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Type "help", "copyright", "credits" or "license" for more information.
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>>> print('Hello, World!")
>>> Hello, World!
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>>> print 'Hello, World!'
>>> Hello, World!
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>>> type(2)

>>> type(2)

<class 'int'>

>>> type(42.0)

>>> type(42.0)

<class 'float'>

>>> type('Hello, World!')
>>> type('Hello, World!')
<class 'str'>
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>>> type('2')
>>> type('2"')
<class 'str'>
>>> type('42.0')
>>> type('42.0'")
<class 'str'>
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(1, o, 0)
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1.8 Glossary K& 7| &

problem solving: The process of formulating a problem, finding a solution, and expressing it.
E AR R L G R A AR 0 REIAR R R 0 R B kA AL o

high-level language: A programming language like Python that is designed to be easy for
humans to read and write.

B %5 ¢ BliePython X AF 89 %4215 5 > RIHRA H THRAREFHE -

| ow-level language: A programming language that is designed to be easy for a computer to
run; also called “machine language” or “assembly language”.

KEEZT X RA G THITEAEITHE S » Rl B ESRILARIES o
portability: A property of a program that can run on more than one kind of computer.
MM RFREITT ST S 4R
interpreter: A program that reads another program and executes it

BAEE L — R PATRE A o



prompt: Characters displayed by the interpreter to indicate that it is ready to take input from
the user.

BT MBI T REFA P ASHY » AT A o
program: A set of instructions that specifies a computation.
FF o AT EHG— AT IS o

print statement: An instruction that causes the Python interpreter to display a value on the
screen.

ATPP % @ 1 1EPython fi##F & 4 A 2] #6945 & o

operator: A special symbol that represents a simple computation like addition, multiplication,
or string concatenation.

A (B - ATURANE S RE— LW EHEN > e AR EA T H
BRI -

value: One of the basic units of data, like a number or string, that a program manipulates.
18 BIBYERARBREL Wl RFRETHE > BRFLELGTE o

type: A category of values. The types we have seen so far are integers (typeint), floating-
point numbers (type float), and strings (type str).

RA B 9K 0 RERIRIEARD] 698 EFint > F 2 $&float » AR FFF $str o

integer: A type that represents whole numbers. %% : % % 4% - floating-point: A type
that represents numbers with fractional parts.

FEE HEW o SRAR DK ENEKT o

string: A type that represents sequences of characters.
FHE D —RHRUFHT -

natural language: Any one of the languages that people speak that evolved naturally.
ARIES  ANBLAES » AARMEN -

formal language: Any one of the languages that people have designed for specific purposes,
such as representing mathematical ideas or computer programs; all programming languages
are formal languages.
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token: One of the basic elements of the syntactic structure of a program, analogous to a
word in a natural language.

RE BT —FEARTLE MBI TARBS FoyEE o
syntax: The rules that govern the structure of a program.
Bk AR T EMGAN o
parse: To examine a program and analyze the syntactic structure.
fRAE  EMARF Ao E R E R
bug: An error in a program.
Bug : #2789 #4%
debugging: The process of finding and correcting bugs.
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>>> message = 'And now for something completely different'
>>> n =

>>> pi =

LEKAEZABRBIE GO TF o F—ARle—AFH B LML L messageI HTEE ; H—
AFNRAE A AT 3 F AR FG— D AMERS Tpid AT E o
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message —s= "And now for something completely different’

Figure 2.1: State diagram.
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>>> 76trombones = 'big parade'
SyntaxError: invalid syntax

>>> more@ = 1000000

SyntaxError: invalid syntax

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

B ANEF A RFATERRN » HFARFETH@  H AR class™® TATR 2 45577
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VAT A&Python3 49 % 4% :

e False class finally is

¢ return None continue for lambda
e try True def from nonlocal

¢ while and del global not

e with as elif if or

¢ vyield assert else import pass

e break except in raise

AR FeleiZ o o BA—MK S KGRI L@ » XEFA A R 5 T-L @ K650
ERTR > REZARMNKEZLT » — A2 smilleg o

2.3 R&X A AnE 4]

ARKAHME, L EFREFOLE c EMEAF ORI —AREAX » TELAW® TE
] FARE — LA R K K

>>>
>>> n

>>> n +

SRARTAGEEE - MREX > BEIZRAAB—T » LRI I N REXGHE - AT
BB FF o negfEE17 > PTVAN+253E 2427 o

B R —MARFEEERGRD > bl T E > RA L FMA o



>>> n =
>>> print(n)
L@k —ARARAAIE 8] 0 nAE o F =ATE R Rngfh o

MBS AR » ERAITE  RERHBRIBGH LG LM o —RIBHZRA A o

2.4 i AAE X

VA_E A1 — B M Python®) 5 EAE X, » #h 2 BAEeA 1 AR ARAE K R XA o 146 5 0 BRI AE
Fedr oy o A2de RAREA—RIEIT S 1TRID 0 KRB RFET o

PIVASRA 7 — AP 4% T » e RAREG s A > K5 F i AE XL AR R R BT LB A o 8
# Pythonr A ST #8977 & % & py ©

o RAR4E & 20| B BATH AR BHRARETAEATEE EZRFT o TNRKEBURZE AR
PythonAnywhere ° % T AE X NBRABIM LT » 1AL LFET% ©

Python /@ ## 4% XAR X 4% » BT URT AR A X ZAL XM E MK » KRB BB Al R o 122 A fb A
KA A RG89 > BT AT REALFERRIR o

BB o o toderff1dePython 2 H X A » RIMAULT AR :

>>> miles =

>>> miles *

H—AiTmilesEANT TR (FH£FE 2625 TR LEMILEARKE) » BREFE %%
MR o B AT ANERX BEREATHTERINERZ X RIS E2Hmd c 2% 2Dt
AR RENFE LR ERNE » ZER42NE% o

TR &2 A4 de X XD 7 Ry KRG BAT » ST A A B8 > RA WMt o iy A XK
3

KXARA WA LZRY o Python#E AT A I L EZ X BRI TER » BB 4R ERA
i g —T

miles =

print(miles * )

AP SUA 46 T PEIE A RELEY o

BAR—RAEELET —AP| 015 c wRIBOBI—K > BENBGIAITHHER LT T4
R o phhe FT@IXA


http://tinyurl.com/thinkpython2e

print(1)
=

print(x)

produces the output

BMBeEReT

:3

TR fE 15 '7/137(/\75’{%1'7%1 8 o BETIREMT RS &£ @i 2£4E 6 4 A 2| Python #F #
o AARRKEMA

At FHALFIAF 0038 G A BB AT > UG AIPython REAT—TF o A A # sk Aok 4E 8 ? el A
P RK KA AT 2 B M — AT 38 € AR ¢

2.5 & F AR AR

REXTREEOETE—ANEBHF > ZRERFGER LG RFRAEIFGL AR - TR
15 F A kK 0 Python#ti# /8 & 2k L9 o T & X MPEMDAS ~ 5 A kieie i 48 S
W 89 4F 7 ik

o TR NERML  RETURNET RBHEARAKXARITE - ATA2* (3-1) %%
TAT’(HH**%Q)ﬁ%ﬂ%iﬁ’%TBW&W%%&%%%&%%%L&%&%
F 453 > Hode(minute * 100) /60 » AL RH AT 4R » Rt AAek ) THEM o

o RTHT  TABHEFT » AR » FTA1 + 29389 R Z9M R A27 » 2*3**24 R
&18 1 R A36 o

o FHEBH MBI L » BFEUANAARARMIEAT » INKET@IELT o
o RIRXBHMMAIELERAIT » RAGI c AN TR @ T » R £ o

KR AIARARS BRI 8 E RO AR o e RAMZTEFET » AT R4
U5 B — T AT o

2.6 T4 B B4



— LT ¢ AR A T B RATRF B B TH A LEERRT LTI > FAL
WA i S R 9 iR A

lzl_lll
'eggs'/'easy'
'"third'*'a charm'

A+ T AR EFHE Ed o

+h TR EREFTHEHIET > 2RRANTHEHE —AR > L THF

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

throatwarbler

EEURARFEAFLTUARLEFH S L@ > ARAKAETE o thd'Spam™3 L R#% A
'SpamSpamSpam'* 5T =R o FRIEZNAFHFELMAELK LR -

A ke RFER LR LB B ERHEE o

2.7 =8
REARAMER  WHIET  BARKAESRT c AXBIREE > 0% RTMRK
Ao BRI AR o

AT AR %A B R o AT T AR e — R R B R o e AL 509 A B KBS R AR
—F o BAERKMERET AR AHF THRA KNG

# compute the percentage of the hour that has elapsed percentage = (minute * 100) / 60
ERET AR R AT » T URBITRA
percentage = (minute * ) / # percentage of an hour

FSHE @ N EARSE A% s AR AH A F a7 R o

— AR AR A R ARG 09 — R R A4 M o — AT LR 5 D 9 A 4 AE BT AR XA B
RN A FTAR 28 5 RERBEZHB B G- A -

TEHRENEERIALS R0 RARLE



ToRfEEOSTERE L RRELT

TEGLIFEME  RALERARSZERT » FZLFERERET » AR rA IR
Mo PRAGRAF AR A R T o

2.8 17X

R — R AR B RER ) BATH R BLER Ry R MBS EA T E ik

B IRAEIR o
o &L 41XSyntax error:
BEARBEFGER IR o o ts 5T BRI o o RARGRFA EAN KT BT B X

i% > Python& & = 4445 B2 8 » BERARENT o RIABF I HAGIENE > RiE
BlAG R E NP ARZAEF L o FHRER ST » AARRGIT > MALREEHLAT o

- 4=

e Z1T4%1%Runtime error:

B AR AR R 2RHRLT 0 WA A EATHRAR S 2 BIHR o IHEFRL
AT AA— AT — LRI RL R BRI HE AR AT -

e 1% 3 441%Semantic error:

B S Ah T AE SUAEIR 0 L B 0 IR E AR K o X APAR IR AR EGALF B AT R R A 0 LR
FAERE R LR TAE o 25T — %+ B 8RR 6 F I o RIAE L4245
FRES » FERAFmE N F AL B8 H BB RAFHKT H2

o

2.9 Glossary R3] &

variable: A name that refersto avalue. £ % : A E -
assignment:

A statement that assigns a value to a variable.
WAL : 5— 1T ERTHE o

state diagram: A graphical representation of a set of variables and the values they refer to.



RAE : BMALRAEEANT F4E o

keyword: A reserved word that is used to parse a program; you cannot use keywords like if,
def, and while as variable names.

X420 AARG R TR FE1E > TH XEPEIMTES -

operand: One of the values on which an operator operates.
BHA  BFAF RBATE L RAE A o

expression: A combination of variables, operators, and values that represents a single result.
REN —ATE -~ BHREGBE 2L EENE

evaluate: To simplify an expression by performing the operations in order to yield a single
value.

R R E XA THER TRk A2 — AL ReG4E o

statement: A section of code that represents a command or action. So far, the statements we
have seen are assignments and print statements.

B —mER T AR E AR o B AT R T B R RAEE A AT PB4 o
execute: To run a statement and do what it says.
BAT B — KB HRATEST o
interactive mode: A way of using the Python interpreter by typing code at the prompt.
REBKX  ERTHBEMANREG > (LS R ETRDHES -
script mode: A way of using the Python interpreter to read code from a script and run it.
Bp AL X ¢ A R R A A B A AR R AR S B AT K o
script: A program stored in a file.
Bp AR L A5 A SURTY R B R B9 AF o

order of operations: Rules governing the order in which expressions involving multiple
operators and operands are evaluated.

m?

BHAARAR AR ERE AR AT T A R

.,[

concatenate: To join two operands end-to-end.

P oM A B E A L E D] A o



comment: Information in a program that is meant for other programmers (or anyone reading
the source code) and has no effect on the execution of the program.

EAE AP R RN S L A BATHR G F R S BRA MR RB G AEZE o

syntax error: An error in a program that makes it impossible to parse (and therefore
impossible to interpret).

EBIRGER AR FERE LR S R EBERIE SRR EITT o
exception: An error that is detected while the program is running.

FF AR P B AT 6 AR AR M B 69 45 1%
semantics: The meaning of a program.

B R FESL o

semantic error: An error in a program that makes it do something other than what the
programmer intended.

BN RFEFERPHEG R BAARE TR maT T a2 LM
e

2.10 %47

%3] 1
ﬁia‘fﬁ BREWS > FRFTHAHAL > AR E £ X EZE EREAHR
RAREAH -

o KAMVAAE Tn=42& T VL) » ARA2=nE 24 ?

AR Axmy=17% ?

B AIE T B ERAVLIAA L5 5 R AT 0 KX EPython ) RAAN &7 7

HRAMA 4 5 RKE?

F# EART videxteyta e 5 Mixy  Python Z @R 1% X XX A 7

%3] 2
EPythonfi## X S M BZ RBT@G%4 :

. R A Z ;X wE R B FERAFZ L 0 RFRASH R o
2. Bl — AP @IFNA24.95ET  BIETFI c F—AREBERIFRIEA» BEEFW o



— KRB ERRTSED o M Z60A—HIF4E 5 VAR ?
3. RAFLEFAAT =S HEIER > U8B FT AT —32 L » XAT 11200 F AT =3
¥ REALRB: 15 F A —RE > FI R AEILA?



)

B == K[

ERFGBRT » “JIBANAVEER— AP 1E 0 EE » TLBGER Zm—FFEL -
&xmﬁ%ﬁﬁ’fﬁ knmﬁ# FT—ANLF > BINEFE EIEHAITIEHGEES o T 3L
TRJE » R VA R L KRR o

% 478
AT RN A L RTREARNG— AT T -

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

BB 4 F A pye > 465 R w6 Rk X B SR o AR 2 R A R A
£

— MR 0 BB RN —ADSL s BET AR o R BEEE o Python#E 48 T
— 5 R BB KA R B o deint X AN R BT AT AL PR BT o (2R 2 AR RESE )
BE| TR RGESMHET > TR

>>> int('32")

>>> int('Hello')
ValueError: invalid literal for int(): Hello

intiX AN & Rt de i R BAE R ET  ERRRAZE DRI RALRIET o

>>> int( )

>>> int( )

floatftde # 7 o 4 & 45 B s A4

>>> float(32)

>>> float('3.14159")

B RAT o strT ie kit T RTH S



>>> str(32)

1301

>>> str( )
'3.14159'

3.2 & F kI

Python A & T — Ntk » B—BRRBUE T B RF)F RO Z [ - Bk A — 47|48
X B F ) B B A o

JEAE R AL e o 69 BB Z AT » o B G AR E R FAGEE ¢

>>> import math

BAEGRELT — MR Z > & F o math © 2o RARIEZAMESR S Z E 7 —TF » K47
A2 mAfzeT

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

KRR AT —HCEZAFHRE LT c MIERLPREL > BR A (LRERT
B8] %5 ) REMARRL A REE > KT ARRAEEGRET o

>>> ratio = signal_power / noise_power
>>> decibels = * math.logl0(ratio)
>>> radians =

>>> height = math.sin(radians)

F—ABIT R T R F 109108 H% > R EERLG ) N (BRETBEFARTREALT
Fo7) o FFARF LI Tlog > A B Kk FeRxt Fag &k o

Ho A FRAAINEMATTAEEZE o AT EL R ZAEER R B2 R LM = A R 5
(Redofiz ~ B 5) AERINEAEEA S o Pl A GBINE SR BINE » ik
LR IA180 K6 B R AR B &7

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

math.piiX A& ik R 2 2 AL B P 43 B 1769 — A KA 54 2] 1545 69 L 0AE > B m— AT B gk o



TRTZARKZE » RTUARNREL2 FZREA=» REL—TRENERP E—-A4
o

>>> math.sqrt(2) /

FHE D F— /\iﬁlﬁ/fﬁ}ﬂlﬁf ASFE A B A A FAL] o FALRR29FFRT »
%t 8 3R R A ZAMET o KRR %A ARE ?

3.3 845

AArak > RMNCARRT —ABEHEELORFSAET : T~ RAKX 54 - 7 d9h
AR —AIAN B AR TERARECNESRFKR -

— IR ALE S R R S AL S TR — A A A S R AR A o 4l 380 A BT R
AT — R X 0 SR REEBEI

X = math.sin(degrees / * * math.pi) B

PR A BT AR AT AR A4

x = math.exp(math.log(x+1))

AR T ALARAT I T 3 — A » AT —ARIE X 2 RF =B 1 —AF AE G 8 LR L R
R FYL o FTEMEXRXINF T EADMESIHEERIZE (SARLADI » FLRBHN
2B) o

>>> minutes = hours * 60 # right
>>> hours * 60 = minutes # wrong!
SyntaxError: can't assign to operator

ﬁ%&:jmm%ﬁﬁﬁi*ﬂgﬂﬁQE%Xﬁ%’ﬁﬁ%M%%ﬁ%ﬁthk%ﬁ
Lk IANEEA BB o

3.4 8 T &K

B AT &A1 2] T —&Python 8 & &) R4k » B T U# 69 REAL R T A8 o RET L F48 TR
MR LT > TFE—RINEGHEZANRE L@ > SR LB IR > FHREL
B&iEa T o



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

X Ehydefth L — AN X421 0 BEAX AL E L — MR o KL F 3 A print_lyrics » K
B e AN T EFLAMNARERS » BEFRRTRA TRIE  ALERGRA I FAT % -
FIPUTRE KA MR L » TR EBREZBERAPL P T ELRALETR -

=

RRLEBNIETAEN > TEXZINRERFESLL -

3 S — AT B 0 AT R MRS o BECKR B REL A —A T 5 > B
o AARI RBCR IR G > FERT AN T IR L EAONERYIESR o REIRT LR
15K FEIES o

(FHE %3 ZPythonk 3B ] 89 & K » K4 69801% 7 9 MarkDown iz 2 5% 69 B 4% 7T #& R sk A
BREGHE  TARRSEE—THCTHESL  AIMNERFTE )

FATHEEF » RITHFOFTIHEFRARG] 5HEE - £5] 53] FHR—H » BIFELFH
P CEEATEIN T RE—MAZRA LI 58 o

PR 69 5] 5 AR LM A48 L BRG] 5 AN » B TEF] T LA T o AR E4E L
GARAS o “Curly quotes” X #F 5] 5 » f£ Python E o & 3F 589 o

WwRBAEXEEATEOLL R BBEELALI TP ERRENRTLLER TR -

o

>>> def print_lyrics

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

HEREE LR EOER » eRMA—ITEOT c TL RN E—ANRELY L > Atyped

>>> print(print_lyrics)

<function print_lyrics at Oxb7e99e9c>
>>> type(print_lyrics)

<class 'function'>

PR 7 40 A AR A R — A

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



—BREXLT AR R TRELCRKE DR AR IS KL - thdeeA 1T E — T RIR
wy 05—l Trepeat_lyricsty KK o

def repeat_lyrics
print_lyrics()

ARERR—TREANRH%

>>> 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.

BART 0 FEREE KT R o

T SLFE
AT @i N R R R EAS—T » IR ERFAEAE KRBT XA @

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()
repeat_lyrics()

BAALF 6,4 A A H 46 € SL ¢ print_lyrics A Zrepeat_lyrics @ & 3T S M ATRE A o AbE 6
—H# o 2R R ERFOT R o KPP 695 o) BB HFHR A 69 BEAR A 23T 0 R
B8 SURT R H A THE -

T RT AR TRELZ MR REEBIT—TRRT o BAbtEh AL » AR AT—
F S de R HOE SUIF o

EA %3] > RRZAF 0 G — AT AR » M RFORARRAJRREXLZAT o BT
FABEGEERMAA -

ﬁiﬂﬁa%}‘(iﬁl)ﬂﬁiéd J&EFR » feprint_lyrics i A~ & 89 & LA B repeat_lyrics X AN R $ ) B
@ e BAEARXRETEEAMTZIHET?

AT R —A R B BRI Z BT LR T L 0 ARSI EE G BAT R )T o AL A& AT IR
rafrindey -



— NPythonfe 54 R M — NG 4 FF M EATH) « NBEER » BREIT—ANEE o

M T I T AR R K EITARAL > 2B KRR A 095 4 R A &SR 8
BHE A 43847 o

AR AR R BT RARA TREMITA o« BABEXHAITT B4 » BTAAI] ZEK
R s BITE@MAIE G » REFRERINF T 97 HLEEWAT

xZ%ﬁ&ﬁ%%é?’R%%ﬁﬁ~|aﬁqumm%~A%ﬁoﬁ~]mﬁ%#@’ﬁ
B A T 8 b SR AT — T R AR 3P 8998 & o PIIAIEATHT 80 A AR » 425 T AEAL b i2
EVNCEE 3

(iFHE: BERESE s AL THE shAERAZHAARD )

FIZEAZ > PythonfR& TR IR GHATMLE » IABR—DMRBEPATZET » BrécE
Bl LA BR B9 L E » RBGREEIT o FHATR TRFORE » shELLET o

BRI R — MR R — R SR B KB BRI o A MR R BB
RAL RS L FAFIERR o

3.7 ALK TR AK

(B RERIOHAFEA LR EZEE TG RF] 0 BAERERGRENTTRE
B 0T LR AR LA 3R R 69 o S IR A sk AR R R B AHEAE AR 0 AR AN A B s Y R AT L
TRARBANBT LG5 o BB EHLRS - REXRERILKS » MiEER
Ko RETUAXRMESH L —T » o st StackOverflow#=MSDN )

EMNLEER T —RRET > AT E ZZIEAL o e B AR 7 69 18 52 & F089 iR AR
HEREC—NBEEA ETHE o FHRREFZ—AALGETHE - e FREIRT
ZARA o —ARRE G —AEFR

R E@ > EIRSRRWRMELY XS5 8 o TohA—AMER F A5 R4 R 25009 2
S

def print_twice
print(bruce)
print(bruce)

RIA R AeAE R0 LR AR IERE T — /4% F ™ burce® H X454 - % u%izﬁiiﬁ)ﬂ 6’7 B
1 s ShAATH B R AFMMERR (RBZITLAASE) o AEMTRATHOMERER TR


http://stackoverflow.com/questions/1788923/parameter-vs-argument
https://msdn.microsoft.com/en-us/library/9kewt1b3.aspx

>>> print_twice( 'Spam')
Spam

Spam

>>> print_twice(42)

>>> print_twice(math.pi)

i | FPython A & & 6 21430 = &) % S8 S Bt 38 A 89 » PR A T vde R ik XAk A
5 Fr A 2 -

>>> print_twice('Spam '*4)

Spam Spam Spam Spam

Spam Spam Spam Spam

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

F IR 5 F A R BRI Z A RSB —TF o Bk L a7 AR 4 52 15 A ki @ A R ik K AR
A& L2 print_twice & FE A AR T —K o

SRT > LTARREMERALT ¢

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

Eric, the half a bee.

Eric, the half a bee.

"Af4E A R IANEIRA KL AT E 0 IANT L michaeld» HEA 69T X A%
bruce ZAET R & o ARFEIRAFAEMEITERTT » 2B L FFTREARZAHAER
oo 2 3% Aprint_twice R4 Z @ o AEFT4E k6948 > /£ X Aprint_twice HEAR A o AR K
bruce °

(B2 REERRKZTME—T » 255 A ZR4AH > BRI EFRAHLH
AR RE s [IBEARBEREANEL > TUGF L REZELMLFOH 54 2153
JE/A/\E?;\,T )

B AR E A AR R 8

ERFAFEL—ATE > BN EARAERFARART &  Fldo



def cat_twice
cat = partl + part2
print_twice(cat)

BASHEAFEIARADE 45 eeflEdtek » K5 W MAprint_twice B F ki R AR o

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

Hcat_twice BT AT » BAMNLF M McattI TERHET c AN B ZRAITHE—T » e
REFF

>>> print(cat)
NameError: name 'cat' is not defined
% R A AL L5 3R eV A 69 o 5] 4w fE print_twice X N H K Z 9h » £ R4 Ebruce X A E E 49 o

(FHE BARTALZFPE L —ARE T E ™ Mbruce » BRZXANEA XA > KET A
FHF 8 R o AR PTG — AR R B )

3.9 & H

LR ATRRATEE ERA > ANRTASABAREA > EABAEHE - KB
Ao B AL ATREN RS BA AL > b FAERA T 940 TR 9 RBEA T 2R b4
e3 ) SEE S

A RPAN —MER R AT c ERM QL ERFA RN L T - EAR S REA G Lo
RTE - EXTHHIRBGERE L THEIANT

linel —= "Bing tiddle *
line2 —= tiddle bang.'

