI ARG WEEE, BRI EmEAEETE .

i EE R R AR R B E A G S R AR R X . 140, append JiiE—2 MBS —4
B, T+ BEATRAE SRR

>>> t1
>>> £2
>>> t1
[1, 2, 3]
>>> t2
None

[1, 2]
t1.append(3)

append f&2%1)3 i ] None.

>>> t3 = t1 + [4]
>>> t1

[1, 2, 3]

>>> t3

[1, 2, 3, 4]

>>> t1

BEAT + QTSI SRR SIER

MR E S — MESFIR IR, X — IR E 2. B, XA RE R 2 MBRZ R T
35444\5ﬁ%§:

def bad_delete_head(t):
t = t[1:] # EIRIE

IR IBEAFQIE T — IR, RIaRARIENILL © 517 78, ERIFASEI R
TR BSIE.

>>> t4 = [1, 2, 3]

>>> bad_delete_head(t4)
>>> t4

(1, 2, 3]

£ bad_delete_head HIJTURAL, t A t4 fiRIA[F—/MoIF. FESRIT, © f510—DH51
R, (HIE 4 PRIR R ORI . A BB A& .

—MERWEEE, S DOIEIFRE DR . B, tail & E51FR PR
TN ZAHMITATER

def tail(t):
return t[1:]

RABRBAAEEERIIZIZR . T 12 BB 7

>>> letters = ['a', 'b', 'c']
>>> rest = tail(letters)

>>> rest

[Ibl 'C']
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10.13 i
MO REFIR (DL HARTT AN %) & SECHTRI R T HA)as— 55 W R B
DU B AT TR 7 1

1ﬁ§ﬁ%ﬂ%ﬁﬁﬂﬁ%ﬁﬁﬁW& SRJEIRIF] None o IXANFAFER TVEA I, Ja I
B L6 04 7 R [ — AN ) AT S

U SRAR S AR S 74 o AR

word = word.strip()

IR LARAR AT RE 2 5 T 1 (19 51 AR «

t = t.sort() # BIEE

AN sort iR [A] None , FTPARII N —ANK € AT OHRAEAR AT B 2 0
TEAE ] 1ist JPVERBAERF /T, PRROZAF AN 13230, ARG 7EAC BAR SR A .
2. EFE—FhEE, BREFTFE.

FIR I —AN 0] a2 K2 JE T USRI R S . Biln, ZERERGIR P — Ao,
PRATEME A pop « remove . del #L& ) HAA .

B —AIeE, ARATLAER append JyVASE + BHAT. Rt &—1AIK, x2—
MIIRITCER, DL IR LS IR -

t.append (x)
t =t + [x]
t += [x]

X LR 12

t.append([x]) # EIFE
t = t.append(x) # BRI
t + [x] # PRR
t=t+x # BIEE

R ERENX T kDT, REFRAEN# T 4. ERRAARA 2SR
IBATI AR HABRIHSE &P IERI Y, (HE5 KA.

3. i Gl P8 DR G 4.

URAREAE ISR sort RFEIITHERMB S HL, BEFRNA ZRB ISR, RaTCLelE
— L

>>> ¢t = [3, 1, 2]
>>> t2 = t[:]
>>> t2.sort()

>>> t

[3, 1, 2]

>>> t2

[1, 2, 3]

FEXAMBIF o, RG] DU 4 B R 3L sorted , B IRIEI—DHHICHIF 51K, &
PR RFF AL
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>>> t2 = sorted(t)
>>> ¢

[3, 1, 2]

>>> t2

[1, 2, 3]

10.14 ARiBFX

HI (list)

ZAMMEAE T

Jt% (element) :

& (BUFFD R —ME, WA,
REHIE (nested list) :

YEN S — R KTTER PR .

FUn#& (accumulator) :

PEH T AN e R AR — N R AR
HEIREESR) (augmented assignment) :

—ME R, += AERER S — DN R R MERIES]
H¥ (reduce) :

W FEH, A TTE SR — AME R A B
Wit (map) :

WA, WA TCRIATIRAE AL B
ik (filter) :

A, 3 R — AR HE ) T R K A PR
XT 4 (object) :

AR AT LA A 2R VE . — /0 A Hidls R A
FH4E (equivalent) :

A HH R HIAE

AHIA] (identical) :

RF—MR (BREEHE,

51 (reference) :

— AN AR R R TR R SR TR

o) 44 A5 P

PIAN B A B L AR B g 1] [/ — S0 RS L.
kafF (delimiter) :

— TR TR R FI B N A ECE TR
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10.15 %@

PRAF A http:/ /thinkpython2.com/code/list_exercises.py I #iX L4k > @ )& K .

10.15.1 >Jn 10-1

IS MUY nested_sum (RREL, 32— SREBPIRMRSIRIEASH, IF
e A iR B SR BT E AN . il

>>> ¢ = [[1, 21, [3], [4, 5, 611
>>> nested_sum(t)
21

10.15.2 SJg§n 10-2

G5 — NI cumsum (R pREY, 3R D HBUEA KSR, FRRE RN RIS
G, HAER i AT EREFSIRAET i 41 A ToER A .

>>> ¢t = [1, 2, 3]
>>> cumsum(t)
[1, 3, 6]

10.15.3 =] 10-3

G5 — /NI middle HIRREL, 2 DIIRIENSHL, JFRIE R 15— AR)E
—AMIRNIIR. B

>>> t = [1, 2, 3, 4]
>>> middle(t)
[2, 3]

10.15.4 >]g§n 10-4

Y5 — MY chop MBREL, BX—MNHIRIENZSE, BRE - IMRE—1nE, i
i& [ None. i#0:

>>> ¢t = [1, 2, 3, 4]
>>> chop(t)

>>> ¢

[2, 3]

10.15.5 >J§% 10-5

Y5 — U “is_sorted IR AL, 52— NIRAIENSEL, W FAN R A& e B HES 1) )
& B True , N [E False. #%1U1:
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>>> is_sorted([1, 2, 2])
True

>>> is_sorted(['b', 'a'l)
False

10.15.6 >J§ 10-6

WS AT DLE ik AN R e R, A58 A AN ], A ARRIX AN A AR
i 9a’5— UM is_anagram FIEREL, SN EENSE, R A2 AR N
iz 8] True

10.15.7 >JR% 10-7

9’5 — Y has_duplicates MIBREL, 2 — NIRIENSE, WR—DICRETIE
LT A IE—R, WiR[E True o IXADEEAGENAR RT3 .

10.15.8 >J&% 10-8

XN B FTE A B WE <. RATLLFE http:/ /en.wikipedia.org/wiki/Birthday_
paradox H TR ZAHRHI N .

WRRPEG LA 23 NEFE, 2 AN HMERERMREZ /D7 R] LUaE YL A
23 4EH, S EVLECRA AR . 3. R LUEH random BHL R ) randint BRECKA
LA H

HRA LA http:/ /thinkpython2.com/code/birthday.py FEHEHIER.

10.15.9 >Ji1 10-9

M — R, O words . txt , LI, A BEDN AN ILR. WE
PINIRA, — M append 771k, H— Mt = ¢ + [x] . IEDNRAIBITHE? tHA?

%% http:/ /thinkpython2.com/code/wordlist.py -

10.15.10 >J&%& 10-10

PRAT LA in d8 FEATRE & — A B2 AR FAl R b, (HIZARNE, PRUONE —AZINF & 4%
LG

H T BRI 2 R BRI HE R 1, BRATTAT USRI P2 CHRR bR 20 SonpRig EE
AR T P AR AR 1 T3 o ARAFRIRITT A, G SRR 1 B3R 8 o B FR) 3] 2 AT, AR
BRI, BNRER 7

ANEERE, VRE SRR RIEEIERD — . IR AR RA 113,809 DI, RAFE 17 48
HUAT PLR B A A, B 9 A AN RS i

G5 — I in_bisect HIRREL, X DOHFHRSIRM AN HIRMEE NS E, B
BIZEAESR P HIALE, IR/ NIR[E None .

BCE R AT LB 1L bisect HEHR A SO I8 A & !
Z&: http://thinkpython2.com/code/inlist.py.
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10.15.11 >J&% 10-11

PAAS B AR — AN o — AN e T B RO BRI 7 S AR 4R
H BRI 2 R T [ S R

fR%: http://thinkpython2.com/code/reverse_pair.py »

10.15.12 >J&% 10-12

0 A B 1 TS BRI A S P R 2 R — AN B R, XA SRR O R B
a7, Fltn, “shoe” F1 “cold” UGN “schooled”.

%% http:/ /thinkpython2.com/code/interlock.py o Eif: 1X4~%5 > B RIBK B W5
http:/ /puzzlers.org f]—" Rl

1 95— MR, RIMBFERP A RERIA . 3R AZME A KRR
2. PREESGHR T = B IS 2 B F RHR IO 3 A 433

10.15.13 SRk
1. #11%: @obserthinker
2. f&Xt: @bingjin
3. Z%: @carfly

10.15. %)l 115
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Chapter 11

KENAH—AWEEIRE: 7 (dictionary), FHE Python H &AM HFEEZ
— R R MERERSERD DL g il

11.1 FHEBRET

FHEPIFRRML, EREIEA . E5IRS, R BIUEREG BAET A, g1
re L) ARfISRA,

FHAE T —NERIES, BN # (keys) , AI—AME (values) A —MEEXT
R —AME o XX RGN BE1EXT (key-value pair) , AR HAFRA T (item)

FEHEAE T T, FUZRORIE N RME R BRET, Fr DR AT DLUiRE— /M s 27 —
M BT, BATETREE A7, HGICiE P W 2 PH Lo ], R s AME
HAETAT R

dict BREER M EALMTIAH . BT dict RNEREA, TRBZE LS
K AL
>>> eng2sp = dict()

>>> eng2sp

{

PEFE S {3 Fom— a7 ARAT LU D7 36 5 A S g i«

‘>>> eng2sp['one'] = 'uno' ‘

AT A — A HTIT, F8E 0 one’ WU ZE(E Puno’ . WERIATHIITENZ T, 2F
B —ALUE 57 W B -

>>> eng2sp

{'one': 'uno'}

it AR 2RI 2 AN RS 2o 0, AR AT BLBGR R — M =T 7
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‘>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'}

B, WHRIRITEN eng2sp , &5 R THES LLAREEI R -

>>> eng2sp
{'one': 'uno', 'three': 'tres', 'two': 'dos'}

SEE-AREDNS R AR SR AN A o [RIAE B 1) 7E R U Pl e AN R 45 3R . R0,
St rp I R I R AN T TR o

HIXBA KRR, PUOTIATER AR 5ORZ G, T2 F R B PO R R A -

>>> eng2spl['two']
'dos'

o two’ SR BE 2dos’ , I A KR
IR T I, SR

>>> eng2sp['four']

KeyError: 'four'

len PG T 78t &R I A HL:

>>> len(eng2sp)
3

in BAEFF G M T 78 B R DARDRAR S 7 R AR 4 (U RRAMEIEA
).

>>> 'one' in eng2sp
True
>>> 'uno' in eng2sp
False

AT S P AP TE R ME, AR LU values Jik, TR, R
AT DI i B 7RI

>>> vals = eng2sp.values()
>>> 'uno' in vals

True

in BRAERPRSFIRA 7 R AR (505 XT3, ey ik & Hix, e & —
TR . B SRR, JR I A RSOE LI

% F 520, Python (il F#II{ 1753 (hashtable) 5V, BALER& F TR
R eI 200, in S SR IO AR R . R
1WA 1 b AR R R, (R R IR S LA, DU SRR
T A AR

11.2 FEEAHHHFES

B IR — 7 R/F e, R SRR T RE B IR E . A 2 A0 T A -
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1. AT LA AR 26 MRS, BRSO — AP RER I IR o AR5 VR AT LA P 75 e, X
FEATAT, RIS TS, IR R Bk

2. URATVERREA 26 DMITER SR . SREIRAT LUK RS A A o — AN (T A
PR ord ), AR FAEAFIRINR G, FFEBIE A TH s .

3. ARATUAAE R — AL, R PR EueE, TN I E . TR ORI, R
2% ) 7 MR N — . X2 S5, ARBOZIE S — A A TR .

FEATTIEARRE Y TR — R, B % B I SEBUTEANA

SEPRFEPAT I ST 1% A RSB flan, A5 il se B — s, B
PATA T ZEHSERIE 77 o A7 LR B, R 2 BUE 7 BEN ) E 22 (R 1

ARG AT HE S XL -

def histogram(s):
d = dictQ
for ¢ in s:
if ¢ not in d:
dfc] =1
else:
dlc] += 1
return d

PREA I histogram (EJ7 ), Eit#: (BURIF) LEHGIHRIE.

BRI — AT A A E T M. for TR PIZTAT R . BRHRIEIS, WIRTFFF ¢ NMETF
ghorb, JRATHEE ¢ MATARME 1 BB (BOAIZ PRI T — 0. 1R ¢ CafE 7l
T, BABALEN dlc -

TR IEATS,
>>> h = histogram('brontosaurus')
>>> h

'a': 1, 'b': 1, '0o': 2, 'n': 1, 's': 2, 'r': 2, 'u': 2, 't': 1}

histogram BREUCRH 7 HE »a2 Ml o2 MBLT I, o’ HBL TR, 2555,

TIIA A get ik, RN —ANERMEE NS E. IR T ih A 2,
AR [ELXF RAEL; 75 DR [ N BRI 94

>>> h = histogram('a')
>>> h

{ra': 13}

>>> h.get('a', 0)

1

>>> h.get('b', 0)

0

BAMGEAN2], REH get Witk histogram AL VRMIZAEBSAFAE if 1A,

11.3 {EIfFIFH

TE for EFFrh s ] 7t i LT (e . i, TR print_hist S4TENFTA RS
X FRE -
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def print_hist(h):
for ¢ in h:
print(c, hlcl)

i HH SR AL

>>> h = histogram('parrot')
>>> print_hist (h)
al

O o K 'O

1
2
1
1

HH i, AR TP A . A R DURA R AR I i, AR AT B N T

sorted:

>>> for key in sorted(h):
print(key, hlkeyl)

¢ KT o -
=N R e e

114 HEEHK

HREANTFIR AL, REGRIMMKE v = dlk] . ZISEHRE T
(lookup) -

mthD%f GEEIT v B k2 AW ME: B, PTREA AL — AR B B v
PRAJBE TS AR B ME——, ANREUEH List T iRk, 5, BERARRIEEn
UJDEE HEEH, (reverse lookup) ; TRUNIHEER.

XA B B 52— ME IR [ S B A8 1 2 —

def reverse_lookup(d, v):

for k in d:
if d[k] == v:
return k

raise LookupError()

iZ&ﬁ%?%%*ﬁﬁE’J% AMolF, HREHER T — NN Z A% E Wik RE, raise.
raise IBAJAEAL R S, X HEEMK T ValueError, X & — /RN B R EAE RGN 8 57

WERBAVREEALE R, X EWRAE TR v XAME, PO — D57
I A R [ AR A T

>>> h = histogram('parrot')
>>> key = reverse_lookup(h, 2)
>>> key

lrl
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AN RIS 515«

>>> key = reverse_lookup(h, 3)
Traceback (most recent call last):

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

File "<stdin>", line 5, in reverse_lookup
LookupError

PRfih A 1) 5% R Py thon Ml A R AL R8O — B ARAT D — 26 I AN B A5 2
raise AR — MEMIETR G BN FIERISE S . Billn.

>>> raise LookupError('value does not appear in the dictionary')
Traceback (most recent call last):

File "<stdin>", line 1, in 7
LookupError: value does not appear in the dictiomary

WA AR LG IE R AR IS S 2 WERARITEPATIZ AR BGR TIURK, PR 22 .

11.5 FHEFNFIFR

FEF b, IR DA . B, SRARA — S A BE LR BBR ) TR
MBI T, R A A AR A 2 5 BRI 7 4. RO RT BEAT 287 R EAT AR [ (1R,
JIt CAFE (81 5% 7 i b i R MBS % 2 — A BRI 91K

R MBS R A

def invert_dict(d):
inverse = dict()
for key in d:

val = d[key]

if val not in inverse:
inverse[val] = [key]

else:

inverse[val] .append(key)
return inverse

BIRPEIA, key M d G —MEFANFIME val « WH val AL inverse H, EIRE
TATZ A WL, FRATER— O — 4 BTRES (singleton) (A
—MNIRMIFIR) VI E . BNEERAE 23T O Wit iZA8, BRI HO S 3R i 2 %)

.

BT
>>> hist = histogram('parrot')
>>> hist

'a': 1, 'p': 1, 'r': 2, 't': 1, 'o': 1}
>>> inverse = invert_dict(hist)
>>> inverse
{1: [lal’ vpv’ th’ lol]’ 2: [III]}

B 11-1: kA BRZKT hist 5 inverse FPIREE . FHMARE KT dict I TIERR,
JrHEFR R BRAE T . G BB R B P AT, AR A TE AR T HE NS, (H IR T
IR ELETTAESM, HERZERN T AEERTE .

11.5. FHAIZIFE 121




Think Python 2e %/, 1.0

izt oict list
hist—== |’ = 1 iny — 1 =—= 0 = 'g'
' = 1 1 =
T = 2 2 =
T == 1 3 = 0’

o' — 1 _

list

2= 0—=1

11.1: B 11-1: RESE

WAGI 7R, BIZRAT DAy b (e, (HRA R HE . TR T IXFHR SR

>>> t = [1, 2, 3]

>>> d = dict()

>>> d[t] = 'oops'

Traceback (most recent call last):
File "<stdin>", line 1, in 7

TypeError: list objects are unhashable

R, FHATHRARLI, XEWEELIUE AIRAER (hashable) .

1% (hash) BREHESZ —ME (EMERD IR ANEEH 7 I AR 1S A (8
IR LEHEHL, SRAFE I AR X

IR B AT AR, IS IX AR ST DR AF T A . (HR IR AT AR, ansdk, i
A RAEREREN G . BN, AR MR EXTY, Python W 75 12 B -4 HA7 % £ 41
RLALE . WERARESCR IR G RIS e, BRI E R ) — ML E . AL, T
FAFBE, VRPTREA P AME, BCEURATRETEIRR S — M. B inf, 7 IR & IR T
(=

X N A BT PV, BLECO A A BRI AT AR AN RV . GRid X
bt B ) e Bl B VA R A R, BATAE T — &= A4

RN TSGR AT AR [, R e IR E v, (B2 T A I

11.6 BVSF

W RARAE B 5 — ) — Vi 4 flid fibonacci REL, RTTEEIEEIMANILS A, K
st FHEM LR, 1 IS T RIS AR R,

BEHMAHLER, 8% ad 11-2: AAAE, BERERT X4 n=4 i fivonacci K ARAE (call
graph) :

VR EFFIE T — R0 R Ekmt, AR B8 2455 B R B E. 76
KT, n=4 {Y) fibonacci Y n=3 fl n=2 {¥] fibonacci . #%, n=3 i fibonacci ifi
H n=2 1 n=1 {] fibonacci . PAMLEHE,
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fibonace
N == 4
Tibonacc Tibonacc
n—=3 n—=2
fibonacci fibonacci fibonacci fibonacci
M g I | I | M ==
Tibonacel Tibonacel
n—ss= 1 n—ss=10

11.2: B 11-2: EHE

#U# fibonacci (0) Fl fibonacci (1) AILHIRA T JLIR. IZME, XAR—NEM
(IR, I HBEESLSAR RSB ERE,
— MR INESERAT OV H I WE, A — Al f7 6 2 a5 e DA

A5 EFA, CHFRE £ 5F (memo) . NHAMHASE TR (memoized) F fibonacci
[ SEE :

known = {0:0, 1:1}

def fibonacci(n):
if n in known:
return known[n]

res = fibonacci(n-1) + fibonacci(n-2)
known[n] = res
return res

known & — N7, O3 T RAICE I EL K ERM R 7. ©—FHOEH NI 0
B E 0, 1 BRSE 1.

2 fibonacci #AART, B JoiSE known » WIRLERGFAE, NALATR
TFECHTIE, BT, FRREE,

KPR fibonacci BELLILE, FREtANEEHR TIRZ

o WM, EAAZ

11.7 £FR%E

FERTTT AT, known SEFERR BN SMB QI R, HIbe)® THARME __main__ AIRFER
Mo PN __main__ " ASE AT DIBARTRR BT 1], EATBHARE £/HEE (global) . 5
PR AR RN i R B R AR AN R, AR R O I 4 R AR — EATAE A
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Z R AR AR ARie (flag) 5 HALZ BN (BRid) — DR A— SN I /R & .
Blhn, —SeFRE A — M EFRE verbose AIbRICRA%Hl 4 1) & FE -

verbose = True

def examplel():
if verbose:

print ('Running examplel')

WO ARARIR B — >4 R AR R BT IUE, A5 R AT REH R0kl N B 1A BT % R KL
el Oa g T

been_called = False

def example2():
been_called = True # BRI

ERWIRIFZATE, 1RSI been_called HUMEIFARK ALK . A FET example2 A
BT AFTHIBARAT been_called MIRMAL R . AT KA %, /AR RMIE LT,
I Hox 4 R AR BB S0

TAE SR N A R A B ERT IR, AR AHE A T 2 T FRPR (declare) 1% 4 R AL & :

been_called = False

def example2():
global been_called
been_called = True

global iFRAIE rdmiFas, “TEXMREE, KU been_called B, RIBHIELAN2)R
A, RAERREHA R,

TR MK A R AR T

count = 0

def example3():
count = count + 1 # Bip

—HIB1T, Rk

‘UnboundLocalError: local variable 'count' referenced before assignment

Python XA count & )R A E, FEIXAMEBLT, AR ARG AEM 2R 75 Al i 1A 52
o ffOITFE W] count 4R R .

def example3():
global count
count += 1

IR AR AR TN, R UAINAE IS E

known = {0:0, 1:1}

def example4():
known[2] = 1
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PR AR AT AR N« B A0 B A4 R 91 3R B 7 S R T 3R, LR A SRR AR KT A 8 T T [
PRAL I B

def example5():
global known
known = dict()

ERAAEA MR, EIRIRNREF A RE 2R E, nHBSUE, X
FEINALE I B HE S

11.8 A

AR BOR R SRR, @I AT BT A A A R R R AN T (. T A2 S X R
KRB — L 1

N PN

AR ATRE, IR G RN A, WERFE RPN — AN SOARSCIE, AT 10 47
TR, SR B NIREG] . ARAT DO SR AR A KIS, B () &
SR e REEAHT n 47,

WER WA T, ARATELKE n i/ o= S EGZAR IR I BOIME, 285 fE B HORAR Db ik
RIS, 32580 n A{E.

R MY

B REAT MBI (2, AR AT BRI & e i a4 flin, v b i $e A
BE R AR S A

BATI R — AN R, AR IES . N 7R R, ITEMER
RAEF ALY T .

CISERAM TR

ARARTT LS AR B s A iR Fl0, WERARIEE T SR BRI T 25
PRAT DG B A5 R R KT IR P IRKIIICR, SE /N THRADITOR . XK
B “HHEUERE”, FOVERRIL “AaHR” 4%,

RF AR MR ENSER, KE - TElRE 8. ZHEmE “—
ESQRR DA

1% AL

% A W B R S e L — MR . AE R X TR B ARl
pprint BEHRAL 7 —A pprint A%, &R BLSE AT A% R R N Y
(pprint & “pretty print”).

HH IR, ARTEAERE I T2 L IS TR RE DA VR AEAE 1 kL IS TR] .

119 ARiFZk

B (mapping):
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ARG PR TR MRS T AN TTR IR R
T (dictionary):

Ko PR IS 068 7 AL ARG
HEXT (key-value pair):

AR RIS 0 AR (1 2 IR
I (item):

FEF A, IR 15— AR

B (key):
IR A X S — S R 4.
& (value):

F IR BE NS 5 T IR B B EEIRATZ BIPT A  “AE . — i AR
S2F (implementation):
PAT I —FIE (.
773 (hashtable):
FAKSEE Python -4 (1) 5%
54 %L (hash function):
e 7y 2 R S5 1A o7 BB ) R 4
A[IGAT ) (hashable):

HLAG e A5 RS A o TE AR T e ORI 7 R o TR () AN R A2 AR R T e A5 11
T ABN AN 7 SR R AT A0 R A A AT AT

R (lookup):

P2 — AR IR (80 FH AR 7 SR A
W ER (reverse lookup):

P2 — ME IR Bl — A B AN WU 21208 1 B 1 7 SR AR
raise i541):

B TEN R 1 — AN E A

BIEES (singleton):

HE—IERIIER (AR,

W& (call graph):

20 AR PAT I RE P B (RS M 8 P 1, F e 0 3 Sk AU P 3 4 170 4 1A
o

%53 (memo):
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MR R, B SR T AL E T
455t (global variable):

TERR BN E AR o AT AT R BOHR AT LA ] 42 Jmy AR e
global i5H]:

WAL A4 Wy 4 R AR R )

FRIE (flag):

T — AN A T O E A R A

7B (declaration):

ALk global XA J A RE e 1 (] b BEAZ & (75 ) o

11.10 4&43J&

11.10.1 )& 11-1

iS5 PR B words . txt FHRYELIRAT MO T AL PO (R ATERNE. A,
PRATEME ] in BRAERPAG A — DT AT d 2 SR T I

IRARMOE 57 4 10-10, FTUAHEL—F in #AEFFM — 0 EHAE L .

11.10.2  3J&H 11-2
BETFHTTI setdefault [0, FHEHZITES — A HEEER invert_dict o

ZZ&: http://thinkpython2.com/code/invert_dict.py -

11.10.3 >JiEn 11-3

% 57 22 6-2% 11 Ackermann FRE & EFEMN (memoize), BE & LT (memoization)
AR USC R E RIS 8. WARR!

Z&: http://thinkpython2.com/code/ackermann_memo.py .

11.10.4 >J& 11-4

WERARAY T 24 10-7, RiE 25— has_duplicates HIERHL, EHEZ 1S
VERZHG IR A FAX GAE SR AN 1R — Vit 8] True.

M B GRS BRI RRA .
Z&: http://thinkpython2.com/code/has_duplicates.py o
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11.10.5 >Ji&n 11-5
P B I R e Forh — NS R R A — A, WIEARAE “ EEx” (S5 2 8-5H 1Y

rotate_word ).
5 —FET, AN RER IR B ITE ST .

ZZ&: http://thinkpython2.com/code/rotate_pairs.py o

11.10.6 >J&1 11-6

TiiZIE Car Talk ) 57— A7 (http:/ /www.cartalk.com/content/puzzlers):

XK H 40 Dan O'Leary IR0 . AT —IRRES] T — A5 WL
HA B IR R, E B DU NIRRT . SRR RS AN Rk,
N R T R A 1 R, BDOR B sE A ] . KR — AN R R,
SRIGECH S5 A7 B, 45 R R A — AR E A . B4 R T, XA
et A

R RBE KK E DAL ZRIB T BATRE — AT 7 BE K H37
“wrack” . W-R-A-C-K, #HFif)N “wrack with pain” . 1R EHERE—4
FRE, RN T AN FRE B “R-A-C-K”. 7] LUX4 . “Holy cow, did
you see the rack on that buck! It must have been a nine-pointer!” & /& —~5%
FMFF . WERIRIE “w” &%, BER “r”, RE IR RIERE “wack”, X
RN ESI R, EIEASRETPA A Y R 3

A, AR Dan FIE 2 A7 — A AR LXK AFR), BIAZBR AT AN 78
FRERE A, RS EIPSET R B DA 7 RSO A, i LA 84— 2.
AL IXA F ] A A W ?

PRATCME T 57 82 11-1rP ) 5 S A 58 5 4+ o A 75t BULAE i) b

RAT EAMEH] CMU & ¥ 5 dtoker 25 P9 A4S 4] & 75 8 [R5 3l AL hittp:/ /www.speech.
cs.cmu.edu/cgi-bin/cmudict B http:/ /thinkpython2.com/code/c06d Bl v] &k, RIEH]
PLF# http://thinkpython2.com/code/pronounce.py XA, HA$fh 7 —A~4ny
read_dictionary MIBREL, W DASZHUK &8, i [m]— MR o dn] B 28 ik HL 32 22k
BT ) Python 74,

G5 — R, FREBIE L Tk AR T L

11.10.7 STdkE
1. #1¥%: @theJian & @bingjin
2. £Xf: @bingjin
3. &%: @carfly
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Chapter 12

ARENAHAWEREY: jodl, R &R, Flmnd. ok

AT HREE, B RKESUHBIR, LD M 55 E .

Y: “tuple” AL MR E, AT “tuh-ple”, HHEELT “supple”; 1M

TEGRFERNERE T, Kk “too-ple”, HHEEMBLT “quadruple”.

121 JTARA AR

e —HEMFF] R E T DURER R, B8R, FIARS LS, T

HEHIRARAMLL. —FARZ AT Rl AT AR,

Wkl THRMESRIT—RIUE:
‘d',

’>>>t = |a|’ ‘b', ‘C', te!

BIRIARLA, JUAIE S S SR

‘>>>t = (lal, lbl, 'C', 'd‘, |e|)

R — R B TR, FEAEL AR —E 5

>>> t1 = 'a',
>>> type(tl)
<class 'tuple'>

R B A 5 A2 Bl o4l

>>> t2 = ('a')
>>> type(t2)
<class 'str'>

73— TTH R TT PR T N R AL tuple o A ZHUEER, E

#H:

=BlE—AETT

>>> t = tuple()
>>> t
)
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ARSI —AFPY (PP, PR T4, SRR —MEEFIIN TRt

>>> t = tuple('lupins')
>>> t
(Ill’ I'l.ll, |p|’ Ii', |n|’ IS')

A tuple A2 R £ A4, Pt ANLIZ I Gt & IR AR B4
FIRIIRZHEAEFF R E ] T ocdl. TS 8ER RG] — o Rk:

>>> t = (lal, lbl, 'C', 'd', |e|)
>>> t[0]
g

IR I8 AT AL A R TR

>>> t[1:3]
('b', 'c")

B, WARARAE T i — TR, SEREHRE S

>>> t[0] = 'A'
TypeError: object doesn't support item assignment

PRUOATCAARA AL, ARICIESCE R P IITEE o (EA AT BUE I At el 5 4 A o4l :

>>> t = ("A',) + t[1:]
>>> t
(IAI Ibl ICI Idl Iel)

EAEAGIE T —Hocd, REik ¢ 51 %o,

KAMIE A MEH T oM A7 51; Python 2 B LLEUFHI I —A Tk, W
RO, SRS tbid s —4ooE, Bk, HEWEAR. HERmR (BIELER
WK BAEHES 5.

>>> (0, 1, 2) < (0, 3, 4)

True

>>> (0, 1, 2000000) < (0, 3, 4)
True

12.2 JTZAME

PIANAS OB A BRI R IR . IR IR 7775, IRFE ELE A — NI AR
i, N7 A5 a Fl o HIE

>>> temp = a
>>>a=>
>>> b = temp

RATHEREB @ FTLAMRE R L A HHE
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\>>> a, b="b, a

S hEMREAR R R TT A AR RIE AR e B AME ARG 1 X LA AR
OEEﬁE%MEW,H%ﬁEWMﬁﬁﬁﬁﬁXE

)P A AR A UL Fr) K ) A8 25U [

fem

>>>a,b=1, 2, 3
ValueError: too many values to unpack

— ROk, AN DORERE SRR (AT SIREE A BFAL. fltn, AT
HISRE Mk 70 FSCFT P A4 A4S AR TT B A8

>>> addr = 'monty@python.org'
>>> uname, domain = addr.split('@')

split BREURFEIFIXT R —MEEMNITENIIR; FH DI EHERS 72 E unane ,
B ABIRLS T domain .

>>> uname
'monty'

>>> domain
'python.org'

12.3 JtéB1EAIREME

FERE YL, — AU R B —AME, R IFSX AR EME R SO, HACRAE R TR
ZAME. PN, PRET A BRI R, THROR AR RO x/y A x%y HIRCR
FiAE o [RI TS X P M 4

WEERRE divmod #32 NSES, IRBIEEWAMER T : FARE. R UEHeA
KA IR FIE:

>>> t = divmod(7, 3)
>>> ¢
2, 1)

B A TC HIRE 73 B A E AT

>>> quot, rem = divmod(7, 3)
>>> quot

>>> rem

R AR [ ST AE D Al R R T

def min_max(t):
return min(t), max(t)

max Al min & T H —Ho R P o) KA B/MEI N EZ K. min_max PR ELIF I
A X PAME, FER A F AR T,
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124 WERKESHITA

PR LR AT AR S8 B TRRIES KM AN S A iC &3 D oudlh.
#l4n, printall A MERZAEEMERNSE, JFHAEIHTHIHK:

def printall(*args):
print(args)

LW UERMEE S 7, (ARIBHE args. L2 s il A RCR

>>> printall(i, 2.0, '3")
(1, 2.0, '3")

SICEMXT, 72 578 (scatter) o WIRVRAT—MEFF, I HAs R HA NS K
sy —ARE, PRATEMERIZ AT *. B0, divmod REEZMALS: JuHMTIEE NS
Kt ihit %

>>> t = (7, 3)
>>> divmod(t)
TypeError: divmod expected 2 arguments, got 1

HRURAREEZ AN TCH I ERtaT LAl A% i 2t bR 4

>>> divmod (*t)
2, 1)

2 WEREEH 7 AT RESHOTH . B0, max M min #iAT LEZAERHCEI LS

>>> max(1, 2, 3)
3

{B& sum N{T:

>>> sum(1, 2, 3)
TypeError: sum expected at most 2 arguments, got 3

AR, i S — DI small TR, 8B REMS R AR ECR 5L S IR [ el
A

12.5 %FIFRFITAE

zip R NWERE, WL EZ A FAIH, JRRE SRR, s
TCHAE T RN AL E RN — o R IPREHAIK B 4 AR (zipper), E#
ey i B E DA ik

N HIRGI — AR S MR zip BREL:

>>> s = 'abc'

>>> ¢t = [0, 1, 2]

>>> zip(s, t)

<zip object at 0x7£7d0a9e7c48>

SRR A zip MR, AT T U A n m I TIERIE . zip BREERE H
T for fE¥R:
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>>> for pair in zip(s, t):

print(pair)
|a|’ O)
('p', 1)
(‘c', 2)

zip M REIENBEH —F, HUEMEE RS F SRR R . SRR LT S
FIRARE AL, HARZ AT, (RIGEBNRFRIEFIEES DRI TR,

W RARAEE SR ERAEFF AT i, URAT LU zip X A1 — AR

>>> list(zip(s, t))
[Cta', 00, ('b', 1), ('c', 2)]

iR MEE T IRAMSIR, ERATH, AT RS T E P A
TARFANBZR PO LA — S TEER

IR T QIR PSR EA—, IR B G AR R B it

>>> list(zip('Anne', 'Elk'))
[(IAI’ 'E'), 'Il', 'l'), 'Il', vkl)]

T LAE for FE¥A A SuZRE, 38 P B35 Je AL B3R

t = [Ca', 0), ("', 1), ('c', 2)]
for letter, number in t:
print (number, letter)

FEAEIANY, Python i FE5IR P HI T — e, TR H A RIS letter Al number
o (EIR A H -

N = O
o o p

WK zip « for THMATCHRME L A RKRMA, RSB B—/n] LLE N &R (5
22 FHIRMR . B0, has_match %2 NFF t1 Fl£2, WRAFAEZRS] 11k t1[4]
== t2[1] , MIR[E True :

def has_match(tl, t2):
for x, y in zip(tl, t2):
if x == y:
return True
return False

URR R B P — NP A C R LGS, AT LU A A e 4L enumerate ¢

for index, element in enumerate('abc'):
print (index, element)

enumerate [FJIR [ 45 F 2 — MM X R (enumerate object), FIIEX—/MELE 3 T4 2+
IS FAANEE T A0 THRTHED RIS E R X BT, EXAETH,
B AR
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N = O
o o p

AR — 7l i 45 R —

12.6 FHFITLA

FIA DI items (7575, BIREIHZATTHALERA S, R el —
fEXT

>>>d = {'a':0, 'b':1, 'c':2}
>>> t = d.items()
>>> t

dict_items([('c', 2), ('a', 00, ('b', DI

R A dict_items MR, K& DRHEX BEATIEARIEAES . IR LAE for
TR R IR e

>>> for key, value in d.items():
print(key, value)

M T2 T IE R B, AR RS B 1 IX T TE Y
3 —J7 M, AT EME T A RIS R A AR — AN

>>>t = [('a', 0), ('c', 2), ('b', 1]
>>> d = dict(t)
>>> d

{'a': 0, '¢': 2, 'b': 1}

H dict Al zip Z5GAH, BT DAR v Hh B g — > i

>>> d = dict(zip('abc', range(3)))
>>> d
{'a': O, ot 2, "b': 1}

T YL update JIVARERRZTTASIR, IR LA A NS A 1y b & .

FEF P R T A vt (RO VA B AR We Bltn, — > iihdE
FRES AT P RO IE- 440, RN RS, RIIRAICAE L T last « first Al number
=R, RATAT LI S -

’directory[last, first] = number

JidE 5 RIE G — S Te . JATTAT LU I e 4R R X A g

for last, first in directory:
print(first, last, directory[last,first])
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G 7 HAE F R, eI SR o TR T T R RS, 1ast A first
SRIGHT B H 44 UK R (0 B TR S50

TERSE P EWFIRRICAR 7. BIEARIRAZ, K55 N IC R EE 5 R—F
BRAETCH T . BN, JG4 (°Cleese’, *John’) AIME A 12-1: k& BT IHEAER .

fuple

0 e Clogss'
| == lphn'

B 12.1: B 12-1: REE

FEERIERS, RS E R . i, iR BT aen /g 12-2:
REBEPIR.

dict

(‘Cleese’, John') —= ‘08700 100 222'
(Chapman', Graham'] —= 08700 100 222
{'ldle’, "Eric') —== ‘08700 100 222'
('Gilliam', 'Terry') —= 08700 100 222'
{"Jones', 'Terry') —= ‘08700 100 222'
{'Palin’, 'Michael') —= 08700 100 222"

K 12.2: 8 12-2: REE

fE BB, N T IR, T Python iFiEZ R e, BRI R RIS 5552 BBC I
PR, WEAEIRITE.

12.7 FHERE

oL A TUEITANIIR, EAE VP REIIER TIRIRESIR, THiRE
Jeil, CARTTHMESIR. T @R R IXRATREM IR E AL S, AR E A I R

s,

FEARZEHS, AREMEFH (FRrd. IR, o) TBLESRER] . B, A1
AT S & e 51 e ?

B, W5 WK, T LA S RS E %, OSBRI T TR AL A2 775
HFFFd AR g . QR ARAy B RS I 345 5 PP K4, A PRI S T AT BV F i

SR ITTHEH ], EEZPFOVENZAARR. H2GEHLT, JRATREE 6 T
JeéH:

1. fE—SfH N (B return iB4)), WA BAES— AN 4L L R EL W
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2. WRRREAE ] — AP A S s, A VR 25U ] T2 B A5 H IR R A AN AT AR 2R
it

3. WARARTE R A N — AP FIE NS B4 48 I e 4L AT LAREAR b 3000 44 1 7 A 1) i b
TR AT REME .

BT CHRA A, BA1E L (sort) Ml (reverse) XFEEHMING FIRKI 7L
SR Python #2417 N A% sorted fl reversed , R Al LMEZATETH, JHiR[EI—ANIE
FHEA R SR, G W2 — 75, IR B —AN Al AR 3R A4S

12.8 Ak

B, FHATCAL R #9545 4 (data structures); A=, AU EAN S & A K
4514 (compound data structures), Wl: #|F£iREITCH, DRAHTAIE AR, FIRENE
P78, SEHIRGHWARE S, (RN A S HIPTE R k4% (shape errors) ,
AR BT BAR A IR L R/NER G e T 51 A R R B, S ARA B — A R
FFN RS, AN TR — AR B8 GRAAHESIR T, e B %R

N IHER R R R, BWE T — DI structshape MM, EHME T —/MA 4
AL PR AR B R B S E NS, ARG E AR TR R 8 . fRATEL
M http:/ /thinkpython2.com/code/structshape.py T #iZEHk .

T A AR i — A T BB R R £

>>> from structshape import structshape
>>> t = [1, 2, 3]

>>> structshape(t)

'list of 3 int'

HERAIFEFF NAZ R R “list of 3 ints”, (H/Z BIE IS HALRE P AR/ A B 2 . JRA1T
AR IIRBRENG] T

>>> t2 = [[1,2], [3,4]1, [5,6]]
>>> structshape(t2)
'list of 3 list of 2 int'

WRVNFNH TR A ZMFIZEA, structshape 2% RIS )7 34T 4344,

>>> t3 = [1, 2, 3, 4.0, '5', '6', [7], [8], 9]
>>> structshape(t3)
'list of (3 int, float, 2 str, 2 list of int, int)'

NN TC AR BT

>>> s = 'abc'

>>> 1t = list(zip(t, s))

>>> structshape(1lt)

'list of 3 tuple of (int, str)'

A M BT, A AR R RO 2 AT ER 0

>>> d = dict(1lt)
>>> structshape(d)
'dict of 3 int->str'

AR ARAE B ER B 5 M S A8 3 7 INXE, W U] structshape KA B #r.
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129 ARiEFx
JGAH (tuple):
—ANHZATCRARIIA T LT 5
JGMKAE (tuple assignment):

— MR 7T 50 S AN, &S My — AR R AR e . A
RIEASORAE, R H TR YIRS 22 M T4 s R3S &

L4 (gather):

AT A S 2 U A — PR A
JrHL (scatter):

B P IR — NS BN R R .
zip X R

N B zip TR ISR B — ] LN JCH P A AT AR R
LA (iterator):

AT LN R AT IRARHIR R, BRI ARSI R B A AT AN T 72
HHagiHe (data structure):

—ANREMA A R Bl SR &, AR, T, JTdEE.
TEREE % (shape error):

HTREMERTR L4, TSBERTR: A RIS .

12.10 Zx3J&n
12.10.1  3J& 12-1

Y5 — %N most_frequent IR, 2 —NFRFE, TR H IR RE 7T ED
FhE . W—LARFIE T SCAREA, RIRIAEAFNE S 2 ER A X 5. BRI 25 A
http:/ /en.wikipedia.org/wiki/Letter_frequencies T [ b 3R M 34T HLEL

Z%: http://thinkpython2.com/code/most_frequent.py .

12.10.2 >JEn 12-2
FIRGR 3145 >) By LA A] «

1 5 —MERF, 2R ERRREYIR (S5 m 5 A7), JFHATEH
A T T By A A i) B S 4 45

T IR A AR s
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['deltas', 'desalt', 'lasted', 'salted', 'slated', 'staled']

['retainers', 'ternaries']
['generating', 'greatening']
['resmelts', 'smelters', 'termless']

R ARIBVERAZAE A, TR R G B MR A T SR LA A Y
WEE S HEMEGE, REFRRZN RS A R H A AE 7 I e 2

2. WS AT REFE, 2 SEITE a2 1513, 5 2 MRz, KIS
e R SRS

3. 1E Scrabble Hf ik, Wik M F (“bingo ™) Fi AR R A F B A3 -BANE R, 5B
B AS 7 B R A 8 AN R o BiR )\ AN BERERSIA MR 2 ) “bingo”?
R mEA 7 MR,

%% http://thinkpython2.com/code/anagram_sets.py o

12.10.3 >J§n 12-3

R SR P AS B T ) R — R AT DL I R e A B 5 — A, RPN BRI KT
“Wefrxt (metatheisi pair)”; i, “converse” fil “conserve”. 45— MEFF, k7t
BT R “HRboxt .

feon: AMMEPTA K RIS, MARMNIA KRR S, S XE 8%
http:/ /puzzlers.org b HZEEIE KK

Z%: http://thinkpython2.com/code/metathesis.py »

12.104 &R 124
N R—AKH Car Talk FJ 78 (http://www.cartalk.com/content/puzzlers ):

WRAREE— BT s — S BE LU, R B A AR B B — N B, 1
i) e F B A A S A R K R R AT A 2

R, WM RERT DAL T R Ee ha), (EAS o vF BT AR50 T 1 5 B
OB —DTFRE, RSBE R X —EH T %, RERAF DT
B, I HE R AR —— DTl & 2. JRARRE, 78RR mic
WA A? B DA TR

WAL B — A /NEIF: “Sprite”. — A2 sprite , AT LA o’
MIISRAF T spite, SREEHFEE ‘e’ 9% spit, HER ‘s”, FF pit, KX
BAEASE] it A L.

IS — MR, KEBIPTA AEMSHL IO LI s i) #n], AR5 E R AN R
TRIE LKA 1) 21 RS e, P ARG HH — 2L

1. ARATBLS — AR, %2 AR, SREHEITE “ 7T (RER— ARG I E A
REMHTIRDD ZH AR 413

2. HIFHE, AR A ) A L R, AR A XA B R A A . AT AT DORE A
FAF R AL E AT AR, AL ORI .
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3. WARMEMENCAIR T, JEREEHEN T ‘a’ RFEMRASFEEAE, FEik, fRATRE
BN e, USRS

4. N THREIEFFRITERE, IRTTAET ZRAF (memoize) LRI A4S I T 117 o
Z%: http://thinkpython2.com/code/reducible.py -

12.10.5 TTHkE
1. #1%: @SeikaScarlet
2. fEX}: @bingjin
3. 2% @carfly

12.10. %)l 139


http://thinkpython2.com/code/reducible.py
https://github.com/SeikaScarlet
https://github.com/bingjin
https://github.com/carfly

Think Python 2e %/, 1.0

140 Chapter 12. 5+ % Jjudl



Think Python 2e F1%fi, 1.0

Chapter 13

Hh=%=: ROIWI. BRLESE

HATN I, JREZ%5E T Python MR CAR 41, Rl ARt E il 1 I 21K Lo Xidfa 445
R il — L5500, AURARA B2 S 2 BRI, TR A DR B SE —+— F R L. (H
A SES B, AR BREGER 5L,

AT NREIGET, RIS H 7~ H AR KRB S S Bm 40, Jf
SR BAR AR -

13.1 1ESRST AT

MZHT—F, EEEERZET, REDNIZREME — NIXLI .,

13.1.1  >JEt 13-1

G5 — AR, SR ASCUE, R AT R IA SRR, Ml ] R S R AR A
WE e NS 7 h

IR string BEERAE T 2o whitespace RFrreh, HAREER. GIRAT. P78,
PAS 4 punctuation MIFAFH, HAFEIR G547, BAE ik Python 11

>>> import string
>>> string.punctuation

TEEERE O+, -/ y<=>7@ [\ _" {1}~

[, ARE] LA e H # 4 B 7772 strip « replace Al translate .

13.1.2  3J# 13-2
@j@ﬁﬁﬁﬁﬂ%%lﬁ H (http://gutenberg.org), LAAESCAME 20T B4R 3 X1 CTGRAL RS 1
AT ) BRI, R T EEI S, Bl S a6 I k385 B, AR BB FE AL 3L
NI
RGBSR, THE B RE R R, LSRR Fa A .
ﬁ?ﬂWﬁ%ﬁﬁﬁﬁ%%ﬁowﬁﬁﬁﬁﬁ\KEW%E%%OW¢¢%@%MWK%%
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13.1.3 >J§! 13-3
Bl A ST BRI, 4T A e A 1 20 A8

13.1.4 >J§1 13-4

Pt LS R, SR A RRIR LR 5] k1), SIRITEN it
P8 LA R R ], R 2 D RIS R0 B2 RIAKT 530
S A2 5% > R

13.2 FEWLE

e MR, K2 EO HNURE P AR & A R B, e AT ARV R e 1
89 (deterministic) o Bf5E MM H 2 MNEFARPY, KO YA R K750 A R 25 2R
SR, XTI, AT B AN B dee — NERE T, ERART .

LR B A& FIER L B E AR S, ARAINE TR DERKREATHTEH.
Hrpz — R A4 ki fAEHL (pseudorandom) %15 k. hEEHLECA & HIERIBEHLEL,
RENTH—MRE R T AR, (R AR HAE AT, A AR S A TR BE LA AR X
5T

random FREFEAE AV BENLE CRIChfEFoy “RENLECD AR,

PR % random & [B]—/> 0.0 £ 1.0 Z A IBEHLEF m30 (845 0.0, HEAANESE 1.0 ). FX
i random , RIKFF—MFHIPHIT — A H. 26017, BATIHAEI:

import random

for i in range(10):
x = random.random()
print(x)

PR% randint #5224 low M high , iR[El—> low Ml high  [A] ()55 (PR HRELFE).

>>> random.randint (5, 10)

>>> random.randint (5, 10)

PRATLMEH] choice , M—NFAIHBENLILEE— P ITEK:

>>> t = [1, 2, 3]
>>> random.choice(t)

>>> random.choice(t)

random BEERIEBLAT PR AL, BT LUE AT &, $8%. NS SEIE S A B RE A LLE -
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13.2.1 >J§l 13-5

Yn'E — %N choose_from_hist WIRREL, HITLEXZ— NI Fa/EAitH B E 46—
€ X histogram X ZAENSH, HMZX G IR —AFENUE, HIEFEMERAEH IR
SRR IE L. 5

>>> ¢t = ['a', 'a', 'b']
>>> hist = histogram(t)
>>> hist

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

REIRRBOR A 2 a2 KIS %02 2/3, dR1A b BB NZ0E 1/3,

13.3 HiAFEHE

FEAREET T > AT Tﬁxﬁjii%iﬁj?ﬁﬁﬁﬁﬁ %5>) o URA] BAMhttp:/ /thinkpython2.
com/code/analyze_bookl.py T #EME XK. RikFHEE T #Hhttp:/ /thinkpython2.com/
code/emma.txt .

NGRSO, FF S SO R ) BT

import string

def process_file(filename):
hist = dict()
fp = open(filename)
for line in fp:
process_line(line, hist)
return hist

def process_line(line, hist):
line = line.replace('-', ' ')

for word in line.split():
word = word.strip(string.punctuation + string.whitespace)
word = word.lower ()
hist[word] = hist.get(word, 0) + 1

hist = process_file('emma.txt')

AL emma . txt , HALHE Jane Austen 51 «Emmay KA.

process_file fEM LM RAT, WKIXILEANMEIEL process_line. H 7K hist
BRAE—Bnas.