Main

part1 —= 'Bing tiddle
cal twice | part2 —= tiddle bang.’
cat —s= 'Bing tiddle fidde bang.'

prinl_lwice | bruge —= "Bing tiddle tidde bang.’ A3.1 A H




—AERFHZBELERTT JFARNGX R FF o £ LBZXANBTF o printtwicetk cattwice
AT MR dcattwice_maini& AN & FRA o mainiX m%ﬂf’cﬁ%?ﬁk BT RINERER
WK E R o BIRAETA JIBZIIET—ANTENE > IANTERBETEIRTA

A RS RARE T P72 09 F IR A 20944 - A sbpart1 89 Fnline1— 4 » part289 st 4=
line2—# » F 329 fmbruce ® i sh frcat—4% 7 o

Yo R HEE R 6 BTR B4 T 0 Python & dT FP AN 48 R 409 2 5 - AR A 48 [ 4089 &
B AEIRRZARR T h48 Ry R KRG 0 —EBHE LR o (FHE TR
Doh o o o RRALMIRE K o)

Bl4e > 4o AR A print_twice X N F# P 3 Reatty1h » LT R — AN T E L 4%

Traceback (innermost last):
File "test.py", line , 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
print(cat)

NameError: name 'cat' is not defined

BA—ZP G REIN R > hA—NBAT o LEEFRPMNEF I E TR B—THT
5% 0 VAR B PR R B AT o B AERIRG|I ARG RGREITAEITS o (FHE 35/\15]
BABT » RE—FZGUEANH AR EHERT » UG EA kMR SbugR © )

o\

B P At BT 8 R D) L R A R 8 7 AR — AR 8 o B AT AT 09 R A2 AU R

3.10 A R = A6 R IL A0 TR EAE) B

PAAT R 8 — R e R R R MR EEMHER  LRH T LT el A
REME R R o HAMEG KK 0 Hdeprint_twice » AR A #AT—LIRAE 0 2 RBEE o AR LR
B AR AT T o

LARAR — A BN R R R > — R ERRFA —TLERE : Wb RTRERILE
RMBLRANTE > R RE XL @RERN—T :

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

%1k 4 % EAE XA — /A AZ 0 Python& 74 R



>>> math.sqrt(5)

>>> math.sqrt(5)

do R EBPARERN » REBIT— A BREEE HEL o 12X A H) XN REE > X AR EE RS K
ZERT ! (FFE: REAREOER—TEHA )

math.sqrt(5)

BABARTETESNTF AR 2R GH TR WEAAILTHEER  FIARBAZAT o
FREE) BB E AR FR LI THE AR » A L5 - 23 2R ARE
fh o b R I XA HIERBERNL AT F > SRR 4k & o

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

>>> print(result)

None

ZAFNone L ZME &S » o T $'None' T R —H ) o £—F4Fzre9ii > FEAFATH X
Ao (FFEAAEFnulT o)

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

HAVBATA IS 6 KB EAALREENY o HTROFOET L@ ANIRBALE -8
REMB ) HET o

3.1 o5 R

AN 22 HZ LS ARERTFR T R— NN BER? X ZAMBAEFA? REALT

o WE—NH K > T RIe—REGHA—ANLFRGL » BEROERFIEARRIRF
W% T o Je BB RAL AR o

o RFEMHIAEBHLRD TR BFAN—LTEHAZTKLFLT » THENIT @
B A B INBAATIS By 0% » IR R BRI PO — LT HTAT » RFAZ o
o KR FIIHBR—NNRE o RETA—F F kdebugB ik > R R 2 — 25T

A RGN AEARRTART



o Frtmik Tt R AR LA FHRARNL — LR BEHT H AR X AP HAXAD T VA
AAA o

3.12 17X

AR ARG S RO R EEERZI—T c REFRGEIRZSA KR » WIRAZLRZH
RET » BHPEMN > LERELRFRAEHLG—ARAT o

EAAE L WRGABELIE—H o RO ERS EE - LA H SRS TR EAN
A g Bt o

BT BT R B o — DA T — % TFA RIS BIRORE - Rk — TS
ARRA o 40 RARMBIEEAD » s %ﬁﬂﬁ%&%ﬁ%%%’ﬁﬁﬁ%ﬁ%*¥
Lo R ET—EERT s RS IR LES

RARGHe PR IZ > RGBT R o SR TS AR REM A A > T HRBIR
T%ﬁ%%TT%’MT%ﬁké R AL ARAA e g (5l A RERS DR (R

st F AR R ERXT—EF o LR LR RERES AR FEHRITHER > —
ARG RBRAT/EN I o I EEEREREBN—BRBEIIEGRES ALY » — & 240
15 Ao K, o

Bld= o LinuxA&—ANA L& 747 R 69 384 2 4 0 12 -F €A R T Linus Torvalsd#9 — £ X
By o AN TR A R AR R Intel£980386:% K 89 o ARIELarry Greenfield® 1z > Linus¥

Fe R B SRR — AT 0 XA T RE9S L 5 HAAAAFBBBB X ] #4744k o X5 Rt
LM TLinuxT g (31 R ALinux/A 7 %% F#tbeta1/r )

3.13 Glossary K& 7| &

function: A named sequence of statements that performs some useful operation. Functions
may or may not take arguments and may or may not produce a result.

R — AR A FEGNAE s AACHLT s FFERELXRHET o T AR RITA
SR W AR AL TR EE » TR REE o

function definition: A statement that creates a new function, specifying its name, parameters,
and the statements it contains.

AT L QAT RGBS AT R L T XS AR R FAEE ) o

function object: A value created by a function definition. The name of the function is a
variable that refers to a function object.



HEE R LTRNENE > JIPLFRERT X —R % -
header: The first line of a function definition.

5 455

>\~
B

4 B S HY e —

B

body: The sequence of statements inside a function definition.
BFR ¢ BB LA — R IR PiE 4] o

parameter: A name used inside a function to refer to the value passed as an argument.
RS E 0 R R RBA BRI E RS RAE RO R RBE RBASRAEA o

function call: A statement that runs a function. It consists of the function name followed by an
argument list in parentheses.

BERR BT RN R E ] o BAET AWML FUARIET » 5 AHEKE £ %

argument: A value provided to a function when the function is called. This value is assigned
to the corresponding parameter in the function.

SRR AR 0 B R ECHIA A A BHE > BRAEA RO o EAMAE LM BB > KD B EA
S X4 e

local variable: A variable defined inside a function. A local variable can only be used inside
its function.

FHEE  AEARAELNETE - BT ERAERJFARAL

return value: The result of a function. If a function call is used as an expression, the return
value is the value of the expression.

BEME BB ER o o R—DRFOARMBAET REX > IMBREEREZ K
x XATRAA L -

fruitful function: A function that returns a value.
AR E AR F 0 BB — ANMEAE Ky R B E A R o
void function: A function that always returns None.
TR EME K E : RREME > AR E—AENonehy &3 o
None: A special value returned by void functions.
FAL R RE A R BT R ] B — AR IR A9 4R o

module: A file that contains a collection of related functions and other definitions.



B — A 7|48 & RFOA R F A — 2 T LR A o
import statement: A statement that reads a module file and creates a module object.
FAIE 6] LRI B A — MR R R 89E ) o

module object: A value created by an import statement that provides access to the values
defined in a module.

Bkt F 0 FAE QIR —AMME 0 AT FIARIR BT LAY A o

dot notation: The syntax for calling a function in another module by specifying the module
name followed by a dot (period) and the function name.

B LR L MR — BB R R 0 RIS B — A A 0 R
B &5 > ARG o

composition: Using an expression as part of a larger expression, or a statement as part of a
larger statement.

A R KRR RGREKNG 3y > A F B gEA EREGHG—I 5 o
flow of execution: The order statements run in.
%Aj’m fi . ‘lﬁ“'—/ﬂ /fTU/J;}[‘}\:I /)\ o

stack diagram: A graphical representation of a stack of functions, their variables, and the
values they refer to.

BRE D HRBXA S R ERNEREMGABILEF -

frame: A box in a stack diagram that represents a function call. It contains the local variables
and parameters of the function.

ER:BRBEFOHIE > AR T —RIFZLAR o O RGBHFR T X5 -
traceback: A list of the functions that are executing, printed when an exception occurs.

Bz MEBETPRENT A SAHFTORIER S o

3.14 4. 7]

%41

5 — A% right_justify®) &3k » H RAKAL A FH S » B FH BT > AT@AH LS
ER o ALFHERE —AFRERTOINEF ©



>>> right_justify('monty")
monty

RTF A FRBERERE XTI o 5 IPythonZ 4T R B 692 F 1 lenty K2k » 7T A&
W—ANFH B KA 0 thdelen('monty') AR A5 T o

% 7] 2

0 5T e — A S 3t R — AR — T B A — 5 IR SR 2 A -
tte > do_twicewt 2 —Mle Lt H gt £ B MA K R > CODRLAA S E RELR K

def
()
()

T @& B —AMF o X EA Tdo_twice k1AM — A% »print_spam#9 & Z A X o

def
print('spam')
do_twice(print_spam)

2.5 —TFdo_twice X ™%k » Ik EHKANETLL » —PMRJHFZ > —ARME S AR
F BB AR > ERIZAMELL 2 R RBAEA EIR5 S o

3.4eprint_twice X N & $ 89 LB H BRI AL E » EARAFF LK —TEAHF4 -

4. 57t 693X A do_twice k18 M print_twice X » A F /4 % TspamJ i X144 £ 4

5. L —/#8&%k > & Fdo four s & — K %’iiﬂ‘%ﬁﬂ*‘/\ﬂ'ﬂ’?iﬁ ERRAH s MAR
At FHF R s AFBXIAEE L E AT F R AT RN o IAAJBIRAARER B
BT o mMAZLT@A o

P KA

EE L BAGI R A RGN B AT ] 2695 e L stk £ o


http://thinkpython2.com/code/do_four.py

N M R N~ S
(]
1
1
(]
e e T
1
1
]
(]
R S i AL R Ry

e

BT 22—ty BL—4fF TRAAEST ;B —TRERTT

print('+', '-')
BAEILT o print 2479 8 T —47 » RTAF 5 B 24 LA
AT -

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

@iy g m B g REAE + o
A A AprintiE g Sle S ATe T A R 0 X T —4T -
2.8 — /w47 um F| 8 ) A5 10 | 6 A2 5 o

HE15]

o du THT R

A 0 KR — A E AT

St 3] & FOualline#) # (53K CiE 5 %42) % =4 » O'Reilly #i ALt » 199741


http://thinkpython2.com/code/grid.py

B E KA %3] 0 ZA% T

AE LR —ARH] > AT R T I 3% 7 — 2 B TAE 6 23 -

AENBT DB LIRS > ZAFRMA D EYAR *%ﬁ“%EBOQQﬁ%Ekﬂ
2-89Python P AR A & % » i 4 AR 42 B4k I PythnAnywhere » R 35 & ik 2 4738 26 B &, 4% 451
T (EYRBERHMGHEETAT) o

(F#E: HEHNFOET » RERAREEANMPythont KL AL X T2 )

R L LR E T PythonE R wAE b » RELAEBTR AT T o BRENER » AR ER
EOIFEAT N c RELZIeAMENBHEIMALEDT » 251509 o

RNERAAF TIA B HILAEERTRT ©

4.1 5 @123k

ERENRAFRCEZET EANG @183k > REATAPythoniERZ R AT AR :

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

EAT ) Fe R s R BRI E—NIE O BANDPE KR NE @ o WwRA W ERL
T o feE v KILERE o

# 5 — /" mypolygon.py#) T # > £ Z @i Ade T AR :

import turtle

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

3

BTADNE @R (2L BMHt) BET A KTurtle (2EXEZRXKREH » K B5E £
a1 ) BRE o IANAZELNE —MTurtlext £ » &A1 € KA LbobX AT & ° 4T — T bob
KT TAR

<turtle.Turtle object at Oxb7bfbf4c>

XL E R Abob 245w T kturtle ¥ AT L Turtle R 89— A3t % -


http://tinyurl.com/thinkpython2e
http://thinkpython2.com/code/polygon.py

mainloopE MK AEFEF O F AP RBEEF » SARRZRKOFEATAP LA XA T
ORET

— B0l T — ANTrutle » #R3kTT PA — 7 kR 0 P A o 7 IR SR A AL
{238 A 8 R A BT K —H o Bl IR T AL 5 QA AT -

bob. fd( )

fdZX A7 % » Zturtle R3X A~ fkbob ) 3t £ AT 61489 o B XA 7 iRk AR 2Ol —AMFR—
# AR Atbob W ATAS Fh o AR AN FEM AR ER EZRIESR > FIAZIRG K DMRBTIRILI T E
BFLT o

Turtlext £ P A — 3 L b7 ik > thdobk 2GR » K& A% » 2 &5 o Wt A imit A A
¥ o

7Ok BATurtlefdn 5 TH &L > TAFETRAHA  WwREETT > Turtleds 20 69 i X3k
LG TIHAET - BEXREN 7 X% 5 EELpufpd °

B—EA o R TEHRIEE W ESF L (5 ARE LG — /1 bobiH A X ATEST
mainloop )

bob. fd( )
bob.1t(90)
bob. fd( )

BAFRANEG Rk A Elbob @ A RiEk  EEHE T TARIAAELHERKT o

REGHR—TRE » B —AEFH « AMEFEFTHOERTERES BHYFTF |

2 MY ER

RETEE R THAS

bob. fd( )
bob.1t(90)
bob. fd( )
bob.1t(90)
bob. fd( )
bob.1t(90)
bob . fd( )

E@EANSKBEMT > cAATT AR —AMorig o) kb XA LA E HiE o 2T @ 69 KA ke B
mypolygon.py ¥ A Jg E4T—TF :



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

R¥ A B XM 4

Hello!
Hello!
Hello!
Hello!

Bk AforiE 9 R A LN —F B WERNEAILS o Fid 37T ﬁi%i%%%ﬁ
W—TROEFHEBRAT o FHAHF BN FEKLAA% » —KEBE BRI
BITE @S NE -

A — A Mforid 6 & 8 E 57 838 4)
for i in range(4):

bob . fd( )
bob.1t(90)

forig 6] 8945 IR [ FE LA BAAIL o A — Ak > KIHLEREMNE T » RBEEH — %
BIPEIRR o PAIMRT LA @& 5 6915 4] o

2&4“:

fori& &) LLAL AR » A A BT AR S E R IATHEINME - EARTFT O TF > EFRIT T

/)\0

BROGEFHLFNRB LG LRI ALRT > BALEBZT RE—AMEE 57—
RELwey o 5B ROZXIR G F MBI ] > 2R AL T TREMRAMEIFZAT R B 09 1342 o
ARG RAG AL — AN R k) B awBde s » AL Wi o

A

4.3 % 7]
T@A— 474 A TurtleWorld#9 % 5] - 2 2R 2 A & & » FE A —LIAGER - R
MO A S] B BTAR > —F R E A R X LD AR -

U)o A — A Rk R BB T ARG A 0 E S IRIFRA S R AT
RS RIS -

B 3

1.5 — M X Msquare (FHE  MEEFTHOZR) » ALt 5F - IME—D
turtle o 1 X Murtlesk & —MEFH o B—NRERAA 0 Jeboblk 4 5 #k 4% % hsquare » KRB
BEITEIANRT o



2.4 X square R A hw— N5 %k 0 M length (FHE: kE) o R EARGFH—T » ik k
F’“Iengthi’ﬁwﬁﬂ‘x/l\lié’lk}? v RS — TR XGRS » BRI —ANRZA N K E 65
Ko BREAT—T » M— AP FR S KEERMNX—TROGES -

3.8 #— TsquareX ™Kk » &4 F i Rpolygon (FHE : EEHSAM) o HShiRm—A
SR N s REERRER > LR FEIN S — AN EnL ) S o in’l‘ En% G EGINA A
360/nJA °

4.5 —ANcircle (FHE : |) 8R4 WA —Aturtle R 693t it > AA—NF42r0
AHE o B— AU R o 383 R polygon kR A E I, » A& Sy ke dk o AR F
8 F A2 AE R MR — T AR R4 o

Ror AEEGR K ARG K RALENE (ER) FTHRRAK -

5ECirde}UﬁJ’Jﬁr‘/\”l#)’(arcéé &4 fecircle#y Aah Eifm—Aangle (FHE: AK) &
s A A B R T & S KOG— NI o FEMEAL » Hangles T360/F 6951% » arcik
?!fi:‘?}l:ﬂ B U%!"/]\%éf. T °

4.4 4%

H— AR B F AR R T LB — AR IR REEAZIANRE  EA—A
turtlext 4E 4 54 o TERHKANTFT :

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

FERAGE G Dd o fdfelts 3 T MR s A E G Zforld IR 69 8 R 3R A B > for
PEIRARF it T —K » HLoAforid 74K L4 2 R & L Y F o T k89 47square(bob) » %
FAEM » BA G XRLAfrBIRF KT UMERT -

T BFARR I 0 AT ISR a3 1B &bob » Bbiktk A It B AR T A% F Tikbobk £
BAUTE - AP EA W XA %098 F1% 8 mbob » ZZA4%R ? 2R A AT AERLEE
— DB RRALADOD » AT ARLRE ARG B — A B &, e g4t i hsquare X AN & B AE
A FEIRAE

alice = Turtle()
square(alice)



R R Xde — B ARG LAk » MBET K o A —MFL > AL RBART NEF
HEMIAE LAY > BIFEBT o FIb—MFRAET RERALHZBARS 6 EAE > B R
PR R TAT » ZEHFEW REARTHEES T o

4.5 'zt

T—¥ kL %square Z il —ANKEAKT - Ta@LHH :

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

Y X BRI AR ML s RAZTVE R AR E T 2 1 £ ATHRA T » square

BAZESHERGESFTH EA-DPRTE  AZXNHMALZE > TUALLAKT o
T—FHEEZN c BREEAFARBEFTHT » E—ANSUH > TUBRE LKL - ThE
P
def
angle = / n

for i in range(n):
t.fd(length)
t.1lt(angle)
polygon(bob, 7, )

BB FET —ANFENLRERATORE G LR o

o AR A Python2#9 3% » B TH R A K d S5 6010 £ o 38 6 4 & 7 30 1 360.0 % Ik
PAnd TR 360 @ Kb E Mg A RERTRRGEN » BRRE—IELKT o

G — MR AR NS KGR RE G SRR ELLA A X 0 S 4 5REITR
o AT BPEANFR  TARY ALK LT LSE—NFETRREF AT

polygon(bob, n=7, length=70)

XTI EEERT A AANNEN X ARG LFEA XS TH R (EER
F13X 289 X421 7T 1 ZPythonid 3 49 X429%5 | RERAF@EED » RE4EEG o )

R B LG IR ER HMATENE o WARRE LIFAK T X 4L AZTE B4

R EHE » le ERR AR ERS TH XN 45% o



4.6 47Xt

T—F 32 BcirclelZMNHET » FEFAEA NS TEA—ELGHEH] > 2 H
polygon & % k & —/N5034 7 » kL —AE :

import math

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

FH—ATHETRYBA K 2R AR BARFRfAFZro IANATERBTRHEAR » IAEZSE AN
mathig 3k o il F 4 -Fde 5 A5 & B R R 8k o

nEKAA k&L —A B AT 8 KA EF » A llength#h 2 H— M EBEGKE T ° polygon & —
NB50iL 89 % AT o kT — DN FZ AR -

B ROG—ANRRERENET R RERES T —RRRTHE > ZEAKARKKET > @
NG E o SRR TR S NERBE o R ERAR T RREK o ERFdenlE A — 5
# o XTI P (AMcircle R & EMA) B LS RTA > TAIER A AGEEELE » &
RO BORFRAMET

R O X T Chea T TR — MRk A 2K ? IRF A AH R UARE
A2 2 AR E M AR R AT — 2 B % B m o A KR O S
8 o

ERFHBEFE 08 THOR > AAZNETRAZABMEG KD o nkAALLET » BA
B R 4 T e T B AR SR — A 8

HRIEHOEETR  LHHBELIENRBER KR AEL —NEEGME

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

REBRBABRRAER KRG =52 —T » AEREZBEGKELMAZ  IARDTAERE A
T4 EZRDGEAARERT o

4.7 T4



% .5 circle i /% 2k #) ﬂw@ C RALAI R B Y S dpolygon & 4 — 1 .45 Sty % WA
RAR - 2T IR RELEABHET ¢ ROVFAN 5 0HAHF MRS — MR -

— R 77 kst A depolygonts B — T 0 s AR o 2R KA T AT+ ¢

def
arc_length = * math.pi * r * angle /
n = int(arc_length / 3) +
step_length = arc_length / n
step_angle = angle / n
for i in range(n):
t.fd(step_length)
t.1lt(step_angle)

BRI G B A EF S QAN TR s (2L R R —TH#He A R EAA S LR 9K
Ao ZAVE S Rk E¥doangle (AE) BAZ=Z 5% 248 S PHWH T RKEE
T BATREAAST | BT ™ e % B Spolyline :

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

AT U % B Spolylinek £5 % 4% polygon#e [f karc :

def
angle = /n
polyline(t, n, length, angle)
def :
arc_length = * math.pi * r * angle /

n = int(arc_length / 3) +

step_length = arc_length / n

step_angle = float(angle) / n
polyline(t, n, step_length, step_angle)

& 0 AL T LA B Jharck £ Bcircle® £ AT -

def
arc(t, r, )

IALREF » At THEIRTT > R TREFFR > IR ES o AT OQEXANE]TF o
KA &AL EF B W ikarch % 47 polygon A A8 L Eg K aG » BT A KA1 e i1 AR A % B Zpolyline
REI o



Yo REMNF AT TR RS LT E B L& J&polyline » KB FAAETHT » 2K R
BT —NREIAEAER—ETBORLAFE c —BFBRAT > R3LZH T ML 6y
AT o AR EMAZTAERTEZANTHOARZT o

4.8 7+ &7+ R

FEFRNZERFYG— AT T2 o RNARZHT AL T3E- 3] X - I—FRYGF
Bde T

1. A5 —ANER GRS > BA RFE L o

2. —EAGRUBFERAT  HE—TSAARGXEY) A LD 0G5S > HERRK 44
%—TF o

3. B EY LRI RECE w58 7 Xk iz

4, TE1-3FH > —ARBRAT —APRIENZIFLA L e RB BN E R B L EE
WMANREIEERT o

5. AAARAER BT T RAARI TR o todo > BARMRAE -SRI F R T ALK
s 35T vAde 3 3R o RA R — AN Rk o

BABXA — sk & - K118 ?ﬁi’/x\ﬁ] ARG 7 N o (B XAAEXARA R > Lt wt
WERTEIFEAEZTRBF SRS NSRS HE T o

4.9 A F 4T &

I FHBAL BRI KL BB T EHE DTS > doct LA
documentation® % 5 o T @& — 4] F :

def polyline

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.1lt(angle)

—RERAT > PAIBFHEMEZEFNAFHE » LEABSATFHE > BAZE09 L5
TRTAFEANFTHEESATH -



LFRME 2R EST X h  IXFENTRHEEHERHLELTE X
= ueﬂ%ﬁ%%? HERE (AL » RSl TEI) o IEBEHET HENHRET
HATH ok > AR B AMER (—RERZE®H NOFELTHRLHET) o

B\‘F'v&\
;m

BRALA > X EH IR R REX TR c RUTRFHRX L0 mRE 5 g
PG 5 o RARG R — NI T RET » RN JRG XL RTTES A F RSB
ﬁ o

4.10 77X

— AR BT > SRGERJ AR E G AT RA - BRE RS BB
BIE% o

Bl 4w ponIine” MNEEBEARRI D FEOANAERAL LA A —ATurtle & & s n (L) &

MAE—NER slength (¥E) REA—NEH sangle (AE) eRAZ—MAEA #4569 A
JEAE o

R TATE KA > BARE BB BT R FIAAT o 485 89 2 HF kg 45
RAREE bl TEE&MHD - BEFHESRFNTANER (BEE) PEOER (o
iR Xt R k) o

A& Xﬁi&% SRFEAREE o RARNFRHFT (XSBFEN) MEEMH  ABERET
W IAE 0 BAbugh e R E SRR AL AR ERERY o

Lo RATEXMHAFE T H L > mB B FERAEHL » XA bugh AR T o T RIREG TG
%;%fﬂl'—%ﬁ%r;‘%ﬂ%ﬁ ’ Xﬂ‘iﬁ]ﬁ&ﬁ*ﬁ‘ﬂﬁ °

4.11 Glossary K& 7] &

method: A function that is associated with an object and called using dot notation.
ik RANARF AR EAF R F R EERFITREM o

loop: A part of a program that can run repeatedly.
PEIR AP ER BT —I S o

encapsulation: The process of transforming a sequence of statements into a function
definition.