TR R split B — AT XTI 93 B— N PR R B R ZHl, process_line fiH 745 H 11
replace VM IE AT BB THE . B2 ﬁfiﬂﬂ%@ FHALH strip Fl Lower SKMIBRAF &
PLRCH B e oy /NS o (i RO — MRS ISR 0, TR R AR, BTRA
FAh strip Al Lower IXAF I 75 ik H SR B (1) 2 8 A R o)

#¢J5, process_line JEIdAE A —/MHT AT EGE # 0 — AN O IR S BT #.
FATAT Lo BN E 7 B RS, SRGETE SO A A B ] A

13.3. HiAHETE 143



http://thinkpython2.com/code/analyze_book1.py
http://thinkpython2.com/code/analyze_book1.py
http://thinkpython2.com/code/emma.txt
http://thinkpython2.com/code/emma.txt

Think Python 2e %/, 1.0

def total_words(hist):
return sum(hist.values())

AN 7] B3] (0 A A i i) SR IR H

def different_words(hist):
return len(hist)

RAEFTENEE R AR«

print('Total number of words:', total_words(hist))

print ('Number of different words:', different_words(hist))
G TE:

Total number of words: 161080
Number of different words: 7214

13.4 HEFEIFE

N TR B IR, AT BAE e s1R, K i n A& i fme iR,
RIEHEFF AN

N T B R 2 — A BT B9 LR [l — A R - Y T AL B 3R

def most_common(hist):
t =0
for key, value in hist.items():
t.append((value, key))

t.sort (reverse=True)
return t

B gudl, SUERAEHT, B DX AR L IR AR o T T2 e
i (IOE A

t = most_common (hist)

print('The most common words are:')

for freq, word in t[:10]:
print(word, freq, sep='\t')

X KRS H sep » ik print M — MRS (Tab) MIAZ 24 BAE 7> B
R, FTRLEE ZATHES 5. NN * (Emma) * T4 IR

The most common words are:

to 5242
the 5205
and 4897
of 4295
i 3191

3130
it 2529
her 2483
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was 2400
she 2364

2%, KBRS AT LLE sort BRI S key BEATHIfL . R ARIEGER, W] DAY
https:/ /wiki.python.org/moin/HowTo/Sorting »

13.5 WIS

TAC L Wl 2 v R E LSRR BN TTIE T TP R WA LLE O CAA gk
S Blhn, Rt AT RV ELT B R L A ) BR A

def print_most_common(hist, num=10):
t = most_common (hist)
print('The most common words are:')
for freq, word in t[:num]:
print(word, freq, sep='\t')

FHNESRDLA: B AR AIER . nun (IEAIAME (default value) 2 10.
WARIR AR T — LS

‘print_most_common(hist)

num B PR M . 0 B AR B 6P 525

‘print_most_common(hist, 20)

num RTFSESMH. Ber)ifil, nliksi2BE (overrides) T ERIMA.

IR — AR BRI A DM IEPIRTE S, WA TS 508 e B, ik
HhEHJE

13.6 FHZELE

AR BB A B LR 1] R words . txt I, AICAYCHR—/NZEE RStk
&, BTN ZN—NMES Y (B JRBIFTE RHBE S — AN ESH (FIRP IR
FREERT S

subtract 321 d1 f1 d2 , FFREI—ANFRHE, AR d1 FRFTE ® E LT d2
R T IEARIEROERMT 4, HATKENIERA None .

def subtract(di, d2):
res = dict()
for key in di:
if key not in d2:
res[key] = None
return res

N T B A HBAE words. txt L, RATATLAMEH] process_file RN
words.txt ME—NHEFTE, G H subtract :
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words = process_file('words.txt')
diff = subtract(hist, words)

print("Words in the book that aren't in the word list:")
for word in diff .keys():
print (word, end=' ')

KIRER NG «Emmay [FER3 81T 45 R

Words in the book that aren't in the word list:
rencontre jane's blanche woodhouses disingenuousness
friend's venice apartment ...

XU EE R, —tB R A2 NAZ R AR . W1 “rencontre” XL At B E 2 AN
T HEA IR NIZEIEESIR A !

13.6.1 >JFR 13-6

Python $2fft 7 — RS (set) WIEHRLK, SCRFFZ W WAESERIE. KA
ARSI L R BB R A, B 2 B L B 32 304 http:/ /docs.python.org/3/library /
stdtypes.html#types-set »

'S MEF, ARG REREROR-IKH AP AL work 1ist HHIT,
%% http://thinkpython2.com/code/analyze_book2.py .

13.7 BEHLEIF

AR AE M EL T B P REALIE R — A FA], B A R SRE R B AR, P RGE L
iR, RS AR ECA AR UL, AR5 A% R A I

def random_word(h) :
t =11
for word, freq in h.items():
t.extend([word] * freq)

return random.choice(t)

FKiEHK [word] * freq i —NHEA freq N> word FREH NIFIR. BT ERLES
FRZE—NFFIALN, extend J7iEA append J AR

ZHIERENE DAL ZOR, (HEBCRAGH; FRIRES - MEILRE, EEHERSE, X
IR H R — DR RSEE, ISR R, RE3TZRiEs, HE2ZIIER
PRI K o

—AEAT A

1. M keys KARMF %A HRIARIFIFR .

2. O — M BIRAUR RIS (WL 5] 10-2). HRA R I a — T2 15 Faml 1
HH n.
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3. Wk B n MEENLE A =R (W78 10-10) $REGZBENLEN 124 7E R
AGIL PN

4. fEFIZER 51 MER 3R] 13 A A LA B 3R] o

13.7.1 3@ 13-7
95— AME FZEE N B IR — AN BENL IR AR
%% http:/ /thinkpython2.com/code/analyze_book3.py -

13.8 L/RBIEKoSHR

U0 SRR AT R LIZERE im], A AR 2 KRBT A R, HATREA 2335
BT

‘this the small regard harriet which knightley's it most things

— RYNBENL AR DA S, FONAA S 2 WA R &R B, 7E— A HEEa)F
o, ARATREHIEE “the” IXHFEM TR JS HIERAE )2 — NME A 5 4418, MR AFResZ&—
Ay 1] B ] o

B AH AR ERLAR] R RN Tk — i /R B R, R T— A R 81, SRR
MRS R ER R EEE . l, FKh Eric, the Half a Bee FTF 3k 2

Half a bee, philosophically,
Must, ipso facto, half not be.
But half the bee has got to be
Vis a vis, its entity. D’ you see?
But can a bee be said to be

Or not to be an entire bee
When half the bee is not a bee
Due to some ancient injury?

FERESCA, K1 “half the” JETHLE 2R .7 “bee”, {HEH “the bee” T fE
EE% “has” ﬁ% “is”o

TR BEHR A HTI S5 TR MR FIZ (A1 “half the” F1 “the bee” ) FI BT 1] B 1) f5 4%
(1 “has” A1 “is™) frIMst.

4558 BEMRGY, REERSE I DME R AT IR I AT BER G S rh BEA LR £ — N7 7%, RAE
B ANBEALSCA . B K, URAT LK TR A 25 R AT B e B & R — AT, JFEE N %

Bln, wRIRCAETZE “Half a” JF4R, )5 N —MEZRBAE “Dee”, BIAMRETEAE
PP K T A “abee”, FTLLT —NE4 A2 “philosophically”, “be”
g “due”s

seflrh, BTSRRI R 2 2, (HRARTT LLDMEE AT AT SR B M. BTEZR A
FERERRAE LA BT “Bit 7
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13.8.1 >J§! 13-8
L IRBER A3 HT

15—, NS EOCAR IR AT SR BER e S5 R B — A>3 ai, B
AT B — DA RER R SRR & . ILRSEG T L MR Jodleliy it k%
T A E R AR BT EEN 2 BT R INRRE RS, (BRI SIEFPIS, SR
HARE Z LR E R

2. fERTHE KRR P — A e 8L, S SRR W AR BBEH LA . T A «Emmay
PATHIZN 2 (0 5 KRR 7 A 2B B 7

He was very clever, be it sweetness or be angry, ashamed or only amused,
at such a stroke. She had never thought of Hannah till you were never
meant for me?“ ”I cannot make speeches, Emma:” he soon cut it all himself.

FEMEBI, FRAREE T IR RS T RIAR mAT 5. WIRE EE, SRJLT-RIEMK, HA
sedr. WY, BILPFAESG BRAES.

I RRAEINAT SR E, SR A? BSOS A SR A?

3. —HREFIEWIELT, R — TR WRIRAGWASE L B rscE, R
A K BE R SCACK: DU B (1 7 2GR A X e A5 v AR Ia A 1

Bt MG T Kernighan 5 Pike T4 ) «The Practice of Programming» — 15
SN R

FEARBE BB AT, PRROZ S R 1% ) AR AT UM http: / /thinkpython2.com /code/
markov.py FEHILHIE L. RIE T E T #http:/ /thinkpython2.com/code/emma.txt .

13.9 BIRGE

A1 S5 IR BRI W AL RBE AL SCA AR A R, (B T AISTE S B At o 2] Bt S #y ik
o (EMRE LIRSS, ARAEA LR

o WTRIRATEL -

o WfTRIRATREJE SR INER &

o U RO AR SR 21 7T R 5 215 & IO

BJE AN EFAR M W A% R 7 AT B S0 NAE 1T
TR, RRRIEREL TR E . TR HIR S TR T
MTER, —DEFRIIER: B PMRETE (7).

PRANFTEFENR ? 55— 2D 2 25 FE XM AN B S5 W IR 75 B SE L A o X TSR, RATHE
RE A B B B, IFESS AL B flan, WERHSHATRIRTS R “Halfa”, N —Mk

“bee”, IRTHEREMALF— AT “abee”.
PRIZE—/NMEBE AT REEHZR, RN EREIR A 5 I AR e 2, (2 3RAT B 75 ik ar

AR R IHE, IXHERR T AR T, IRARRE BN R TR, (HRIRERE NS
BEATRIC B ANBT I TEA -
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def shift(prefix, word):
return prefix[1:] + (word,)

shift #%% —/NAA U prefix M—/NFRFE word , FEM—NHRICAE, HEFH
prefix FERES — AN AR S A HE R, IR IS AELE RN word

T RERES, BATHEHATRIEHAREE I — eS8 (SE N — A EH %R
M), JFREFE PSS

Xt AR ECE BT SN N ER . WBIR ISR RIRE 55
FEE T B E R MEE E R (W 2742 13-7),

HArhik, JATEZEIHRSCHIRIAE S, (HREFEIR SN IR ZH I ERER. — M
BATHSIAL. AR, — ARG S — MRE B ARE Bltn, FIRPI in BRI T
SRS B ELR, 2 2 5u R R H AR K

(EZ B R FEAFIIE MR SEBUE R . —/MEBOR PN HRSEEL, RS AR, B
THENHFRAEEENIR (benchmarking) o 53—/ SEPRAILE £/ Vb B A 5 S IO B a5
¥y, SREEEXTRUERR RS L. mARRI, AT ERS 7. WRARZ, AL
fEFH— 28 TR, W profile Bk, RBIRET kAL f kRS o

NG R R FGR A A (] A, (BT B OR 5 AR T RE T SE A (9 T,
ROATER — A AR SCAR R L K, R R EAHE I 2G0T, TE N
REILRAIRE P AR, MmOl T, R NAFREH, IRAIRE Y AT REIRAAREIZ AT . (HAZX TF
ZNH, ARBTG5 K5 A5 8.

wn ke AEMRR T, GRS 1 BATRAZAE H— P Bl 4544 Rl AT 2 Br A AL . (H
e B ARIZ LT L UR, A — A s S5 AT i, SR SR 53— P R AT A Rt
FIRER . R AR BT BN (L T R AAE B I IR, X B R A RO RE

13.10 AL
EVIR— M RRIF IO %, RE AR — MR RO H R, B2 DU F05

Y
B IRAOARS, AFanitie i, JF HAR SRS Sl FARIIHE.
BT

LB B AT AN R B RA KA 06 o W, A RARTERE Fe oh I X 7 1
TIEMRRIZARYE, RS AR AR, (HR A R A A — el T4

e

PRI [A] B2 | SRSB4 E. BT 38302 IRET R 1S B i
Fe %t BESRAGAT A5 27 AT A RBYR R IR B8 SR ARG 2 i AL ? il L i B
il R BSR4

NI (rubberducking):

0 RERE VR B T RELA R 25 ) N, A I R 2 B PR S ) A2 T A e B 25 26
PRI FEA T E AL W 55— DN ARATEE — AN, A& 41
/NEHG I (rubber duck debugging) HIHI>K . X AT AR R ImiE ), /R0] UE
BRXANYEZETUE: https:/ /en.wikipedia.org/wiki/Rubber_duck_debugging -
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[EEEE

A, BRI RNR, S EOL B, BRIRIEIR S Eis T I HARRE
HRRIRET . RIRIRAT BTG E .

MIPREF GIA R NI PR —, S0 TIEFT DM A S . s b, RRph i3
ARG AT RE -

Bln, WERFEFP R — AN HERET R, AR TR HE B, (B 0 R R A A B A R
VU AR A FEIXHE o WERARASBEMRRE 3 ZA AT 4, ATRERE 100 AR P&l A 2 R DUER R, RDEHR
EROGIPN TR

WIG T RE A B, 5l i RARIZAT S A/ NIt EE, B SRARAN B 25 Bl ] 32
PRIGACHS, Wk ELEEREAT S, URATBER N —FPERMROy “RENLBFESFE " IR, IX4RINZ2HE
PLge, ERREFFEEI. AU, BEHLEHRE 2 AL S AR B E

PRILAERT (8] 8% o Wt B2 — TSR . IRNAZ R DA — AR T R A A KB
BLo WIRA A BE EZ KR RE, 15 25 A I B — AN AT e

B3, WA RZ MR, S RIEKEERERARIERR . RE, RIME R
R AN, SIFREFRRLR, R, BERRRE IR T I HRg 2w
2P

VIBREF R WA RINR, FOATE AR — 17 (B ER R . IR
RELLARGF 3248, FEARTTAARE ) < B, W DLRHAR AN $8 DL 3] 55— S fb b SRS AR FHE R B
Ja HAGHE — BBt DL [e] %

R —AEER, TEREE. 817, pUE. MErmeEGR . I IEAS S R A R,
W THEN.

13.11 RiEX

e R (deterministic):
fRH RS EMFERAN, — MEFRUGSITRIE R 1.
BNl (pseudorandom):
TR e — TR RN, H 2 SERR I B — M TR P A B

ENNIER:
BOARMSES, MG TRESHIE.
T i«

S BB
FAEM (benchmarking):
IR PR i A ARS8 FH AN /) s 40 1) SEBLEAT DK, AT e 5% e 4 1)

R
/NEERSiEIRE (rubberducking):

I /N B PGS (AR A A R R A i BER AT Yo 75 Bl 1t R 3 [ ] A
B PR IR L, BOAE /NSRS JF AV Python.
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13.12 Zk3)@n

13.12.1 )& 13-9

FRIE] )RR R E AL IR R HE T ISR P A B IR B (1 ], e
B 1, PR IR, BRI 2, DA,

Zipf £ (http:/ /en.wikipedia.org/wiki/Zipf's_law ) f#iik T HRE 7 H R R 5 H
BUAR IR R R, BT TH r (5, B f 2.

f=cr?®

Hrp, s M o RAKBTESMCARSE . IRAE LR S5 P BOS # 1%, /Al LA
2

log f =logc —slogr

L, W% log f R logr MIEMR, (RATBLEE DL —s AR, Bl ¢
I L

G5 —AERFE, MSCH A COAR, TR, (A i, — AT
R FE T4 X R log f A log . (A Uk EXKAOL FIREFE i HH 45 HOFRL A R A R T I
— Bk AR LU 5 M2

Z%: http://thinkpython2.com/code/zipfpy » WIRAEIBITRIIESR, RFEFELE
2 BB matplotlib. MR WIRAR %% T Anaconda, RELCEH T matplotlib;s 5 IR

13.12.2 SIEkE
1. #¥: @iphyer
2. &Rt @bingjin
3. &%: @carfly

13.12. %)l 151


http://en.wikipedia.org/wiki/Zipf's_law
http://thinkpython2.com/code/zipfpy
https://github.com/iphyer
https://github.com/bingjin
https://github.com/carfly

Think Python 2e %/, 1.0

152 Chapter 13. 3+ =%. ZHIWFFR: HIssitst



Think Python 2e F1%fi, 1.0

Chapter 14

HE: S

KERAND “Fr A (persistent)” FEF ML, RUKAMEAFEARHIRERE, I 10 B3 ey 4
AR R AAFAE T 20, a0 ST A P

141 HAKL

H R FATT AT ILB K 22 BORE PR AR 2 IS 1) (transient) , [RUA'EAT R iz 4T — B 1) 346
g 0 Y EA IR, BOR IR T . WAIREIREITRET, TR DA IR
iR R

RN—RKRET R FFA (persistent) [ EAIKK [HIZT (B —HAERET): izl
B BRI RAEK AL (i — MR s WERAIRSCHRR PR G =R B s, BTk
A VR B £ 1 T T R Ak

FEAREF I — M7 2 ERE RS, £ — GRS 4K 2 50 [0 RAHEZIT. 7
— AT LRSS B8, AMEHEIZIT, SRR E M IIER.

P2 P DR AF A (1) — N R T BT, WU B SUAR SR . AT S & el B OO A SO A
IREFT: fEARR, TATREALS N SCARIET .

Ty TR 7R Al B R AR P RS o R BB H— AW EEEE, DR E
TEAEFE T BRI FE 1) pickle fREHR.

14.2 EEFIEAN

AR G AR AR AR AL L NAE B CD-ROM &5k AN R 5555 A 1E 35
T i#93) 71) & — 1 FR A T Al FT R AR A .

BHN A, ARBAEFTIF SR BB S A SRy v B

‘>>> fout = open('output.txt', 'w')

|

WARAZSAF AR, AT B ABIT I e 2008 2 ORI B I AHTITAG, bl
N IERSTAEAAFAE, AR — ST ST

open 2R [l MR, GARML T RAE AR write TR EEE T AL
G
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>>> linel = "This here's the wattle,\n"
>>> fout.write(linel)
24

R BB SN AT OIS SORERER B B AL, TR IR write AR
1, B AT AR AT I Hdh -

>>> line2 = "the emblem of our land.\n"
>>> fout.write(line2)
24

SERSUIEE NG, VRIAZ R S

‘>>> fout.close()

URARAN RIS, R 4 R e A 2 G

14.3 BN EBEEF

write (S HLLIUE FAF R, T CAUAR AR EAE SO R NS B, AR 25e e s
PO H . Bl RL R str

>>> x = 52
>>> fout.write(str(x))

BT &R UEBEER (format operator) , B %. 1FH T 8ES, % 2B
BHEAF, MAE - MeFEHR TR, % WXz H 5.

H-MEHEEGE BRAUFERF B (format string) , E S A EA &KX ILFF] (format
sequence) . FEIIFHITRE 18 N FEHR MR LR . BRARE D rFriE.

i, LT 2%d> BRE S AN BTN ZAR Ay — A B AL

>>> camels = 42
>>> 'J/d"' Y camels
l42l

SRR TR 0420, TENEHUE 42 XM TT K.

— K S BT LA BILAE 5 e ROAE AT, T BT B — A B —
.

>>> 'T have spotted camels.' 7, camels
'T have spotted 42 camels.'

MR TR PR Z M RMFF, BLAEZASELIR—NIeH . BT FIH%
s iibn 2 b

T OBIT T % Rl g R R AR UK %
HeA L — R

>>> 'In years I have spotted % (3, 0.1, 'camels')
'In 3 years I have spotted 0.1 camels.'
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TR TR A B IR T 747 s P AP AU K. [, TR R AT &
XL R AL 571 -

>>> "1, 2)
TypeError: not enough arguments for format string
>>> 'J/4d"' %, 'dollars'

TypeError: %d format: a number is required, not str

FEH— AT, TP BCE RS IITER: R AT, JTERIEMER.

Gl A 1E https:/ /docs.python.org/3/library/stdtypes.html#
printf-style-string-formatting H 7 i X T AMMEHEAMNEZE L. —DEABEBKH
T RALH R R () format 773k, A LARTAE https:/ /docs.python.org/3/library /stdtypes.
html#str.format # 1 .

144 XHBMEEERE

AL B3® (directory)  (HFRy “30fik (folder)”) HIERAMLUER. 4 1EfEE
THIREF A —A “ 2417 B3t (current directory)” {EAKZEHRMEIERINEH 3. B0, 24
PRITHF—N SO RBLEU, Python 276 457 H 3% R FHRIEXACHE.

os BIHFR ML T HAESCHEAI B SR R 2L (“os” {3 “operating system”) . os.getcwd
AEIEENEESIUEA®

>>> import os

>>> cwd = os.getcwd()
>>> cwd
'/home/dinsdale’

cwd {83 “current working directory”, Bl “ 477 TAE H3g”. fEARGIF, RE LR E
/home/dinsdale , RIF /" 4%/ dinsdale HJF H .

JMU * /home/dinsdale’ IXFEHYFAF AR — N CAFEE H 3k, mfi 8812 (path)

— MRS 4, W memo . txt , FIFEREE HUE — MR, RAZ H83TE84E (relative
path) , BAERANT YUHH XM S M. WA 417 %2 /home/dinsdale , A4
memo . txt FLLF /home/dinsdale/memo. txt o

—NEL/ TR AR AN S BT H R, Wi 413812 (absolute path) . ZIHRMG—4
AR A xS g4, VRATLAMEH] os.path.abspath :

>>> os.path.abspath('memo.txt')
'/home/dinsdale/memo. txt'

os.path IHEHE T I BRBCR AT U 4 A Eg 2 AT H4E . #l40, os.path.exists K
—AN R ECE H SR B AFAE:

>>> os.path.exists('memo.txt"')
True

WRAFAE, AILUEIE os.path.isdir K E &2 — N H %
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>>> os.path.isdir('memo.txt"')

False

>>> os.path.isdir('/home/dinsdale')
True

FAU), os.path.isfile K& a2 — N1,

os.listdir IR[AIZ5E HE FHSCHFIER (LEHEHZ.

>>> os.listdir(cwd)
['music', 'photos', 'memo.txt']

B RWER T A LRI . NEme T “wmHT —AHE, TR SRS T
I B LA AT (0 B SR F R E 5

def walk(dirname):
for name in os.listdir(dirname):
path = os.path.join(dirname, name)

if os.path.isfile(path):
print (path)

else:
walk(path)

os.path.join #E% —MHFM—A M4, FHEEATEIFS— e B EHSL.

os FEERIRME T — AN walk FIRRE, FIERAT LTS 2L, (HREDhRe e E. 1
RERST, RO I AT walk TR € H % NS BT B3 ARATBAM http://
thinkpython2.com/code/walk.py T#HIEHEE.

14.5 WHKRFE

WS S, R ZHIT AT RS R AR . AR BT — D AEAE R SO, &
BN N 45R  (IOError):

>>> fin = open('bad_file')
I0Error: [Errno 2] No such file or directory: 'bad_file'

A SR AR A AR 7] — AN SCA

>>> fout = open('/etc/passwd', 'w')
PermissionError: [Errno 13] Permission denied: '/etc/passwd'

AR EIT I — A H FORERL IR 1532

>>> fin = open('/home')
IsADirectoryError: [Errno 21] Is a directory: '/home'

N T IR AR, RAT DA 2R os.path.exists fl os.path.isfile HIRREUREE
7, (HIXESFE KERNR AR LA AR (A “Ermo 217 XAMERE 2k
H, Z/F 21 Bl e B rERD .

SEUF AN AE 1 IR IR A A 25 A0 B, T IX IR try IR AR S . ERITEVESRA

if...else i&H):
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try:
fin = open('bad_file')
except:
print ('Something went wrong.')

Python M try 7] (clause) JFIR#HAT. WIR—VIIEH, WA except FHJR kL.
W R A SR, Bk try 74, 4T except T

R try iBA) B R WA 2 $3R (catching) 5. TEAHIT, except THJHTEN
A IFARIRAT IR G 2o —BORUE, 3525 IR AT DLE SR A& T X A el Bk
HIEEZRIEAT, N B R AL .

14.6 HIEE

R R ORAE A A I ST o K2 B Sl e R ISR ABL 7 LR T 5, IR Ay
BB B AT I oK O, Bl R AR A b (B bR AAE D, PTEL
HIMERRFP A, EAMRIRAFALE

dbm BLERFEHE T — AU A AR SO 1. 260017, B okl E — e
& R ST R B P

ITTFHGE 2R AT OT H e SR R D7 2R 4

>>> import dbm
>>> db = dbm.open('captions', 'c')

B 2 oo AR EE A AE N e 12 K0 e o X NMRAFIR [ — Aol x5,
CIIRE S Sy s S ENER O RPNE 26 L (DR

LRI AT, dbm K S EHE S

’>>> db['cleese.png'] = 'Photo of John Cleese.'

2ARVT [ AT, dbm $EEHUOLT

>>> db['cleese.png']
b'Photo of John Cleese.'

RE LSRR —A FXR (bytes object) , X WAL REL b HFk. —ANFdy
X RAEAR L Ty AR AN — A R AR R . ER IRRA T fi# Python I, EATZ [ 25 248
FHREZ, (HZ HATHA AT LU LE 22 5]

AN ARARAS AT B A AT IR, dlom A3 IH RIE 5 fhede

>>> db['cleese.png'] = 'Photo of John Cleese doing a silly walk.'
>>> db['cleese.png']
b'Photo of John Cleese doing a silly walk.'

—Ee LTV, B keys A items , ANEHTEIREXN SR, HE for MHMKIAIEH :

for key in db:
print(key, dblkeyl)

14.6. % 157



Think Python 2e %/, 1.0

SHESME R, BIRTE SR A 75 2O ST

’>>> db.close()

14.7 FHlk
dbm B —ANFR 7 T8 FME A 22 F A R B 7 . SRR e e, R

SRE AR
pickle BEHLAT DU I AN B, & RERE LT S (R0 R AL 93l 5 78 i 7 vp A7
T AT s, DLRORE AR T4 R OE TN R IR R

pickle.dumps I — X RIERNSE, FRE—NFERHFHERR (dumps /&2 “dump
string” 485 ):

>>> import pickle

>>> t = [1, 2, 3]

>>> pickle.dumps(t)
b'\x80\x03]q\x00 (K\x01K\x02K\x03e. '

A AT AR BEAZIREM, (H2X) pickle KRULIRE %) ZfEFE. pickle.loads
(“load string™) AJ LLEE # %) 4

>>>t1 = [1, 2, 3]

>>> s = pickle.dumps(tl)
>>> t2 = pickle.loads(s)
>>> 2

(1, 2, 3]

JEETN RN RAMHFRME, EEf] (ki) ARE—MRR:

>>> t1 == t2
True

>>> t1 is t2
False

BEZ, PIMRIE P IILEER T EH— DX R .

PRATLAHE ] pickle ¥R T AT B0 RAFMEAERIR FEh . He b, RMAGIEFHEM,
Lot TR shelve H.

14.8 &EiE

REBHRAE RGARE T — N AT, WAEFRCH shell o shell 38 # B2 A1) Y5 S
RGMANREF 2. B0, £ Unix RGEPARATUE cd 022 o, (/] 1s Bon—4
HxMAZ, @i firefox (ZREIRUL KJE3)— AP T 5

{RAa] ] LAZE shell Hs shFREF, AT AYE Python Hd@id i H EiEXT %R (pipe object)
KED) . —MEENEE D EEBIT L.

filtn, Unix 74 1s -1 ¥ DA B 987 H S FRINZ . R0 LAEH os. popen 2K
Jasl 1s :
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>>> cmd = 'ls -1
>>> fp = os.popen(cmd)

K2k —ME shell @M THF . IRIFER —MTARMCIT IR R fRAT
LA ] readline SKRERXM 1s BERE A B —4T, BUE M read K— KRG A 2

‘>>> res = fp.read() ‘

ARG IE, BRI HER A TS

>>> stat = fp.close()
>>> print(stat)
None

REMEZ 1s MR BRZORE . None FINIET 4N QA HIA).

B, KZH Unix REFEAT — N ndSsum 14, SREI—ASCH A IR
HH—A “AREA (checksum)”s KA LAFE http:/ /en.wikipedia.org/wiki/Md5 ot T it 5
% MD5 15 2o AFR A S FR IR AR AR N (R U, 72T w2
ATTHERD -

PRA] DU FH — AN TE R M Python H1i21T mdSsum , FFAS 3|45 R

>>> filename = 'book.tex'

>>> cmd = 'mdbsum ' + filename

>>> fp = os.popen(cmd)

>>> res = fp.read()

>>> stat = fp.close()

>>> print(res)
1e0033f0ed0656636de0d75144ba32e0 book.tex
>>> print(stat)

None

149 REER

AT E Python ARSI SCHF,  #AT A REEL . Billn, BB i a8 BL TR A
A we . py -

def linecount(filename):
count = 0
for line in open(filename):
count += 1
return count

print(linecount ('wc.py'))

WRVRIBATRRANREY, SR A BT AT B, 45 R 2 7 o IRt DUXFE A
223

>>> import wc
7

BUEARAT T — D IRBUS B wie -
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>>> wc
<module 'wc' from 'wc.py'>

XA RILHE T linecount FR%K:

>>> wc.linecount('wc.py')
7

P bl 2 4T 4 5 Python BEER1 777

AT A REE T, SR ABIR)E, e B ShiatT sUa R IHRA GRS . @
BPANERI, EHE RS, ER AT EA.

VERREGL I RE Py 3 1 5 i DA T 254«

if name == '__main__"':

print(linecount ('wc.py'))

__name__ j&—/NEREFPIT UG I B B AT A @A . WUR R Y U 1 s AT
__name__ [AMEN __main__ , XA ERRBDR AT . 75 M B RE G AR, A
AR K ki

FAMEAGRT B T H N BN we . py 1, SR UIATE 502178 - #%5% , 37T Python
R IF BN we o AP FANJE, __name__ MMERHA?

@R WK A—DAW SN T 8, Python SRS MIEMHB. THFRLE
FOEHOCCHE, BRSO DR T B

ISR R B — A, AT N i B4 reload , HE A e hifh. BlLA 241
TREREA R, IR E AR

14.10 AR

MAREE S SCARRS, ATRES B R A A ORI R XL B R, RO IR
FEAAT 75 30 R A L

>>> g = '1 2\t 3\n 4'
>>> print(s)

12 3

4

W R repr T LLHDRAR XA . AL R — D GAENSE, RaiR Bl —4
PR TRH RN MNTEAMNT, ERH R IIER:

>>> print(repr(s))
"1 2\t 3\n 4'

ZAXTIHASIRA M.

AR RE LB B R U, S R RGN R A5 R FR — AT IS R . 75
ARG IATH \n» FEEHRETS \r, GLENEEEH. WRIREASFRN RT3
A, X R R

XK ZH ARG, A LA RIS SO IR« AR AT BAFE hittp:/ /en.wikipedia.org/
wiki/Newline R FX LR HKEE OFEEZMRAR). HR, (RUATUECOHS —
NEHRET -
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1411 ARiEFk
FrAME (persistent):
AT HE KIS AT I 20— B 5 R RAFAE R AT IR
A IZHFF (format operator):

BRI % BT B — A e, RN S T H P TR AT
i, FR IR AL AT s 1 ER AR AL

A F 78 (format string):

—MEER I AT R, AR S AIE AT — A .
#3167 41 (format sequence):

KA TR FREAL Fln%d , f5E T MERRK .
SCASAE (text file):

TRAFAESSAURE £ IR K AAFAl B B PR3
H3¢ (directory):

ERCEEA B TR = PR UL SR S
B84% (path):

—AMEE A AT E
HIXT 42 (relative path):

METHT H R ITIR B AR .
Yi%t %1% (absolute path):

ML R G IR R A o
fili3k (catch):

N T BRI L, ] try A except AR -
¥4 PE (database):

— NN B GER AT B SO, R B R X S A
FAIXE (bytes object):

AR R RN B
shell:

— VR A, IRl R e R R RAT A 2 IR -
EIEN R (pipe object):

—MEEEAN BTN R, S84 Python 25 L1217y 32
BATE R

14.11. ARiEx 161
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14.12 Z )&
14.12.1 SJ§n 14-1

G5 — DI sed HIRREL ERSHR —MEAXFFTE (pattern string), — iy
FEER P SCAT 44 o ERAZERHUE — A0, RN AT RIS A (FREN ST,
UNRAE SRR AT T I TR A7 e, U B v AT e B .

WRAEST IR B BHNEEE R SCIES HEL 7 HR, RAORE PP NAZA IR AN e, 4T
Bl —HRE R, IR .

Z%: http://thinkpython2.com/code/sed.py -

14.12.2 >]En 14-2

WRAR M http:/ /thinkpython2.com/code/anagram_sets.py F# T 572 12-20& %,
PREFEBIERPRNE T — /N8, N —AHHET 5 17 B R 7 45 5 BB 31— ] DL El
XL REGE R AR R ) SR . iGN, 2 opst’ BUES RIS [Popts’, ’post’, ’pots’,

’spot’, ’stop’, ’tops’] .

G5 — ML, T anagram_sets JFRRHEPINHTKEL: PREL store_anagrams 7EN
anagram FHIRFZE shelf ‘BB ‘read_anagrams £k — A, JFIR[FI'E 1 anagrams %
.

s http:/ /thinkpython2.com/code/anagram_db.py

14.12.3 >J§n 14-3

fE— MR KR MP3 SSRGSV 2 A A — BRI, SR F i H
FFREH ARG T KT H IR R R s 1,

1 HW5—MERF, BR-AAXNEHIA AR, FRE—DPIER, JIRPEETE
WAL ERH (Wa.mp3) MU e MEE. 3R os.path f&flk T — L n] DLERAE
SCAEAN R AR A O BR K

2. N TIRBIHEEZFSCHE, AR LAE A mdSsum KA SO “AZIRAN . B A
SCAFRVRESAIARTR], B AR AT BEAT A R ) P 2

3. ARATLABEH] Unix fir 4 diff fRA— T,
ZZ: http:/ /thinkpython2.com/code/find_duplicates.py -

14124 TIEKE
1. #1%E: @obserthinker
2. Xt @bingjin
3. &%: @carfly
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Chapter 15

BT KR

H AR 28 RE Ao 45 P e BOR AL SR AR, R B P P L AR SR RO B s . b
P24 3] T RGRE s BIAE FRE 50€ USRI GURRS R EHE o T A0 X B R
—MERHIERE, JFE TRy,

A ZE RS A] BLfEhttp: / /thinkpython2.com /code/Pointl.py 3KH; 25>
% 7] LAfERttp:/ /thinkpython2.com/code/Pointl_soln.py 3KHL.

15.1 REFRGBEENXER

BATCEME L T2 Python [N E (A, BIERATE € X — MR M . 2461+,
PATRAIE— UM Point IR, AR g i —A .

FEREACVET, RS RAE PSS S —ANE 5 AR 2. #l4 (0,0)
REIR A, (v, y) REFAFA x MR, 7] Ly AL .

7 Python 1, 47 LR FR S0 7
o JRATAT LKA BRI R BT ML IO B, x Ry

o JRATAT LUK AR ARy —ANBI e TEALI T A7 B

o JRATATLAGIEE —ANFRIG IR I

QAR I AT S A, (ERE IR 2L S BITE.

FEFP 51 A LA (A programmer-defined type ) A FRIEZE (class) . BRIXFEE X
— R

class Point:
"""Represents a point in 2-D space.”"""

SHBIE AR W HR I A AR A Point o EARM SR FAT 8, FORMEREIZAN R IE -
PRATBAAE— AN RIS S sE SRR AR E, e it

€ LU Point SR AIEE T —D2EIFR (class object) .
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>>> Point
<class '__main__.Point'>

T Point R XLAETUEM, FIUEM “44” & __main__.Point.
0 QAR SL — NIRRT R0 T BEGIEE A, AT MG A BRSO 3

Point .

>>> blank = Point()
>>> blank
<__main__.Point object at 0xb7e9d3ac>

RIEMEE—> Point XM RG], AT EM{ES blank .
B — MO R FE I i SE 514K (instantiation) , XA RAHEX AN — AN 3E

5] (instance) .

AARREITEN— AL 6, Python £ URREJE T WAL, DLKEAE NAF P A7t ik
CHTZE Ox AR B ER 5 T A EOE BLH IR EF SRR D o

B AR R IR ERISLG], T DO RSB AT DAE He HRAEX R “SLp]” ok
FORBAETHEREF 02 H € A

15.2 B
AR A S5 0025 1 — A S A7 W (R 1

>>> blank.x = 3.0
>>> blank.y = 4.0

REANEIET N — B A8 & 115V, B4 math. pi 1 string.whitespace »
AR, BATRE —DRPCamBRTRRE. XRTRMEEM (attributes)

VE R AT g, “J@PE” [PESC “AT-trib-ute” [NESESE NS B, 1ER30EM
{5, “a-TRIB-ute” BHEHAELE AN E.

FTHNX K IR R T IX el B85 . B — AN R & P IR 2 B Y e s [
(object diagram) ; VWL.EF 15-1: *F %A,

Point

Mank —= = 3.0

y —= 4.0

B 15.1: B 15-1: WHE

A2 blank 51 T —> Point K, RXANEMA TN EME. FAEIERSI T — N
AL

PRAT LA A ) AR B L — PR AR
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>>> blank.y

4.0

>>> x = blank.x
>>> x

3.0

#KIE blank.x KIEESE, “HT1E blank FT5I HIRIX RIF HARA x 101H 7. EX AT
L BATRIRIEI A IRE S 1T — D x 1A, A28 x MUEME x ISR,

PRAT AAEAE AT R U i it

>>> '"(Jg, )" 7% (blank.x, blank.y)

'(3.0, 4.0)'

>>> distance = math.sqrt(blank.x**2 + blank.y**2)
>>> distance

5.0

PRAT ELH— A Sefl oS Mtk . il

def print_point(p):
print (' (/g, )" % (p.x, p.y))

print_point #% A SIENSH, ITENHIERCE bR k. RSN E, &
AT B blank E 9B KAk

>>> print_point(blank)
(3.0, 4.0)

FEIXNEREN AR, p /2 blank (A4, B, WERBMAUE T p, blank MAFEZ 22,

BAMEABRR, 5 — M distance_between_points WK%, EHZ M Point
TENSHL, SREIR I HIAS 2 T BE B

15.3 %BfZ

A, — DX RIZINA IR R L AL M0 5 WK, (B IR TR 2 i e — 3 b,
PR E B — MRS 8 7R — DML BN, IRT ER R & P ?
PP R LLBIE I O 7 AR R, BATMBSAE T2 KT B L

ZH PR BERI B

o IRATLMREMIZH— Al (B HL). SRR K.

o RATLASRER A2 I o

R B ARE TS B A THE L TN TT i FAT e RS BLHT & .
NHARZZRME X

class Rectangle:
"""Represents a rectangle.

attributes: width, hetght, corner.
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YRR A TR : width Al height /240 ; corner &—> Point X%, &
TN ARIBA R

N TR —ANETE, IRTEZE S — > Rectangle X%, JF HON'E M@ VER(E -

box = Rectangle()
box.width = 100.0

box.height = 200.0
box.corner = Point()
box.corner.x = 0.0
box.corner.y = 0.0

RiEH box.corner.x MR/,  “HIFE box Frol XS, KB corner ()& ME;
SRIGHIAE corner Pl FIHIXT R, BN x KB L. ”

Rectangle
box —=| width —= 1000 pgiy

height —= 2000 | Ty —— 0.
cornear T ¥ —= 0.0

K 15.2: B 15-2: %% K

B 15-2: 3 % BB TIXANRIPRE . — D RAIEN A — D21 @R E (em-
bedded) .

154 LH{EAIRE1E

PR H T LR [B] 52451 . 5120, £ind_center $52—> Rectangle /E AZ %, iR [H]—4 Point
, [RFE TIX/ Rectangle HIHLALFR:

def find_center(rect):
p = Point()
pP.X = rect.corner.x + rect.width/2
pP.y = rect.corner.y + rect.height/2
return p

NIRRT box 1E NS Htkid, SRJEHR I Point IKH 4T center:

>>> center = find_center (box)
>>> print_point(center)
(50, 100)

15.5 XHREATHY

PRRT DI I 25— A5 G 8 ME TR AE SR SR I AN R RIFPRES o Billn, BESUE— AN R
INMA B E AL E, VRA] MBI width Fl height FfH:
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box.width = box.width + 50
box.height = box.height + 100

PR AT L S BRBCRIE N B . 9140, grow_rectangle $:%2—> Rectangle Xf R AP
AT, dwidth fl dheight , FFREH N I 56 BE A i BT b

def grow_rectangle(rect, dwidth, dheight):
rect.width += dwidth
rect.height += dheight

N TR T RAARCR:

>>> box.width, box.height
(150.0, 300.0)

>>> grow_rectangle(box, 50, 100)
>>> box.width, box.height
(200.0, 400.0)

FERRELAER, rect & box M4, FrANIRBREUIEE T rect , M box HEHZ 222,

PAMEA252), 9 — AU move_rectangle WIBRHL, % —> Rectangle LANH
MF dx Fl dy. BAE corner [ x A4FRIN_E dx, 48 corner ) y Ahrhn b dy , Mifiy 228
LA E

15.6 £l

B A = AR (I PT B,  BRO—AN3J5 IR Bl R B o5 — AN 35 3 TR 2 A 5
Wi o ERIER A 51 Al — X R AR B AR AR o

T B X R EIARCN A KA 4 . copy BEHAHA — A copy MIEREL, AL
SRR -

>>> pl = Point()
>>> pl.x = 3.0
>>> pl.y = 4.0

>>> import copy
>>> p2 = copy.copy(pl)

p1 Al p2 FAAMHFE I EHE, HZENIEAZFE— Point XK.

>>> print_point(pl)
(3, 4)

>>> print_point (p2)
3, 4

>>> pl is p2

False

>>> pl == p2

False

IEFATHIAN, is BEAFERT pt Al p2 JEAER— DX R AR RN == i3
LS R NZAE True , PO R BBHRZAA R K. SRS R A WIRE R AR, ==
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IEEAFR BT A is IBHEFARR: EREX R (identity) 2 & AR, TEX %1
EATMAE. Ky Python JEAFITEA A FEAT LA NARIA. &4 HRTARIE

WRARMER copy . copy SKE il —> Rectangle , TR&KINEANNEH| T Rectangle Xt
R, HEAEHIRER Point W R,

>>> box2 = copy.copy (box)

>>> box2 is box

False

>>> box2.corner is box.corner
True

bax-—= width —= 100.0 100.0=— width |=—box2

hﬂ‘lgl'ﬁ = 200.0 % —= 0.0 200.0-= hﬂ'lgl'ﬁ
corner =y —= 0.0 corner

K 15.3: & 15-3: %% K&

B 15-3: xF Z Ao TAHRMEIN S XA REUETRES] (shallow copy) » BIAE
PO TR UL A E RG], ERE SR E RN

PR ZHN R, XHFIERRARBER SR EXAMF, X HH—> Rectangle X
RWH grow_rectangle JEAZFMAR] F) 7h—A>, SRTTUXHEST—> Rectangle XF Z 1M H
move_rectangle [FIf &, B AP ! IXAMT RIRES 5 iy K EE S FNES 5

SEIZHSE, copy BEHUHA — /MU deepcopy IITTVE, BEAMN AT LA H| —AXF 4, I&w]
PASZ X AR R 5| - R, HLB T DU A Lopr 51 R a9 28 R PSR &, 554,
B AR EERES (deep copy) -

>>> box3 = copy.deepcopy (box)
>>> box3 is box

False

>>> box3.corner is box.corner
False

box3 Fl box J&TELE BE AT HIFT %o

BAVIA %, 'S 5 — AN RA D move_rectangle, BRI AL A & I IR [8] — 4~ (1)
Rectangle X R AR LE S TR .

15.7 ik
SURFFRE RS ST R R, R AT BE 2 B — S5 1 53 . B AR ) — A ASTETE (R

41531 Attributeerror M IRIER:

>>> p = Point ()

>>> p.x = 3

>>> p.y =4

>>> p.z

AttributeError: Point instance has no attribute 'z'
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URRARANHH € — U RISRA, ARAT L f#)

>>> type(p)
<class '__main__.Point'>

PRATELA] isinstance KA & RN GUR AR KAL)

>>> isinstance(p, Point)
True

WARARATE DI ZOE B REARYE, IRAT DUEAH Y B R hasattr K8

>>> hasattr(p, 'x')
True

>>> hasattr(p, 'z')
False

B NS URERN R B oASHE D, ARTHAEERA T
PRTFTLME] try I ARAS BN SR AR A IR R 200

try:
X = p.x

except AttributeError:
x=0

AT AT VAL ARS8 5 G 5t AT LA 7 22 A0 45 440 1) BR . 4R BLFE [polymor-

phism] T&EBEELZNE.

15.8 ARiEF*k
2 (class) :
— MR R E E SRR, S AR T TR &
FH % (class object) :

BWERRF 0B 2 SCER RS BRI R o RIS R AT DL T 0 2R R 52
.

54 (instance) :
JETRHAFKHIN R .
454t (instantiate) :
BUEHTHIR o
J&TE (attribute) :
AN Xof GAH SRBR R)A fi 44 B
iREX 4 (embedded object) :
TERNT — AR E G RIN R
H | (shallow copy) :

15.8. RiEx
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FER B RN AFRI R, RESIRENREGIH, @i copy BHLU copy BEHK
o

BWHEH] (deep copy) :

TEE G RN g, BEE S REM, RGP REX G IR A ik
EXG, H copy B deepcopy PREZLI .

X% K (object diagram) :
JEETRAS B e A A e B )

159 Z
15.9.1 >J§R 15-1

E XA circle B, KMEMHEAF L (center) Y42 (radius), HH, [F
(center) s&—>  Point F, M2 (radius) &—MIF-

SE AL —ME L (center) 24 (150,100), 42 (radius) SN 75 [¥) Circle X 4.

15.9.2 >J§t 15-2

iS5 — NS FON point_in_circle MIBREL, ZeRERT LA —ANRIZE (Circle) X4
M (Point) X R, ARJFHINNHZSE AR N . ZEE N NIR A True .

15.9.3 >J§ 15-3

9’5 — N HAFRN rect_in_circle MIBREL, ZREHESZ — NS (Circle) X R AL
(Rectangle) X[ %, WIFIZHIL R 56 475 [ PN B 72 [ _E R[] True .

15.9.4 >JER 15-4

95— N4 N rect_circle_overlap B#, ZpAEIEZ — RSN G A — AN
%, WMREEEEE—NAEERERANNGRE True . 805 E—NE LG RA, R
ZHIEA AR V& AR A IR [E] True o

% Z:http:/ /thinkpython2.com/code/Circle.py.

15.9.5 >J§i 15-5

95— N draw_rect MRREL, 1XMREIEZ A Turtle X RH—> Rectangle Xf
R, EH Turtle HHZHTE . 2% [turtlechap] FH{EH Turtle B/,

15.9.6 >J§1 15-6

ME— %N draw_circle MIRREL, ZEREFEZ—1  Turtle X R Circle X
%, FFE A .

% Z:http:/ /thinkpython2.com/code/draw.py.
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15.9.7 THEkE
1. #¥%: @iphyer
2. f&Xt: @bingjin
3. &% @carfly
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Chapter 16

BUERRAT O mIE I 2558 LR, TPt s UL E & O R NS H R
B, JFR [ EE SO RAENER . AT, TR« e B KUk 7 A0 T i 2
FEIT R TT %

AR FE ARG /R B A LA http:/ /thinkpython2.com/code/Timel.py F#. ZJMER
AT LM http:/ /thinkpython2.com/code/Timel_soln.py T #.

16.1 B[g]

PR ARERY 0 E GRS 7, BATE LA Time (92K, FFCRI . XA
R 5E LAnE -

class Time:
"""Represents the time of day.

attributes: hour, minute, second
mnn

FATAT LB — ) Time 55 %, I H4A'© KB hour , minutes fll seconds Ii{fH :

time = Time()
time.hour = 11
time.minute = 59
time.second = 30

Time Xf RHPIREEZRMIT | 16-1: F 214,

BAMEANEN, WS — UM print_time FIRREL #UC—A Time X R IFH “Hf: 43
7 kg ATEN S . 3R LT 0% 2d B LLE /DAL B T B AN, iR
AR MIFERTTHAR 0.

5 — M is_after MM /REREL, UL Time M4, t1 M t2, #F t1 [IIHAILE
t2 ZJg, WHR[E True , 7GR [E] False » $hif: ANEAfEH] if iHA).
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Time

time ——= hour ——= 11
minute —= 59
gsacond —= 30

16.1: B 16-1: X% E

16.2 ZhRE

TE LA, AT 40 5 P AN F RGN e (0 1 eR 2 BAT T R T PRI AS IR bR 20 4l
PR3 (pure functions) FE L #F (modifiers). EATHER T HRFTHE [RBUFI4MNT (prototype
and patch) WIFRTTSR. X2 P BN 7k, MEREEB, P E
AL

T2 —AME T add_time R

def add_time(t1l, t2):
sum = Time()
sum.hour = t1.hour + t2.hour
sum.minute = tl.minute + t2.minute
sum.second = tl.second + t2.second
return sum

KA BREEIE T — M Time X R, WIGM TR REENE, FHRE] TXAXZEI5 H.
BATHEXA R EFR A 4R EL (pure function) , FNEER TIRE—AMELIAS, FFAMBHAE
RNBHEAENNATATI R, HEAE TSR —MESE SREUH P I3 m

T MARIXAS s, AR A Time X R: start H T — MR (ﬁﬂ Monty
Python and the Holy Grail) [FJFUR0][E], duration HI T 7ML LI, 1X LI K
N1 /N 35 a4

add_time HF it 5L HUR (I 4

>>> start = Time()

>>> start.hour = 9
>>> start.minute = 45
>>> start.second = O

>>> duration = Time()
>>> duration.hour =
>>> duration.minute

nn =

>>> duration.second

>>> done = add_time(start, duration)
>>> print_time(done)
10:80:00

458 10:80:00 P BEAS AR A AT RIR o ) ELAE T 3K AN B B A B 45 A0 KR 73
%EF%M‘HJJHEQ 60 [T HAR BRI G OUN, FATZ 2 R BOGE oA, BB %
AR BIINE AN A o

A AR A -
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def add_time(tl, t2):
sum = Time()
sum.hour = t1.hour + t2.hour
sum.minute = tl.minute + t2.minute
sum.second = tl.second + t2.second

if sum.second >= 60:
sum.second -= 60
sum.minute += 1

if sum.minute >= 60:
sum.minute -= 60

sum.hour += 1

return sum

RARBRRIES, EREITHRZGRENM . TSRS A B — MBI R A .