HE Jo— RPN RGIEGEIE T LR — R TAE o

generalization: The process of replacing something unnecessarily specific (like a number)
with something appropriately general (like a variable or parameter).



Al de— TR AR B RN E RS RN R e de— AR R
AT AT RS

keyword argument: An argument that includes the name of the parameter as a “keyword”.
KAV —HHROEEHE > W XARN L FEAXEAESER -

interface: A description of how to use a function, including the name and descriptions of the
arguments and return value.

REHD @ A ofTie Al — AR R 045 T RIS » AR I $o 38 =0 4849 F%
it o

refactoring: The process of modifying a working program to improve function interfaces and
other qualities of the code.

Ty AR TR RATIS A P R B R AR RS S @R 8
iz -

development plan: A process for writing programs.
AR BRFGIA -

docstring: A string that appears at the top of a function definition to document the function’s
interface.

IHEFHE  —ANMERBELTRRGFHSE > ARG ELHED -

precondition: A requirement that should be satisfied by the caller before a function starts.

o

?]’—J‘Eif\ﬁ” i‘)—‘f"ﬁZZH'J Mﬂfﬂ%‘}’ i’!/rfﬁ/%ﬁ Q-/T\
postcondition: A requirement that should be satisfied by the function before it ends.

BB A RHERZARGHRG—LER o

4.12 % 7]

%41
BT @A T AR o

1. B—MRBE » R E4T & $circle(bob,radius) i #2569 & o« (RTAFH—T » S H e
oy hag &) B R AL E o


http://thinkpython2.com/code/polygon.py

2. 47T FHAAMAGarcHEIF R RKAFH 0 AANH#ATEMERLE 2B L EEHI o
BRIEADGQEREREALERBE —LEE - KOEBLET "ﬁ'l"%&z\ﬂ’m;ﬁ 12
A7k o MR —T R » ARAETRIZA o RS —NEAF » LA G KRG E
EALATAENT o

Figure 4.1: Turtle flowers.

% 7] 2

— RIS RFAE > BEE4ATOILAR o

%443

B—ARNEEH[EAE > B EL2H B K -

FEAP] VLB bk 3 A

Figure 4.2: Turtle pies.

A1)

%74

FHEAIFTHFEHRTUN —ZREORARAALEZEIME » e B EREKFOEE AR~
BWHE o X —MEARIBREORAARAALZEERGFELR  REEMNRE KRB FEHEE K -

R % AR —NFEE =K 4 Fihbdedraw_a,draw bF ¥ » ARG ef 69 R34 F] —4
" ¥letters.py 89 XA F o ART VUK AL T HR—DNE €47 FACKR B RGN —T R o


http://thinkpython2.com/code/flower.py
http://thinkpython2.com/code/polygon.py
http://thinkpython2.com/code/pie.py
http://thinkpython2.com/code/typewriter.py

PRI VAS X B A7) B B i o ik ik o

.75

FWikia A —TE AWM EAZREEN R RETEAREGE (HAPH—F) o 4F
15


http://thinkpython2.com/code/letters.py
http://thinkpython2.com/code/polygon.py
http://en.wikipedia.org/wiki/Spiral
http://thinkpython2.com/code/spiral.py

% BF FAREIR

RFG TRAELIAE G » SRASHEFIB » &3t 560 R R A RIAT B 89 KAD - 128 kK E
B AFPHT Y E R - floor (MARIR% » £ F 1 #4%) Femodulus (KL » BLA$K)

}l -a

5.1 WA 4 Fe AR

Mm%%’?iﬁ~ﬁﬁﬁ%%ﬁ%%’&$%’xﬁ%%7’ﬁﬁﬁ%@4tﬁﬁ:ﬁu%
G RIERE » HlRIh Aol e A AR s F » RO o 4o > o A —3 &34 69 B

Bl KB A10504%r o IR TRe B R EH A IR TERLS Kk - LR EZEELT &
BB —ANiE BN

>>> minutes =
>>> minutes /

FE—MANT R B A DAY BT R o MR TR R R E A A A A S 0 A A AU

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

BB B S RFME»OKE > TUARASHEHRFZL 2D s RER T4 EALT ¢
>>> remainder = minutes - hours * >>> remainder
BI—AFERAEARRELFT B2 F%®AT » REBLRZRAH > 2dem i
MR G REREK o

>>> remainder = minutes %
>>> remainder

KA B AE R i Rk de gk o Pade AR T VAR KA R B BT — AN EAE T AR B — AN h—— b
Jox%yte R EFOT o ARh A FokAxAiky R T o



5 SMRAT N — A BB R M 8 — 12 R G A28 F o tode o x% 1038 2 4F thxd & 14 69 %
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4o RAR A Python289 1% » thik A R —A26) o £ AU L ER G 0H1E » FAREZEE Ao
ITHRGE » ARG RBZE—MEFERFSRITEERE o
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ARk R A —FF I 2t Bp4g 69 & ik X,
BlFARR T REFBHS > INEEF4
ZFalse :

o9

%4ﬁ’mm(ﬁ)&%WE(ﬁ)°T@%
HEAEGHEF o AMFERZTrue > A F3k
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>>> =S
True
>>> =S

False

True#eFalse# & 457k 6914 » & Tboolh RER ; €A AETH S .

>>> type(True)
<class 'bool'>
>>> type(False)
<class 'bool'>
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X<10 * 12 B x/EQF] 10 18] B 4% A A4 A
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o

N%2==0 X nN%3==0° RELBA—IPRILHKAEL » KB RLZANTRE2RIEHBHITT o

RBWEANIEEH » A AHREEXE > 3F (x>y) AE > AR LAy AR » FkAx DT
*TFyo

F#%ﬂiwi » BHEFAF G EF A F R AT R EE K 0 REPythonst & K™ # o 447 IF
TEA I AL

>>> and True

True

BAPRERFANAR > FAIAGFEATLEGFIALRE - BWRRETFRIMA > hIFHRR
AT o

4 XHHAT
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if x >

print('x is positive')

if6 @ 60 7 A ik KRB o b RAMA & > MG MIESRIEIT - R EABAE
REST o

ifiE 8] 5 BB L EMAR—H 1 — Ak BERREHFHRIE S o LHNIEHHKE &5
67 o

CBEEGFEGRAGIEGRELTRAG  FEFRE A o AW IE LRI —MESY
WARHEGGHEI » el BB R ARG EAAL o AHFLT » RETAHpassi& 4] » #hT
HAL RS o

if x <
pass
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ifi% e 89 5% — A Xk & FRFPATY » IHHFAT G LR SRE » RIE FHRH BT
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if x % 2 ==

print('x is even')
eliser

print('x is odd")

do RXIR VA28 R E A0 xSk 2 —MBET > ﬁ%%Aa'iiﬁ%ﬂoﬁﬁxﬁX&i’%
#ﬁT%aT%ﬁ o X FAMIEERE 0 RA AN HFELY T Z) » AALE
TARBEFATRRBMS I -

5.6 4k X & H
A RN Z @G TRERRE A > FRES 05 X o ZEARTME R 4 KR EA ¢

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')

elifZ lelseif] 9% 5 c RWLZLZRH A5 L 091E G LWEBIT celifiE R ELRLR
H 8 o do R Felseid ) 1975 » X MelsetE 6] L MR A K49 KR > K itelseiE 5] # &
LAY o

if choice == 'a':
draw_a()

elif choice == 'b':
draw_b()

elif choice == 'c':
draw_c()

F—NEBHRERRBSE R E AN T— Al E R o R AH—A
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if x ==
print('x and y are equal')

else:
if x < vy:
print('x is less than y')
elisekr
print('x is greater than y')
INFEG KAWL ERANY L o F— AP IARA—ANRENGIES c F A2 XE2T H4—

TR IARIREHHIBA RN X - kﬁi/n\’n\i%ﬁ%faﬁﬁéﬁw%@ s o] 69 4L B AL 7T
VAYR 423 & M BTE 67 69 o

B IRIE ) B G R L XA M A A WA AT B 0 B B KRB AR R TR RARK -
BT AR AR o R T VAR 18 > R 8 A8 AR £ 09 Kb BT o

BH A NES LR ELXAHFIBTRA N o bl T o X AARB AL E R E&H LR A

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

r@eghl T RAEAANKHERFHLT A SE/TprintiE & 0 FTARRA BB EEF R EIRH
B 2R BP T

if < x and x <
print('x is a positive single-digit number.')

AP AT > Pythond® 4 T B 178 8 ik 7 %

if < X <

print('x is a positive single-digit number.')

(F& % : Python® X X & F @B T CACH+» BALREAMMEK—EZEN FKRHA
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def
if n <=
print('Blastoff!')
else:
print(n)
countdown(n-1)

WwRnA0RE 4k > F Ll TBlastoff | g o XAFT » BF4EMA A F k&4 LA
GHEFNBREIASK - wRBETOIHEAAXINSNZELELE?

>>> countdown(3)

T iR RS ENAZ > KT0 #rdntg 3 AERAMA Y » An1 L A2 A S HL o o o
BT ROGJFSENEL2 KT0 wdkintg4a2 > A EA A H » An-1LRAEIEA S o o o
BETERZSENET KT0 WlEn®4E1 > REEA AL » An- 13 Z0EH Sk o o o
BB ZRFFHSHENA0> FT0T » ik [Blastoff | ) » KBEE

n=169 & 4% 69 countdown L AT X T » & o

n=29 it 4% 69 countdown L AT X T » & o

n=3#9 i} 1% 89 countdown L AT X T » & W o

(FH7E: BN ZEEZRLMBEFHERDET » BREGE—ANEBERGRHICAR
Hoo REREME AT ZFORARA G IRETREG TR EN  — BT HFEITFET o) HETX
REE 3 T HEmainEZ@mT o FAEHHE S TH =

3
2
1
Blastoff!
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def print_n
if n <=
return
print(s)
print_n(s, n-1)
s="Python is good"
n=
print_n(s, n)

e REn D THETOT » REE SJreturnit & 4L 8547 o BATAR LR DB KRR E »
R B R B AT 69 ARAD AR R A AT o

RBERIEH)GRERE LA print—Ts* REEMAH » An 1SRk 52T » M
AP AT T N-1K 89 7 o BTl 6947821+ (n-1) » k& —EAniTird -

&3 AP R 66 F 0 LI EAforf IR B M o RitE @ KA E 48 B — 2 A fordf IR KA
BT T o REFAAELENEEERE > FIAFEET THEEAFLEY -

5.9 % )2 R A9 AR B
EARABHEZ=ZFFZHT > ?M‘])ﬂ#i@%a’iﬁilﬁ:ﬁiﬁ])ﬂ:‘iﬁ‘?ﬁ?éﬁﬂké o Rl A XA EA -
BHBTAURRETH I RFHETIAR -

FHRA — A [ EABRA 6 BHE > Python#f £ 01 —MER R &4 Z AR FH T EfH X
S o TR PRERE » TRAARTRFLRSERGIER -

B5.1%+ T 7] @A) P coundown % # En=3 8 BT 4% 89 B B o

IMmaEin
cauntdown n—s=3
cauntdown n—s=2
cauntdown n—s=1
cauntdown n—s=0

Figure 5.1: Stack diagram.
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@Acoundownifﬂi‘?ﬁﬁ NEFENGIEAZ R é’J o JE A& B JRER AN=009 BHE 5 AL K4 o
IR RBRAITH AR > WK EAFLIERT o

T@%4 D —T » &—print_nH KA E > iksH F/H % THellod *nH2° REE—MFK
o LFAdo no AR —AMBRES FA—ANRFAEA ET5E s S B —AntEA REZKIAR
A5 o

5.10 & % i )z

R —AF - BRI RLELS R BFETWHAITA KRR » Lk KE R
SHET o B EFTH ) —REBTRNFTEES  TEORAE—ANLT H )2 M £
%] F -

def
recurse()

FERGEOGFRIRBT » £ 5 %2094 )53 F & B 9RZET T, o Pythons £ K EK ik 5] A
Y RREREGRE -/ MEEEE

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

IANBEERMNZ ARG KRS o ZFA4LEHIGEIE » R FAHCTEH10002 % )24E L
T

o RIREINB B R —ANEH RV NRE - FiFieE—ThReG R —TRHRA —MEREL
HRAFIEZ )T EA o W RELETRELME  BE—T T RHRBEIAL

511 42 &

B A Aabra 15 L9427 AR R B LA P i o RERFHERMBAR—LFHGF
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Python## 4t 7 A B 89— A &4k > & ™input > IMZR T ERFE4T » FHAR P kg —&
RN o f P TESCRAEnter® £42 » /530K 53547 » input®Zshie P S 89 R B4E 4
FHBRE o £Python2 @ > R4 6 R4 % F A F » »#raw_input °

>>> text = input()

What are you waiting for?
>>> text

wWhat are you waiting for?



ERPRMARBEZA » ZIFETF—2RT 0 kERA P EZIMAMZAS o inputd ZAESS fe

"TNSR A 5%

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

Arthur, King of the Britons!

>>> name

Arthur, King of the Britons!

RTENERBO\NRTEHE AT » ZA-MFRGTH > ATRAT - BAF T RATTH
AR P ARBE TRAAETEET °

Lo RIRBERAP RFA—NENLE > TARBREOE T FHh5EHR—T ¢

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

What...is the airspeed velocity of an unladen swallow?

42

>>> int(speed)

42

RPN EEMBANE s M ARAE—ERT > KB —MHRT

>>> 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
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>>> X = 5

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

N

IndentationError: unexpected indent

BB FE@ > 4520937 £ H AT KA —AEHRRERT o 2R M4ER LAy » &3k
AEFEST o —FEAT BRI EMEEATHEIRAYGILE L’,&\ﬁ’\ﬁﬁ’% 1% 7T AL AL b
15 B Z ATEg AL 5 Ae b » A a9t iE EE R AT —4T o

FlAE T LA R A 2 BATHR A HE LT o BRAR XA A2 WA 42 kT A3k o

ARA SNRdb = 10 ng]U(P.s'fgmrffpfmf.\'e)

f£Python » (R TTREAZ TE XA E

import math

signal_power =

noise_power =

ratio = signal_power // noise_power

decibels = * math.logl@(ratio) print(decibels)

BATREAMEF > RRAFE e THZE L

Traceback (most recent call last):
File "snr.py", line 5, in ?
decibels = 10 * math.logl0(ratio)
ValueError: math domain error

IR ARTH s fB AR —ATE R E A A A4 o RP|EEHE 0 EHE—T
ratio®) kA —F » %ﬁﬂl HQT o RFBEGFAELEDTOIT A F A RE  BR5377T
—ANEHHL s FRT RS E T FEHAEE o

BT VAARFE AL 2 B A AT 2m B 15 45015 & {2 R 242 ik A B 4845 Bl ey A AR & XA A 7T
o

5.13 Glossary K& 7| &

floor division: An operator, denoted //, that divides two numbers and rounds down (toward
zero) to an integer.

S

N
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o
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modulus operator: An operator, denoted with a percent sign (%), that works on integers and
returns the remainder when one number is divided by another.

REBBRAE  —HZHF > B 5% SEBRMER » B@ANRFAERGRE o
boolean expression: An expression whose value is either True or False.
AR IR K 0 — AR A B AR A R K o

relational operator: One of the operators that compares its operands: ==, |=, >, <, >=, and

<=,

KABRF  HRRERFHZXAGEFF ==HF, =1F, >KT, < T, >=KRTFT,
UFB<=FFF o

logical operator: One of the operators that combines boolean expressions: and, or, and not.
BHEHN e REAR X EHEAKRGEHNF andB 0 orsk » YAZnotIE o

conditional statement: A statement that controls the flow of execution depending on some
condition.

SHHIE 6 EHEATRAZAE 4 0 IRIER R A A R F3E 4 3847 o

condition: The boolean expression in a conditional statement that determines which branch
runs.

A4 AHEOPTERMOAREAKXK  RIBABRR KBTS L ©

compound statement: A statement that consists of a header and a body. The header ends
with a colon (:). The body is indented relative to the header.

BEi56 1 QKA HENRY— KB GRE - XFRH T TMER > &4t T
WEA — R #

branch: One of the alternative sequences of statements in a conditional statement.
X EHENE TR —ART]ES o

chained conditional: A conditional statement with a series of alternative branches.
#XEH 1 — AP Ty AR FAFE o

nested conditional: A conditional statement that appears in one of the branches of another
conditional statement.

HEKE KBS LT REOERRAMEHIERL -

return statement: A statement that causes a function to end immediately and return to the
caller.



BB )  — AP AEIRE9ES) 0 AR LE S AT RS 0 ZRPBL BB R ECR A F o
recursion: The process of calling the function that is currently executing.
W Rt A FRATHA T o
base case: A conditional branch in a recursive function that does not make a recursive call.
HKELHE B P& L AL EA -

infinite recursion: A recursion that doesn’t have a base case, or never reaches it. Eventually,
an infinite recursion causes a runtime error.

Tk —ARRAEEEHG R RARTRFEINAEEHG R o —RET &
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time R R T — A% F Rl A 1 ftime 89 R 40 » 2B W B A& AR R 6 BT 1A 69 B R K sER Ak
—AEF A R AE A A4 A E AR o EUNIXAL T 0 iR A E A E1970F1 015 ©

(A&« o AR A% S T8 48 28 $1970.1.1 00:00:00 A 471 S 89 4 45 & » B 1R K2
He—bg o)

>>> import time
>>> time.time() 1437746094.5735958
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Z

RHRREAES ra b c nHAEEE > nk TR TEHFXLATRS :

1. E—AN&$ > & ™check fermat’ BN RPA WA X4 ta~b chkn> hE—T
ROHREHEAELE ML » AALNKT20F LT T2F X

a +b" =¢"

1. KA K #H# THoly smokes, Fermat was wrong!Jl 34 [No, that doesn’t work. J



2. E—MHERREA P EMmAa~b cﬁﬂné’méi C RBRMABER AL TE - BER
check fermatZ M ZE KK ERMNEZLTHEFT TH LRI -

"

%73

AR ZARARE  RETREIRCINIHERZATBR? b — A RBE12E T, > BB E1ET
ko ARBRENGHK T Kk > REBHRZAHT -

(FHE 1%T=25642K) X TIEZEOEZAKE » A—AM 28 5% KAL AT B R
=AW

REANARBIEEE-NGRERTEUEAN G KFERRZAH T o LMBEZ—A
KEA DT RD A R REZAT o (wRADZKRFTHE=2 » AR RARFTIE TRILZA
Wl T oFHE: FREZXRHATERETZ?)

1. 55—/ {¥is_triangle®y H%k » M= ANEH T FA L5 0 [IBARERM GG E AT HF
ME AT RFIB A E TYes) R H TNo.ﬂ °

2. B—AMREREFATRP » BIAZRKE » e iAW » Mis_triangle & £k
/ﬁ"J XL RE ARG AR AT o
% 0] 4
TagREHELTHZ2?B—IMRAXEAFT— T T TFREFMELERFEGRE -

def
if n ==
print(s)
else:
recurse(n-1, n+s)
recurse(3, 0)

1. recurse(-1, 0)iZ# 698 Al R F LA AR ?
2. ABRNRBEE-—ANIBFTHE  BHE-THX (Rkme)

BETROAEIRNE T HwE K045 & turtle N & @83k o
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iz Tame) ki EARBREFARERLGER - 17T RRX (AFFwE LEOH TR
B S XA ) o



def

if n ==

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

JJ% Figure 5.2: A Koch curve.
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6. E£460H -
7. B— KB AHZH5Z —xKoch® £
Bl Sx T3 EHE - IAFFLT » IRATUAR B —ANKE Ay BEEK -

1. 5—/A"{#kochty Xk » 1 —/4~1 B &turtle X A — >k ElengthB o XA %k » A XA~
5 &k 3 % % Kk Flengthf9Koch # 2%, °

2. B — /A fksnowflake® 4L » & = MKochth & sk | AF— /N F I8 B o 4% K40

3. The Koch curve can be generalized in several ways. See here for examples and

implement your favorite.


http://thinkpython2.com/code/koch.py
http://en.wikipedia.org/wiki/Koch_snowflake
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http://en.wikipedia.org/wiki/Koch_snowflake
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6.1 R = {4

MRFHATEM > a7 A —NBREGME > BN —RREIMERLENT > KA RS RS
ELE VR

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

BarAik » RAVB S0 AP EAREE o MERAERZAREE » BRI > X[
REEZE (None) o

BEARE BNEEEE -2 FREEHRET c ZF—ABFREI—ANMHELTFRHRAGE
SRS

def
a = math.pi * radius**
return a

BREEGHENZANCELBI LT LA AREEN R ELE » BEEGTAEEREIN « &
Ik@%@%%WE AW&ET@ AFak A AR EME o R EE 6] T d 89 R K AT AR
12 % 5 ZHRAT o PTVARIRIAR AT @ AR 69 5% 2R AT 24K B B X T A ¢

def
return math.pi * radius**

B A —lH EF TS SN AR EEHE o AR HETIAS R E LR 5
67 . ﬁa%%ﬁiﬂ’ﬁ"ﬁ*‘rﬂ S o

def
if x <
return -x
else:

return x



) 2 R 3R W15 47 x5 8 R A 0 B SE IR b R R A — AR B AR AT o

BREEEEATHAR » JIFHLERT 2 A RLBITEMENGIEEH T o REE 4 )5 @R
B o PATRAZ DA LM o9 B AR LA A AkaE T » AR T TR o A REE
R LT BNEHIN—THE—FGFLEOTEH » Rk RFARE —NREEE o T @ T
P o

def
if x <
return -x
if x >
return x

EA BB ARG BA—ExETFOT » ARG HRL  RAMEEDEL - B
HRT o PITARAREANHRZG » BRUHAET (None) - AR ZE BI04 34
8 o

>>> absolute_value(0)
>>> absolute_value(0)
None

AL —T » Python M & X & A — > labshy » sh2H Rk RE 8 o

REHI—Tde » 5—AR KGR > AANIxFyEA S 4 mRx K TyRE1 > 403
RE 0 x I TyRE

6.2 3% & XA &
g R X FE AR > R XK S BT 1A IR o

B2 AR AR OGRS o AR R IR IR E R R A% o 2 XA LB 69 L8 %Kit
8] 8GR RT AR 0 — B B X O 8 S IAE AR AD 33 4T3 AR e ] R, o

$8distance =\sqrt{(x_ 2 - x_1)"2 + (y_2 -y 1)"2}$$
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def

return
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BR KT RAH A A H B SR RAA— T

>>> distance(1, 2, 4, 6)

KRB AE > KTFHEERR A BHIE S s'/t£4 s REMIE FEREERLELZLST » &
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BT o T— hifihn—T £x2-x1Foy2-y1 K A% o BT ROMALE » KIS EI1 5L — %
BHEELE  REHE—T o

def
dx = x2 - x1
dy = y2 - y1
print('dx is', dx)
print('dy is', dy)
return

BA K Fde R TAEE1E > Rz 7 d'dxis 3'F'dyis4' e wRAAETT > RATHIERIHR T
ZAFE|TEAMGESRA ARLEAH#ITTOTHER - wREALT» RERE—TRX
JUTRE LT AT o BTk » KB HdxFedytd F 747 o

def
dx = x2 - x1
dy = y2 - y1
dsquared = dx**2 + dy**
print('dsquared is: ', dsquared)
return

HEE—F s AR ATET—TRSF » xEEmE > WB2%L25 c B EAHEE RE
— ¥ k& A math.sqrtix > H# Rk HHEH B L R ¢

def
dx = x2 - x1
dy = y2 - yl
dsquared = dx**2 + dy**
result = math.sqrt(dsquared)
return result
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BRIARBT o FibdafT » HEXAL LT ARBIRT RS R RIEARE IR o

BAGAR OGS4 T

1. — TR — NI R F4E > FRBH R he— 3 ba N3G AL o J2 AR it 4% 18 5| 4%
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2 A—REFRAMTREAME > IHEBRTAEFT—TFTREME > kBE—T o

3. BE—ERIET ki — 22 Tl FREA] 9REMIE T 55
G B B R AR B REFIIEARF TAF A o
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6.3 84

AL G ERBE—NREELZ@BARN FI—NRJRT - TORNE —MREAEHH T
3&/1\54&@%—%/\5 s AR s —AERE By s o HECEA KT R X AE 9 @AR o

B A s 2 ir s R—EE xchrycr BA L—8fR— T & : xphoyp o H—F LK
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radius = distance(xc, yc, Xp, Yyp)

TV EREFTLE LG IR LIRS DR TEORYRRENLELT :

result = area(radius)

e Lty FRmS e — R L@ :



def circle_area
radius = distance(xc, yc, Xp, yp)
result = area(radius)
return result

& it T Fradiusfrresult,Z Al T A LAl XA 6 » RERFREFTIAT » st TN
BT+

def circle_area
return area(distance(xc, yc, xp, yp))
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def is_divisible
if x %y ==
return True
else:
return False

— R LT AR XA A R R BRARAF 9L F 0 e B BT E R T 5 is_divisibleX N
R F F BT X AR G Ay B P i o 2 MR B SRR o

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

S 5 & ST AR T G RE — A RAE » PTARAT T AR T 8 7 ik ok AL R R A 5

def is_divisible
return x % y ==

HRREEFR T &M4E8

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

AR T B4 T ZAPARA



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

12 30 b b9 puds F R R oL F o

M—A% 3 » 5—/X¥is _between(x,y, z) » wRx <y <zMEEE » LAbF LR ER o
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EA1 B AT F 0952 Pythont) — TR > FEARFr T EAFLER—E R ¥ RALE
T ZERBREITA GBI RO R BT A LRy F R R ERK o 5 IR BARATA 548 7T L2
B A RARBT & 3| 69 X 38 9 Python 4§ ML 69 KRG o (% RARIE F B — S 4 9 69 ARG Sk 4% 4] 1%
ot BAr  BAFF 2O B 254 EERD o)

MTZHE ZRAERN T EAHZE » RARFHTEIAZE— FARUALEZ - EF
Koo AL FAG T IMAE LU A R F R RAT ) o FHILZ I AL A 2
o X Tatsb & A ddb &R AT 0 KB — AMichael Sipserty F : Introduction to the
Theory of Computation T+ 7 i §1i6 -

ATIERAEEZ AW HINREI A L E A F L ZXEATRA KRBT L > KN AAF - LEHFY
SR F 0 X R RAT ST )3 LG o H)a R LG MIAE LR AL 0 A R R T SR A B
THAZXLAEGIA o ——AMZABIRGELH T LA RKA o

vorpal: An adjective used to describe something that is vorpal.

B 0 R AR F 69T 53 o

R 22 @A R @i T L —ZARAN o Afndo RARE—TF B RHH 89 T 3L 0 ARG
SFE e TER

! =1
n! = n (n-1)!
BAZARATONMERAT > REHEZT— DR H R > Engn-1HRAa Rk -

FRABEI M R E AT A2 » M2 Tk B2/ A1GG N > 189 M T -1 T A0 KT ©
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def factorial
if n ==
return

EAE A &RT » RALAMA #2895 KRB An-189H R > RE R ERRvhn:

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

AR W EAT AL A58 L 8 S AR AL A A0 L o KAV 3R A 5 HR WA — T A B
RB R,

3TE0 IS % —T» HEn- 1M Fe o o o
2R R0 FTAG L —T » AN 18T o o o
17ZQ s FiAS X —T » HAN-189HF o o o
0T > SLREMA#ATH IS X o

REME1 514k » ERFRED o

REME15248 R » LRBREKG o

e

209 R EME A Gndush E3 8 0 AR ERE6 » SR T BN R RAFR LR o

A61RAT R —AZ| REANIARFHORA o

main_

faclorial | n—=3  recurse —= 2  result —= 6

faclorial | R —=2 recurse —= 1 result —= 2 F:

faclarial | n—=1 recurse —= 1 result —= 1

factarial n—s=0

Figure 6.1: Stack diagram.
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WM EEITAREE RN ERFG—F Tk 2RBERESHFME o FI—ANFik» RIEZHA
F%%%&jo5%%ﬂ~|mﬁmm%ﬁﬁ’%xmiﬁﬁﬁ%%ﬂﬁﬁﬁ’%%ﬁﬁﬁ
I F ¥ TARSE % b HLIR O] iF 24 69 4

FhR PR 2R AL XA SHERKT » hAREA RN E RGO E o % 1R Amath.cosH &
math.exp 9 B 4% » 1R IF R A AT 20 & A X R F 6 R EAR o RN TAE » B B X
M ERFAGAR AR TIEGREAR o

REA A TE 8RR T R AEIE o i 264305 0 KAVH T XA #¥is_divisible® &
FORF) W — MR TAR B Sh— N T o — B R A8 T AT AR Fe N R R A T T AR K
BRI BANHTUAEEE AN ZIAARKT » THEELJZFRANRE@T T o

T k)2 m e LR B o ﬁfkﬁﬁﬁﬂm%ﬁﬁ F R B REIATRE  RRE
LB H I RRER T BREEHLER > RERTUAFFAC : TEEZXREFEE Rn-189H
o KRG TEENYNRTR? I RIEARRETAN » fANKTIAT o

ZRT o BRERS Z—AHRAYHARRBAR CEF A EH A g 3T AR
ZA TRERK) HRAT » REF KT o

E R EoxE &l

THERRIE » KNKAFEERZRZKLS » BAE-AT ZATRT#E ) LGHKZE R
[€ L ](http://en.wikipedia.org/wiki/Fibonacci_number#= T :

(o]

fibonacci(0) =
fibonacci(1) = 1
fibonacci(n) = fibonacci(n-1) + fibonacci(n-2)

#1%F Python 8948 3 K 4= T X A% :

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

R B F k0 e RARBAR R AR 2R AR E TAE 0 BATAERRAEAT 0 RHIF I EAE
LB —ALBP T o


http://en.wikipedia.org/wiki/Fibonacci_number如下：

6.8 K& LA
Yo R RATIE Fefe A 1.5 A AEH?

>>> factorial( )
RuntimeError: Maximum recursion depth exceeded

AEXMGRALETEET—H AT LZ2L2ZIBE?AAZRNSREERELHANFTO0 - 2 En T
H—NEHETE AL ERBNERELH  RELFH PR T X o

fe 56—k )2 iR R By AR 5 4338 #nda20.5.F — F 3£2-0.5.
M A » EAMERARAD GRART £ fH T ) 2R TH R 2210,

BANA RAPLFE o KA TAZ KA RN R JIRAS /T AT REMA LK > A LT AL
MREHFEE-THAEEY F—HLEERLEE - MeBD R4 LCEBET AHHE
B o FTARATA H A7 ik o

(iFHE LK (Gammakdk) » LB EREZ Ry THRAFLEZTHSEHRLETE
B — KR - RRPETNE S MER M TR ASREZFPHEZORA - 5ZHE
B A B AE N B R > A B — LIy o)

KAVT LA A B isinstance H 23k P BT A #09 £ A o KN TFHALT — T HAHF LK TO
8

def factorial

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

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

elif n ==
return

else:
return n * factorial(n-1)

B AR EHR RIS B AR R RO o B H R S AR
REE LM B AIEZ L R gﬁﬁﬂ&%i%&%?:

>>> factorial('fred')

Factorial is only defined for integers. None

>>> factorial(-2)

Factorial is not defined for negative integers. None
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BANRSP R T o TRy 9BX - TANKHRBRETFEOAE » BET AL
ALHE RO R & o W F T RESRUE KA 09 KAD EATIEA o

ENARNZELEEE SR EHREF X BB REL FERFF -
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RGBSR R SRARARNBARELT —ANEE L - BTG R
2@ A ILAY G AR T /8

o RFIWHLRTRAH » B FFRAHRL o
o RBRAGTRAS  BEFHRAHRL o
o BEIE KA EEEAL B 7 R TRA 4 o

B R B —FE R AR REITK AR R e — DprintiE & 0 RIMBE—T A3 0ME (&
M ERA) o RFRTUAE —~ KRG kAHEE—TAHELHZFTHL

o R XAHA LHRPIE > o B AL 6 234 Lprintis & » LR —TRIEE
fo 4o RTAME > REFAFHE-THELR > ACH—NF - REWAA MY 24
HAeEEREFEL (o fE62F M )

o R JRA A REFAE ke E—TRRGAR » kieE—TREEATEA A » HRAE
W fE AR IE FAE R o

JERF TR L RNt 5 6] » B AREANITARELE TR o the T EKE—NF
BB AR AR B M R R 4L

def factorial

space = ' ' * (4 * n)

print(space, 'factorial', n)

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

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

space L X ELA— B ERGFIHE » TR RGHMBL o TORL4GNRAFHGLER :



factorial
factorial
factorial
factorial
factorial
returning
returning
returning
returning
returning

o R PAT AR I E & > IAMHAH LB - ARERBITHFRALZE ZHH
By > ARABAI R — T XA EIE - KoM aE 9% W 4 TR a9 B ] e

6.10 Glossary Ri2 7| &

temporary variable: A variable used to store an intermediate value in a complex calculation.
BHEE: ARELAELLRTAH— LT HMEYEE -

dead code: Part of a program that can never run, often because it appears after a return
statement.

T ARAL ¢ —ER Y T BITHRAD » — A PIATREAIEEGZE o

incremental development: A program development plan intended to avoid debugging by
adding and testing only a small amount of code at a time.

R AR K69 4% I K 48 o

scaffolding: Code that is used during program development but is not part of the final
version.

B FRARA - AT B4 ] 6G RAG > AL R PR AR F T4 62 X XA o

guardian: A programming pattern that uses a conditional statement to check for and handle
circumstances that might cause an error.

FL o —RRABEK o N — R 4 R AR T A A I — 2 T 48 3 BARR B H L o
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def b
prod = a(z, z)
print(z, prod)
return prod

def a
X = X +
return x * vy

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

X =

y = X +

print(c(x, y+3, xty))

% 7] 2

AckermannT %, % H 4 69 L4 T :

A(m, n) = n+ if m =
A(m-1, 1) if m > and n =
A(m-1, A(m, n-1)) if m > and n >

BT A #E o B—/oflack ZH 0 FILE@EAMTEE H%K - MRS B0 R
ack(3, 4) » % REHAEN25FFmAnE A — &G LM o 40 KD,

%443

©] L 64 1] 4% B ST IE A0 45| B3t B AR Bl 4 0 thdenoon A Zredivider o F 3% )2 89 Bk 0 B T
B e RAR R o PR R4 B L] o

T@Ee)RFEEFHEEALTRAER > REEE HE K3 ~ BIRARP B F&

def first

return word[0]
def last

return word[-1]
def middle

return word[1:-1]

FNFERNAEANZRREZ T -

1. FoiX B X P AE] — % F ¥ palindrome.py &) LA+ » BlX—T 4 & o


http://en.wikipedia.org/wiki/Ackermann_function
http://thinkpython2.com/code/ackermann.py

Lo RF AR —ANRAERNFHOTHELEAR? AT HOEAH?
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TR e Ty BRAEATTEE » EAMH?
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5 — /A% »lis_palindrome#) %% » 4 T4 $F A Z 55480 RBFHE ARG A G LA
AL A o ALE > KT R E Blen Bk b EE B BRI -

%74

— /M FaAbtiit (power) ° 4= Raftdh bk o F HalbAbtgk - & —4"#is_power
8 H K FERaFbEAT X5 %K > wRaZbiIRHETE o & ¢ BHBIFAELM -

%475

afrbfy R R A FOEIE AL R BTSN TR R A R A S P a9 KL -

KRR DY F G — 7 BARE » R Srkak Ab# R4 A Kafeb#y k KA S G bAark)
RANYFARF o KO S Raf 0 R KA Aa -
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7.1 A RAE

RTHEEEAT » A — AT F TS RBATRIL o — kA 09 AT EH 8 % & RIFH
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(B4R HALGEF CRIFEA > AL FIAICBHRE AR ER 12 RIERE R
S o)

>>> X =

>>> X

>>> X =

>>> X

Bk B A A5 Bk MATT o
A7.A4% T AR BAEL RS A P T o

BRERFERP—TREF L ALEM - BAPythonE ML F 5 (=) KM » AR AL
A tha=biX H691E G side Fl 43 LA R —H R R X R B F > AR E LR |

B P ENES AT ELZ AR X AR 0 mPython T 5 5 69 MALIRAE T R AR
b9 o tode » ERF L > o Ra=7 > AL AT=a @ EPython > a=7Z AT E-F15 569 » Mm7=aL 4%
%A o

(F4iE : REHLHPythont F 52 —FEHegEH > LAl
8% & » mPythonT 3 4L A $ % LAa F FI BT 69 Rk X » s AL
ey s st Ha==b > AR 4b==a RHa==3 3==abLT W o )

X5 hHOEREE T £
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B EATHRR Tatyth > 2RA K ThoE » FTAEN R A4FT o

xtEFHATHBRAL L ZARA A > A2 R R BT & EF R T o WwR T EFMERE T
AL o #h T 681 AX AL 2 VA BH 1 Fe 18 1R, o

Figure 7.1: State diagram.
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>>> X = X +

T@megiES M EE A RS ATAME o Ak Ak F el RGeS RN FHARSX o o BAR
RGO TERATEH  RARSIFEERT > BAPythonZA#ITF T LB OEH » RE
I RERAE X ©

>>> X = X +

NameError: name 'x' is not defined

BERBH AT ETZH » REFBIL—T » —BHEHERMB—THTAT

>>> X =

>>> X = X +

= AL EHER LT ANE— A% HFRBEFIRTANRLERT -
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TEMEERRAEADPAT R TENES - TERMBEGREMMGES » M HE - T2
THEAFRIERGFEE » ANARBKTE T - 2—AMHENRF L@ > &5 BELE
X o

M N AmAPE R T #)2 kA ATHERE XL Bl R Fcountdown » A En X Hr & 4
print_n ° PythoniZ 424t 7 — o) g8k LR » B AR KA NRER o L P — b2 RMNE
4.2F N2 t9forfaIriE 6] o B RMNELF I —T € o HIb—AshLwhileldIRiE ¢ o T @stL
—AME R T whilet 31E 8] %k 52 369 48] 11 B4 % X countdown :

def
while n >
print(n)
n=n -
print('Blastoff!')

whilefGIRE SJ AL RIRE S » JUFRIE AR E—HR L «c INRFHEEZLE : InkTO0 3%t
WdntgE > RExtnik1 0 BlnSF TOMEHE » b ik 317 TBIastoff.ﬂ °

FEX— & 0 T @A&—AMwhilefd IRE 6] 69 AT RAZ -

1. FIBTHBIR AR 69 HAR o

2. e REMRE B Rwhileid 8] » L EITEEIES o
3. e REMAA - PATHIRE > REFRAEDEE—F -

HAP R A W EATRA A BAEIR > BA B ZH 2 ETHF—F - BIEABHE—ARF LS
TE M HA IR AR A ST R 0 A IEIRA AL o

LW EgE > ZHETFREAME > IR TFREATIE 0 M ETRIEIR o THEMAZRA —NEE
HAFI R RGWH - &e > Tt €8 IRLZ—NDLERBIE o

Je 51 B % Zcountdown 2 @ 0 *A 1] ‘E%ﬁ%iﬁ%‘d]ﬁ%iﬂ%ﬂﬂi P RENDTHETOT 0 BIR
HARITT o TMeiE > nFRKSBIBINRE R > AL AKD0H o

HE e, — e EIRE AR LA F R T o bhdw -

def
while n I=
print(n)
if n % ==
n=n/
else:

n*3 +

n

E AT F) BT £ RN T 0 BDASEIR—
T o

=\

AT BEnET17 » £4418 > st AHE



RGN ITZ » RFAM BN » ABRE—TABEE LT - wRAMGE > Hlenfk
A2 o R R » hien B R ANRIASE A1 6948 o Pobe kXA R A I AL > kT
sequence(3) * 42| eyndyfEsiR R A ¢ 3,10, 5, 16, 8, 4, 2, 1.

A OAENE 3G e o A BAENAE AR 0 BTOAR A A BB R AN AR B mAL ATk o 2 T — 2k
ANl - RATAESFARIB IR 20k o fldodo RACIEME A — D269 3 > N R LBRA
AABE s BB B RAMLE o AT FARRLAFE T — N EF] » 16T AT o

O 89 2 AR T 0 RATAE T A X AN 2 E R R A NEAT AL LA A IR o B AT Ak 0 RA ARE
91k B RoA T KA A e

S I B AN > 85.8 2 @ A9 AR AN R AT EF i Fprint_n A X8 ik k= o
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A BT EAR T S i v B AR 0L B IR o T RSB 4T /e F Rl P INMR B B AR 40 T o 3X BHAR AR 3R T 1A
Fbreaki® ¢) kb AR o thde » BIRRFL A P A — R AR » B HA155 Adonef) BT 1% 4
Koo RFRT A 4o T 89 7 ik 3L ¢

while True:
line = input('> ")

if line == 'done':
break
print(line)

print('Done!")

PEIR &Mk Atrue » BAREHEZ AN » FTAERE—E# 4T > — AP AKX T breaki® & 1
it o

FRVEIRGAE > BFPHEH MK TE>RBTA P - wE M A Tdone » breakiz 43k 4&
AP IEIR o T ERFLSETERAPHAMAE » REDE IR KI o TEIAL—
ATa] E 8 B ATH] T

>>>not done
>>>not done
>>>done
Done!

X Arwhile G388 B xR w W, o B A ZARR T VAL 8 IR 09 44T — NS 2t st A7 » R
AR NG IREG K3 > RT A E R KR EIMF L 6G &F (ERXAHFATHRIZLET ) » MAAE
HmME T TR P4 —HE AR XAELL o


http://en.wikipedia.org/wiki/Collatz_conjecture

7.5 F7 &
PEIRZHARA THATEME EE AR P » X AR FAEAE T H — AN EMEAE A s ih » RE&
Bk AR E R VAR B A o

Wk > TTVAR AR RTHIEF AR o AR B e id — AN raty F R o b RAR AR —AMMETT
MR A > ARTT AR T @ 8 A KRG — A B4R 844

$Sy = \frac{x + \frac{a}{x}}{2}$$

tbte » deRaA3 0 x % A3

>>>

>>>

>>> (x + a/x) /

>>>

< < X o

R LRI IE3 R BB T/ (4809 F 7 ARAE2) o 4o R RNV XA R 09 THE R
FRANMEE - BRFEWELT ¢

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

>>> y

BHH#AT—RRER G » FTHERILFRAEAT ¢

>>> X =y

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

>>> X =y

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

—RERAT » RN TR BRI XEHERELS K H > 2T LA THATARA AL LA
BT R R AR HeE T

>>> x =y

(x + a/x) /

>>> Yy

>>>y
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while True:
print(x)
y = (x + a/’x) /
if y == x:
break
X =Yy

RS FAFKW > IAMBIRAPEE A > 12— kA F A EMRFXERELH o 5? =
PG ME R AEEALERA - K S RIS > b 1/3 0 AR LIRE » tbhe R 52 0 AR RAE
Bk B RILN o

AT » Gt toxdey & GH A4 F > B R AT 7k 824 0 AR E B ER/F kT
T — T A8 AE > LR ER -

if abs(y-x) < epsilon:
break

1% 2 7] ¥Aikepsilon 44 4 like 0.0000001 » A& P AN LB €42 R 4545

7.6 £k

F AL R IE G — M F — AWM T TR AE—REE (AT PERARTET
FAR) o

BWMA IR L R — B R AR RGN E R BT EAITHE o BRFEMIRTRE
BEtAR > ARTRERH FTRENRIEE o LR ERICAETI00MFZ O E X o X Fo Rk T2 H
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B B R E BAETR b b AT o 1A AR 69 L A2 » ﬁ**%‘ﬁﬁf’d‘:ﬁi —F > B E R
B E g —FERM o

PATH AR 6G > AR FIARA A > AHF ) B0 — PR BT F AU F AR e R
/ﬂ\ o
A0 FAE AT A RARE E > EEAFTAE R FHARERAER T ARRE - oo
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100 T o mxtdrm ikl o mmF¥ o FRFFEAALE > REFHLFRILEN £
— 3P A A o friX AT B e — BprintiE 6] (KA LSRRI BIERROEAT) 0 R
SEATALF o

o R E ERERET >  MLARERFOAFH2A FIRL o ko f P E] & ZER > AR FE Ak 2L
EEFHET -

FRIRAEHEEE » RFERELEGRBEZRFT o —-FE (2P T100KT) >
B LRREFS ORI RBYRE—ATT o

B ZIRBAE S T o AF P AL EHRALARZAH » WRLIRE § 2o & o FTAT A A7
BREABEGFRE S o MMREY > ARFZE—THRFPHET EHRAR > REWEMT #IT
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7.8 Glossary R3] %

reassignment: Assigning a new value to a variable that already exists.
BB =N CEFENHETERT — NI MHE -
update: An assignment where the new value of the variable depends on the old.
B ARE-ANATEEE > BTG BARELEINTE o
initialization: An assignment that gives an initial value to a variable that will be updated.
A e — AT EEAE 0 VMET G SR AT R A o
increment: An update that increases the value of a variable (often by one).
I BRE-ARENE w— A (— L AT)
decrement: An update that decreases the value of a variable.
B FRE-ANATERE— T -

iteration: Repeated execution of a set of statements using either a recursive function call or
a loop.



AR EEPAT—ARPEG AR B I RERAR G F R, 0 REBIRGF X o

infinite loop: A loop in which the terminating condition is never satisfied.

T RAGIN @ ok KT K ik i RGP IR o

algorithm: A general process for solving a category of problems.