16.3 {&I4z%

AT I P R BE U NS HUR NI SORARA I AR A DL T, IR e Xt i F 2
R ILIR o BXAN T A TAR R EPR Oy 122488 (modifiers) .

PRI increment 45— Time X SUGIIRE KA EL, FTUUR BB RFE . T
T A2 — IR -

def increment(time, seconds):
time.second += seconds

if time.second >= 60:
time.second -= 60
time.minute += 1

if time.minute >= 60:
time.minute -= 60
time.hour += 1

B ATHAT R AR IR AL BRI S AT 2 BB B IR IR S I
XA RBOEAS ? 415 seconds H 60 KIBZ &S KkAH A2

FEARIE LT, R — KA RATEEZ AT HE seconds /N 60. —F75
M while WA if 1A). XFEREUSIERRBIER, (HRIFARIRER.

AR 2]: G5 IEHI increment BRE, AREEELMTIE

AR RENS FIAE A 2 S B A BR A (R R RE 8 T 20 R B s b, —segfEilf 5 A fovr i
SRR K. — SRR R W ] 20 e ORI RO RE e BB U SR IR R O AR . A 5 A .
B IHR B AR 2R TT (B0, 10 R R 7 AR R A o

WHRYL, BAEEA TR GEAROLN, AR WS, A EeS NMER
FIER R R MBS o XA 75 720] DAY B8 %RF2XU4E (functional programming style)
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ﬁfl‘]ﬂﬁ/l\éi‘ﬁgy éﬁ%*%éﬁﬁ@i&ﬁﬁiﬁ’] increment , @U@#ﬁ@*/l\ Time XHL%’ A
RIBMBH.

164 FER vs. FE

BRA BRI R ITEM M [REF4T (protptype and patch) . £ 0 REANEREL, &
W5 1] DLEAT B AIE S JE R0 K, B IR A R

TP ITVRAE RN T VAT VR N B IR e ol A 2% B B8 IR T e R B S 5 2,
NHTEIRVF 2R RGO WIFATTEE, DUARMERNIE /R B C A 7 A %,

A —F ORI & FF& (designed development) o Xif [l 5 = /2 VK (A ER AR BE 6 4 FF
KBGERE S o XEEANERE, Time X GAR L& —NEREF /Nt =8 GEIL
http:/ /en.wikipedia.org/wiki/Sexagesimal .)! J&1 second £ “/Mi”, JEYE minute /2
“ONHAL7, @Y nour £ “360 1%L,

LA E add_time Al increment I, JLSGRAEILTINA#EH RN, FrLlERATH I
R A G VSl N VA

XA RAG TA T U] 53— P75 L A R BEA 1] ——FRATT AT LU Time X R FE 4
R, IR THENURNIE I BEAT BHOS RIS S8

TR —ME Time X %5 A HUT) R

def time_to_int(time):
minutes = time.hour * 60 + time.minute
seconds = minutes * 60 + time.second
return seconds

TR MER L Tine MR (IE13 divmod I — NS HERLLE — NS K
I ATC A T R 8 R AR E0

def int_to_time(seconds):
time = Time()
minutes, time.second = divmod(seconds, 60)
time.hour, time.minute = divmod(minutes, 60)
return time

AR T BERE—T, FiEiT—8iR, LSRR B O X SR EUE IERRT . — Rl
FERMIR LT x f 2 time_to_int(int_to_time(x)) == x £&H L. X2 M E
HI%1F

— BRI R EATRIEHN, /RaAEEHENIES add_time :

def add_time(t1l, t2):
seconds = time_to_int(t1l) + time_to_int(t2)
return int_to_time(seconds)

EAMALLRINEEE, BEELIRE. BINTHMA%S], #H time_to_int
int_to_time BE increment A%,

MIEAT5 A A, 7N 3 M 328 8] A T2 8 b Ak PR ) B M o A e e T N R
FRA A L e T A P REE A2 BE 4
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BT R BATZ R BER ] 2SS 26, FERU M 9n 'S e R 2 (time_to_int Fl
int_to_time ) KIS, ARG —ANTR. FHik. Tl EAERF.

RULBANTBFEENES RN EIEE. Fi0, WA A Tine X RAHBRIRG 112
V] 4 Bf e TR R o e T P ) 7 v e A P AV SR S B . [ A R BN 5 5, R 5 IE
fiff .

ORI 2, B RHERE— A ARG B (BN E) R eei e EmE s (HAhSF
/D AR RS LA D AR L2 .

16.5 FiR

W minute Al second KHMEAT 0 A1 60 Z[8] (BH 0 (HAGHE 60 ), FFH hour &
FfE, ALK Time SR EEE 15N« hour Al minute MiZ2¥HE, (HIATA]GEH 0T
second B /N>

P E RN AZR (invariants) o KOVENIN MRV #ATEH, WREA]
ANF, HERAFLEMIT T T

9 5 AR SR AG B AN U RE S S BOAS MI B R R R B B A 1 R . B, R RES S — A
valid_time IXFEMIEREL, 5% — Time X%, IHFEERALIAIFEM FiR[H] False :

def valid_time(time):
if time.hour < O or time.minute < O or time.second < O:
return False
if time.minute >= 60 or time.second >= 60:
return False
return True

FERA BT R, IRAT UR A SA, N EN R S &ik:

def add_time(t1l, t2):
if not valid_time(tl) or not valid_time(t2):
raise ValueError('invalid Time object in add_time')
seconds = time_to_int(t1l) + time_to_int(t2)
return int_to_time(seconds)

BE AR LA assert VBA), A — DA E ARSI IFAE RIS DL I 3 572 -

def add_time(tl, t2):
assert valid_time(t1) and valid_time(t2)
seconds = time_to_int(t1l) + time_to_int(t2)
return int_to_time(seconds)

assert WHAJARWAH], BUOAEATX 7> 1 Ab B 8 5% A AR AN A 48 R 1 AXAD

16.6 RiE&E

JEBFIAN T (prototype and patch):
—FIFPRTTR, WS MEFRIR, W, ORIEREIEEA.
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Wit K& (designed development):

IR EE, it T A S e R R A, B BT A BRI
.

afipk % (pure function):

—FAME SUTATVE RS B N X R BT RRE . K 2i i B0 IR FHE T (fruit-
ful),

B2 (modifier):

—MMEM AN ME NSRBI R R A KRB A IR FME s B
iz [8] None .

PRI E Ui AUt (functional programming style):
— MR AR, K R B A R B
A% (invariant):

TEREF AT IR T S A A

Wr 55 f) (assert statement):

— TR 2 2% T T AL AR R 0 T 9 e

16.7 %

AT RS R AT BLA http:/ /thinkpython2.com/code/Timel.py F#t; ZRJME SR
AT LM http:/ /thinkpython2.com/code/Timel_soln.py T #.

16.7.1 >J§R 16-1

'S5 — DI mul_time WIBREL, B Time MR —AHL, FHFIR[EI— ) Time
X5, AL AR (A AT R .

RJEE mul_time S — N EREL HRZ AN RISHLIESE RN (8] () Time X R UL —A
FOREER IS, IFRE—ANHTRRPIGE (GEE RN ED # Tine X 4.

16.7.2 >]§1 16-2

datetime FEHSZ L) time X R, FIAFEM Time X RAEML, (HFTHIRML T HFEEWTT
AEEAETRF. W LATE http://docs.python.org/3/library /datetime.html BESEAH 5 3SCHY .

1. /] datetime BAHKS S — MR/, SRECART HIIFTEI S KA/ L.

2GSRI, B AR EEARIN, FEETEIFR P (06 LSRR B A T 7
MIFEC NEHL S EREORIED S

3. PP RN IR, AR, AR REOE 5 AP
SRAHEI AN AU H s S5 MR, R RRIHE 0, SRS
CRSTTTR
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4. FEIRPRE, S A EEA A, AT E DN AEREGE S A n 51
H¥

ZZ: http://thinkpython2.com/code/double.py »

16.7.3 TRRkE
1. #IPE: @cxyfreedom
2. BXf: @bingjin
3. 2% @carfly
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Chapter 17

wttLE. RNITE

BARFATO AL 7> Python [ FIXF R, BTN T 49 o (RE 7 JF A2 AL
[ RA, RO e RO 5 H € SRS 0 AT 3 E A s L (functions) 2 [A]
MRFR. T8, AT AT LR B R W] 2R X — K R I0T57% (methods).

A 75 ARG A B Mhttp:/ /thinkpython2.com/code/Time2.py 3K, 2k =) @ (1) 2 R AL
Thttp:// thinkpython2.com/code/Point2_soln.py

17.1 EEXTR AT

Python J&—11 ** % R MIFRIE 2 *, X UKL T AE0S SRR I SRR
o AN RIRFERAT LN RRE:

o BERELERRITHE X

o KEBS LN G F BRI

o HFGUE BRI T, 7 LS T AR FL A

flan, 55 16 % E LI Time 4R AATH RIS — R A 8], e rb i SCH A Al R 2
X R NAT S RIS 1] B 75 2K 2RABLEK), 28 15 E ) Point 2RH Rectangle X W = b mi Al
EVAIN) e

BIHATALE, BABEBEATFIA] Python S M SCRF I A0S RIRFEAIRFPE . IXLLRFE ™ 1%
KUTEA LA KB R R EATC L LI DR ) BAEE . HAERZHER T, X
LB IEVE R N, SEHE RS TR RIS .

#lhn, f£ Timel.py 1, KE N 5ZJEHIREUE X Z AIEA W RHMKR. FHREL)m,
A2 RO R E D3RS A Time X RAF NS HL.

MIXAMEEHBATKIL T F57%: Tridit— D54 E MR i 2. Jefll Ol 1
T PR FIMATCAR T . AR ET, ROV 2 E R 8 2 SR T %,

THEM R R SR, B A PIAL G0 AN ] -
o TREAE - NIGECHERE, YR BoRi 5 AT K.
o R FH T EIEE AR F B BN EE AN R o

FERL ORI LA, FRAT AT A 1 P 2 o ) R e A o T30 o XA AL R ZEH LR 5
PRAT LOGEIE — R AP BRGE M InRARBE IS B Fa s — iR s e s — A K, mi T DL
BRIE A H AR A
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17.2 3TEIX&
16 B, RATE LT — A4S0 Tine K2, fEuta—Hd, REE T — Mk

N

print_time ) R A

class Time:
"""Represents the time of day."""

def print_time(time):
print (' : : " % (time.hour, time.minute, time.second))

XA REL, ARBAHE—A Time X RAEN— S HUAEL LA REL

>>> start = Time()
>>> start.hour = 9
>>> start.minute = 45
>>> start.second = 00
>>> print_time(start)
09:45:00

K print_time AR — 5k, FATR TR s BoE X 2I385E LR EBIT] . JEE4EiE
HIAZ L o

class Time:
def print_time(time):
print (' : : " % (time.hour, time.minute, time.second))

PAEAPIMINERTLLEM print_time. 25— (2 AHAIHD 21 H] R EHiEE:

>>> Time.print_time(start)
09:45:00

XA EAREERAHES, Time 2RME T, print_time RVENZ T, start /%
B SHL

AR (BRI R IE R

>>> start.print_time()
09:45:00

FERA SARCERI VAT, print_time R J7EMATK, X5 start ZHAVERN R,
WA (subject)o FAR— AN TIIRTERA)TIZL, AN LB VAR
X B

EJEF, EiBWRE RN NS, UK start #IRES time 7T .
WL e, LS NS EEE self , AL print_time 5 AR FE B 5 IL:

class Time:
def print_time(self):
print (' : : " % (self.hour, self.minute, self.second))

i FHAZ 0 € B RIAE T — G e -

o TEREUAAMIEED, print_time(start) FoRBEE— MG, G REN
“Hi, print_time! XA —/NXf 7 EARITEHI 7,
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o TEMMAIX RYRFEF, W RBIHRAIICEEL, — 2L start.print_time () HIFERA,
P R “Hi start! i5TEIRE 2.

MR Y AL T LA AR BSOS 1, (BARXER AL . AERTIT B 57, RS 4
Ubo (AR AT BR B T e A% B0 B b, W AR 5 5 2 AR ) R B (s07i50), IF
HACHHs BN 5 e fE o

BAMEA T, K time_to_int (WEA vs. 7 %) HERITIE. IRECVF K
int_to_time t'5 AT5VE, (ERMMEMOFERAMH AR, FOVEA R ERN R,

17.3 BZE—F

N2 increment (JL5722) BU5 AAIEE FIACISRAS .

# inside class Time:

def increment(self, seconds):
seconds += self.time_to_int ()
return int_to_time(seconds)

XA time_to_int CAMUK 1 ik, Ji5h, EEXE AR, ARBK
o

N2V increment [f17574:

>>> start.print_time()

09:45:00

>>> end = start.increment(1337)
>>> end.print_time()

10:07:17

TIE start WIRERE NS self . L5 1337 WIREL 5 —ME2S seconds -
EAHLEA B SN2, THZAIRICH . flan, R H A2 200 H

increment , fﬁiﬁﬁ'ﬁ F:

>>> end = start.increment (1337, 460)
TypeError: increment() takes 2 positional arguments but 3 were given

HHRE S IR NRMEREE, DU SN A WA LS. HEFIHREIINZ 41
k2, FrLInE— R =4S,

S5h, MESBERBARSANSH: i, e PR TSH. £ Fmxi
PR A o

’sketch(parrot, cage, dead=True)

parrot fll cage 2 E S, 1M dead /& — /MK TFSHL.

174 —)EEZHI5F

HH is_after (Wotja—47) EHINER L, FOYVERZZMA Tine X S NS,
R, BHRIER RS — MES a4 self , B ANEZ 4N other :
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# inside class Time:

def is_after(self, other):
return self.time_to_int() > other.time_to_int()

B HRZI R G, ARBIHEREAN N R ERAE, FFEA other I5KZ:

>>> end.is_after(start)
True

RAEEA AU, H2 B RIR B IEE: “end £ HIULE start Z 55?7

17.5 init 53%

init /775 (“initialization” WITFR) & —MFERIITVE, B— 0 RATE40 IR F .
442 __init__ (A FRIKEIN init FEINPIA FRIZD . —A Time 251¥ init J7i%E
L RAG S IXFER

# inside class Time:

def __init__(self, hour=0, minute=0, second=0):
self .hour = hour
self .minute = minute

self.second = second

WH __init__ JVANSHEAMBER AR —F.

‘self.hour = hour

L AE A hour ZEAIEMATFN self BI—ANE M
ZHGE RN, BT RRA T SHAR A Tine , /RSB RIEGME.

>>> time = Time()
>>> time.print_time()
00:00:00

WERARSEHE— NS4, B2 5 hour -

>>> time = Time (9)
>>> time.print_time()
09:00:00

IARARIR B AN S5, MA112: 8 75 hour Al minute .

>>> time = Time(9, 45)
>>> time.print_time()
09:45:00

WARIRR =S, e aEmHm=E0AE.

FAVIAZR], 9 Point KE—Ainit J5i%, (M x My MENTIESH, AR5 A 45 %
IS (R JR 1 o
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17.6 _ str &

__str__ e H __init__ JPiERARRR DTS, IR AN R R AL
Bltn, FHELE— Time X R str Fik:

# inside class Time:

def __ (self)

return ' : : ' % (self.hour, self.minute, self.second)

MRFTEN—ANKT S, Python JiH str J7ik:

>>> time = Time(9, 45)
>>> print(time)
09:45:00

AN, BN __init__ JFUS, (R ER S LI R, HENLEE __str__
Jiik, JTERIR.

FAUBAER], H Point KE > str J7ik. RJGHEIE A Point Xf RIFFTEHI,

17.7 BEFHFEY

SWILTE B I — SRR, AR DAEREST 57 1 5 SORAL EAR e s AT . i,
WRARN Time 2K%E LT — MY __add__ HIJ53%, ARELATLALE Time X R EAEH] + i 547

A LUK BUBIRFEE X

# inside class Time:

def __add__(self, other):
seconds = self.time_to_int() + other.time_to_int()
return int_to_time(seconds)

Np P

>>> start = Time(9, 45)
>>> duration = Time(1, 35)
>>> print(start + duration)

11:20:00
éﬂ'ﬁiﬁ: Time X % BN + B5FF, Python 2 __o URITENSS RS, Python
=M __str__ FEU\%IITJ:}:AﬁﬁETfE%ﬁﬂE/J%E'

B —ANMEHAFIAT Sy, GRS A H g SR, XN EERES (operator
overloadmg) T ANBEAT, Python B — RN __add__ B BIAIHFIR T % EZ
MIVETE, 152 http:/ /docs.python.org/3/reference/ datamodel. html#specialnames .

BAMIAY2], N Point KIR'E —A> add 771k,
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17.8 #A4r% (type-based dispatch)

FE L1, FATH A Time X GAMN, ERIRIE S HEHE—MEHS Time XTRAM
NHBEAARASE) __add__ &G other KM, FEAINIMIAH] add_time B(# increment :

# inside class Time:

def __add__(self, other):
if isinstance(other, Time):
return self.add_time(other)
else:
return self.increment (other)

def add_time(self, other):
seconds = self.time_to_int() + other.time_to_int()
return int_to_time(seconds)

def increment(self, seconds):
seconds += self.time_to_int ()
return int_to_time(seconds)

WKL isinstance 2 — MEM— NI G, WRAE L AIAISLEINGER [F] True .

IR other #&—> Time X%, __add__ /] add_time. HN'ER&SEZE T
SRJE M increment o X MEEHA AR B E (type-based dispatch) , FNEMRHEZ4
IR T AT S5 70 KA AR 71

R HAE R R LA + 58 S 1 T+

>>> start = Time(9, 45)

>>> duration = Time(1, 35)
>>> print(start + duration)
11:20:00

>>> print(start + 1337)
10:07:17

AL, XAMINER LI A A (commutative) o WIHLEE — /M HHUR — /M
H, IR=A3H):

>>> print (1337 + start)
TypeError: unsupported operand type(s) for +: 'int' and 'instance'

BT FATARILE A Time M REM—EBH, M LE—DEHEM A Tine Xt
R, H72& Python ARITEERE o AILXA 8T — MIUHERI R -7 % $5IK 715 __radd__
» FoR CHTFINE”. 2 Time X RAE + BEAFA T L MBN, WAXA Tk, Tz
5E X

# inside class Time:

def __radd__(self, other):
return self.__add__(other)

BE R
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>>> print (1337 + start)
10:07:17

FTAVIAZR>], 9 Points ZS 4> add J5i%, (EHEEEM Point MR, Wi&H T

o MR ZAMNBHEEE A Point , ZITIEKIR I —MHTH Point , H x ARFRIEPINE
FAET) x AN,y DL

o MR ABEAGE AN, ZINERILTTHE NSRS o M. BT TR
5y M, SRS IR A AR R S5 SRS HHT) Point .

179 2N

KR KA BRI ARG, B GEISHZ) EAZLR L. EH, JRATLL
3 2 5 0 A [ SRR ARG T R B, R G I A L

2NN TR GRIR S, SChbr EAEH T HAMP PSR, Bilin, 765 stk Aot 40 %
o, JAMER] histogram THE 1 BRI AR TR BT

def histogram(s):
d = dict(Q
for ¢ in s:
if ¢ not in d:
dlc] =1
else:
dlc] = dlc]+1
return d

RAREABIEN T2, =R T, 2 s MITaoR s, fRtar Bt e i
E a KB

>>> t = ['spam', 'egg', 'spam', 'spam', 'bacon', 'spam']
>>> histogram(t)
{'bacon': 1, 'egg': 1, 'spam': 4}

EHT 2R R, PARNS SR 2B TAUSE R G0, WKL sun
XA FITEERRAM,  HEFH A 7o R SR IE RN .

PN Time M RIEME T —4> add J5i%, sum tHAT LA T2 R -

>>> t1 = Time(7, 43)
>>> t2 = Time(7, 41)
>>> t3 = Time(7, 37)

>>> total = sum([tl, t2, t3])
>>> print(total)
23:01:00

W, WER A REAITAT FIRIE ARG A T AR, XA iR ol eSS 2R

B (R 22 A R T NI A 1, i R AR R IR T2 S I — R 8L, TEAR A T
KM E e
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17.10 #FEOFSCIR

TH A ST 1 —A B AR 2 A B 5 4, X B RS U R G H B3 o i
JFIEREIE 12T, ARAT DME SRR 73 2 B 75 5K

BT 280Z HARE — AN B, B OAsLiln . SF3%, EmE — 12K
HE BT IEAS S & 1 TR 2

filtn, EAZES, TATE T T —ADRR—RAPBEP R XA KRR %A
time_to_int, is_after fl add_time.

AT Z R 7 20T DLSE B 28 75 vk . SEB A 4H BO T- AT ey Ko ] . fEAE R,
Time MR KB VER hour , minute F second

MR, BATH N BEEOR NE IR, RERX LRI XA
13 —L8759% (W0 is_after) ALY, (HMikgnS AL AR5 k.

FERSER B, R RE R IAT — D SIS iR P HA R 2 (6 1R I
K, FORUAE O EAR A, i HL S

B AR ARA O R4 1, ARTT AU SEIU I PR FF 32 LA, IXFERE PP 1O B 0 #0
AEAZ

17.11 iR

AERFIATIOERTIN ], g/ QIR AL A1), (LR I AR LA 00
AR, B2 5 R . B — MBI init 7B IA M — X R
B AT

AT R — /A GRS AT IR, A6 LA P Y LB B hasater (5 L3
).

3 R R R IR VER AR A WA vars , B2 KR, FFREARE
PEAARR CFARFER T B0 RAR 7 -

>>> p = Point (3, 4)
>>> vars(p)
{'y': 4, 'x': 3}

€ SR BUES, ] fext AR R A -

def print_attributes(obj):
for attr in vars(obj):
print(attr, getattr(obj, attr))

print_attributes M [ —MXTRAGT I, SRIESTEIRES &R 48 FRORR R AR fEL .

W R EL getattr 2 — DX QA — N EIEB IR CERFHD) ME NS, RaiR A%
(KI1E -
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1712 RiF%&
T X RS (object-oriented language):
SR BT 0 RARRERIIE T, AR R 0 E E SRR
T % 59w F% (object-oriented programming):
— AR XM, B AN AL B O ERAE H GASRA TTVE
75 (method):
FERTE LN HBE LI — DN ERE S AHEZ R S B A .
F 1 (subject):
THEEIZX G B .
M EZH (positional argument):
MRS HHES, TUARKE TS,
e FFHE % (operator overloading):
BRI + M SEAT, fEHAT AR TRE P R B R
FH5y K (type-based dispatch):
— AR S FATRIRAY, IR S RAS AR A [ R B g A A
Z#& 1 (polymorphic):
A — TR T 2 AR iR
5 R B (information hiding):

Xt GATAL A DA AR T FL s B S5, e R R iR oR 3.

17.13 %S
17.13.1 &1 17-1

A LA http:/ /thinkpython2.com/code/Time2.py F#EA T FIARIT . EIK Tine KH))E
PE, MR B TR E AT . AR IEEEER T (Al int_to_time BRI,
FEHEH TR SEH. ARARMEE main bR ECH RGBS .

e SR, R I SO BT PR RE— 8. &% http://thinkpython2.com/code/
Time2_soln.py

17.13.2 >J§n 17-2

RIEJE A E T Python i W ol HHRIVETR . %S — MU Kangaroo 135,
BE LTk

1. —A __init__ J7¥%, ¥ —A M pounch_contents &M NT %K.

17.12. Rif% 189
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2. =Y put_in_pounch KI5, B—MERFAMITRIMA pounch_contents -
3. —A __str__ Jiik, iR[Al Kangaroo X G Hi RN pounch H TN % .