Fok  BRE—RFIARE— R DA 6 H o

7.9 %3]
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T BB A —AHEIR - RIG KB A T Bmysqrtsy %k > R H A —atk A Sk d#FE—
AiE B A fEX 0 KRG R Eaty Ty AR 6 LA o

MR Z A R 0 B — A test_suqgare roott ik F sk A T AR 69 R A -

1.0

2.0

3.0

4.0

2.0

6.0

7.0

8.0

9.0

F—7 % %ka F=7 LA 8 T 58 KHIFmysqrtit L H k69 F AR 0 B =472 FPython X &

mysqrt(a)

1.0
1.41421356237
1.73205080757
2.0
2.2360679775
2.44948974278
2.645/75131106
2.82842712475

3.0

math.sqrt(a)
1.0
1.41421356237
1.73205080757
2.0
2.2360679775
2.44948974278
2.645/75131106
2.82842712475

3.0

diff

0.0
2.22044604925e-16
0.0

0.0

0.0

0.0

0.0
4.4408920985e-16

0.0

fymath.sqrtX KT F 7R s RE—ITARZRH ) EEG LA -
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Python#y M & & fkevaliE ik F /5 $1E 4 54k » K6 APython®) & R R 4T  fl4e :

>>> eval('l1 + 2 * 3')

7

>>> import math

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

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

B —4 v eval_loopt Xk 0 R EREA P > RIMA > KRB RAeval i A#ITER » fe
BRATHHEK -
B2 AP A Tdoneld 4151k » KRGk E&E — R A RK

.

B — BB

18 o

%73

BHFORFRBEDIHSRNT — ARG RE (1914569986 T) - G895 A RTH B Bl £45] 5089

WA
1 2V2 i (4k)!(26390k + 1103)
T 992 & (k1)*396%

(BFHE  BEELDS 2L T ARAEORER ) AFART > AR AZTEAREAE > T
33 % #) RE LR T il o MRS RE N BMA RIGBFH KT o)

B —/% “estimate_pity X%k 0 A E@EZAFRRITEF LT AR B Fweg L qE o 248 A
B 41

— A whilefd 3Rk HE B Aot —1% » ®G— 12 T1089-158 7 o RT kst b—TFiH 4
R A=Python A & #9math.pi °

A5 AR AG


http://thinkpython2.com/code/pi.py

FNFE T

I AET i AHAR R —AE o —AFH B R—AF ] EokE A L
B o o KEMIG S AT BRIEE T OFH o R EH — LT A %87k o

= Kk 72 2
8.1 F41 % & /)77
EHERA— AR o T A SRR BRI TR B RO AT

>>> fruit = 'banana'
>>> letter = fruit[1]

FoAE BT fruit RAFH S0P TAN TR FRENSFHRMAELT letter X A%

=4

- O

4
(FFE: BF—TRLY letter E— M LAERYTE - )
FTIETHNOAEAMET] « RIIBTTHRARENFREPFROELE (MREFET
%) o

12 AR 7T A R ILAT 3] 09 42 R AR AN 69 R —4F

>>> letter
lal

K % FAH I Abanana 9% M) YFHEZAD WAL ac f@xtTHENAAERERR » &
I EFHE KL RmALE » PTAR LN G FE w5 E 2 1%2Z0.

>>> letter = fruit[0]>>> letter
lbl

FivAb st AFH % banana 9% T0J AFA > ma A% My Aon#t2d M20 A7 o

RITALET ST ARG FRATEFRRER

>>> ] =

>>> fruit[i]
"a

>>> fruit[i+1]
0 0



B2 ZNF » R GELRAREH o FURALEI LHHIRT @

>>> letter = fruit] ]
TypeError: string indices must be integers

8.2 len k&
len £F— MR BRI 2BRE—NFHEPEHFGKE

>>> fruit = 'banana'
>>> len(fruit)

ZAFE —AFH B RG — A FH o R T A5 AR len S :

>>> length = len(fruit)
>>> last = fruit[length]
IndexError: string index out of range

H &5 44i% 0 R Ak Abanana BAMFHELEFH T6) ML B L LA FHH o BAARITIA0A
WE o FTARE — RN FEHYIRF 0555 c AbBFARE—RFH RELLEFHSBLE
0y ek EoRE14 4T

>>> last = fruit[length-1]
>>> last

a'

KA RAT AR i gk &3] » EERANFHF E G RE@ATHIUE o fruit[-1]Z MR KRk
Ja —ANFHR o fruit[-2]4 BB R = A 0 R R o

8.3 /il for 143 Fim h T4+ &

BEBTHEIBBEEZFRN—ANAFHEFTE—AFH o —RAZIN KL » RRFEEANF
o REMERIE s RG—BF KRR o IALEREXBE o B —AN&5m T v A while /8
IR

index =

while index < len(fruit):
letter = fruit[index]
print(letter)
index = index +



BANEIRBA T EANAFHE  REEAREXE—NFHERE—ITLE®  fHIFF4H L index &
MR TFAS fruit (9 KE > PTA S index 5 F 4 $ KEAMFHIIE » FHRTRLT >
PIMER T EZATT o B —MNFHBRIEG A% > index E4F Zlen(fruit)-1 » X3k L L% F
FEORE—NFHT o

TERAT—TT » 5K BR—NFRHREBRSE REEFETE—NTH > B
ER—A

B Ih—Ab ik g 0 7 kR for PEIRT

for letter in fruit:
print(letter)

HREIFZG » THEBFOT—AFTHABLRIALL T Z letter - INERATIRA FHR R
AR SEATIE T ©

T@EB T RRT TR BRI (FFEmiK) AE—A for BIRRER—NH LT (A
FERRMF) e

#£ Robert McCloskey #— &% | {(Make Way for Ducklings) &1 4 F » %5695 F1&K
# 1 Jack, Kack, Lack, Mack, Nack, Ouack, Pack, ##Quack ° T @ 3Z ™ IR 4R R 5y A
0.2 F

prefixes = 'JKLMNOPQ'

suffix = 'ack'

for letter in prefixes:
print(letter + suffix)

WMBERET

Jack Kack Lack Mack Nack Oack Pack Qack

BRT R ATAEHGHT 0 B A A “Ouack’F “Quack” AL 54T o A% T » 5K —T
AR BOERXAN4ER o

8.4 Bk

FHAEG—EMIR - NFHEPRE—F2MIA » 5HEF-ATFHA LM



>>> s = 'Monty Python'
>>> s[0:5]

'Monty'

>>> g[6:12]

'Python'

[n:m] 3 A B A4E 45 é@@?ﬁ$?&%ﬁhﬂAﬁ%ijA%$ﬁ’ B8 KE% Tny
A AZRESRRNYHE Tmy Ao IAMRTTRARGH AL ETRADTALIMIA £
FHEFGTE > 2 H8.1 -

~—-'banana’

ndex 01 2 3 4 5 & Figure 8.1: Slice indices.

o RARB%T H—Ak3 GRETSH@GAA) > A SRINFH $ KA o o RAR
R T HE ARG i A— BB RE 1L

>>> fruit = 'banana'
>>> fruit[:3]

"ban'

>>> fruit[3:]

'ana'

R RANRNAF > R RAETFEHFET > ARNLS] 5 REAT

>>> fruit = 'banana'
>>> fruit[3:3]

A2 %50 —TF » AR EAF Fruit[] XA R4 2 B8 2 EALF P RAE o

TR RS K

KEEAATRARRETHETERBERERNGF T AN RELERAFHEFHE—AF
oo e



>>> greeting = 'Hello, world!'
>>> greeting[0] = "'J'
TypeError: 'str' object does not support item assignment

Fobject) &t £69& % » X L5692 F /5 B X string > A5 litems AR K B KA 6 F 4
BRFH e BATRH ) — M ERR—MEERS » RELEF TEE T RINBFEA
T AT Mk o

FAELAEERORRAATH S LT REEIFKY » XERERAGE —ANCLEHEEGFHFEH
FEATH RIS LA 5 — A9 BB+ R TUET @ S/ $ 17— b o

>>> greeting = 'Hello, world!'

>>> new_greeting = 'J' + greeting[1:]
>>> new_greeting

'Jello, world!'

E@mayt]FF o 2t greeting IANFH S HAITT R » KRB Hh T —AHGEFHEL X o ZH
T ast JRds 745 & AT #oh o (FF0E 1 Wik greeting X AF A4 $ 9 ERAZTR KR8
1B s ZRTRETE o)

def
index =
while index < len(word):
if word[index] == letter:

return index
index = index +
return

R RFTIETREFNHEEE - 75T EZIERIIRERR
NFHFEERBEAFTHERGRIILE c wRFHTHMK

B % k% 0 find B > LA
B B FH 0 AR AL i
Fi 0 HFFHIE S o

&
<

12 RAT AL 89— AN B EHE 642 T P IRR A 69 4] F o 4= Rword[index] ¥ Tletter » & Z 3t 3k
BRI ZH|BE o wRFFLEFHPEDAEIA B EFRBBIAH LRI -

BT -8 — AP ARG RE RN ERO R BRI ANEIL KT -

WA > 5K —T find R8> A F A5 H o BASEKA SR G FIF$42



8.7 Y& 3 A= 1t 4k
T@REAMEFHET T8 a £ FHEF AR

word = 'banana'

count =

for letter in word:
if letter == 'a':
count = count +
print(count)

R—RFRETT AI—MTEEX » T3 - TF count B4 IL A0 » REHFREFH S
T RF| —A a1k count Am1. B EIRE A9 ET4E > count SR L4 T a HIELAY B RS -

AT s de L@ ey RAL 3 3 — /% ™ count B9 R 3L 0 2IL—T » —RIERLIEMAEST T
HefF AN AL

REHBEE—TINMNZE > BRAFILCRDENFHE > Mt A L—F P43 89 =45 4UR
AKHY find &% -

8.8 ¥/ % ik

FREZY|T — By E > REFHRBATRS A M GRE o 7 HA JEA LEM )&/ff%-ﬂi
B ARG RE — A > A2E A MR o Wk > upper EAF R IR —AFEE » BE—4
EMAREFHOFHTHE -

5 % %49 upper(word)i& ik 1 Fl » 7 ik #9& % & word.upper() °

>>> word = 'banana'

>>> new_word = word.upper ()
>>> new_word

"BANANA'

AR B @ty r ik & TAE R 7 kL F 4 upper R BT EOFREOLTHA
word e G @5 E@A TG » RFRINMNFETRFERSEL -

A method call is called an invocation; 7 2 6918 A & M ——A A (iF47E  F THRRA AR
A » %L Z @ invocation #= invoke A ##% 89 F & 0 Fe call A R F N FELAES] » {2 F AR
AR o ARG T RERE > TARRRE S ERRESR ) 3 AR E > KRAAFLART
word #) upper 7 i% ©

R KAV K Astring A — D7 E B find » B|REAT 5 Z 89 K%K find A IRA AL



>>> word = 'banana'
>>> index = word.find('a")
>>> index

ARXEZERMPEMRT word 89 find 7k > A TR NERYTFatbh—15%k o

EERE > XA find 7 & L&A1 find HEAHRFAR : ETRNBRERTH » TRERTH
B .

>>> word.find('na')

KAFAUT find 7 EMNFH ST RRER > AL TALEC—AMH A5 i EMIE AL
&K

>>> word.find('na', 3)

BARATHAEZNGET  find ZELRBRSE ZAS5 > TUAB L ERL LG E

>>> name = 'bob'
>>> name.find('b', 1, 2)

BAMELRKRT > BAADb #,xﬁﬁ?%lwlzfm Q20T PRI o LRI H =N
TR ILE » 2R @I ZAL E » X3k find Z xS R BEF—K -

8.9 EH 4T in

in BAMAEFAEREPRE—AHERBES  CERANFH S WRUZTOFHEHEH
Fréns > shiREE » T W A48 :

>>> 'a' in 'banana'
True

>>> 'seed' in 'banana'
False

BABIF o T @e) R 87 ATA B B £ word14= word2 & T i1 389 & ¢



def in_both
for letter in word1l:
if letter in word2:
print(letter)

45T F 4 8975 0 Python A K2 RAL RHRFEIBETR S o RIE—TRXAMABIL > SLAELAN -
[zt —/A word % P 698 —/~F&letter » o 2 X ANFEALAE D =/ word & P B, > zhi
EAFHF letter © J

>>> in_both('apples', 'oranges')
aes

> KK P
8.10 F4F % rtbix
REABERATFEHFRRELTH o« b T UEARNFHELIEMEF .

if word == 'banana':
print('All right, bananas.')

Aty XA ZHEFTARIETH & BB FHERRFHED

if word < 'banana':

print('Your word, ' + word + ', comes before banana.')
elif word > 'banana':

print('Your word, ' + word + ', comes after banana.')
else:

print('All right, bananas.')

Pwmnﬁk¢%$ﬁ%ﬁﬁ5A**m@%$mo%ﬁk%?&ﬂﬁ¢5?&zﬁ’%am
5 LR %€ Your word » RJ& & Pineapple * &J& 4 &£ banana °

— AR RIZA PR LRy kR e T B AR AL X o e AR RN B8 0 RE Bt AT
i o —® B2 i3 0 A #ARiE 3] — A Pineapple R & A B T8 XK G & F A -

8.11 71X

18 R &3l k@ — N7 PR ML E » FER BT éﬁﬂ‘v’:f SRIRTAE S o TERRARKEL
Akt b ASE1E] > o R — N2 B — NGB FREREE o 12X AR EARA P A R LR



def is_reverse
if len(wordl) != len(wordz)
return False

i =
j = len(word2)
while j >

if wordi[i] != word2[j]:
return False

i= i+

J

return True

.
1

AN ERBREANFANRERST M c wRR—H K> SHFHEERE o xF REEL R
a0 BINBRANEPF—H K LEZRNATFEEK > £FH6ETFHBY KIMRBN -

i Fo j ARZ RG] L0 K E| B #3 word1 0 0 j i d¥e 7 Eword2. ke R AT A AT
FICE » T AL BPR MR o o T B BEANEIL » PTAH FHATILHE » sRR A o

S R ERATA ZEA KR AT E ] Tpots) F» Tstopd » KRATAZE KK A E > (2452|6930 £ &

71454k

>>> is_reverse('pots', 'stop')
File "reverse.py", line , 1n is_reverse if word1[i] != word2[j]: IndexErr
or: string index out of range

AT RERXAMER > BF—FRAA BT A R R 5] 6948 -

while j >

print(i, j) # print here
if wordi[i] != word2[j]:

return False

i= i+

j =

.

KRG RFRETHREK - FENELERT .

g\\\

>>> is_reverse('pots', 'stop')

. IndexError: string index out of range

B RBEL TG E > j91E 24 > ZHM BT Tpots) AFHBHEET (FHE : 2%
#0-3) o mE—MNERI %A PTvA | 6indb i % & Ien(word2)—1 °



>>> is_reverse('pots', 'stop')

True

EREANNIFETEHGLER  ZMFRIFRATZR RA LGB AT HFAEFIEZ2Y
FoRMNTAE—AREAE - £EF—RBEROLET » is_reverse #91E R4 B8.2T T o

wordl —>= ‘pots’ word2 —= ‘stop’

i—=0 j— 3

Figure 8.2: State diagram.

KRBT RE T FERT ME XAV > ifnjig 18 L 7 £ Adpword1and word2 & # T ik o

MIEAE EZITA25F » X EARRXEMBIFJEHF—RERIRE o RIAHM L ZI P =

Rk o

8.12 Glossary Riz 7| &

object: Something a variable can refer to. For now, you can use “object” and “value”
interchangeably.

st Fo —AMEREGS ISR R E o B AT AL > R lde st FAeE A BAE A — i F R A o
sequence: An ordered collection of values where each value is identified by an integer index.
5 — RFVER A A BED] > B— AMERE — AR R ST T e
item: One of the values in a sequence.
LE BT S P ey —AE o

index: An integer value used to select an item in a sequence, such as a character in a string.
In Python indices start from 0.

Rl L —AEHE o ARBR—ANFI PO E > e FH S ZORER—
NFHF o £ Python 2@ & 3] K044 7H4% -

slice: A part of a string specified by a range of indices.
LU B PR E S SO 3 EE

empty string: A string with no characters and length 0, represented by two quotation marks.



TFHE RATHOTHE  KEAO ARANEIFTET o
immutable: The property of a sequence whose items cannot be changed.
RTER : —NFI PR AE R TEGMI o
traverse: To iterate through the items in a sequence, performing a similar operation on each.
B AT P IRR A AN FERATEARME TG LA -
search: A pattern of traversal that stops when it finds what it is looking for.
]E —MHBHOEX > KB ZERG AT AZEAFIE

counter: A variable used to count something, usually initialized to zero and then
incremented.

T A ARATEFABRENTE » — B ILA0 REEREN o
invocation: A statement that calls a method.

kAR AR g kegiE e o
optional argument: A function or method argument that is not required.

TiA  —NRBREFTEPA—RARETHY > LT -

8.13 4. 7]

%41

Mk TR TR o AR BE KR T — ok KRR E16 E L o
Hoe strip #= replace AR 4 51 A A o

XA EZA TRAKRIGFEM o thdofifind EAFEF » 7T AT T TE A% - FIh sub
A bR B9 A g 0 12 start T &89 0 e RAR 5/2\7 start> end EET&H T o

25 7] 2

FRHEHANFE™ count » 5ANIES.7F B 8 count HFEARANIL o Wi —T XA F KL
o REB—NRAZIAFT HGKRA » 41— T banana /423 a EA g% -
24713

FHEWRTOMER B =ZAF5] > AEA T RRER

T RO BTERERFHORIE o — A5
kA2 FERARAFER—NR—ANFTH 39 FBRLE

RIBE A AR o


http://docs.python.org/2/library/stdtypes.html#string-methods

>>> fruit = 'banana'
>>> fruit[0:5:2]
'bnn'

P kAo RA 0 EERAEFEREFE > HALAZA DA R ER—AEFOFHEET -

18 R ZA 77 ik deth 3] = % F 8is_palindrome 5 &, — > — 47K A 89 RR A o

%74

ToEERPAARXARE—NFHFELTRLELS

ENBEFE A HF A LEEN o kg
W TFAEABKAENITA (BRARE—AFHS

— 4

def any_lowercasel
for ¢ in s:
if c.islower():
return True
else:
return False
def any_lowercase?2
for ¢ in s:
if 'c'.islower():
return 'True'
else:
return 'False'
def any_lowercase3
for ¢ in s:
flag = c.islower()
return flag
def any_lowercase4
flag = False
for ¢ in s:
flag = flag or c.islower()
return flag
def any_lowercaseb
for ¢ in s:
if not c.islower():
return False
return True

%475

M ER T — MR LG WE TR MO TR ENTHERITHEREGHL o F—4AF5&
AL 3 I CARIE F B R AT K3 A 2 0 o R B K BAL BR 95 3R 3k FL R A a9 42 3
TAJ #423%kE [Dy > & [ZJ #Ae1sb%8 FAL T ©



Bt —ANE#ITHAL 0 BRENFERBHRAHGRE o tde Tcheer) ENELBEBALTHA
Fjollys » # Fmelond #42-10%L & Tcubedl ° & %% (2001 KR=ZZE#E) T > KA ©AE
»{ HAL » 3% IBM #4z-1 o

5 —A% ™ rotate_word 89 &% > EKR—ANFH Efe—ANEH A SR BRKFRTA EHLZ
Y LI

R 2 RAF ENE R ord » BIEFFEHRIAENREG » KB EA A chr £ ke F i K eg
BHRAFH o FHEATOEFRRBEARFEATAHOIET » Folde TH = :

>>> ord('c') - ord('a')

CcARFHEEFHFE 120 A (FFE  NOFHHS) 5B » IALAERE2(2i2% : K
B B RAE R LA B T — A o

M ER S A GINELGILEA A ROT13 B8 » h ZAAL130 S B AL o 4o FAR TR KA
& BT REFMME— TG o 454 KD,


http://thinkpython2.com/code/rotate.py

FHE B3] o B3R

AFEMNBAATHAROI D > A—FHI P D RBNT R & A LRI EFRIFH 1L
fo 0 BATE R ILFAE P RK A& LA ARG IR R AR d5 IR 15 RO F BE | T8 69 97 o & IT
Sth i — AL IR TR] L AR RE A B R AR o R B VAT AR R A R o

9.1 EIFHF 7 &

AFEHIAF  ANFERERN—ARIEANLI R - MEARS » TR RESRNNHIAFRLLTR
HARBE » £ T Grady WardiZ 4L & » & AMoby# 11X 689 — 3% 4~ (& F kit 517 7]
PH) e A3 5 809 AR B Bk A 5 Ak B AN T DR 5 oA A
6 %95 o £ Moby #9#/L A B F o 1% & 6 TS 4 1138090f fic 3 ART AT & —1 &l K »
KE L F AR words.txt T » THRMbaE 22 7 o

BT FEALLSUA » TR AR LA %R B B4 —T » TZALTUA Python ki o
Python W & 7 —/~"lopen # &4k » KL MA5 % » BE DA E o ART 2R € k%
B o

>>> fin = open('words.txt")

fin R— AR RATHAR TG ERNLF o XA LA LI T BILPERG 7% > 0455
TR A7 AR AT ) —BAT AR SR » RBIit IRy A BN A T/ A

>>> fin.readline()
'aa\r\n'

B—o| S Pagf—AwskA laal T XAE—MBE (F4E: “aa” A RERAL > M
BT 0 R A A LS B00E R o A A AR L6+ B R AR ] - A SOHHAE
HEWGFEI) o BERANAN HEEREEAAMELTH » —ANREE > —AR#RAT > &
HAR A B FDNT — A £ 39 FaF & o

LA F 2L RZALF LR T AL E » FTAT RARARA readline #9854 » 3hAEAT 2]
F—AAT

>>> fin.readline()
'aah\r\n'


http://wikipedia.org/wiki/Moby_Project
http://thinkpython2.com/code/words.txt

T—AE52 Faahl » AR —NMERGBEIL » FEBEFRGE KK o F e R L FHFE
ARARIR » BN 7T CARE A tS Bk 32€ » B 45 % 89 strip 7B T ¢

>>> line = fin.readline()
>>> word = line.strip()
>>> word

'aahed'

JE for PEIR P AT VAE A ST 2t 5 o F 693X AN 7 18 B A words.txt STHF @ KRG 474
— A~

fin = open('words.txt"')
for line in fin:
word = line.strip()
print(word)

2 %°]

T @A JRAHBIRD o RRIREFEAEERIAAE THENAIHZRX-T ©

% °] 1

B — A2 512 B words.ixt © A B R A FEKEGE (R BRI LT
) oo

245 5] 2

1939 » E R R R LA RS2 53 —E57F0 it (BE) » @A —

Moo  AALREF e TANRERSOGFE  IARBRAEHE «c FELE > TMEART
WA AR A R — AN Rk o —ABRE R Fm—2 > 2 JUASNE D%
Z )G s RIB B EEME]T o

FT o RTREET o E—ALF»M has no e R > wREZHLTEA e hBEE >
TN A o

R —TFTLE—F 98B RA » 1L RATH LB AT REA e 8513C » B4 TH— Fax 2490 /&
B P agE e o

%413



B —/ %™ avoids 8 {3 » HK—NE BN ERNFEALSOFHE » LREELEH %
FH P AT E  BREEE o FA—TRERD S REA P MA—MERFHFALNF
Hd o REMATRESHZIRFTHGEFEHE o ReKBISMEZRAFHESL » R 2 E 3R Y
w9

%3] 4

B —/~ % ™uses_only#) &4 » R —ANEEfe—NFEFHSE > wREFREEZTFH B P
0 F 8 > 3R ELE o R A1 acefhlo X JLAF & 4] F 2 ? AKX THoe alfalfal ?
%35

B—/N%Fuses_alltg &k » A —ANEAfT— AL FFFAEGNFHFE > wREFSLF
FHESFHFFESHAT —RHREEDE o H 5 Y342 T A G LF T aeiou ?
aeiouy 89 % ?

%4516

5 —/% F "is_abecedarian ) &3 > o % £ 15 F BT A F AR A BT E RN 5 B I E
(FERFHFLAAFTY) o AL TRBHEF?