AP Kangaroo X R, K EAIM 4 kanga Ml roo , AJ54F roo MIA kanga
pounch F13, LA /RE 48D o

TF#http:/ /thinkpython2.com/code/BadKangaroo.py » HHH —/4 Lk I BKE R,
H2H — K SUEFH bug « R HIFEIEIX A bug -

WRARIRAE] bug , AT LR 3K http:/ /thinkpython2.com /code/GoodKangaroo.py , B
T AR 1 I RE T AE R 3R 1 — M R T R

17.13.3 k&
1. #¥%: @bingjin
2. KX @bingjin
3. 2% @carfly
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Chapter 18

e \NE: gk

B 5 1 6 R RRIE R AE RS SRR R . 4RI R I KR R
HEATABTA, T 52 SRS B A1 fEA S oh, A I F7 RI (playing cards). il (deck
of hands) FIfA (poker hands) 28, KR4 A —Ftk.

WRARA B s b, AR AT LB L hitp:/ /en.wikipedia.org/wiki/Poker T f#—F, {HiX
AL T T YRR TSR I BT 2 T MR A
A FE AR P A http:/ /thinkpython2.com/code /Card.py T #.

18.1 FhEXTR

—EIA 52 5K, KR T 4 FEGR— A 18 DGR — . 4 FAE TR R Bk
(Spades), £I.» (Hearts), Ji¥t (Diamonds), #{t (Clubs), VAR 1 FHES. 13
MEGE AL 20 34 4. 5. 6. 74 8.9, 100 v Q. Ko HURARBTHGHEAR AR, A THELL K
REGELE 2 71

AR TATE LD GRFR R, PR ENIZA rank (FH) M suit (FEE)
PIAJEYE . (HPIAN B PRI RII R . — /AT REZ ] 545 85 2K, 41> Spade’ FRIR{EH,
'Queen’ FIRFELS . RASLIH — DR, ARIBAE T LBRIIRAN, B IR TR K55
WA

AENRITTE, R AN EEADR R E R A . (X H, “O” FRoRIRATEE X
— MU B B B AR o (R AT IR AR T ORE ORE T “ g ™.

fltn, T RIZRAR S T A R R A

Spades — |3
Hearts — | 2
Diamonds | — | 1
Clubs — |0

TR AEAFIRA 2 LR RN s TR B i RO 0 2 B e s, JRATTAT DAad i bl
ey, RAWHE RN

SR AW R PR 5 Ws R SO A R R SREX T T K Qs
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Jack — | 11
Queen | — | 12
King — | 13

R, BAEM — FF5RIERNRR, ZEAR Python IR —#2. ENTR TP
T — s, HEASHIAERE T,

Card MI2EE X0 T

class Card:
mnn EEEEEEEEE mnn

def __init__(self, suit=0, rank=2):
self.suit = suit
self.rank

rank

MWW, init AR AN RIER T IE R S . BOAKRIEHEE 2.
A DU AR AL R AE R AT Card , B3 —A> Card X 4.

’queen_of_diamonds = Card(1, 12)

18.2 ZEM

N T LR REMS AN 1 77 AR AT BN RS B, JRATT 75 2 — > MRS KRS 2 0f 3 1) 55 2%
AAECKIBRES . — R ELEE I E R T AT S 7R . BATHEZ SRR 2 KB 1 -

# B Card BRI :

suit_names ['Clubs', 'Diamonds', 'Hearts', 'Spades']
[None, IACS‘, |2|’ |3|’ |4|’ 151’ '6', 171,
', '9', '"10', 'Jack', 'Queen', 'King']

rank_names

06 non

def __str__(self):
return ' of ' % (Card.rank_names[self.rank],
Card.suit_names[self.suit])

1% suit_names fl rank_names IXFEMIAR &, & XAERNIELLETTIEZ AN, BFRNK
JEYE. UM TR 5B card 285 & L.

RAARIEREANTA suit M rank KA AR X IR, BHEIOVSEGIURME, Bl
PORIKE 1Ry e IS o

X AR A ] S ARG SRV A . B, £ __str__ ¥, self &— N FRMMZ,
self.rank £ T MZ% . FFEH], Card &2 —PIX4, Card.rank names 7& —FIZEICHE
IR TIER

Bk RHHEA A CREEMES, ERIZEAAG —4 suit_names Ml rank_names #%
UL

N o

ZEE R, FIAIN Card.rank_names[self.rank] £/~ “fHfH self XL H K rank J&
PEAEN Card 251 rank_names FIRMER T TH5, IRJGRBUHN I FFFef 7
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rank_names 25— NJLHKAE None , FIAEA RS Z 0 . @ id T H None FEA
PLFE, AT DRI RO 2R 51 2 MU 875780 20, 55, T8 X RN TS, Bl
WA DU — A MR B A

AT 8, BATRT LG AT B

>>> cardl = Card(2, 11)
>>> print(cardl)
Jack of Hearts

type lisst

Card

cardl = syt = 1
rank = 11

18.1: & 18-1: X% KE

18-1: 4 % A& Card X A — Card SLHIHI R, Card &2— PR KR, BRI
HUE type o cardl J& Card H—MSEH, PREZRANE Card « N T HE ], FRKH H
H suit_names fl rank_names [ %-

18.3 LEEFhE

TAHEIA, GRR]IBHET (<, >, ==, 55F) o LB, AWK Ml
FET A MR R B E A, BATar LodEd R gt — A __1e__ (IR “/MFD
W77, RS WIS EAF AT A

_1t__ B 24058 self Ml other, IR self Lt other MIMEZE/NUR Al True »

RRRA IR I AR BN, MELE 3 MOTH 2 AN i ? — AN, 1 —ME
. N TR, R E SR R E HE

B AT REMRAE VR BT H AT Ak AN, (HAR R A, BA TR et EEE, Frid
P KRR R TRy SR i, DAL

SEMF TIXANE, FATTUHE __1t__ T

# B Card BPP:

def __1t__(self, other):
# PIRIEIR]
if self.suit < other.suit: return True

if self.suit > other.suit: return False
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# PIRRIR . . . EIRIRIR
return self.rank < other.rank

PRAT LA P e 25 BSR4 B 7 i -

# B Card BPE:

def __1t__(self, other):
tl = self.suit, self.rank
t2 = other.suit, other.rank
return tl1 < t2

AU, 'S —A Time MR __1t__ J5ik. IR0 LMEH CAH LR, Wrfi%EE
ERHES 1O

18.4 —g|p&
WAERATH Card 287, FT—H2E XZEK—FHIH (Deck) 7. FN—EIHTFZH
Mk, BRMAE— Deck #A — A EMAI LM NE M

T2 Deck HIZRE Lo WIUGWITIEQIE T cards J&PE, SRJAEM T H 52 54
Jl— B AR TR

class Deck:

def __init__(self):
self.cards = []
for suit in range(4):
for rank in range(1l, 14):
card = Card(suit, rank)
self.cards.append(card)

A R ) o ] L5 A S P RS . ANEIEIMMSS 0 21 3 (et . A RIEA MR
1213 5. A EAREH LT LGSR O E RTS8 self . cards
S

18.5 3FTEN—EI#
N2 N Deck & I __str__ Jivk:

# Deck BRI

def __str__(self):
res = []
for card in self.cards:
res.append(str(card))

return '\n'.join(res)

XANTTEIEIR T BRRK TR HB SRV B — AT 8 S RN 5 66 75 B 7 1%
join . WERHE str IHMENRM LK __str__ 75k, JRREIENIHFRFH R,

T EATRAE —NATFF LR join , R IEBHATRT 0BG NI 4S5 Rl
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>>> deck = Deck()
>>> print (deck)
Ace of Clubs

2 of Clubs

3 of Clubs

10 of Spades

Jack of Spades
Queen of Spades
King of Spades

BIRIXANERA 5217, (EAbSEhs LR U EEATIT — DR T4 .

18.6 7nfn, BBk, SthEFHERF

N RN BT B A AFE R B R ERIF IR B 1757 - 5K pop Tk
7 —AMERE R SEIL

# Deck PIPIEIR

def pop_card(self):
return self.cards.pop()

Since pop removes the last card in the list, we are dealing from the bottom of the deck.
H1T pop BERFIRN) BIF—3KFM, FrAIRMTMRRIRIT 40 5 -
AT LML I B2 1Y) append J7i%, W I—k R

# Deck PIPIPIE

def add_card(self, card):
self.cards.append(card)

& _EHIXEER A ST (method), H CHITEA HOKZ LB ik, ARHEGHRA
%F7E (veneer) o XAFAMRIET AR TAT I, AT R — A 5 & AR B R R A2 —
BUEEAM IR, BB R .

FEIXHL, add_card f&—A> “H” Jiik, DLRMAORIERER —FIRENS. edes T
SKILRAMIL, B itk M

HHE— T, FATT LUA random B A1 K] shuffle BEL, %45 Deck 5— MY shuffle
177

# Deck FIPIPIE

def shuffle(self):
random. shuffle(self.cards)

ANELIL T B A random .

FAIMAE ], HAIER sort 7VEKRE —4 Deck Kl sort /1%, A FREHF. sort f#
FHEAE ) __cmp__ SR EHEP T o
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18.7 4%

SRR IR AR AEBUAT R T AT A2 e SCHERINRE ). B, R dRATA8 € X
—AFRKRAETH (hand), HIEX HETFRAM. FHE5 M (deck) Kl —FHHA
HIR R AR, #REE R STRFAS INAIRS R R A A

H AT DO A7 A BT RLA A RAIE, T deck RUIFAGH. Hiln, #
FhoERE R, RATATRERR ZELLACH A TR, ELB AR 1. FEMFRE R, BATAT RERR T ST
Mg, AU R,

RZIAAZ AL, (HBAAAEALR, X AT LA B4k T R A 7 A E SCHRI,
KB R A AR AR5 B, R4k AT 28

class Hand(Deck):
"""Represents a hand of playing cards."""

EANE XKW, Hand 4k7K H Deck : X EWAE FATH AT LLXS Hands ff A Deck M)
pop_card fl add_card Jji%.

B ANWRYR H DI RN, DA RPFRN R, BN F2.

TEMA| A, Hand 447K T Deck ) __init__ A¥E, HETIFEAHSENMER. init
TR %N Hand 464 — N2 cards F1)3K, WA AT BTN 52 5kHHE .

IR IATIEME — > Hand 9 init J77%, B2 Deck RAPRAKIIF4 7%

# Hand BRRE

def __init__(self, label='"'):
self.cards ]
self.label label

ARAIE 4> Hand I, Python £ HIXA™ init 777%, MANE Deck HH IR 44 7512 .

>>> hand = Hand('new hand')
>>> hand.cards

[

>>> hand.label

'new hand'

Hoe 7R M Deck kAR, AT LAFRATTT DAASE FY pop_card A add_card KR

>>> deck = Deck()

>>> card = deck.pop_card()
>>> hand.add_card(card)
>>> print (hand)

King of Spades

B, TP HUR XA B 30— move_cards HIJ7i%:

# Deck BRI

def move_cards(self, hand, num):
for i in range(num):
hand.add_card(self.pop_card())
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move_cards #XZ WS, —AME Hand X%, H—MEEMNEE. SR EN
self fll hand , #R/5i%[0] None .

ALk B, RN —ADFREBIHE A — TR, o038 N TFHLEIE B R e B .
AT X e AE # 7] A B move_cards: self AJ A& —> Deck 8# —> Hand , I H/RE %
FIY hand , ‘BEWALLZ— Deck .

GR7RE AN AEE A IR AT 4K, —SEEMERI T IS RAEE . 46K
AT AR E, BRONIRRT AEAMESSCIE SURTIE T, B SCRINAT . AT L2t L
T AOKIE R S T ILSE I 450, 4SRR3R

i, AT RE SRR NS I — AN, AR R A TSR A
MR E I 3L AR SR BACRD RT BERE J0 BOFE J LM R Z e L, P 22 HI 4K 7K e 52 R 15
AR T LLSERR, A7 AT REE e il AS 4T -

18.8 [

FIRAONERMTC S 7R, ERoRR - MEFIPRE: DA SRE, ERR
R TR EYE LA XEERE TRPHAT IR, BTl eI ey et
1mAz4E .

EATHE A B, HA e R RS TR 1. KRR S — M i R R
Ko ERRHRERNEZ MR AR, MAZEE NI 5

KZIEHI T LR R:

o MR GO BLEL & A AN KB RIS H . B, AR S R

51, A Deck WEXVFL Card M5 . XMKRAPINAE (HAS-A), FLL
RENXEEL: “—MNEEA — (hasa) &7

o —/NRETRELk K E BN AR KPR RBEFR ALK (IS-A), AT LA ALLIX AL
i&: “Hand is a kind of Deck”.

o —/NRWIREIRM T AN, MR RN R JEE DRI GAE NS H, S A
Ja PN GAE TR — B o KRR R R

KERX LR RMETEAR IR flln, B 18-2: #£EisM | Card, Deck il Hand Z [f]
KR

Deck Lard

i

Hand

K] 18.2: & 18-2: KK

WA 0 S AIIET S ER IS-A 95 R X BB RR Hand 4k7K El Deck .
PREFTSRER R HAS-A FI92 R ; X B RIR Deck &%} Card X & A5 H .

18.8. KK 197



Think Python 2e %/, 1.0

Tk FARE S R~ — N (multiplicity ) 3Rik; ER/R Deck BB H £/ Card » —
MNEEFIE ] DL — MR R (1 52), —ANEH (n5.7) 8 ¢, RoRfAEEiE
ff) Card .

E R B AR RO R IR ORI H A AT SRR . B, WARAT IR G
RIE, AR B

— N EVELN ISR AT e R Deck SKRRELE T —ANHT Cards AINFIER, (HAZIH H 2K
K A% List M dict SEAHZEMY,

18.9 HUIEFE

AT LR IR 7 —Ffra] DARRDY” T e Gt “ Bk it-Ral o R4 52 T 5 ZE RO 5
— 1 “Point” . Rectangle fl Time R B REF AN TNk, x4
KX BN EM T (BEDRBCAM T ARk B A BB R N C &R

B A A ARAE S € VR 75 ZEI X R LR EA T A B o ARG, TG 2 AR
TER AR Z AT BRATE B A2 ORGSR B 1, BATFEFE T BLEE B Rk S
ESIEp

L /R AR A A A SR BER 0 Mt — MR GBI a0 R AR Mhttp:/ /
thinkpython2.com/code/markov.py NI, HREKIEHLH TN ERLE—
suffix_map fl prefix, EfIHZ N HREGEITIE.

suffix_map = {}
prefix = ()

PRUONIR A R A R, Bl TR R BEIBAT — D bre WERIATEHC T AR, EAl
IR AN G R BOMAAR R s a5 48 Cox A4 i SCACTRAELD -

IR 2 AT 2 A0, IF HORFFE AT IS, JATRT DA REAS 74T RPIR 2 2
B ARG, NN R

class Markov:

def __init__(self):
self .suffix_map = {}
self .prefix = ()

T2, FRATIX L R L R T . Blln: FIHJE process_word:

def process_word(self, word, order=2):
if len(self.prefix) < order:
self.prefix += (word,)
return

try:
self.suffix_map[self.prefix].append (word)

except KeyError:
# if there is no entry for this prefixz, make one
self.suffix_map[self.prefix] = [word]

self .prefix = shift(self.prefix, word)
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B FE S — AR P —— A BT T DR Dh RE AN AL
WEZH—F.

N4 1T — M R AR T AR
1. BRmSENeRRENRE H®nED).,
2. —BEARERFPHER T, TP E e R AR BAE e AT R SRR o
3. FHEAMKMAZRA DX RN E .
4. FARAR IS R EOBI IR T

BAUEAZR], M http:/ /thinkpython2.com/code/markov.py T #FHI S /REHR 734
R0, SR )G B TR R B, 4 RSB IR Markov (JEE M AKE) &L,

AR EE T (B

18.10 ik

AR TSR ARF IR 2%, PUOAVRTT B AN R13E SE B 18 A B =2 BN 1 77

BORARTES — M HE Hand X RREL. /R0 e A8k e ] AR EE B A PP Hand , 4
PockerHands , BridgeHands , %55, WIRARIHHZEAL shuffle IXFERI T, MRATREZ1T 2
Deck W LA, HEUIREEF —ADTREH T ZAT%. REhr LR 2IH) 131
AT XTI e —HF R, HERSIENRE.

WEGRANERE P I PAT RS, B 87 B0 B T VE R AEAH R T R T AR A VR I print 54
U1 Deck.shuffle #1F1—45411% Running Deck.shuffle [{JH S, IBABEEREF BT,
ERBEHAT IR

A —FOTE R TR R, B RN INER AT (R R D R
NZH, ARG IR S X AN T E .

def find_defining class(obj, meth_name):
for ty in type(obj) .mro():
if meth_name in ty.__dict__:
return ty

#lan:

>>> hand = Hand()
>>> find_defining_class(hand, 'shuffle')
<class 'Card.Deck'>

FTLL Hand ff) shuffle 772K H T Deck M.

find_defining_class ffi [ mro J LSRR IRNT G CRAD W3R, MRS NIXHE
HRITAR RPN IR AL TIX N, “MOR” 2 “method resolution order” FATEIFR, F8H) 2
Python “f#tt” kLR R II—ANEKF5.

PRI PR UURE SR — VAR, BTV O N A% S IH AR R —
B ENINZEZARFE I SE, REIARFE ISR, 857 AH R P R A G B4R SRR
EOEIXANEIN], ARSI ATTAR G R E, REREH T — NSRBI SR (Ul Deck ), #l
AeRE A TAEA 7250524 (41 Hand F1 PockerHand ).

WRARIE X KRN GZIE Mg A < B IR JFEE”, 93C8: Liskov substitution
principle), RIMCIDIZ i &AL L),
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18.11 RiEFX

i (encode):

M o — AR —4E, THER R 3 Z (A A
FJEtE (class attribute):

520 GAHRIRI B I . B E AL E LN S, (BAETTVE AN .
Sl JEPE (instance attribute):

552 S AH B O S 1
th$EJ7% (veneer):

AL — R R D, (HAHCOR 2 TH R R BT
k7K (inheritance):

FEBEHTE AR SR AT B, AT 2 SN B 2K H RE
R (parent class):

TRk AR E M.
T2 (child class):

T Ak AR AN A KA HTR
IS-A K A:

TRRAHKLZ AR R
HAS-A X 5:

PIN Sz, A A REER D ER SR 5 R R
i (dependency):

PR A, N SRISEBIE 1 55— RSB, (HEATE I RAT R PR
%

%K (class diagram):
KU & 28 R 2 18] )k R R
ZH (multiplicity):

KEH—Mirid, RYME HAS-A KRET, EAXEE 720050 K%
ZEREINER

i+ %E (data encapsulation):

— AR RUER], B E RS - MERERRENEY, KRR eRE
AR PR SAG Ja M B 2 RRAR
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18.12 Zk3)@n

18.12.1 )& 18-1
EEXTLLUR AR, WA UML 2508, BB a ik R 2 M &,

class PingPongParent:
pass

class Ping(PingPongParent):
def __init__(self, pong):
self.pong = pong

class Pong(PingPongParent) :
def __init__(self, pings=None):
if pings is None:
self.pings = []
else:
self.pings = pings

def add_ping(self, ping):
self.pings.append(ping)

pong = Pong()
ping = Ping(pong)
pong.add_ping(ping)

18.12.2 >JiEn 18-2

N Deck 98’5 —MNY deal_hands W75, ERMANSE.: FHMEE LS FRHEM
R EMNZOEMAHNEER Hand X%, ARANFHRKBHEREER R, AERRF—
/™ Hands 513,

TS R AT AR TR D, EAE RO, LRI
X

TR kA ] o T e

P %R

T %o ] T e

=4k
ZAREE SR R A
¥

TR IEL I (A Al K. 1 A-2-3-4-5 & —MIF,10-J-Q-K-A #2. {H=2&
Q-K-A-2-3 sl AN 2D

18.12. %)l 201
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Fak A —
X pvn

ZIREEH R, SN TRAE R —FEI
WE

VU K R T — AR PO R
[F A5

FLIRAE CAR[R] S5 I E S

18.12.3 ] 18-3
NGRS S H Y, Al S BN A TR L
1. Mhttp://thinkpython2.com/code T N AT 301
Card.py : A% 58 B RA ] Card , Deck #1 Hand 2.
PokerHand.py : /4% poker hand {7858 8 {5230, Fl—LLllRACHD.

2. WRIRIZAT PokerHand. py , B2 KK 7 5K poker hand, #6 &2 & A1~ 1740
BEEACHY, AR TR IR A

3. ff PokerHand.py X+ ¥ MUK has_pair « has_twopair 57515, XL EMRIETF
JE 7 A AH N AR SR IR [B] True B False o PREGACHE N % A] DL IE A Hh Ak 3 AL 24T
BEREEGE (BARS5 A7 2505 WHKEE) FRM.

4. B classify 55, WHHEH D FREEEIE DR, RE B EX VK label &
Peo Bildn, —A 7 sk F AT RER S — DA I AERZARIEN I
%)’o

5. HE AR KT E R EMK 2 G, F— P2l FX AT IR LE, 1
PokerHand.py H4i5 — e E, SERRPERE, R, XIRENR, SRS ILRER K
LA IREL

6. FTENEERR > BN RIATR et . BATIREVRE, AWIHINFRER RS, EE5
A PRI AE R W HER OVE . AR5 SR A hittp:/ /en.wikipedia.org/wiki/Hand_
rankings U 1 H) (B HEAT EEAL

Z%: http://thinkpython2.com/code/PokerHandSoln.py -

18.12.4 TiRKE
1. #1%: @bingjin
2. &Rt @bingjin
3. Z%: @carfly
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Chapter 19

B IuE: HRN TS

WAEGREARN B —AHir, 2R EDHLE Python, WIRAMWASLHLT%, Rk
Horpz — Ui, B ER M. AR RE SR S AR 2R ST

BUE AR P SR — 28 2 BT BCA I I A . Python 3R BLHO4FIET, A — 3L
ARDIBI——BAENMRBRES M AU ——H2A T el )a, A RIREES HE R
T AR T B AR S R AR, A IR =AM AR

19.1 FHRER

TEA Zetr g AT —10, A1) T FARER) . SFAER)EE H TEMAMEZ 83T =
ik .
if x > 0:

y = math.log(x)
else:

y = float('nan')

RAEAI x R AR IEE. WA, BRI EN nath. log » AR AZ, math.log
Y ValueError o Jy I EGRARF A, BATER 4 “NaN”, X ME Ay
HOERT7REK (-

FATRT LUE ] SRR A X NG A -

‘y = math.log(x) if x > 0 else float('man') ‘

X AT A AR AR AR 1T - “y gets log-x if x is greater than 0; otherwise it gets NaN” ({111
Rx KT 0, yBENZE x 1 log: A1y HI{E AN NaN ).

AT I th AT DUE P 2% P RA A S i VA R B 9, T T A 3fe B R VT Al A -

def factorial(m):
if n == 0:

return 1
else:
return n * factorial(n-1)

EENEINYSE SE e RE
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def factorial(nm):
return 1 if n == 0 else n * factorial(n-1)

FMRIEAN 7 — MR RS H . Flan, N2 ) # 17-2 GoodKangaroo
K init J7vk:

def __init__(self, name, contents=None):
self .name = name
if contents == None:
contents = []
self.pouch_contents = contents

AT MR IX AR

def __init__(self, name, contents=None):
self .name = name
self .pouch_contents = [] if contents == None else contents

ORI, ANRR AR RN A0 SO O AT B R R, AR AR B PR EZS AR
Al AR, AR AARTT A S AR IR AU R ik AR A

19.2 FIRHESN

FERRSE . i Ao )a 5t 0, JATES] TG RIRGER . Flhn, TR XA e R
NERFHBRHNE, TR T capitalize BT BT, JRIREI—NHHFRTH 413K

def capitalize_all(t):
res = []
for s in t:
res.append(s.capitalize())
return res

FATRT AL B FRHES A 10 1% B 2L

def capitalize_all(t):
return [s.capitalize() for s in t]

T SRR RS, ARG —SFFIR. TS hRE IR E SR+ TR,
for AR AT ES 1 1) 751

FIFRAME S TR R 5, OGP IR AR s #2528 L ZATAt L 1o

FIFAE T AT U Tk fltn, XA RBURES © FOVRS IR, JFRE—DH
LIESE

def only_upper(t):
res = []
for s in t:
if s.isupper():
res.append(s)
return res

FATRT LAAE I 21 2 e 3 o 5 3 A e B
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def only_upper(t):
return [s for s in t if s.isupper()]

HIFRAMEFRARF . 7, BRI SRR T HEH E LY for 8
MR, ARERIRLZ . PrEl, mRIRIRLZ AT A, AT LR,

HoE, XAt A RER, SRS AR R, OV IRASREE MR h s
ITENEA) . FE VIR A ETHR AN, 58— ORE 'S IEMR AR HO RT3 S A o AN X4
FRUL, RS X LA AT RE

19.3 HEEERIER
R RAR U Sl HE MR RES, AR

>>> g = (x**2 for x in range(5))
>>> g
<generator object <genexpr> at 0x7f4c45a786c0>

SR ARIEIAR R, 12 GFNE QA3 S —ME B . B 528 HE S AR 12,
EAS RV R T ARIME: TR RRIETE R . W R next WEREIRBUT —ME:

>>> next(g)
0
>>> next(g)
1

HOEFHIRER, next & StopIlteration SF% . RIEF LA for fif ¥ I X
SE1H

>>> for val in g:
print(val)

4

9

16

A R L SR AL FF A P AL E, R for TEME M next G5 R TT IT 4RI . —H.
A AR FESE, TPl StopException .

>>> next(g)
StopIteration

AR RIANE S sum « max Ml min S5 pRE— 2

>>> sum(x**2 for x in range(5))
30

19.4 any #0 all

Python #2fit 7 — NN KL any, B#EZ—Mi/RMEFS], MR P HER—MERN
True MR A True . EWIEH TFIEK:
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>>> any([False, False, Truel)

True

(BRI T AR s R ik
>>> any(letter == 't' for letter in 'monty')
True

EHEA T ARG R, BOERDIREA in AR —FE. ERIATATLUMEH] any #
T A T TPRE M RREL B, BATHTLMRIXFESS avoids PRI%L:

def avoids(word, forbidden):
return not any(letter in forbidden for letter in word)

T P R B R A TR AT 4 X . “word avoids forbidden if there are not any
forbidden letters in word.” (Ul HEANG & A AT SR H FRE, A2 % w5k G 1 il FH 2%
% i’ﬁj o )

¥ any SERSERIEAGESEANKR RS, By RE-BR A ERS%&E, iR
SN HHAT I

Python 2 (L T 55— NN R L all, WRFHIH AN TTERIEN True 4 4R [ True
o FRAMMAGT, T all 53 & — 14 uses_all K%l

19.5 &4

TE 5 g 2 —7rp, FRE A X R S 7E SRS A (EASNTE B3] 51 3R L ) A ar b AT T & 4R .
KEWIBANREEZSH a1 A a2, Rl & SCr R i saE (ENBERD MRy, &
IR EIARLE a2 HELE d1 B8 B 2 .

def subtract(dil, d2):
res = dict()
for key in di:
if key not in d2:
res[key] = None
return res

fE LI b, PrASERIEN None , PRUNEATA ST IZEAE . Jo R TR
— LB A A ]

Python &4t T 55— NIUMEE G A ERE, BT AR AEN FREES . 5
Gt R IR R AR AENWRT. B, EAERA TR RESEER
TR FBAERT .

BN, EE5EEME DI difference 71, BLEEAERT - F, FATAT LK
FHE'E subtract R¥L:

def subtract(di, d42):
return set(dl) - set(d2)

GERE RS, AR T, EX T RIS S, —HRBCH X B

AN SRAL FH AR B R e A BB 0 2 ) R, A BRI . iR B, R 574
10-7" has_duplicates PRELH)—Fh i FH 7 S 520 .
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def has_duplicates(t):
d= {2
for x in t:
if x in d:
return True
d[x] = True
return False

BEATTRE UGB, i E . R FERE TR BRI, R HUR (]

True .

IRAE AR, AT DMBIRFE S % BR 4

def has_duplicates(t):
return len(set(t)) < len(t)

—ATRAEEG T NI, BUaR « hEAN TR IS — ), B A%
BRI T ¢ o WREAEERITR, £ ¢ FARNUAR .

FATET DA A TR S % O R IIER 2R 2 /. Biltn, T T2 P A A Sk
LI uses_only PR%L:

def uses_only(word, available):
for letter in word:
if letter not in available:
return False
return True

uses_only f & word H T H FFFHAE available H1. FRATAI MBI HFE B 5 1% o8 4L

def uses_only(word, available):
return set(word) <= set(available)

BETF <= REENMEARE LN —MESNTEIAY, B 7 - H MR TR,
R word HATHE A BLTE available A, IR [Fl True .

BRI ZR, HHEEET avoids ML,

19.6 T#EE

T Es (Counter) RIS, DORIETUIREANJua H IR BT — Wk, s
DRI RRABECET I SEEME, M kR — A2 EEMNA

AR 8 AR collections MUbRMERLE A, [KMLARAZ0E 2 TN ZA . /R7] DL
SRR F) R BT SRR IEA I B M R IE A T 2 ES

>>> from collections import Counter

>>> count = Counter('parrot')

>>> count

Counter({'r': 2, 't': 1, 'o': 1, 'p': 1, 'a': 1})
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THEER AT A S FIA IR Z R TT . BTSN EB IR . 57—
B, B T G A (.

S AR, MRIRY T —NA IR TR, HEES A R, R
[l 0

5

>>> count['d']
0

FATAT DME TS S 57 24 10-6 H1¥ is_anagram B%Y:

def is_anagram(wordl, word2):
return Counter (wordl) == Counter (word2)

RIS AR AN, A ENT B EMARK TR, mH AR, Fite
BTS2 S

TSRO T AT R SRR RS, BEEEHM. E8. FEMZE.
GIAh, R T — /N R A 77 most_common , & [Al—AN H{E-SE X LB,
IR RHE R -

>>> count = Counter('parrot')
>>> for val, freq in count.most_common(3):
print(val, freq)

[ s B » Y
= o= N

19.7 defaultdict

collections B PIRIRMAL T —/ defaultdict , ‘BRI, (B W LR ] —4
AR, B AR — N E.

FEAVE defaultdict I, RIEHL—AHTQIEBHER RE XAHT SR R R 5L
AR T . HTedsR. Sa MR N @t BUETT

>>> from collections import defaultdict
>>> d = defaultdict(list)

TR, XHEMSESE list, R AENR, MAR 1ist() , FHERZ—MHFIE.
PREEGE e B A RV AR BT, 4 23R

>>> t = d['new key']
>>> ¢

1

WA « WHGRINE T Hob . R IREAVES ¢, SE i HITE a P

>>> t.append('new value')
>>> d
defaultdict(<class 'list'>, {'new key': ['new value'l})

IRAVRE QI — IR 7 3, B AR LUEH] defaultdict RFEAUG. £
M 12-21 % ([N http:/ /thinkpython2.com /code/anagram_sets.py Zb3KH0 1, Ffi
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S ) 7 BHORE HE B P AR R R 2 — A AT DA X e 75 e R R SR . B, 0 opst?
WLt 251K [Popts’, ’post’, ’pots’, ’spot’, ’stop’, ’tops’] .

RSN ER

def all_anagrams(filename):
d = {}
for line in open(filename):
word = line.strip().lower()
t = signature(word)
if t not in d:
d[t] = [word]
else:
d[t] .append (word)
return d

XA BT LME ] setdefault BEAT ML, ARWTREAE 574 112 Pt I3 1 -

def all_anagrams(filename):
d={}
for line in open(filename):
word = line.strip().lower()
t = signature(word)
d.setdefault(t, []).append(word)
return d

BRI BT AR, MIAERGHE, FIREEE —MEsR. R AZEESIR,
KA BARASK, ERWR T AR R 2%, BT RES Oy — K

FATAT U] defaultdict SR GiX A, Al AL .

def all_anagrams(filename):
d = defaultdict(list)
for line in open(filename):
word = line.strip().lower()
t = signature(word)
d[t] .append(word)
return d

513 18-31% % (A M http:/ /thinkpython2.com/code/PokerHandSoln.py %) H,
has_straightflush BEEH T setdefault . X MERAIH ST RIRTE AT EE & A2 —
A Hand %, AERGTRE. BAMIA%], HH defaultdict BUSX AR

19.8 WA ITTAH

VR ] B IR LR AMOUERI R I, %+ 250 Efexd 9 M Point Xt
FEFNECT x My o HURE TR E SO, V8 S TR E 3L init M1 str J774:

class Point:

def __init__(self, x=0, y=0):
self.x = x
self.y =y
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def __str__(self):

return '(/g, )" 7% (self.x, self.y)

HRRMS X AZM0, AL TRDEEE . Python $ 4t 17— NS vk S IL T7

W
from collections import namedtuple
Point = namedtuple('Point', ['x', 'y'])

BB RARA HA IR A RR . B A SR Point W RZHE &M EMESIE,
LA AP T 46 € - namedtuple MR [EIH & — N EX &

>>> Point
<class '__main__.Point'>

XH) Point HENRME TR __init__ Ml __str__ XFEMJTEE, A LAHEH O

5.
WIERAR G — Point X5, RAT LUK Point J8UAE sR%f A

>>> p = Point (1, 2)
>>> p
Point (x=1, y=2)

init JHVER LS IME S R BLA R YE . str JHEITHD Point X R 7T & BRI IR
PRAT LA I 44 B V5 7] i & TC AL TE 3R

>>> p.x, pP.y
1, 2)

{EE AR AT BAIE i 44 7o AR o 4L -

>>> p[0], pl1]
(1, 2)

>>> x,
>>> x,
(1, 2)

< <

il 44 TOLLE E SR IR — P B FE T o SR R IR LR RA S — AR . Z R R AT RE
SR BUVEE L i % T AN INE 2 K7k . AEIXMIEOLT , URATBUE ANk K B A 4 741
Bk

class Pointier(Point):
# add more methods here

B ARG E SO e

19.9 JL&EXEFILS

FET K A donm— 1, BATES T WSS — SR sk SR B e 4L R AL
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def printall(xargs):
print(args)

A DM A E S BE M E LS (AT RS ED %R

>>> printall(i, 2.0, '3')
(1, 2.0, '3")

A+ BB EILERR TS

>>> printall(l, 2.0, third='3")
TypeError: printall() got an unexpected keyword argument 'third'

IR BN T SR, ARAT DU o XUR 5 BRAE RS

def printall(*args, **kwargs):
print(args, kwargs)

PRA LLgs R IR TR S BUE I FR, (Ho2 kwargs &I 4. LT R B 45 R —
MREES: 2 S TEX RSN

>>> printall(l, 2.0, third='3"')
(1, 2.0) {'third': '3'}

WRARA — DA RS A A S -4, T DU 20 B ESRT (scatter operator) * i
FH BRI %2

>>> d = dict(x=1, y=2)
>>> Point (**d)
Point (x=1, y=2)

UIRBA T HURAEAE, BRER a O ML ESE S, I o I(E 2T x IFiiEs, [
NBA 4y WA

>>> d = dict(x=1, y=2)
>>> Point (d)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: __new__() missing 1 required positional argument: 'y'

FERCEA KBTS ek B, 8% W LRI SR E 1 H LT 7, JPR AR AR

19.10 ARiEZFE
%1550 (conditional expression):
AR S A E P AME ik — RIS
5F# S5 (list comprehension):
BT I 45 S Al for A RIRIEN, WA — MK,
HRAEFIER (generator expression):
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B FBHE S for A IRIEN, HBEAM—MERSHTR.

L HEAE (multiset):

Rl 2Pl o N S L PIvE SRS SIVE S BN 6 S LR[S T8

L) (factory):
M-I SR, EHEAEAES BN,

19.11 Zk3)@n

19.11.1  >J&k 19-1
THA—MEFHHE I 280 (binomial coefficient) FJEEEL.

def binomial_coeff(n, k):
"""Compute the binomial coefficient "m choose k".

n:
k:

number of trials
number of successes

returns: int

mnn

if k == 0:
return 1

if n == 0:

return O

res = binomial_coeff(n-1, k) + binomial_coeff(n-1, k-1)
return res

il P B 2 AP A S R B

VERG: AR G O E iR e £ AN S = T RO R e ART LLOd %
SR (memoizing, WREMONEAF) KITEME (S 4&EF 1. ALK,

IR A RIAB T, AT RATHOMEE X SR

19.11.2 RAEkE
1. #¥%: @bingjin
2. KXt @bingjin
3. 2%: @carfly
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Chapter 20

B otE R

FEYIRIS, ARNOZ XA RIS IS8R, A fE S PR IE B3 2 AL :

o TEVEET R Python 4 U5 AR FH Bl 515 ACRD (0 I i 7= AR 1, B0 1 5 M A7
—UEERR. BN HEE T def WBHIFHME S2MAEE LEASESNHERER
SyntaxError: invalid syntax .

o AT EN IR HREFFAEIBATIN A, MRS AR iR, KREHIBITNEIRSE
B E RN B AR A IEAE AT IR BB R Bl — D IoRS R R & iE
maximum recursion depth exceeded (“iHitiBIHE KIREE") M TH &51%.

o WS TE MEF IR BT IR IR S, (HRRAHOEANES. Pl K
B AT RE R OB L IR U B P47, PRI A TR A5 2R

WA B8 — 2D 2 SR A AR IEAE AL PRI A4 U o ELAR TS THDFR) 45 19 2 42 A 1R 2R T SR A1 41
. AL I skbr FE T 2 MIE .

- : ﬂ.\
201 EAEIR
W — BB RZMIE LS R, MAESBIE. A2, JH e RN Bl it 4
. BOE WA S /& SyntaxError:  invalid syntax Al SyntaxError: invalid
token , WA IRMIRZAE L.

- T7 M, XA RIE B S S VMR R L B 7 RR . SEPR b, B URIR Python
FEAEDE U B )8, H I — i R I T o A, R LA A R S I A B
AT, EEHHERT AT,

URARAE — i R R O S AR, VRLZAENS RITE IR L. — ot fE IR e Jm
IINEIBATAAS 2L

B SR AR A NS LR MRS, RIS A At Sk AN p AR X . — A — A RR L
Mo [FRS, iR bt 1, B A RIS R BEER RO T, AT RE

2T
T T A JE G T AR R ) — 2TV
1. W fRAIREA 8 Python [OGHEF1E AR B AR,
2. MERERNE SRR ETIREEM T B, 4 for, while, if, M def ifEf).
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3. BAPRARS R F AT R A LRI S 5 . BRORITA SIS AR “HSI 57, AR “1E5

=i
°

=2

4. WMRARAAW =ZHI ST FRE, WRRIEFMA R 774/ —DNRAERNT
PR AERE P AR L invalid token HiiR, HUEH ELACHE NHREFEETATHE
— oy, HIFEB T AT BB, TRRAN SRR R

5. = MEARARIERIERT (G { LK D 45 Python 8 N — AT k4L B /F M aliEAI ) —
oy EE T TS EIRREIRIER .

6. B FAIEA MR == RAZEKT =.

7. HAIREAT 40 BE R T 5 225K . Python RENSALTE A MR AT, (HRZ W SRIR I 2 4
TBE G 1% 0] K B DV A — AN T Python i85, RE88 ™ A2 — B4 kI 41 AR S
s

8. MRS A ASCI F4F i (BT AER), WTREX T, /R Python
3 —RREAL AR ASCIL 45 e o AW T B HABVERG G STASI S RS R

iR BT AR, EEEE N

20.1.1 FAEHMARE, BINF—SRAER

WERAERERR UL — MIR(ER IR E A WA A K, TR N IRAE RS A 1 A2 A —
M. KA VR F ISP, B R IRIEAE g SRt /& Python i IE Ei2 1T IR

ERARANH E , B ERRF T A0 i —Le ] . WOE TETRE R . ST — IR Wik
RRERR AT IS W R, B EATIZAT i S A .

A AT e LT AL -
o RGN OO, (HE G TEIBIT 2RI RAF . A SRR BT B3R, A
SENAZ

o PREEEG T SRR, HRARTIIRIEBAT IH A FR IS
o JFRIAELIIHC B A L6 .

o WMRNRIEG S — M, I 1 import 4], BiLRIREA EHArHE Python BHLK 4
PRAE G4 o

o WIRARMEA import IR —AMEHR, 1o IR0 E J5 iR AR B 1 reload 7 fE
AN —/MEM T S WRAR SN IR, S IR TR

WERARUIRMERAS T 1R, AFIIE TS B AR, A —MIMERN—1HEL “Hello,
World!” X IFEFF EITE, BIRIREEIZAT — D ORI . SRJ5 BB T JFRAE 7 AR
AR s 2T IR PP o

20.2 Z1TETEEIR

— BARMIFEFPEVA IERS, Python UAEW 4 ¥ E, W LLIERIEBITE. &K, "Ik
o IR e R ?
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20.2.1 FHHEFHLHBREMR.

FESCF B AR SRAL AR, (RS0 S Pn R Y B ACRAT IR, 3 Il R i LA o ARt ]
RER MR A, BUAIRAITSR Sz, H TSR A s A,

WARARA R HOER), BORIR T — AR BORIT AR HAT, T ERIAT UL AE NS 7L 21 pR 20H
A4 (ZHRE “PATIRT ).

20.2.2 FKHIEFEFELT

WRAEFFIL T, BERA QAN X2 “HL” 7. BFXEREERA
T BRI B 2 TR

o ULIRARPREE L AE R ANIEIR, AEIZAEIA Z R IN— DNTENE R, frt “HEATEIA 7,
FEPEIMR Z JGd I — AT ED “IR IR AOIE A .

BATIER . WRATEN 72— 2%, HEATEHE 5%, Mt N 7 ELmF. BT
I “TEBRAEA " —T5.

o KEHIEHEMT, LRBEPSEREFZEIT—2)LZEHE “RuntimeError: Maximum
recursion depth exceeded” fiiz. WIRKAE VXA, BB T “LRIEH" 7,

UAREAT DX AR, BRI SEIEAN I VA 5 R B ek 2O 8, ARG AT BLE A < B4k
ST M I Sl U E S

o WR _ETPIA T IEAR B, AR TN A R A UH R BT ik R T A AE ] R
o R WEA M, AW RAREA AP RIHATR. BB R “HATIR” —5,

TEBR1EER

WRARINFREF A — AN TIRIEM, I HAE R —MER, MmN — 4T
B e), ITERSRAFR AR EIE, URAZ& IR IE.

filan .

while x > 0 and y < O :
# do something to
# do something to y

print('x: ', x)
print('y: ', y)
print("condition: ", (x > 0 and y < 0))

BUE, SRSITRERN, IRV BISHRIEIAA 3 AT . feJa —IRAE3RIT, PR 2%
PERLZAE False o WURTEMAREIE T2, IRAEE B x Ay MH, XIHREGTREFIE RSN
A e BB AT B L T3 T

p StV

REHNEN, TREHSEREFEZEIT 2L G5 E “RuntimeError: Maximum re-
cursion depth exceeded” #i%.
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U RARMRSGE— A BR B K T BRI, W DR R B — NIRRT . AR A A S 2
REUS L PACEROR BME, A FRENRA T & WEOREH, IR ZEHBE L, JkE—
MR AT

WARA TR TR FIE R BA RIEE, FERBIIIF A — T ENE R RITE
ZH. PHELIRSITIEFN, UGB MRS BT, R UERZHNE. W
RSPBA BT MG, R KB AT SRR

AT

WERARA E R HAT RS, A R AU G A A DT BB ), FTERSL “3E N
i foo” IXFEHIE R, foo ;2 RHIREA .

BB AT RPN, b 2T B H A e K0 (K2

20.2.3 BITREFRERTETRE.

WERAEZATHT L T M &8, Python &FTENH —E(EH, BIERFEMWLIR. FAERENR
175 F—AE1W (traceback) .

[l 245 HHIEEIZAT R 8L R E R LERECL K b ERR . 52, BiBER
BEAT 2 H AT R EOR TR AL B e R RAR AR BR A R TR AT

BRI AR R AR IRIALE, B URREA eI TR . T 2 LA
AT R IR

445 i% (NameError):

RIEAEEH AR P AER R R4 . I f N ARSI SIER, B3 2FRET
JaRER 3. B R AR R IRASREAEE SCEATR B AU A 51 H
el

FAH R (TypeError):
A LRI RE A SR A -

o MERIER VAR . Fltn: BB LAMRAR VRN 745 8 B3R eondl
25 T AR

o M IALTRT B R IS A N TR I UL (B AN UL C . 4 SR AR AN (]
U 7RI, # s LA

o MBI RBNSHEE AN . MRRTTIE, BEITFE LRARL self ff
NE—NSH R ETTEFM; BRI — A L SRR AR R 1R
7%, I HIEwR Mt 7 e S

H4E 1R (KeyError):

R 7 BB AT (KB OR U T 7 S (K T3 o AR A, R BRI 72 K/
S0P

JB 4R (AttributeError):

|

(™
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PR A — DATEAER B BOE . BE TS AR BUEH R dir
R A7 AE @A

MR —ANE RTINS L2 NoneType , IBEMKE B Hi/& None - KL
BAET RS, METNRAEL,

XF 5 None [ —PAIRESR A, 2VREICMBRBER Al —AME;  WERFEFPAAT 2R
AR RBA MR return KA, B2l None o 75— A% LA B A2 fd H]
THIRIVEMER, W osort , KPR H1/2 None .

25| H#1i% (IndexError):

RIERVT B 775 3 B IR 51 ZR T 1 GO BEIR — . fEEHR Z AL HTRT
TN E—ANTENEA], STENH R S MEF AR . AR NS R IER? R
GHE AT 1R ?

Python MiX#% (pdb) ABI THEER T, FIAE T LLLREG B A2 7 LT 1R 2 BT HRAS .
PRAT AR 2 https:/ /docs.python.org/3/library /pdb.html T f# 5 2 % T pdb B4,

20.2.4 FIANT RZHFTENERIAE Tt Rl

T ENTE AR — A 8, VR RE 2 B M A0 At i B35 o AT P AP AR R AL 2 .
e Hh B A AR T o

T AR, PRAT LARS BRSO E R AN R AT ENE ), B AR, sE R
e LR T R

N TR, A UG R LU B e, Gl AR AR M A . ildn, R AR
FERR DI, A NI R . AR W IR, 25— A2 i el ALY
B fil B (RN o

Fok, BEREE . BN, I HERASR S THEM. Flan, aRARIREE [
AR AR PR R E R, SRR RS E S T WERIRIRSEZ — N KR EU 1]
=Ny SO NSRS

WH, SRR MRS AR 5 bug. WARIRRIL— MR g
ITIER, ERAMOSAE BT AL, X AEREL IRITHE LR PR I 22

FAU, EERLEEE LRI N bug. WHIRIRI T — e, YA T
ERAFHSIAEIA S, XA PG IR R .

203 1EMIEIX

FEFLLERRRE b, i SCE R eI, OB AN RER AL R IR B . A IR AN
TP AR B 1% B AR o

BB RAERE TS ARG BRI MR ERE . IR EE ARy Lhbs BT T
o . XML —, RBRIE TR T .

PR A R F Re 818 ORI L RAEER e el g, @it — 232§ (debugger) #t

REMRIZ Ao (EAEAT I, Ji N — S22 HE I (0 B A 3T BB A T 5 (IR 18, 2 L AR ist B 47 1 st
e FAMBERWT S, AR5 DT R B ERR AT B

20.3. i AR 217
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20.3.1 FKHIFEFAEETIE
VRIEAZ 1] [ CL T 1 2 ) A -

o EARA VR B 58 RE R I BCA B ARTE ? RBIPATIZ AT RERIAS,  whfk
BRIV T AR
o RARAUARRZIAT FAURSAIZAT T 7 KB FHRATXAN DRI, REER
ERARAEANRAZIATH AT T
o AR LA RCRAIRIUNK A 2 B ORIRELRE T2 A, Rl =
E SR e R R e BRI AR U IR R B SR . 2 L R L
KA, SRR TREA RS B 7 IR 45 R
FEGREZ AT, R SRR 7 A B AR B o U RS HOR AR I AR % I
PRI AR, MR A RERRFA L, MR IRI SR,
A IERYER R B AF I TT, RAURE U1 LA Ot/ sl # RO 732, AR S
AN — BARRE] TR MBS ARF AL, VRETREAR DR AR T
IR, RILZAE T AR LR rh g A . RARIB R 7 AN, R A RE R
WIS B — /N BARRS A  AT BE H i)

20.3.2 EET—1MBRHNBEZERKRITIER, GRESITEALER.

HRIRMFGE AR EAT MU, TR, EREIMRAE . EH TR RIEN
ITHUs— R AR IR ), 22— Dk,

#ilan:

‘self.hands[i].addCard(self.hands[self.findNeighbor(i)].popCard())

XA L e

neighbor = self.findNeighbor (i)
pickedCard = self.hands[neighbor] .popCard()
self .hands[i] .addCard (pickedCard)

BIRRAER 55, BFOVREARME THUMOE S, HEESERK, BOVRE g &
Hh R A B R R A A

BRI 34— A LR, PHIRF TR R —RE. iR & B
A Python R, T AL 5 AL

’y=x/2*math.pi ‘

RMAIER T, BUOSREMBRERA AR, reVEAIN AR BT 5. el
RIL A FIRZ x /2,

R FRIE A — AN F AL, IS SR i € v Y -

’y = x / (2 * math.pi) ‘

HEARA K E T SERIY , w5 o XA DRER DRAE P 1IE# (R BRI 7 5
TAED, i B AR AME DL Z R AR SN 5 13

218 Chapter 20. % . ik



Think Python 2e F1%fi, 1.0

2033 A—PEHBRBIRERAENL

AR return EAE —DNRIRMIFRIL I, IREA P AR B2 5T B TS 25
A, ARATBLH — A A, B, 5HIXES:

’return self.hands[i] .removeMatches()

AU s

count = self.hands[i] .removeMatches()
return count

BAE, REtBENLESTEIREZ AT BN count FIME T .

203.4 HEMBRMNET, RFEEHH.
H5E, BITHML BRI, FRNEA KRR S S R ORI, A S 3 R LT REIR -
o fEBR Y
o WBAF ( “HMBLEMIBAER" ) ML (“ RERSAE TR TEFA SRR TE” ).
o BEHLIE DR CREI S A AT REMITEF, S 7 IR HIE RN

WMRIRR IR E I LR TRER, RS EshES . URAEZ G, BEERT. ©fF
W47 B R R — AT e R R R R A4 2 ERARED IEHE AT B AT 4 B3, R8T Skefi
THA?