JEe

9.3 ¥ &

R 69 A L 2#7%‘15%‘ A Z AL AT AR A1 E8.6F2 T ERMBHR o TEA—RMA
mw

def :
for letter in word:
if letter == 'e':
return False
return True

R for V3R T 2B H F& o o R RPN T Fe» L BFRER 3 FMHE T —AF
ot R ERRBETHIL EhARINEKE e SRR E o

AR =T vA4E A in 3‘55?7-4*‘? s eI AR EBEFERE 0 RIITARA AL MARK > 24 T3
R ZHETA o

avoids &£ —A il FpR A fJhas no e X FEG LI » B LM 2 —4 8] ¢



def avoids
for letter in word:
if letter in forbidden:
return False
return True

AZEINTERNFTERTALIPREE ; o RETHTHARE > hREAE o

uses only§Z Al » RIFLZEHGIAMRT ML o

def uses_only
for letter in word:
if letter not in available:
return False
return True

BRERAH—ANBRAFHEIN L > BNBRA—ANATRHFEI R o wRELF T RIAFATHA
FEI AT REEET o

uses_allZ M HF G L4 s TR EMNB®RTEAFRTEFHENAE

def uses_all
for letter in required:
if letter not in word:
return False
return True

BRFAZARD LTI T BIRRA THARTOFE wRAIEMIREFEEA
JE B BT 0 R EMR o e RAR SR E AL ?"ﬁ BET R ZCERANT
uses_all &t Z AT KA1 R P AR —AEH| » RTELEL XA T

def uses_all :
return uses_only(required, word)

AR IR R AR R, > R AR A ) B At e B I8 R B UL RT AR 8 1
s BB AR K ILE A A 8 5] B A 2T AR kit ) B — A ) 0 TR SR B K
R

b o

5
(=
20
C

M

3

9.4 F % 7] AR

TEGFFTPRETEAA for EFGI R AASHAFEFHEFHFR AR A FEE
skl e



{2is_abecedarianiZ ™R ¥ » A1 F Z 2T IE L 89 A AT > BTCAR for fEIRERAR 247 5
T

def is_abecedarian
previous = word[0]
for ¢ in word:
if ¢ < previous:
return False
previous = ¢
return True

— AP AR AT 8 A R E R 3RT AR A #)2

def is_abecedarian
if len(word) <=
return True
if word[0] > word[1]:
return False
return is_abecedarian(word[1:])

B Sh—Hk 7 ik F while fE3F :

def is_abecedarian
i=
while i < len(word)
if word[i+1] < word[i]:
return False
i= i+

return True

I T i FT0° RBELE | % Tlen(word)-149 84245 R o BoRA I JEIRGTIHE > ARt i
MFH (RTAKS RGN FH) 55 HAFHF (REET—AF4H) o

R T —ANFHESITFH D (FHERPFVFESFATD) o BRINTKRAZENSTFE
FEHEMFT > HBEOEHITAT o

do f— BB EIRERAEA XA » IANFRBLIRRT o ATHIEEIREHRLE LT > T
AZ $#4 Tflossyd 1EAH]F kXK o 2B KE A6 » ATAEIRL LR | 2% 24 0 3k
Bl EAMMLE o ARG —RIEILRT » IR ZBIRE AP RE—ANFHF > REZFEK
1% a9 o

T @& A E% D38is_palindromefy— R A > A T ARSI 3 — MK AE—EI LR
B IF— NIRRT 4 38 F #AT o



def is_palindrome
=
j = len(word)
while i<j:
if word[i] !'= word[j]:
return False
i= i+
j=1
return True

A BATT AFR ) AR AR AT R R B X > RERH T ¢

def is_palindrome
return is_reverse(word, word)

X EHis reverseX MK B8EF 1T Lo o

9.5 VX

MRFE TR ) o AFW BFAMARELEEEHMNR » BARTAFHHHERBBLER - B
1@ hedt > BAF—Z | LRGN A TSR » TRAREMAREE > LEHLRT

BT ARIGIES o

Wdovkhas_no_eA ] » AAMEAN kAL H e AR KRG » LEE e 891781
B o R A DA HIU R R KT — TR A

EHBANGIA » F— R T LFW RGBS X o EAREH e 69 H P » RZ AN £47 P 8
e LT RERIZEAFTELE o RAFRRKP ~ 87 » EERHENF > e EFHE o 2F
Hd R ARG EAE R E 5 WA A BRI E o

(FHE 1 RFoid > ZBMIEE AT shit» E2E A% > REAREHFIAL » BB R KF
B o BORINAILTE R RKEREHATRHE o)

M TARE Tk THag M X Z 4] Z 91 » ARALST VAR — /313 71| & 4o words.txt Z K&k MK —T
RegF2 7 o B M —THE RS » R R AEENGT s f2—TF S RA TH
RIAKE—FH T B AZR%T H5h—A 0 e 88T R4 6409 %47 » {2kt X IR %

e etiRT £ HFR -

B kA > MR A B AR KB AR o A2 R KB — & P4 HIAF R MR 4] 5 R R

1ZARIR TR S 26 kMK > L RREHRAE TR AL o —{2F 3% 5 691 A2 Rt

A2 MR T VA & & PR bug #4412 KT R REER B bug T A& o

— Edsger W. Dijkstra



9.6 Glossary R3] %

file object: A value that represents an open file.
Tt £ 0 RERT — AT A8 U R 4A o

reduction to a previously-solved problem: A way of solving a problem by expressing it as an
instance of a previously-solved problem.

%Hﬁﬁg% %ﬁ \EEMW%&WH D — AP AR R RIRR A 7 ik o e R RE R K

special case: A test case that is a typical or non-obvious (and less likely to be handled
correctly).

HraR £ 45 0 AR A R E R LM R R 69 £ 4] 0 EAEAIR TR SR L IE o

9.7 %]

%AT
AR T — A #AE 0 ZAMRIBAS T B Car Talk @& :

BB N EANEERNFEG LV o REBHR—FARFEGLE » 2HTHFE o Fldo
committee A% > COMMITE e wR AR AEBG— NI L2 @ hEARAZTET » K
%MlSSlSS|pp| EAE :MISISIPle mRipiZ A | A XA FT o 128 —MEEF A=A
TEFF > MAEERT I ANFTREE——ANRIHENGE c SAEATRIFELEHLE %
AR A2 KR AEARE A o RIAFR ? BARS R R—TEAME -

A5 AR AG

253 8
LA A& —/ Car Talk #®15 :

H—RREZRBEEFAEE  BIFETREER - P REBRIEBRE—H > AAEHFH £
LR RE o m A& EIE300° 000k 2T » A 2|89 2 R 3t £3-0-0-0-0-0.

KRR EBN RN > RAEPN G WAL R C L 3 3LEVLE WAL E G Ao if 515 L — 469 o 494 5-
4-4-53% % — /N L HL 0 BT AR 09 BAZ R T A898 5 302 3-1-5-4-4-5.

HT—REZE - BRAAEFTFRELNT o 46T > T ieiE B A3-6-5-4-5-6 - LiE T —
AL ANEFPRANEFTREEOILT - AEFEELNT 22 LLT (L » BASEH
AAELHT |


http://www.cartalk.com/content/puzzlers
http://thinkpython2.com/code/cartalk1.py
http://www.cartalk.com/content/puzzlers

MAFAEAT @ ARABABNOERROBEERZLS T ?

5 A Python #25 kA M — T AT A 84 5454k » RB M — T il R X B RO F o 120 40

25719
I ZE—/ Car Talk #%148 » 4RT LA & Bk

RIARES T » RE RN K INRK 6 F Rk EAF AT o B4 > Bl 2735
&%ﬁﬂ%? ENFHBEHFRRES TR 2P A LA TES > ZAHBEEZIANRALY

2,

y

I
7

& EEES- &iﬂl@ E]'FT"T{:L &ﬂ] éﬁ#ﬁ?iﬁlﬁﬁ CEERRT ;}':k‘ K}L’ﬁﬂﬁl\:ﬁz‘ﬂ]:ﬁbk
WEZLFRX2H — R e RENFHFE > L 2FHA —REREL - #4530 AL
HEANR  MAFRRT + RALS KT ?

E—A Python 25 » #F—TXMRBOM - BF—T : RTREALFHF S8 £fill 7 5RA
}ﬂﬂ,ﬁ‘o

R


http://thinkpython2.com/code/cartalk2.py
http://www.cartalk.com/content/puzzlers
http://thinkpython2.com/code/cartalk3.py

B+ 5k

AFH AL Python @i A A 69— ﬁ*ﬂﬂ%%ﬂ.ﬁﬂi REREAFZTFREE S XTEY
NE s RELFB R —ANNEASANLFERETZAFERLLAE -

g e
10.1 7| &AL 2 )7 7|

FFHEERS D RE—AIOTHEN TP c AFHE L0 REEEFH £FRE
& XEAE TR Z R o — AT R FHE— R R T E » AR F] R o
QAN RBF AT R RA LG T ERRRIIRGAERF T L okk

[ ’ ’ ’ ]

['crunchy frog', 'ram bladder', 'lark vomit']

A FRET A GEAREY T EFARNGI K o AR AT ZNEH B AR T
% o

['spam', » 5, [16, 20]]

PEAFRTUROAE AP EZEHTE » B AL T R 7] RALMERA KD & o
RABEAEGI AR EIN LR TURA TG FIEERES — /o

R TAHE] » FIRGETARS R E ©

>>> cheeses = ['Cheddar', 'Edam', 'Gouda']
>>> numbers = [42, 1

>>> empty = []

>>> print(cheeses, numbers, empty)
['Cheddar', 'Edam', 'Gouda']

[42, ]

[]

10.2 7] & L& 52K

BRI AAF B ER LR RBRFHEFOFHM-ATETELFRTAT « 7T A
HFERARBERINMLE o —F F124E > Python MR H4069 :



>>> cheeses[0]
'Cheddar’

Fo P B R AE » P RAETMEKE o F 355 EF AP —NWRALE &) 09 F 5 £ ) oG i
1% > shadest s B 6 5] k& A IRAL o

>>> numbers = [42, 1
>>> numbers[1] =

>>> numbers

[42, 5]

7| % numbers 895 1] MU EZATAZ123 » LAKKAST o

B10.1& 7 T cheeses > numbers ## £ 7| X 9K S A :

numbers = 0 —s= 42

amply ?'[:]

Figure 10.1: State diagram.

REANZEAAIRRT sty 9=ANDEFET &FH@OYLEINEGLTF > &F AL
5 & LET o cheese £F—NMAQ 12 2= T EMF) % - numbers &4 &ML E : BRAWN
FoATEYGEIA123B EHRAAAS - empty R—DM R EELFHETN % -

PR R A A FH B8 R3] 6 X E -

B —ANEAEREZ X BTUARAREA R RT -

o do RIR KB EBRRE BEAN—MNFH LG RAE R &HF 3 — A %51 44% IndexError °
c o R— AR5 E AL > FokE RNT) R KRB @A 7 it fok idn w6942 & o

PR P AT AR A in B FAF



>>> cheeses = ['Cheddar', 'Edam', 'Gouda']
>>> 'Edam' in cheeses

True

>>> 'Brie' in cheeses

False

10.3 ‘& — 7| &

i i — AN AP BTA K SRR R 8 A kAR for MR T o A for M A RATE B — A F
B E R R 89 R — A 8 8998 K

for cheese in cheeses:
print(cheese)

WwREFRZZEFT—TH.RTE» L@R 4‘4&515%%}*17 194e RARZ BB ARF XL
AE RERFER R o —fkH - TF AR E X range %ﬂ len &AL kA8

for i in range(len(numbers)):
numbers[i] = numbers[i] *

BAEIR®BH T IR > REHBEMAERETT EH o len INMRZKBE IR F AL G
& orange R G LF| R — AT %5 » MO n-1 > n shEEATN RO KET o KRB
AR i AR AR T — AR E 0 R A o 8 08 IR A 36 WAL TE & AR AR I | B 3] R ik
YA\ TSR R E RITIE L ZAE ©

5| & for fEIRT » JEINR A KT R AIEITH ¢

for x in []:
print('This never happens.')

RE D 2T TG H b= & » A2 A ARG 5 XL RR AR M EE—ATF - FTA
T @ik ) &g kT4

['spam', 1, ['Brie', 'Roquefort', 'Pol le Veq']l, [1, 2, 3]]

10.4 7| &R 2 B 5%

Je B +3E F AT A e s R B —Ae



\
\A
\%
o O T 9
1
D M/

[ ’ 4 ’ ’ 4 ]

BEBAEFTARIN R TR/ RO RE :

>>> [0] *

B AT AT AREL @R o FAHIFRIK[M123]ELT =K -

10.5 7| kW1 k

R BAEFLTUR B 5 & L

Ewﬁﬁﬁ¢’¢%%£%7%f4%m’mH%AM%%%O@%%%7%;A’mﬁ%
S—HAINKE Tl RFEANELT » AR RZEAIZG—NEH T o

>>> t[:]
[la|’ lbl, lCl, |dl, le|, lfl]

B A7) & AT VSR 6 > PSR #4738 B R D) R Z 0] 0 A B % k&1 AR bR
by o

YR BRI RAEIE 6 P 5 AR RAR T A S AU ERAT E A



10.6 7| & &) 7 ik
Python A #E7| & 4-4E TR % 7 ik - thde > append LT AL 7| R KRR — N30 LE ¢

>>>t: [lal, |b|, ICI]
>>> t.append('d')

>>> t

[la|, lbl, lCl, |dl]

extend 12 A 5 — /N7 A A5 > Rl A LERMWE —4A2 &L o

>>> t1 = ['a', 'b"', 'c']
>>> t2 = ['d', 'e']

>>> tl.extend(t2)

>>> t1

[la|, lbl, 'C', |dl, le|]

@A FF o 22 RA SR

sort {87 & F e EMARE 5 (FHE  TEE TP L3 ASCI A 65 KA E K ) BE
7]

>>>t: [ldl, |C|, Iel, lbl, Ial]
>>> t.sort()

>>> t

[la|, lbl, lcl, |d|, le|]

K % 35| R 5 kAR T A AR 3 T AR ) R AT B E o do RARR S
BT — A t=tsort() + 48] 445 R AR KL o

10.7 Map, filter, reduce 7| & F 5t & 269 =F 15 7
PR PR A s RT AR T ERXEG— MBI R LN

def
total =
for x in t:
total += x
return total

total B4 ME A0 o FRIEINEBTAZE » x HRAFR| P 2P — AN EME o +=BANEBHEHF L EHT
TH—FEE  c INBEMFAEY BT WILE 4 » total += x 3£ 5 F T total = total +x °



M ENEIREG 4T ctotal RE T AAENZELS s BRHRTFLYUE (ZF) WmE o
| & ¥ TR L E AL kT — AR F A 693E o ATVA Python #2427 A & 69 &4k sum :

>>> t = [1,

r 2]

>>> sum(t)

le— A5 0 kA ERER—ANEEGER LK reduce (EANEEZHZARHES) o

HEEREI—ADNEREZRG F—ANF) & o bl TERHIANSZERBEK—AFHEI L
FIAFHERAREFEHERN » RABEE—RERE FHE ARG L

def
res = []
for s in t:
res.append(s.capitalize())
return res

res A — N E I & ﬂr/f{f}%ﬂ By et 4E o KAV T — AU E M append 7 EHF4E B
F o Hikres WHAFN—HEMRET o

#% L@ & A capitalize_all #9& o — 4 map (£ HEEAHHA) » RAZIARLEE—
K3 (%] F P E capitalize RANF k) AR —AFoFegHEANSTEE -

B —HEREFRMNINRT RR—EAF » RBEBE—MREI|K o thde > T @ 25
K—AFHEI L REREA—ARLFROEREFEHFOFHEAMARN I

def
res = []
for s in t:
if s.isupper():
res.append(s)
return res

isupper £A—NFHETE > WRFFHEFTREEREFERLETAL o

only upper Z# 89z b filter (FREVFE) » RARMEA R EFTOLE > TR
FEAME o

% A 69 3| &3 FAR T A AR map ~ filter A& reduce #9414 ©

10.8 M 4 &



IN—AF] & F MR TER LA 7T % 0w RAR S ERBM A A E G E 5] 0 ARILT AR popik A
kKL

>>>t= [lal, ‘b‘, IC']
>>> x = t.pop(1)

>>> t

[la|, ICI]

>>> X

lbl

pop 577 & » R REMBHAE o b RIRTIGE — AL E > pop ol thfe i & f s
R X

o FAR T M IRGET o ART A del EBEAF K EN

>>> t = [1a1’ ‘b‘, IC']
>>> del t[1]
>>> t

[la|, ICI]

Yo R AR F BAR BRI R L EAE A2 R R 542 E AR XML A remove XA 7 ik ¢

>>>t: [|a|, ‘b‘, IC']
>>> t.remove('b")
>>> t

[la|, |C|]
remove # & B AE L E o

MR E S AE > TOMER del = K &3] ¢
>>>t: ['all ‘b‘l IClI 'dll 'ell ‘f‘]
>>> del t[1:5]

>>> t
[la|’ lfl]

A W EMNFENG—H > WA REXTSRE > L@XAMBIFFINE F11 2% (50 N
RETEF 2asAke®d MMy mRESREHFE 5] Mk e

10.9 7| & A= 5 f+

FHER—ARINFHOTI > FaX—RIAN 7] » 2= hFHERG T RETRT
FA RN o BRR—AFTHBHRAT IR » ART AR list A FHE



>>> s = 'spam'
>>> t = list(s)
>>> t

['s"', 'p', 'a', 'm']
list Z—AMREJREOLFT > IR GELACREATESL  c KRTZBBVEBRAE VA
> AABGFART » | Fr 1t A ERER G o FTARAAT to

list ENREF —MNFHBEFFAR—INFE - wREFBIRFHF B R— ML T IL
R split & A7 % -

>>> s = 'pining for the fjords'
>>> t = s.split()
>>> t

['"pining', 'for', 'the', 'fjords']

TR HFFERZTAN > AR KRAR L E Y o TEREMN TPk AERES T-1 EAZK
il
>>> s = 'spam-spam-spam'

>>> delimiter = '-'
>>> t = s,split(delimiter)
>>> t

['spam', 'spam', 'spam']

join &5 split hakAa R EG— A7 ik o B —NFHBIE » RERITALESBE —& -
join £—ANFH & 7k o BALA e join B TR @mRER o HF BAEE—A ) iiVF%J 5
% e

>>> t = ['pining', 'for', 'the', 'fjords']
>>> delimiter = ' '

>>> s = delimiter.join(t)

>>> g

'pining for the fjords'

E@ZIABIFF o A E-AEETH > A join hEEFR LA —ANEHE - BRRTHF
REIN - &2 FRTAAZFHE"EA-IDZFHFT o

10.10 xt Z A= 4i

Yo R BAVEATT @A RAEE 0]



'banana’

b = 'banana'

EANFBT afe b MAFHE » AR TZHEAN B RATER —NFF

AARE > 2w EH10.2P7F ©

a —= banang’
b — banana’ b —

Figure 10.2: State diagram.

EH—FERLY af bisemATE G > A LA AR 4 o

Ao b ARG E R — A2 R o

ZHERNTERXTIREGTR —A2t%  TAR is BHKF -
>>> g = 'banana'
>>> b = 'banana'

>>> a is b

True

LEZAFF o Python REZ T —AFHENE > Reaf b MIERE -

EAOGEHE > RATR R AR LT ¢

>>> a =
>>> p =
>>> g is b

False

PTAX B AR 6 R A B 32 %4 B 1037 RE94EF T o

a—[1,223]
b—=[1,23]

‘ Figure 10.3: State diagram.

EH=AHERALT > a

12 B4R 5 M A3

LR » BN TARAANF| R ZAAFH > AACNAMEAGLE » ZENRELR—4
P& AARNIFRZR —AE o R AN ZER AL > AAEMLREAFH > 2

e REAIAREF » HERLEZR —AHE o



(FHE:Fl— R MF QA KM MAF & Fl— L2584 LML o)

Az g > &M1—dde (%) TE) RMEIBRARA > 2 EZFR L2 #8930k & — 42t
FIMA — A o Lo RARTHI[1,2,3] > RAFE] =7 R R > BT R R EANMEAE - NER
J#5) o de RBII—ANFI R ARG AL > ROVR S HAF GE 24 T ZME 8 R o

10.11 5| %
oRa AT > AR bea s A 4L A E A @R — A £ ¢

>>> a

>>> p
>>> b is a

True

SLI 89K A [ e 10,457 7 o

4,
o > 11231

Figure 10.4: State diagram.

—ATFR—ANFHXAMBEIA o £ L@ZXANM TP o afe b A E—xtF69%E A5
}ﬂ o

BH—ANFEHERE—ANG A R T RE—ALT s BTGB RIS AL T

Yo R — A5 5 24 G AT A » AR 23— ARG M 815 et 2= oAl L Abs] A -

>>> b[ ] =]
>>> g

[42, 2, 3]

MR AR AL > AZRE Gkt FH LA o ATA— R > AT T R E0HE &
RREBRANLALN » I E AL

2 FRTAE L e FH B R HBRARTERRFAET o 4o FHF

'"banana’

'"banana’

afeb REHOF—ANFHEERARMET » LFRLAFETH A -



10.12 7| & 5 4

LRAEE — AT R — DR R 0 RBAT R T %I R — NG o R R AT
Fl & AR HE2F P R o de T @E A delete_head HEK LT & F Mk FH— N1k

def delete_head
del t[0]

AR E4wT

>>> letters = ['a', 'b', 'c']
>>> delete_head(letters)
>>> letters ['b', 'c']

XSt A L F letters A AF —2 89518 © KB4 B10.557F °

main letters | list
: 0—"g
delete_head 1] I—=h
2 — ¢ ] .
Figure 10.5: Stack diagram.

AAZEANF)ZAERAERTAR » KK E B LT ENZE o

—RXER G EF| R E R A P AHFIROGER » ZHF ER - e append 77 k15— 7]
& AT h T B AP &

>>> t1 = [1, 2]
>>> t2 = tl.append(3)
>>> t1

[1, 2, 3]

>>> t2

None

e

append 155 7 7| & » K%



>>> t3 = t1 + [4]
>>> tl

[1, 2, 3]

MG+ FAGIR T A IR > HRIEBORIIK o

BARFIAA S TR s LLLSRE —RBHERI LG REAGHIE o (bl TERE AR RA
A M IR R B — AN AE

MR BHEFAETHOIN L REMIMEB Lt BT I LK X R REAA o

>>> t4 = [1, 2, 3]
>>> bad_delete_head(t4)
>>> t4

[1, 2, 3]

f£bad_delete_headiX AN 2T 45 B AT GBI 4E > t Ao AFE QY Bl — A2 & o 245 RAGETAZ 5 t 48
T #HEGF| R AL R R E TR RAAT R > BLRAS R o

— R RR T EL T — R R I AR o e taill RADMRBHEE I LR T &L
TN EMPT A LE
def

return t[1:]

B REHKRI|RRIF RS K o« TEAM K :

>>> letters = ['a', 'b', 'c']
>>> rest = tail(letters)

>>> rest

['b', 'c']

10.13 71X



x5 R RA AT EH G AR N SH T hed KRR > F IR AKAR - T
e — e E AT o VAR B ik

1. K% 3P| R 7B A% BEEM - BEFSFH S 5%
AR FHEOFERERG—AHTHE > RERTHER

i o
X
o AR T LT ®RA TR T

word = word.strip()

RAETTR AT BT @ XA 7] RARAG -

t = t.sort()

R % sort & &8 & ZAE » FTVAX t 895 818 ARl & R IK o

BRI R 77 kA i A LA 0 AR AR — T R X AR KL @A 447
—F R -

2. G— AR o

| EAE RGP RRK—IFSAARAR KRS 7 ikkERA G FEHY o Bl BIN—4F] & F
M k—A0F  TTVAR pop » remove ° del # Z i % 8940 K #R4E -

Fhe—AUE o TVAR append 7 B R A e T+ZHAF o Bt AP K 0 W x - K
FE > Ty REAR T EHEY

t.append(x)
t =t + [x]
t += [x]

TERFARLENGT ¢

-append([x])
t.append(x)
[x]

t +x

t t+ t

I + 1

AR EZHEXNTRRA LD LS F » ARG EZERCNGER - BEERARE — A4 75 4B
FT45% o By Z AT A 0 o 427 A 4R AR o



3. REMEH » |AAH L -
do RARE ) sort EAE B ik R A5 A AR LB R RGRI R KT URMA &0 -

>>> t = [3, 1, 2]
>>> t2 = t[:]
>>> t2.sort()

>>> t
[3, 1, 2]
>>> t2
[1, 2, 3]

A ZABTF o ARLT AR A B Hdksorted * INMRF LRGN HGERALTGI L > LS
BRI & e

>>> t2 = sorted(t)

>>> t
[3, 1, 2]
>>> t2
[1, 2, 3]

10.14 Glossary K& 7| &

list: A sequence of values.
Gl&  —ARIMEE T T o

element: One of the values in a list (or other sequence), also called items.
LFE L —AFRBE AT T FegE > o

nested list: A list that is an element of another list.
ARG & - —AMEA BT R AFET] & o

accumulator: A variable used in a loop to add up or accumulate a result.

9

2 im

\s

$ AR AT R A HELRATE .

9

augmented assignment: A statement that updates the value of a variable using an operator

like+=.
BB E S AR A+=RA AREA R REH T EMEES -

reduce: A processing pattern that traverses a sequence and accumulates the elements into
a single result.



reduce : —FFAHEHEX » mh —NF7 > e ERELRESR—DERGLER o

map: A processing pattern that traverses a sequence and performs an operation on each
element.

map : —ALEER > B —ANFF] 0 A FE—AAEARBAITEFREL

filter: A processing pattern that traverses a list and selects the elements that satisfy some
criterion.

filter : —#r QAR X > ‘@ — A7) & - I P RAF R AN 6 — A FE o
object: Something a variable can refer to. An object has a type and a value.
SR REMBEGRETE o — A FARTOENRAY s AR —ME o
equivalent: Having the same value.
A L AR F LA o
identical: Being the same object (which implies equivalence).
HE R —AME (FRELAREARFT) o
reference: The association between a variable and its value.
IR EEabgREexA e
aliasing: A circumstance where two or more variables refer to the same object.
L A=A EARANEA LS TEAE@GHEIL -
delimiter: A character or string used to indicate where a string should be split.

I —AFHRETHE  ARAZTHIFEON T -

10.15 %3]
FoT U 22 BT @3 257 6 AR R AG ©

%41

=AM 0 %4 nested sum  BK— AR I EHIN R RERRITA > LI R Tkt
ko AR


http://thinkpython2.com/code/list_exercises.py

>>> t = [[1, 2], [3], [4, 5, 6]]

>>> nested_sum(t)

% 7] 2

B—A &4k Wb cumsum 0 R —ANEF IR 0 RBRE ety & 5 kAT K6 F
MUERZERINEZF A iHIAMTEN R o o TH &

>>> t = [1,

r 2]

>>> cumsum(t)

[1, 3, 6]

o
<P

3

B — A& 44 middle s HA— AT BE—AFIIK  F7 KR RARIKH KR
REP RIS o FH T :

\

>>>t:[r ’ ’ ]
>>> middle(t)
[2, 3]

%] 4

B — /@3 4 chop » HM— AT R » BAEANIIR ik E R BEEM o 40 T A

>>>t:[l!l]
>>> chop(t)
>>> ¢
[2, 3]
¢35

B5—AMNRE > LA is_sorted » B — AT RAFA A R I KA R FHIRFFHED 0 %
BEE 0 GMRER o b T AR

>>> is_sorted([1, 2, 2])
True
>>> is_sorted(['b', 'a'])
False



%4516

7 A 3697 S 9T VAR ST A5 PR EARES R B A B 4297 o B —A %% 0 4 4 is_anagram
BRAANFES » wREA T AREE L o

"
<B

A7

— %% > %4 has_duplicates » #HK— 1Mk > wRE@ATEZ ENGTE > &
o AN FHEL T REAS IR T & o

I dﬂ

%4.°18
EAGALTAMA B RTARELLRE—TF LS HFoiR o

BA iR LA 2324 » “%?%AAﬂﬂimi%M$%§k9%qﬂﬁ%fT%A%m
ARAFAME AR GEE c #F—T  ART XM randint HECE A KRBT ERD » IANARHLE
4 f random A3k F o

IRFT VAN 12 L BRI RAG o

%439

B —A~HH 0 R words.txt 0 RBERIZ—AF & 2 BA R PENMAETHRZZIANAIH T
WA o B RASIRA G IXHE 0 R 3 —*/\&)ﬂ append 7 % > B Sh—AA A 3§z Bagak
Nit=t+[x]c AAMAZITHEAEK? AH L2 LZHE?
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A In BIEAENKBI BRI R EARNCEK o
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TwEH » RS LA L RE —F c RN A EL T11380941 %4 » KL HA1TH
HACIRB 218 » KA AT LB TEBILERTF o

AL RT » E—A %%k > &% in_bisect » Ik — MR 094 B F IR FHEF] 697 & »
AR —NBAefL s EPZFPERIANME ) KRBT ARG R E » RAFIHEREE o
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M A4 REA R AETIE T8sRd] o 5 SRR ER—TEZMVLATHA
HAE I o 449 40

1% 312

AR > (RRBIEEZ AT WwRBAR—NFHELE > ki A TE4) - thde > shoe
Fo coldst T vA4E 4k f£ — AL 4 A% 48 A&, schooled ° (%4 i : shoe+cold= schooled ) 77 171X
AR EAG] R BT LI A TR R e
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http://thinkpython2.com/code/inlist.py
http://thinkpython2.com/code/reverse_pair.py
http://thinkpython2.com/code/interlock.py
http://puzzlers.org

Bt—% g

AFTERGAZZFI—AREGERY > 2 F 8 o FIT Python RAFEH AR — ;R
FHAMEBR S F P ARG E o

1.1 535 —froe 4

FRFAGE TN A M 2B 2T 0 ZDEAMANIS o IR EE > K5 bR A
B mEFRE®m s RTARIJLFAEATER RM KT o

(iF47E : NFAF % string » 217 & list » A% F 3 dictionary » Python &M% & £ A3k & —
Mz ER ARAZESHS EARCEERT » BERF K EZAFFER—T >
e B CE RXGEERAR - )

FHOFE—ADNGE]  FERCERN KT > MLt AT A — ML > s
AR o BT 2 A & B B — AN ARG AEAE o X AR Fe AEAE 09 2 2 Sk AR A AE4E AT o A B4R
,ﬂl‘ﬂl‘llﬁ o

(FHEZ FEAMZERS AZHRASRKZORZA > REELS ZhoibFZRFEH o)

R EFET R —ADFHRERKT RAE B4R —FBRG X A o AT MRALTT AL A A4k
Gt B — ANMEAE o BRI 0 HATT AR L — AR L E B AT B B JE TR R AR 6 L 0 XA
SR A RFH ST o

dict A RO — A RARE B EFR o BA dict FRERKNLFT » FAM B ki
RARMERL -

>>> eng2sp = dict()
>>> eng2sp

{3

K65 bl T AR RERT—AEFHE o BEFRLE T » TIMER FTH5 -

>>> eng2sp['one'] = 'uno'

H— A RABE ST — A > RARBS T 48 'one’ BI4E4L 'Uno' « 4o B &A1 A RAT P 4 — T X
AR RAAE B LEA AN T o AP AR SR T

X

>>> eng2sp
{'one': 'uno'}



AR g 09 KA T AR RN o Wl R T ARB R S —NH Z ARG F 3

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'}

AR —T » RRAEA B FEREETT » A2RFF—4

>>> eng2sp
{'one': 'uno', 'three': 'tres', 'two': 'dos'}

XA RDTF R—H T o 4o RAREAR WA LR X @& B RATE] 8 4 BT R
—H# o ERR L > TR 8 AT L AR Y o

oA A TE R+ BAFREEOE AT AR EIE S RHI 0 o H AR T v B4
AR &R B 4RAE

>>> eng2sp['two']
'dos'

42'two' & 2Bk 4t Bl 4248 dos' © BT VAR B BED)IR 5 H+ R I o
o BARF P R AR T4 RG] e TR T

>>> eng2sp[ ' four']
KeyError: 'four'

len JFZ B TUAREFR Y ; BoRE4EEFG4 R

>>> len(eng2sp)

in EFFLERTFE RTUARECRABEMEERZAELETFEY (RFIB4 > TaEH
BiAEAE) o

>>> 'one' in eng2sp
True
>>> 'uno' in eng2sp
False

LR WA A S EFRY » RREA B values 7 ik 0 AT AL le4E1ERE » REF in F BT
AT :



>>> vals = eng2sp.values()
>>> 'uno' in vals

True

N EAFLEFRPRANERFPARRAGEET o A2 AR > ChieRIRFH L7 &P o)5—
MNE o w8OHT T o AAT AMMERMKT » XA EKHILE S 090t » k3| EAeg L
l:g_o

& F 2 %% 0 Python 4 A T — AP oob A R 09 B ik » Rk A — iRk Fo94 M 1 in B4
Ltk AAHERBSFRAES K > T L@GRA S VA LRyt LER—
HE) o RAE1BALBB—TRLEZNRE » FERE S FILE )G 4 4EIL M 3k 6g M2 o

11.2 i 5 34 4 1+ 4 &

BRI — AT S AERBLE—TENTELAT 57K - RTRBE—T 7 k%
LI

1. RTARZ26NEE » H—AMRER AT - RBREBHENTHE » AT EHANEK
AR B2 2 TR E @ o TR B 9 L AHFIBT o

2. RTUAEZ—NA26MNTFENI R o RERIEFNFEHEBRR—NEFT (AR EH ord
Bd) o MR EHFFHEAZIANI KRG FG] > R Rimta g 69715 E -

3 MR — AT AFEHIEA > AnFE BRI REAA 2 094848 o F—K
F—AFH > RAFREER— N o LERBEZIANFH > hEHERECH R Lt
R AP o

st}
>

R kR TR E G ER 2N E A TR ERNT ERL R o

FHRA—FEF AT X 3 A ZRZIEAME TAF— 3 o o A F 2 R AL LT
EMNAFLEAETHETANETE s AFRAL T AEENTERRBEEMZN -

T @ &R AR

def
d = dict()
for ¢ in s:
if ¢ not in d:
d[c] =
else:
d[c] +=
return d

#8948 F A histogram » XA —MATFEARE » FEL R (RAMKR) 9EE -



BA Y AT T — A E TR o for BIRRT TEATHS - BRBRBIFGHE » LR
HCRRAEFHRY  REFRFQE-ANHGR > 424 c> WBEA1 (AARXRKEEE —K
T) cWwRcCBBEETFEFT » #at dc]#IT—TF Zho o

T & AR AR

>>> h = histogram('brontosaurus')
>>> h
{la|: , lbl: , IOI: , |n|: , ISI: , Irl: , Iul: , ltl: }

A A

histogram®y 2R Z A FHaf= b AT —R o HALT AR » FF o

FHRAE—AFiE > K get TR —ANARNE o W REINMEETEFHE > get b e
B2 A4 e R G  ERRB XKL o oo -

>>> h = histogram('a')
>>> h

{'a': 1)

>>> h.get('a', 0)

>>> h.get('b', 0)

WMANES] » A get AT ik 0 k4% 5 —T histogram XA &k > 1k B E L o T A E4pA
if & 67 o

11.3 (A3 5 F 42

Yo R AR for B 6) L@ A F i > BF 2l HFRF G A o Bl T @A print_hist & 23t
WP e E—MEG 41

def
for ¢ in h:
print(c, h[c])

WM T

>>> h = histogram('parrot')
>>> print_hist(h)
alplr2tilo



PR e i AR A RN o FRAE—ANRA B keys 897 % o FH P GITA
R —ANT & 0 AT IR o MA%S] > 52— TF E@Z A print_hist u#{ s LB IRRB T
B & 0905 sy A e A 4R o

11.4 ¥ w) & 3%

Uk —AFE o A K AR SR B 844G v=d[K] o AR B -
f9do RARA AL v B HAE KR RA AT : % THA TL— AR A v o 42

ER A ARE » AR T NP —A 0 RERT AT A 2 948 — AN & o Lok »
B —A R LB EREARIE TR LA E—T -

def
for k in d:
if d[k] == v:
return k

raise LookupError()

Lﬁ\m%i%ﬁi’?ﬁ%f\]ﬁﬁ% — A F s BT — A4S C raise ° raiseiE 41 &S K — 4N
s 23X LT £ LookupError » X2 —AMAB A% 0 AR ERBEERK -

o REMNETTEMNMEGIE > hERE vVEFRPEAEAEBEERLR > ATASE raise —NFF
Bk o

T @& — AR RAT I 6 & RG]

>>> h = histogram('parrot')
>>> k = reverse_lookup(h, 2)

>>> k

T@aZAE—NTRRIE

>>> k = reverse_lookup(h, 3)
Traceback (most recent call last): File "<stdin>", line 1, in <module> File '"<stdi
n>", line 5, in reverse_lookup ValueError

% B T raise — N F 9 R A Python #u B89 7% £ — 48« B LME—MEHAR—

MEIRAT & o

raise & 4] 7 VA% ¥ e 6 451242 BARE A T 0 R 4L o W T A7 ¢



>>> raise ValueError('value does not appear in the dictionary')

Traceback (most recent call last):
ValueError:

HOERBEREFERRRE RS s wRELF
fedk & KAT A4 o

11.5 F o F= 5| &

File "<stdin>", line 1, in ?
value does not appear in the dictionary

B 61E > AAFRTHEKRT » R/FHHE

PIRTT AN F R F L o Wl bR —AF 8> BB TFHEFRONE > RTRERESH

—F s Wk AFE T — DI FRA B FFGFE o
N T RP G EMMERE ZA—NFTEHGI] K o

T @ RE A — A TR R

def
inverse = dict()
for key in d:
val = d[key]
if val not in inverse:
inverse[val] = [key]
else:
inverse[val].append(key)

return inverse

FR VI B AZ 0 key R
inverse ANFH L@ » sh &k A XL E RGP €
Bk A o TMHBLARXNMEBECEB LT
L= NEHTILT o

T @ L— A

>>> hist = histogram( 'parrot')

>>> hist

{'a': 1, 'p'+ 1, 'r': 2, 't': 1, 'o': 1}
>>> inverse = invert_dict(hist)

>>> inverse

{1: ['a", 'p', 't', '0o'], 2: ['r']}

BT EARAFE] d T — A2 > val R & 894248 o

B AT RA LN FER RIAAGRE » £

o 4o R val i
s TAREE 5 — 370 » RER—ANETE

XA ATV 2T 2 89489 2] & P e LA 6
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Figure 11.1: State diagram.

B 11.1 4 hist # inverse AN FRGE AR - F R mﬁﬁi%’iﬁﬁ%T*ﬂdm’ﬁﬁm
AT o W RAEA KR S FEARREFA S > N HE—AFEAN > FEAFR
Wi eiAB 7AESNT » IHEBERELEMETH o

BT AFRPOEEARTIE > ARG o wRIBBRA4EEE » H2EE| W TH T
él]%a‘tk :

>>> t = [1, 2, 3]

>>> d = dict()

>>> d[t] = 'oops'

Traceback (most recent call last): File "<stdin>", line 1, in ? TypeError: list obje
cts are unhashable

RZAHE 0 FRERGA R (BKFIR) RFNWY > L3R ZARE PTAH AR LI LT

hash £ — /&% » FHMAEEZ—FL > ABEE — MR o F I XL ERR G f & RAA
2 o X e AL W S A ©

YRR THR > AAIAEEF o (2ho RAETUAE K > b 27 & > SREBT o Blde > 1R4]

%*A%ﬁﬁ%N@’WWmﬁﬁ%%%%ﬁ’%éﬁﬁﬁﬁ%@_o%%%%&T%’%

Fﬁﬁ FaA AL s MRS ER —AMLET o R —MERTAA RN E T > SRk
RRERTB EMNMET o« EXFHRAMFBET AT o

B AN A 2 BT EHI 6 > IR AT L RAIRAT © BRI 31
BHF XA AE  IARMNSET—F%%7 o

A A 5327 SR > PTVATR AR ks » RAE R Sk ARqa -



(FAE bR RA—FEINE > AR AFFA 0@ KD PR EENFN R KT
fo 0 FEIEH )

11.6 Memos & %=

Jo BARKIE T 6.7 PIRE M E A RKF) > AT RAME S EIEKR > HEEITHE LT
KT o Hoks miTat e RELE o

EHMIREELACE » hBAF—THNM2 BPEFTT % n=4064E R FRB A 9 HF R o

fibonacc
n—sa= 4

__‘ﬁ\__‘
= =

fibonace

n =——a= 2

fibonace

N =— i

fibonace

n = i

fibonace

n == )

fibonace

n—==10

fibonace

n—>=1

Figure 11.2: Call graph.

BRABRETT —APHRFAE  BIEAENEZRTTRHRRANGERA XL c MELEHK
¥} H5E n=4> AR T n=3F n=2F M F KL - 469 n=38 1 Z /A n=24 n=1/
FE U o ARILEHE o

ia???flbonacm( )Aefibonacci(1) &R A %V Rve o XA AR R 77 £ R » A SR8
v R RAKMIKT o

%?k*ﬁ,‘&%ﬁi%%ﬁ —TeRBITFLNME » RERELE-ANFRT - LA FRLGEE
figAek » MG EMETTRBEA > X &5 o T @L—AMEZAP IR I E R

known = {0:0, 1:1}
def fibonacci
if n in known:
return known[n]
res = fibonacci(n-1) + fibonacci(n-2)
known[n] = res
return res



known £ —/MA kKRG CRITE X RN Z X FAEG T o AR BAHBA > 03120 > 1312
1 B A5 A& A8 FERIPEJ[HAE -

ﬁﬁ?/\i‘ «&ﬂlg REAEAT o ke E known EAFHE > R EDATTHEIGT AL
% @ ° Z:?\)»k\éﬁi’gﬁii"--ﬁ:&%ﬁéé{ﬁ ’ %ﬂﬁil}?;ﬂ_ﬁ@ ) ﬁ&)é‘ié@ﬁ/]\%ﬁ'i‘]'%iéﬁ
@0

o

Yo RARBATR —AMIRAGE RN R R > REEI R RMARAZRIT S

M7 2R%=E

£ E@eBF P o known EAFRAEE KRG > IACET L HRA - XL %
BB o RO EELANLBEE  BAFH HEATAFNRLEEF o B LT 4H
Bt B KGR T o 2 AL AR A 4 R RAR T o

FHE R AR T EEN flag W EFIR S e A RAB A LB RETRIOARTEZR
8 o tbﬁaﬁéﬁﬁﬁ»)ﬂz F 4 verbose 8RR T & 0 kizhl A E A F G F @A

verbose = True

def :

if verbose:
print('Running examplel')

WwREELLERTEETHWME » ZRABEEIN c TEOHBTFF » RRAAZBIRAT HELT
LAHERAT

been_called = False
def :
been_called = True

RTAEBIT—TF » R/ » A& been_called 89187 R & TAL o ZAF LR B 2
example2iX > H A E T — /97894 7 been_called BT E - RPLZERZE > BHHRTE
WHEAT > AFE&¥aeRTE -

RERPAD RSN TET TN LARABAIMNEAZIANEHTE

been_called = False

def :
global been_called
been_called = True

global A 67 AR5 6 X R XL ARBER ¢ TAXANREA > been_called X2 AR €+ T &4
H—ANFLRHREE -



T@RGETF » RE LR T FRITEHN

count =
def
count = count +

EATH)TE - 1354 FIRF :

UnboundLocalError: local variable 'count' referenced before assignment

(FEE BIERTHELSERY T HIREIE  HIFTE count KB WAAKAES] A o )

Python &R %X A count £ & 3R69 » KRB A TRIHNB L » FRALEEZ T EI A HRKE
12 B o IXAF B AL 8 ARk A IEAR R A E Arcount A AR EE

def

global count
count +=

R BB EHEHGE—NTERGME > RTALEFAZT ERAEG

known = {0:0, 1:1}
def
known[2] =

AR TUEABDYI AREFREORND - MR EERAE B R EREEHLZI A
REEWRME » kL AEFAT ¢

def :
global known
known = dict()

EREERARN AZTRER > BXEGAERHTENME > HIERFRERKT o
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REHBEEMBHELRT > w&})ﬂ«ﬁfl’ﬁm&%ﬂ%iﬂé%éﬁifﬁi&%i}%i&%?&%é}bT o TEg—3
XA B REAE M T

YR ¢ RTRY4 DRI o wRAEFZ IR —ALARLA » M R Rar@eg+47 0 3K
H AR B G DA EG] o RT AR HE T IHRY » X H B/ R AE AT
W NAT > BHEEF c wREEBET > RTURAN—T n> —HBEREB LR IM N



i REBEHEmn AHRRKIBRFKRET o

BEBEA R | XEARRAATT A S B A RIE A 0 R RATI BRIE ORE e TR
CETES SEEEVSIELIE S RO S RN A EF S
* i RARRATAR 0 HE—TEHEBETAT -

5B AR AR ILE B S B4R KRG o A6 k31 s Bl Rt E -0 2+ &F
B F 346 AR T e B — T 4R AT AT A F 0 RAAIE K F R MEE D o
Pty BARKAELERES TRTY (B4E  LhAAAREENER ) 3
Ih—Fr b HEARN RN TR ZRE AN ER  AAERNZLT—K - @MY I—&K
Mg o

#eXAuH g XA E R d > ER KB R o £6.9IERNT AT — M F T o pprint
BHAE T — A pprint BE > R EALS IR E 60 R A kAR BE R OB AL LT R
(pprint L2 [pretty print] 894 %) ©

BRBR—T » BEW TR R AKX > A R BER 6 R 3h 248 B /45 42 o

11.9 Glossary RiZ 7| &

mapping: A relationship in which each element of one set corresponds to an element of
another set.

B4t —AREFALES A —ARBEF AL —— R XA o
dictionary: A mapping from keys to their corresponding values.
FH AR A 2 AR A B 4T o
key-value pair: The representation of the mapping from a key to a value.
AR ¢ ARG X A6 — a4 fe st & 69 4E4E o
item: In a dictionary, another name for a key-value pair.
ML F P A A A AL ] R o
key: An object that appears in a dictionary as the first part of a key-value pair.
o FRP A G A FHE— D

value: An object that appears in a dictionary as the second part of a key-value pair. This is
more specific than our previous use of the word “value”.

SEAE T FR P — A G A0 E S o KA L AR TR > £ AR
AL P A4S RAGRALAE TR RS o



implementation: A way of performing a computation.
EH, L BATHF G —F 7 X o

hashtable: The algorithm used to implement Python dictionaries.
"4 & 1 Python S F L 69 — A% F ik o

hash function: A function used by a hashtable to compute the location for a key.
b A R E A RAR R A — AP R B RETH R — AR E o

hashable: A type that has a hash function. Immutable types like integers, floats and strings
are hashable; mutable types like lists and dictionaries are not.