A, RE A bug Hi T EALRACHII A W H R B . iE R 7
I A 45 bug #). —LET4K bug FIEEM R KA B PRBR . ABEZ RT/ER L.

203.5 IHATFT, REWEFEL.

R KA WU R S R e 3 AR R BT . AT I ARAE — MR PP b AR 1R
K7, UBRTHREARE R BIZERE— IR T .

HURPIE RN Z AT, BRI CEHE R4 1o IRIRE P P2 R B 5, URAZ N iE
BRAR R BRI o AR AL 538 A3 IR INST BTER) - CFT Bt 2R 5 B ) o AR 1%
XIREFP RS EAR,  RENS (AT s Lt AT Flid

BARPLRENRE AT, SRR A ERE R
o WRAHIREE, ERMAALLESR BT IRENEH?

o ERXAMRAE L ATREUR R F R —AT A7 RS KRG AT RIS 4, 83 R
RO R R 2 R ?

o IREAHFRZR TR, R TR T A

BRI T bug 25, AIEREER A R ARSI . R AR SRS B, Rt
T DA R 5465 bug T .

O, wEERARIERE R TAE, A% S T LR e IR TAE
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TIRRE
1. #1¥¥: @bingjin
2. f&Xt: @bingjin
3. &% @carfly
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Chapter 21

Wb

AMt%4 B Allen B. Downey (1) Think Complexity —+5, #H O’ Reilly Media
(2011) HifR. HIRELTEANE, WFRA] DA SRR A T .
H %% ¥t (Analysis of algorithms) & i HALR 11— AN 3, & HBF ALK
R, FERRZ BN S AT I BRI YR85 L http:/ /en.wikipedia.org/wiki/Analysis_of _
algorithms .

FREA TR SEES H B WA F A RPERE, TR S 3t Rk

2008 -3 H S g Rk A, ik A E D (Barack Obama) 1717 Google i, At %
SRHEEAT RIS 07 R AT E Eric Schmidt FFHLEH A At “ 3 — 5 534S 32 47 B 80HE 7 1 1%
BRI WA NRE Rl s 7B, FOAMRREIZ, “BICNARZKH B BH 7
%7, PN http:/ /www.youtube.com/watch?v=k4RRi_ntQc8 .

REM: BHinHPMES LR, (EEX T KA R UEEIE 18 . Schmidt i [
BN ERATRER “HEHT (http:/ /en.wikipedia.org/wiki/Radix_sort)” 1,

FREA T H RN R SIR BT A BN LR, (B — 2 .

o SEHIR XV REARH T RE AT B4k, PRI — AN RRTTREAENL S A B ECRLR, S —A
FOENAENLES B L BB 0 bt e B — SR A R A2 i € — A LB AEA! (machine
model) I HopMr—NEIEAE— gy @A T P (10 B eia S8 H .

o ARHEREATREHCH FHCRSEIOMIT . GI, WRECR L MM HRIF I, — S Sk
AT SO IS RS T IO B, BB R R L. £
AP A T, BSOS A L A 5 T R A
GRE]

o RN PERE AR T ] AR AT RIS . — X TN FIRAR R (B HR 7 SR AT REXS TR BIRIR 1S .
U i) U PR RT3 VR RSB AT IR B) (B IS S I RAD . 2o Rt e AR Y R K,
HARYE S B B R AU R 08 R TGN (R 5, A e 20 A [R] (12885

WS LU U7 A2 AT B X SRR AT T B 20 26 filtn, SRERAIE SR A (384T IS
] SHN IR n BEL, $0% B 5 n? BAELL, ABAFATELAH A HEB R, 2 TRK
f) n fERA
EFRp M — L, BAVEH L]
VAR, I SRRTTA oPB F BSA WRE, JRUONTEAF I S 0 b T RO AT R 17 A P AR
I FH (9185 25 1 PRI PR & BT K 2 B0 T & LR ALK S0 . (AR IR SIS AT K12, 3R

2 PR 2> AT 8% 1 L1 R A8 SN IR I AE 708 Le SRR — DN AR SEE S M Re AR B E IR T, RawlE
A EEE RS
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21.1 EBRKER

BRI T AN, FERE M T B L R e
FH 100m + 1 B ff vk — NN n ) 1) A8

RIS T IR LIRS T AN [R] il A (1847 I [A)

Input | Runtime of | Run time of
size Algorithm A | Algorithm B
10 1001 111

100 10 001 10101

1 000 100 001 1001 001
10000 | 1000 001 > 1010

W) A 5E A
MEEBHA 2 +n+14.

Yn=101, Bk AR LRERERE, EH T 10 5 T572: B ArfE e al. 2524 7 = 100
i, EATERE T LEARIE, T n BOE KBRS, B A BEiEE.

HRAS JE PR R TR m A, AR LS n? TR AR EL B 00 n R A KR, 4
7 (leading term) J2 5 FH A i i FEEUH T

MNTEEA, A MR RE100, ZREAHAX T/ n, BH AL HEAH
JEIZRE, B n 5 an® > bn, a A1 b ATHUTREAH .

RIS BIE M TR E 0. RMESRE A BISAT IS AN n 4 1000000 , X T /28 K n ,
EAREL L B 4F.

— R, FRATIAN R BN B TR S T AU R 1] e — ANk, (EEXT TR
BN, AREAEIEA — A L& (crossover point), fELLFIMELLTN, H—ANHILELT.
A& S B B BT BV AR . BN CA A, DR SRR AT SRV A AT B e I A . (]
FEXAERERAT ISR E

RPN FIEA MR R E I ARG B4 B RIERROR T4 el THE D
Brout, EATHIRE U R B ) O AR, BB T EA AR IR

¥k ¥ 44 (order of growth) & —NEREEE S, EH TR KAT AP ZH 41,
B4n 2n. 100n M n+ 1 J& TAHEIRIEKED, "TH X O 4% (Big-Oh notation) 5% O(n),

M HFHARAE &1k & (linear), FUYEEE T IR BREBEE n LB,

HIUA n? WEREURT O(n?): BN =k % & (quadratic).
TR TR AT OB e K B, RIS AT R RS 2.
Order of Growth | Name
0(1) constant
O(log, n) logarithmic
O(n) linear
O(nlog, n) linearithmic
O(n?) quadratic
Oo(n3) cubic
O(c") exponential

TS EH, B FEEOEA G KB SO IEEEE G T I — A, AR
WRKES . MNE, IS s TR RS KB, 0 5 SR B LD
TERRRBOE KBS AR R IR, RIS R A R T T/ N il AL

2 constant: H#Z; logarithmic: *f#(Z%; linear: ZiVkdl; linearithmic: ZiMEXI#Z; quadratic: —IKJ7%k;
cubic: ={RT7%: exponential: FE%(%
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21.1.1  3JqEk 21-1

Y7 i) http:/ /en.wikipedia.org/wiki/Big_O_notation , PiZ4EREFRIET K O 551
e, FFRIZ LR A

n + n? KRS Z > ? 10000007 + n? Al 73 + 100000072 (K138 B4 k2% /02
(n24n)- (n+1) FWMKELLZD? EHFGTHE AT, SHERR TES R E R,
IR f K RSN O(g) , Mot FARIGEEE g, AT LLUHTHIA af + b ?
CHR A D f MIKRGON O(g), T4 fi + fo MK B R £/

SR A K ELAN OQ) , fo MKEL N Oh), W4 fi+ fr NFBKELREZD?
IR A KRG O(g) » fo MK EL AN Oh), M4 fi- fr MMKEHRELD?

FEVERERI R P A2 R DX A T AR 52 o AT i — el B A I R ER R
B AEE RN . AR, BRI RS LA N IR 2 3 AR K R
XTI, R BT A AT A

B, WERIRACIX TR HET, FiEreg — M K TR 2% T RnE, <38
GFi” FEIER L, JFHAN I 2 o MR E RPN SR A AN FDE F A
W T, AHR—MF R — AR TR B A R R T BR A !

—_

< S, T N SV

21.2 Python EAXREHEIZESH

7E Python H1, K4 BURIE FIOTFS R BN, Teik & LA A K rmt e,
G, (K SN T R iz S B . AR K RS A A s e R i
WL, SEAT I LB B ST 4

£ 3B —E P B S 5 0 — K R R B, BB A KN
%
— N BRI for ARERIH AL ME R, B RIR A P 11 S 3 B T, i,
B AR TE RS 1

total = 0
for x in t:
total += x

P BRI sum T2 2GR, BONEMAZMFEKFR, HEEERER &, POvER—
NEAMINEB NIRRT, ERAE/NE TR

RYELL, RIEP RN RS KRR O(n®), MIBAMEFI KRR O(n ).
BIXAMERERIT —EH TG R BN 2G5 T n BUEZ D, WRTERMUAT kK%,
BAER I K EIOE O(n®), BIME k E R,

Fe bk HASHAIKER, BRiEEL. B, WREMEAMEKERE O(n), mH
TEABAT n/k W AR EIRPIB KR G2 O(n ), BIE k (AR K.

RERSY TR R MT IS SR LNER), B TR I len , EATRFEHISE. WEKE nin
A max RLNER . VTS5 A RIELE, (HEMBA RN TR,

TR PHERLNER); RIS PR T2 RS K.
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BT A R A M1, RS A KR IR T — Al 7E B
1 RIS S NN R B I, 54 079 join B LRHEN, 0032 SRT I T
R

KU BT RN, (B — LIS

o PHPRVE ERIFEE RN — AR R R . S TR S, R
Wk DB AN RRGH 7, (BT 0 AT T O(n) , FrARRAEANZ
FT IR R O(1) -

o M—ANFEREE RIMIER— S Tu 3 2 RO ]
o HEF 4 O(nlogn) -
KRG 1 5 B 38 SR 75 V5 2 o BN ), AELAT 5] 5
o update [IE1TI | S1E RS HAL R F I CRRBFIZ 0 R NRIELE.

* keys. values fl items & AN A], ONEATIRBIEAE . (HR2 QIR AR EAT
TEI, PEIARE R LA

FIAPERE R T HAUREE I — AN 2 — o R A, AT e anf
TAE/T

21.2.1  3JgER 21-2

Y7 i0] http:/ /en.wikipedia.org/wiki/Sorting_algorithm , BEE4EREH R FXFHE 7 B
IS4, FERIZ T TH Y ) R

1. Ao “LBH " B HF AR B UL T R KE R 207 BN Sk
R T B K EH EZ D7

2. B ANIE KEH R 207 N ARE SN “ARERAN TR
3. HEHEF (radix sort) MG KELZE L7 WAV E 2 1l 75 2R % HOAT 5 2% AF A T

9
4. HEFFEIEREME RIET 47 WA E LR R ?
5. 2 HET FIE R —A CHAR)D?

6. C i & HIW AP HEFF 5127 Python £ FMIRARHE 7 A 7 IX ML E S ? /R AT RERR 22
BN, A REIRBIX AR

7. REHCEAREEPOR LN, B AT Python ff F — MEKEH N O(nlogn) HILL
Beterr ?

21.3 EBERE XS
& (search) BLiE, B%AMEAUE A HFRT, W H R SEES D, @
3 [ AR R 5

B MRl B ER SR BB R, AR 3 P 4R 5 R T, SRR H AR 1k B
WIERT, EAEAE e MES, Frliatri a2 L ikm.
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FPBIE in AEFF A AR R FAFH 7% £ind A count thAE M

IR TR I P RHFER, R A =444 % (bisection search) , ‘& HIH K& 2%
7 O(logn) « "M MR RRIEF i 24k — AN Bia A AR G B IEEIE T, R
BRI o VRIS IS TFUA H 3T A B AT, 17 2 Mo 6 (R 4 A 2 R B A 4
f) B 7E T T S5 T o WS R RTE T T, S A R4 2R RT3 5% « B NRIS R 5 —
o WU, PRI TS —F .

U545 1,000,000 3, ‘& H54¢ 20 53k 31)1% Hom w k0 b HORE R4 . R e e 2k
P 2 KM 50,000 % .

TR IR RPR S, (HREESROHF IR S, RIS i 55 2o i T
(=

T3 R R AR B S A RN #e A & (hashtable) — ¢ i) PAYE 2 [A] G 2%
A R—IF BRI T 752 % CHEY . Python w7 U il I ma A R R R S, PRk
KL T IERAE, O35 in BAERT, AL 2 5 A0 18] T 58 A

214 MEER
N T FARENG A5 A Q] AR LUR AT A BRI TERE QLIRSS BEAT TSI — A Ti] 5 1 e
(map) JHUGIFIZE P e, HEHEN—MRAE.

FAIEA Python FKIRIXLESH, (AP AT, IRFAZH Python Sk
s ik P PR R A S0 SRR FT B 1 ! DB ZE B R ORI, (R 2 5 Bt SR AP A,
PR 2 ] T A S OB LS M. RS U T B T A

add(k, v):

W —ANF R, N K MU BN v o R Python (78t d, iZisH
HiEdk] = v.

get(k):
AR IR A S . R Python M7t d, %@ H A S 1E dlk] 8L
d.get(k) -

BUE, R e A B %3 DR R A SEBUR A — el sk, R oo
Y-

class LinearMap:

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

def add(self, k, v):
self.items.append((k, v))

def get(self, k):
for key, val in self.items:
if key == k:
return val
raise KeyError
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add [ A FIE I — N —(E e, RSOy U (A .

get fi ] for fEIMERIZFNE: WIRCHE A e, W BN (4E; WAk — 4
KeyError. At get 4.

H—MNTT BRIV RS T - WA, get FTLMEM — 08 R, HIKE ) O(logn)
o AERAESR A I — B HIBUR RN, R T REA R i i AIE#E . A H e R HE 45
I REAE XS B2 N 18] 4 SE B add A get » (HZIXAT IR AN S0 [a) g, AR A FRATIARSE

F =M R LinearMap [ 77V /2 ¥ B-{E X 51 % 70 /N Fil . R T 2 — DR A
BetterMap FJSZHL, B & 100 4~ LinearMap AEHIFEK. [E—< JLRATEE RN, get
A3 B AR R LR, {2 BetterMap /2l MM R —T .

class BetterMap:

def __init__(self, n=100):
self .maps = []
for i in range(n):
self .maps.append(LinearMap())

def find_map(self, k):
index = hash(k) 7 len(self.maps)
return self .maps[index]

def add(self, k, v):
m = self.find_map(k)
m.add(k, v)

def get(self, k):
m = self.find_map (k)
return m.get (k)

__init__ &4 —1H n 4> LinearMap A% .
add il get /] find_map B —MFIR AP B IH T, BE XA RFTRER .

find_map fli/H] 7 W REL hash, A JLPAEN Python Xt R IHFIR El— MR, 3X—
KL — AR EOCE T AT e B . R IR AN - S35 AT AR SR AR A GENG 4 (1.«

AN FEARSE F AT UG A5 0 RAR [BIAR [ e A B, (R R AR LIRS : A R & A
18 X B RE S IR (21 A1 A A0S A5

find_map fFHRRIEHFFEAEBLE 0 B len(self .maps) (A, [FIgRE1%71
ROEIFERGME. 4R, REWETZAE S4B CRAHRMRSHE. 2R
A BRBCEAT A 24 385 G MA 75 B AU BT IIWT D), IR AR LinearMap &4
n/100 T,

HH T LinearMap.get HIZ AT I W] 5 WAL A IE L, HS4 FA 11T BetterMap tb LinearMap
PR 100 fif o SEKEHIIRZENER, HREARLBL /N T o KR, (HR2THAA MG A R
¥,

N A A R AR I R ARBEMRIE LinearMap MU KK &G BRI, W
LinearMap.get MK R B 0], /R X 7 EERERDUEE H 248> LinearMap T4
R AR, @I NS £ 1 LinearMap A #E A A R 1) K/

LA AW A R 1) — > SE L
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class HashMap:

def __init__(self):
self.maps = BetterMap(2)
self .num = O

def get(self, k):
return self .maps.get(k)

def add(self, k, v):
if self.num == len(self.maps.maps):
self.resize()

self .maps.add(k, v)
self.num += 1

def resize(self):
new_maps = BetterMap(self.num * 2)

for m in self .maps.maps:
for k, v in m.items:

new_maps.add(k, v)

self .maps = new_maps

44~ HashMap & —> BetterMap. __init__ FFIH{UAE M LinearMap , FF HAIUHAL
num, T ERERIUIECE

get (UALHI KA B BetterMap. FLIEMIHIER AT add W, Hiw & O & & Ll &
BetterMap ) K/: W 'EAIME, A LinearMap HISFHIIIECH 1, KB resize.

resize Ll MBI BetterMap, & Z RIAIIPIMER, RJERBRMIBER “EHGHR "
ERHHIR.

RS R EN, BN LinearMap MU H WA T find_map R RIEH I
B X RN — S A R LinearMap HIXT GO #7058 CIXIERZTATA LR, B,

EIAA RN, R resize 2R, XTHERERIRMRE, KNHRARIE add 2
R E A . EARIRAE, AT LEIRESREE, KUt add 85 &5 8 E, R mRagkmt
Mo 21T add n XA EAE RS n OB, KM add [P 25048 47 B 18] 2 & 250 ] !

N FHER ARG TAER, % &L — 72 HashTable JFAGIFIG N — R AT, FATLAP
/> LinearMap 745, PIMLATAA add #AEMIL (AFTEIRERAND . BAUBRBENTEEAN A
R ADTAEHRITT. T add & ZHAT - UCONREE, KL BA AT B a5 BTt (3
TR FLE R AN AT TAF . T0), SRIEHEINEE 3 30 (LA TAFHIT). BN —TfEs:
—ANTT, FrPAHE ARSI YA TR 2 6 ST,

T—/ add 1£2% 5 MHIG, HRZJEH 3 NMEMERA RIET 1A 80, Frelan A4S add
MIREEE 14 N T,

T/~ add 162 9 MAIE, HAEZJGE N —RIABI/NZ /T, AT LR In-E4, Brelan
16 4 add & ILFEE 30 MR,

BEAT 32 K add 2 Jm, BIEAETR T 62 NRTT, RABEIRITIGE B, n ik add 5,
Ton g 2 IMEEL BB 2n — 2 T, FTRACT- IR add #84F RAES: 70T 2 Do,
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Wy 2 RO, TR R ORI, TR 0, TR, ERETIEAE
5, EENRILEKEL) O(1).

B 21-1: whf ko add 3t o) ROGRMI T TR B, A KRR — TR
Joo AFHIRRGA add BRI BTG, MBI IFHES): HIPTA add 768 120 E, 5
SAMER 3 AT, S

EN NN EEEEEEEE HE RN
K 21.1: B 21-1: WEART add BAERI A

Ead

G VAN TAE, RICA— RFIAWHE E & E, % 3 2 0 iR 2ok . BUE,
WSRARFT R IR B s, RN RN MR T A 1 add b, REME LB n 1K add 1)
AR 2n—2 .

BN EEEE R, 44 1H% HashTable FIR/NE, B2 U AIEEE,
P, WATHFEEER AR I N SRR BEAR LI I K N——FF R E 1
add [T Yo [8) 2 2R 1 1)

PRAT LA http:/ /thinkpython2.com/code/Map.py F#E] HashMap (SIS, FRA
DEA s AR U BdE SR, R Python W)~ HLEIH] .

21.5 ARiEFL

Hi%ESrHr (algorithm analysis):

EURSAN [R] 55325 (0] 3847 I [ R B 5 o3 68 70 B 77 s o
WLA#E (machine modeD):

TR SEVE (MR ML R
I (worst case):

1G58 e LIS AT I ) et (Bl I 305D N
Bl (leading term): fEZ W, A 17 Em &I,

AE X A (crossover point):
A P S0 T A [R) I AT I 1) s BE YR A ) R AR
WK EH (order of growth):

—ABREER T, BRI A BEORAE T (e B KA S 1o i, 26
‘Tii%ili‘]ﬁﬁﬁﬁ’ﬂiﬂl%‘m%?ﬂ MERKELR.

K Oidi% (Big-Oh notation):
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RE MK BRI B, O(n) RELMEMKIREES.
M (linear):

SR KA AT IR TRLAN B SR AR i R ) RS AR L, 38 20 K il REURR A A
—XJi%k (quadratic)

SRV RIS AT I 180 SRAFR 170 R KRR 1) — RT3 (n?) BRIELE, n F T3 R 0
f o

% (search):

fE—MES (PRSI FUEMEAN TR BN M, s I AL S
He

7% (hashtable):
RRBEEX AT —FI RSN, BT REAE R 575 E

21.5.1 EKE
1. #1%: @SeikaScarlet
2. KXt @bingjin
3. 2% @carfly
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Chapter 22

B

ot — 4 B Python MIZAEZ I % . ZPTLLREZIF#, RENEARITE L E
Mo BRAER — AR — SR, PRy AR SR 200 24 I I AT (0 K A ot Ak o0 %
B, N CERE R EE) — P 7S] Python i1l 5 . 1 HRAEHIAUEE —AH b, B2 Allen
Downey [ (Think Python), EIFREEM “aif it HHLEA R 8%,

Jak, BT —FKEBM AT, Hilizs TE. RGP AR H T B R b
G Rk, T PO Sl PR 5 A A2 BV Python S, 3t 72 I il 42 FRFT P9 safide 42 (1 ok ““ G
FEIR” ) “UR” ¥, BUE Python FPINFEEIA & codingpy, MIJE coding python ]
Y. T ## Python 1 /Z#6M1E, Python A BB A SCHF 445 B “ py”

FE “OmARIR” W JERIEFE T “9fEIR” UET TS M4 H L&) WHEHE, 5t
N TR IEE Z N T f# Python 155, HEARMIFREXE SM ) Python HAEM BT, —iiAZ
Jits 22 Python. BN IRAHME, B NEMEA 2] — sigmfefiil, MrERE R, RIFRIAL]

5 5 Wi Pythons

221 AFLBEEFFE—KH?

W, HSeBAE 5 RT S, Fr DO A AR EE AR s, WA
AL TR AR A rUAA A C L

8k, X VYA okl R S S, AR5 T F s R 1% P () Python
R, MEHAFE] T RBOARM SR BARKFAE P SR AIR, ATREJF AR 2VE R
“ONfRIR” XA T, HEEBHBIREZ N, RN . (HRX L ) g 1 B A A
AR, R B AR AR, T HAAT S HOHERE, T e AR AR, IRAB
VR

JTCL, SRAERR R B 5 KK > 00, MR ARH BN, 2 0 L8 2 2 R LAk A U AC
Bl fiE &R RYISCE ST —2 Python AT 1k .

22.2 At 4ix#E (Think Python)

1% (Think Python), —2FIAERKE AT MRS —AZb: —&, efsdr
HIRE S, RS AT TR, =, S RRAIR, BTN
B KIS .
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RAEF BT S I I AR BT 7 ARATMEARBH “FF 57 #r (SR
BRI — R CED, B REITEA AR

22.3 At 248 Python 3 hi?

B4 7 Python 2 hit, AT AIEZLEE i #] Python 3 W ?
(KPS ATRA R XA, §F 57 800

XA Python 3 4 /& Python fJA K. Python 24 Guido van Rossum -3t % 4
th, ASHIEK Python 2 FISZRFIMN. BERAR— /iU, A& F] 2020 £, Python #%0JFA
HIBA st 245 1L Python 2.7 FJF R 4B TAE. 10 H., ABATHE R s A AR 2.7 b b s in ks
T .

EARIUEIR 2 A FIELEEF 2.7, M Python 2 3T F| Python 3 FIEF2 tHAEH IR A, (H
SR LAHE EMZ, Python 3 4 & Python Ak !

FiTLA, A7 %2 Python 3 izf¥] {Think Python). (54— ERK, 24582 KN Python
2B EEA AR, mHOREMW. .. ABEMELEES, 2% [£ 2 IMAHL R
P Python 2 fiz](https:/ /github.com/carfly /thinkpython-cn). )

224 TIERE
ST T L8 A DR -
. ipyher
. theJian

. Iroolle

. obserthinker

1
2
3
4. xpgeng
5
6. SeikaScarlet
7

. exyfreedom
U H BT SeikaScarlet =75 #l|/E#5 X PDF At

22.5 #=RA
AP EERLE—AKHHFHE (Free Book) , PALAIHRILZE i ([Creative Com-

mons Attribution-NonCommercial 3.0 Unported License](https:/ /creativecommons.org/
licenses /by-nc/3.0/us/)) kAo B, ZrhBERek BRI BB BCR AT, A2 TRk .
RATELE 3 22 Rz iR, HigAZH TRk Az,

A )5 25 BRAUE [Allen Downey](http:/ / greenteapress.com /wp /think-python-2e/)
Fr &, J&E % # W T: [https://github.com/AllenDowney/ThinkPython2{]}(https:
/ /github.com/AllenDowney / ThinkPython2).

ZPEERIE I R, 295 T T I 2B Python 2 filt: [https://github.
com/carfly /thinkpython-cn{]}(https:/ / github.com/ carfly / thinkpython-cn).
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