BT T AR A A BE o R T R ke B i 8 SR A B AR 8
EEESAR R E = -l 7 NP

(FHE: TERRMFORY  AARBRARRE  FAERAELE L)
lookup: A dictionary operation that takes a key and finds the corresponding value.
B FRBEG M RIECTH G ERA L4 -

reverse lookup: A dictionary operation that takes a value and finds one or more keys that
map to it.

e d K FRIBAEG—F o RIE—ANEERAS G —ADARE S Ao
raise statement: A statement that (deliberately) raises an exception.
raise 1% ¢ @ AFHE RJo b A H G —AE e o
singleton: A list (or other sequence) with a single element.
FAFERE  REA-NERATNHIRIA LT F] -

call graph: A diagram that shows every frame created during the execution of a program,
with an arrow from each caller to each callee.

PRE © —A A AR ETRA T AU R KRR E AR A Ak
FZ 8] o

memo: A computed value stored to avoid unnecessary future computation.
&5 F T EAFR A Gk AL R 0 B BB BB o

global variable: A variable defined outside a function. Global variables can be accessed from
any function.

AREE I RFIIETNLTE - AR TEREPTA RF R EBALR



global statement: A statement that declares a variable name global.
global #%¢) : FRA—ANREAERMES ©
flag: A boolean variable used to indicate whether a condition is true.
BB —AHREE AR —AKHRTHA -
declaration: A statement like global that tells the interpreter something about a variable.

7B 1 tbde global X A£ 8948 4] » R &R AR T S0 H4E
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B — AR ECR IR I words.txt TP A9 £7 0 REEARE R — TR o ERHATR
FeoRBERIn BAARRREE-NFHELSETRTY -

o RIRBE F+F %D » RTAF—TFT R ELAAF AT in EEFARAITE TR
})_iz o
5 °] 2

ik — T FH T setdefault 7 ko948 & XA » RERARXANF kR E—AEHERAL invert_dict
Bgk o H AR o

%443

A & &8 7 ik kit —T =545 ¥ iAckermann &gk » A A & T A RIEIE R AL E R
By 5k o T 1 AT o AHIAAD o

%74

W REBIETHELENLET > R CLEEL—N%™ has_duplicates 9% 3 T » A FK A
P EABAEE wREGAAZTEATEE > REPAE o

AFRAS ARk B8 £ W o 701K o
%.°]5

— AT b RS F A AN — A s RAATERA TEgEst) (ARLFREEAITN
rotate_word > #FHE  AEF I ANGIT REKE] o 0 o) o


http://thinkpython2.com/code/invert_dict.py]
http://thinkpython2.com/code/ackermann_memo.py
http://thinkpython2.com/code/has_duplicates.py
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T L —"kHACar Talkég kg :

i &5k B — A% ™ Dan O'Leary® Bl & o L R I —A %47 » AL H — 45
s ANFFE S RGHATHRGHF W o 285 —NF& > FRNZH5REE S F
7§f‘ B BEGRVE—BE—HF - B —TAFE» LA F—NFEHREIEL RE
BoANFEERR ARG EANS—ABBEYGR FT AL FLE o ARZFRAERT » AN
HZW%?

‘M‘ \\\ Tﬁ' 25:\

A R — ARG T o AN B —TEANFHE £ > Twrack] ° X35 —
MNFE o FRGOANAFEEEE TR-AC-KI o 12X 5 ANFHFE 8L TW-A-C-
Kl » ZTZAANEGEFAHFLE o (FHE: ALY @TREET » BAKK
P

{23 NE 2V H —A > Dan A=A 14869 » - F MR ANFELS S ERABF AW
F X @A F 7 F 5] o FREE A 0 X AP P

BRAVAAFARINGFRIBE-NFHERAGE-NFTEIF - bEANEFIRTERF
FHFLHE > TR CMU ZFF# o TN L ERF L EIRZELZRTHR RFRRET
— /% HAread_dictionary 8 &4 » R RIS R FEE 0 ARG R E— Python #1325 & E
B AN A B A — AN B R R R T o

B — B F ok BB PT A i Rk AE B R 6 47 o A4 4K D o
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http://thinkpython2.com/code/rotate_pairs.py
http://www.cartalk.com/content/puzzlers
http://www.speech.cs.cmu.edu/cgi-bin/cmudict
http://thinkpython2.com/code/c06d
http://thinkpython2.com/code/pronounce.py
http://thinkpython2.com/code/homophone.py

X5 - . =

B+ == A
AFHRMNBROEZAI—FFARELA > LA ARI| X ~ FRFe LA fTHE T4 o sLItiE
H—EFHRAGAGE : TERENT A REF>HRZENF -

—BRT L LA KRR tuple &2 RIEA F o A AIA AR [tapal] 895 > Bk
Fsuppled Z @&y —AE1EF o 2ARERT » KE-L#®E[tupal] » 3k Tquadruples —4# o

121 LA R TS K

LA — AP o RBMETARAEZRA G » F AR EFFFHEA R3] > FIATREIAL
A7 R JEFAL 0 =18 FH A R F| LA UL AT TS 2y o

LR EA— AP RES 5 Rty E

>>> t = lal, lbl, ‘C', |d|, lel

BRI ANENAEMRGTA  LAE LR EES

>>> t1 = 'a',
>>> type(tl)
<class 'tuple'>

AR5 H— AN F R AL

>>> t2 = ('a')
>>> type(t2)
<class 'str'>

B—FREAME T EAERAE R tuple ° FRBESIERLT » RARKBELZ—MEHT
4 o

>>> t = tuple()
>>> t

0



WwREFH AT (MW FHE S A RRFAL) » ERKSFE—DNULEF P T E AR
8 7L 4 o

>>> t = tuple('lupins')
>>> t
(ll|, IUI, lpl, |i|’ ln|, ISI)
tuple £ R E X F P T » FIAGRRKRTEAREATELT »

PR EAEHFELARERNTAL - FHEFTTUARARETIIAE ¢

MR EFFOUTUAR THRBRE-RRASGTE -

>>> t[1:3]
(lb|, ICI)

{2 RARBS K ARFHEANALE > RAFEHIRT ¢

>>> t[0] = 'A'
TypeError: object doesn't support item assignment

H A AR TS0 s RS R L P E o 2R TUAA B — AL R R CAH G T
2 o

>>> t = ('A',) + t[1:]
>>> t
(lA|’ lbl, lCl, |d|’ le|)

TEENBGRLT —AHFHOALA REEtHERT INHGTA -

*AZEFLERNT OB AT ] 5 Python NEANALEGEAALE A o mRABF >
AT — /M UF o iRL R LRI TR AEZAE -

HETARRAAEZE » @A TERKLEIET (BERKLER) o

>>> (6, 1, 2) < (0, 3, 4)
True
>>> (0,

, ) < (6, 3, 4)

True



12.2 LA TRAE

x AR E R ERAT LB — A FRRAE o AT B &k FILEE > s MA — NI R
2 o e T @R /1\1'5']%‘1’;%)@5% afb

>>> temp = a
>>> a = b

>>> p = temp

AR R EFEMIN G s UM ERET

>>> a, b =b, a

PO ETFEARG—ANAL s AL RERXGTA o HAEABIRS T 269 %
ok uR:oF & f&éﬁa’ﬁf% TM'L(FJ'J%ZZ’&“{L_°

belo 4%*

5 kA
%%
5 A AN T E A 69 3 B AR OL A A — AR o

>>> a, b = ’ ’

ValueError: too many values to unpack

FEEZEGERAT » FTEAURZEEZ—FF7] (FHE N FERXFTA) © o> Zl—A
W FeR AL R e R — AN P L e — ARG 0 T VA e T ARAS 23,

>>> addr = 'monty@python.org'
>>> uname, domain = addr.split('@')

split 89 B EMEZ—ANA AN LENGT] & 3 HF—AMTEREL T uname IANEE - AR

\=4

467 domain AT F o

>>> uname
'monty’

>>> domain
'python.org'

12.3 JH /U 2B R Bl 4E

PR s — M RBEAGRBE — A > B REAMEZ—ANAA > KRBT S AMME—4F
T o Blde » e RARBZIE A NELAR - HE AR wRES A TH xly AR X%y AR
T o BAFE Ak R R MR X R A o



N B & divmod Sh 2K AANAK » RABERE— AN AMEGTHE s IAMEY A BiE
o

T R A HA— AW

>>> t = divmod(7, 3)
>>> t

(2, 1)

R AT VAR 7L IRAB R 9 3| 5 1 31X A A

>>> quot, rem = divmod(7, 3)

>>> quot

>>> rem

T@EHE T F o RPERE —AUAAE N R EE

def
return min(t), max(t)

max F= min #F &£ A E & ¥k 0 2R E 5] F é@ﬁkﬁ%@%"ﬁd%ﬁ » min_max XA~ &%k 4 Bl iR
FmRAEF A 0 RIEIRIX A AMEAE A U4 KR

124 58K ET L TA

JEM S HTAHIEES A o MEFTFRRMAY XEHL » TAKHA 554 Fok F 5] —
AALF o fil4e printall 3T PARBAE & 5 A B2 0 R B IRBATAAT A 8 ¢

def

print(args)
RAT VAT B B R R A9 X 54 5 12 args B ALY TR B o TEEAT—TEAHEK
Yo fTAE A

>>> printall(1, , '3")
(1, ,'3")



5 E by ?iiéy\ LT cWwRA—AP M REBIeECIMEA SN 5 EHL— R
o T AR R 5*EF K o thde divmod ZRLAZEAANSLE s wREE—ANATE > £
HATIEE M ¢

A
o))

>>> t = (7, 3)
>>> divmod(t)
TypeError: divmod expected arguments, got

{24 RYFHEAAM > LTAT ¢

>>> divmod(*t)

(2, 1)

BREANBEIRLARTHAREET T LA o tbde max F2 min sh T LERAEE R T 423 :

>>> max(1, 2, 3)

{2 KFa HE sum L IATT o

>>> sum(1, 2, 3)
TypeError: sum expected at most arguments, got

A% > BE—AL A sumall 89 2% > LT ABEMME R E N 54 0 BE Efn o

12.5 7| & Fo L 4E

zZip R— MR E R > HRANSRE S5 ﬁﬁﬁ%ﬁ,%ﬁ BB — G| A HF| A
FEANTEER LT IENFI]F g — AT E o nuﬁZ%aN%Eﬁ s ot B Ao A £
6 A PEdL A o5 B — A o

TEEANPFF > —AFHER—AFIRIAY zip IASREEEI] T —A

>>> s = 'abhc'
>>> t = [0,

r 2]

>>> zip(s, t)

<zip object at >
R F AR EMEE — A zip A R 0 % R T AR RSB ARPTA B RAEL 2 o zip R F A B for

IR



>>> for pair in zip(s, t): ...
print(pair) ...

(‘a', @) ('b', 1) ('c', 2)

zip 2 F A —MHERE - LA %fﬂl”fukﬁﬁ‘/l\f?ﬁl 2t % o R 7| & A KA > 2R
Bl To &t Rzl & kB e REPHIETLE o

Yo R 5| R 8B FAf a7 ik TR zip 2 R kMR — AN &

>>> list(zip(s, t))
[¢a’, 0), ('b", 1), ('c', 2)]

BEERZ AW AAHROT & ;s ERZIANGIFF > ENATARLOSTFREPH—NFEF
VAR B & P2t AL B 6T o

ERBETRRGFIF » BEGERKERETREN—A o

>>> list(zip('Anne', 'Elk'"))
[C'AY, 'E"), ('n', "1%), ('n', 'k')]

R for PEIR kiR —ASULRD| & B BTAE » T VAR UL IRAA 15 6] ©

t = [('a', 0), ('b', 1), (‘c', 2)]
for letter, number in t:
print(number, letter)

HREH IR > Python AL PR FH T —AMUA » ABRAETMMEL FHEIRT -
AR E Rl

4o R 4 &1 F zip ~ for %%V/Lﬁftéﬂﬁ&vﬁ s ShECAT B —Ab AL B B R AN A B B 64 AR AT 4
& o ke T @] F F 49 has_match AR 4L » «T%»Iir%/\ Flt1Fe 121 A 54k » R R G E
—AERIMEE i AR t1]i] == t2[i] & ﬁ:

def has_match
for x, y in zip(ti, t2):
if x == y:
return True
return False

o FARZ R — AT P PR L E AR EAN Y &5 > TR A B8 %3 enumerate :



for index, element in enumerate('abc'):
print(index, element)

enumerate R G REEZE —MERN L » BLBHEANARSF T 3 F— 38 4 — A&7
(MOFF4E) ARG EFIN—ANAE o ERT OB TP » HERAET @

12.6 #3514

FHE—ANL Y items I F ik 0 2RE—ANHAAARGFD] » F—ANUAHART F R P8 —
AEEAE 3T o

>>>d = {'a':0, 'b':1, 'c':2}
>>> t = d.items()
>>> t

dict_items([('c', 2), ('a', 0), ('b", 1)])

R T— dict_items A £ > ZA—ANERE » BRATA G4 o TULE for AR E @ A X
At g e THT T

>>> for key, value in d.items():
print(key, value)
. C a b

R HZTAET o FHREEGRALRA B RIMFE o

B kAR R 8978 ARBEALT AR — AR B R ks AL — A ey T3

>>t = [('a', 0), ('c', 2), ('b', 1)]
>>> d = dict(t)
>>> d

{la|: , 'c': , "b': }

542 A dict Ao zip » 2AFR| MR L FHGHES X

>>> d = dict(zip('abc', range(3)))
>>> d

{la|: , ICI: , |b|: }



F 36 update 7 HFALIK— MU R 0 RERENEA B RNm Bl — DT A2y T3
P o

AT R PR E MM E (Z2LZRAZXNFRRGERNIN L) o oo » —A
WEF TR T UK - ZFNHIENB TR RETE o BieXi1E LT last  first #=
number L=A%F > TR 4 T &R EN

directory[last, first] = number

F TN REXZ—ADTA o RATVT AR AAWRAEE 8) kil Z A2 o

for last, first in directory:
print(first, last, directory[last, first])

@ AEIRA R TP eG4 o RAERZ LN o BF L FENTAYTES F IRIEL last
Fofirst REHMBLFUARMN L BIET o

EREBAFEATALANY T EZAAM o FERGRASE TR AL R AT LT —
# o Bl B12.1F 7 T L4 ('Cleese', 'John') ©

Figure 12.1: State diagram.

B A AR TR > RLFEREET—Lm P o o 0 TR AR TRLIRE12.257

{Cleese’, "John’) —= 08700 100 222
{‘Chapman’, *Graham’) —= 08700 100 222
{Idle’, "Eric) —= 08700 100 222
(Gilliam’, Temy’) —= 08700 100 222
{"Jones’, Temy’) —= 08700 100 222
{'Paiin’,"Michael’) —= 08700 100 222

Figure 12.2: State diagram.

B ¥ &) /LR Python #9384 K £ &7 o L ¥ 8 w154 % BBC 894 » IATEL
AFAT bk o



12.7 & )5 7| 4L 5%, 69 5 7|

ZHME—BALA AR ABARGIE  EREJLFAAGH FHERNTHIN LA RGT] .~ 4
YA PR G LA R D] R R TLH o A T B R AT A 984 sl Bt 5 2 AR 5
PIZLE A — 2 o

REEAT » TR T (FHE ~ FIRAAL) ATALRARRE o A8 X %ho T H 35
JR AR AR 7 5 R 2

IR E s FR BT HRERAR RAFFHEFPHLELALF
FomBALREER R REERAFHEEONFHF (MARZEL—ANHFHS) &
WAF I AR F A7 & o

HIEAREWTEET 2 TERAPNETUS KR - A2XTREFLT » rx 2 A TAE
+F :

FHXEFLT » B EE 6P > AAERFRBHLERZILIEAFERS o
Yo RARZE R — A A A F 36948 » LI R UM R T4 & XM R TH R ER 4T o

do RAR B Ao — A7 IME A B Ab b — AN gk A UARESS Ak d T LG A S B R4 LA
H RO R o

W T AL TR THRE » PTVATIREE sort 4= reverse XAF 69 77 % » R & HF A ARG KR LA
H A 0F]& o 12 Python # 8T A & &% sorted > % J AR WAL EF 5’] v KGR E— ANz 5
Pl AEEHPFINI L HITH AN E R reversed 1 I — AT KRG BB — ANV
WP REAN RO BRE

12.8 71K

Pk~ FHRUARAAE » AR ZE MG — LG s AR RS L RZ LG S5
m’mwaﬁmmﬁ%%%’&% BB A T P RAE AL FRFF o FERIEL
MIEFAR 2R 5HFH—BHZ > RIeXFEEUENE R BREREELE T4
BT &%T FIRBG R ~ KR FEHmFI AL o dw > wRFAEZ—N G —NEH
MR TR > MBS R—ANLAGENTE (FARHIIEY) - KEBEET -

ZHEAY TR RZEE R > RE T — M #structshape 8913k » ZERRET AR L &
3o BRAEAT A FIABEMEAN LI RERE—NFHERELEGIIBELEHNOTE o TR
L ETF# o

TEA—AHEF RO T


http://thinkpython2.com/code/structshape.py

>>> from structshape import structshape
» 3]

>>> structshape(t)

'list of 3 int'

>>> t = [1,

B 2y R AGAL)T T AR 2 % B list of 3ints” » 2R &% 5 KR TALA AT HACHA o Tt —
MR R FIR

>>> t2 = [[1,2], [3,4], [5,6]]
>>> structshape(t2)
'list of 3 list of 2 int'

RN A TERTE LA > structshape 24BN F » fefir XA ¢

>>> t3: [ ’ r 4 ’ '5'I '6'! [ ]/ [ ]I ]
>>> structshape(t3)
'list of (3 int, float, 2 str, 2 list of int, int)'

T@EE—ANTAE T &

>>> s = 'abc'

>>> 1t = list(zip(t, s))

>>> structshape(lt)

'"list of 3 tuple of (int, str)'

TEA—NEEZANRGTE GTEREETAENEINTHS -

>>> d = dict(1lt)
>>> structshape(d)
'dict of 3 int->str'

4o R ARiB3R B THRAE A B > structshapeiX AMEIRAEH AT H B) o

12.9 Glossary K& 7] &

tuple: An immutable sequence of elements.
FUIR T — D LR A TS A 77

tuple assignment: An assignment with a sequence on the right side and a tuple of variables
on the left. The right side is evaluated and then its elements are assigned to the variables on
the left.



TULLAMRAE ¢ — AP RAEIEE) » F5EMA =77 0 AWM —ANT R R T o &MY
NEEAITER » RERXET éMf%iw%igo

gather: The operation of assembling a variable-length argument tuple.
K EERETEAANAEYERL o

scatter: The operation of treating a sequence as a list of arguments.
S8 W —ANFI T R— R PSRRI R ER -

zip object: The result of calling a built-in function zip; an object that iterates through a
sequence of tuples.

et g AN EREK Zip FEBREER 1 — ARG AAF IR o

iterator: An object that can iterate through a sequence, but which does not provide list
operators and methods.

BRE BR—ANFINGE R IRFI] R R EH AT % o
data structure: A collection of related values, often organized in lists, dictionaries, tuples, etc.
BABGM  — A XARENESIK > BT LI E S FRIFALAFH KX -

shape error: An error caused because a value has the wrong shape; that is, the wrong type
or size.

SR BT MAA RO ER RS EGEIE S e B RBRFE K] o

12.10 % 7]

%31

B —/% Amost_frequentty H&k > MR —NFHE > A A RIAMELEF RITSrMmE T o
R RS AT - RS AA TR ILTFBHRF RIS K - A5 M5
R 51X L RAERATE G o ] 4K o

%5 3) 2

24 TAEAT |

1. B— i@ ER—A TP — AR AT R (A291) » KB HFAA Y ELE o
T A& T A A d AR XA T


http://en.wikipedia.org/wiki/Letter_frequencies
http://thinkpython2.com/code/most_frequent.py

['deltas’, 'desalt’, 'lasted', 'salted', 'slated', 'staled’] ['retainers’, 'ternaries'] ['generating’,
'greatening'] [resmelts’, 'smelters’, 'termless']

R R T AR — A TR R — AR RO F LB — L] K ﬁﬁﬂi?%
$ATAREETERAGEE  MLFAMRT » b EAFEATEOES > £ 5
LA S — A ?

QMR —TZ AT ke M E T Ea AP R ¥ty RELH KK » iR Ed o

1. EHFHERT » SRCEHEANFEOIE > Bl —NFERBAR—INNFEEY
#4] » 3 TMD Tbingod T (P2 A ? BIMH FHRARI —4 - 385 Tk
T) o RBIMAANFEHAESARRKTRFE bingo? -+ 1 AL o (F AL —HH
AME s AT » LERBEMRKEZETRIFT o) 04K,

13

AP o o R — MBI VYA A FEAE B RRAERA S S —A 0 ST — A Tk
g o M R BRI B F AT A Bt o o7 0 RAMXATA B E A > RN
RITA TR E ST R ﬁﬁkmo%ﬁ RS Z B KT M —A]F o

iy

BT R LA —ANAE T 4550

—ANEALEE s BFRERAFE XX A —AEHGFELELE > XA 2 ?

REHETRTETANKER » LTNKRRES » RAMNFH » 2R 58 EH 5] A3
B BREH—AFE > HEHH—AHHELLT « KB RARFH TR LEA—
A $H 0 EARFLAE AR RE - L EHERO S AL S 52 RO LMA?

ot — A5 89 )BT : Sprite o EANEFRH A L@ &M o e r 242 T & spite 0 FHRERY
e & spit* XL s FFEIET pito it ABAE |

B RECR B TR AR 0 RERB L P RKG—A o
RG] e— A9 45 A A2k > PTVATE @ — 48R

1. REHFFELEE—MR% o BR—ARFREHE—TREAAELA D F A5 £ 47
RG] R o IR P R Ve B R E AT A o

2. RE-ARENHTRTAER > MENL ARG T HER o RTARAEFHEET
VAYE BB > AR RAEA — AR K

3. R L@ words.txt EANEER » RESENFHFGEE c TUREZATR]~a
AR EFiSE Ex o


http://thinkpython2.com/code/anagram_sets.py
http://thinkpython2.com/code/metathesis.py
http://puzzlers.org
http://www.cartalk.com/content/puzzlers

4, EZRZEFIEARE » ARRIFHEE TR T B R AEARYE 5 45 A9 £ 37] o A7 5] 4K AG o


http://thinkpython2.com/code/reducible.py

Bt =% KHIF  FIELEH L

B A AL - REEZE Python P RAZCHRIELZMT » &%k 52 3t g 0 40 Bk
T oo R RBEMEFAITREANTR A TUARE—THETEZF 2R X —F LT ALY

%5 R ZARIEART A » BeXAR TR AR T o

AEBE =ML fe— 3] > R AE— T ofTE 51 A EIELEH o

13.1 # M4t
RAEF —H o RRARBEFLE TERE—TREAY) » ReAALEER -

%431

B — MR ALF o AT R — AT R AR AT 0 RBRATA £17
AREE PR G FEH o

Ro& 0 FAF B AL string 45T — 4% 7 whitespace 89 FiF # > &8 T £4 ~ BLEA - Ak
—47% % » KRB A /> punctuation 3k > 8,8 T B4 Az B A5 FAF o "B T LK KAE
Python feis & /4 S 4 2=~ —TF :

>>> import string
>>>string.punctuation
VIHS%E ()*+, -/ ;<:>?@[\]/\_‘{|}~|

7 MR AL T AR IR F 45 B B3k 69 A7 % » Hude strip ~ replace YA & translate °

%7 2

iF B[ & B4R ) M 3] (hitp://gutenberg.org) * KB T H—MEEERGAH ALY 5 - 2T
4 A K % o

B —TR A E—NAIREGIRF > IERXANMEFRRBAR T RGZ AP » Bid T K30
PR BEUAEANKZT PO KR —TFTERRGEL -

RGBEGEH—TRE » tRFHRAT—TERPOLLEKE » AREANELE R REK -

WME—TRAPPREZHLF G N o stb—T REEE ~ TR MR P o IAEEY
FLERET?


http://gutenberg.org)，然后下载一个你最喜欢的公有领域的书，要下载纯文本格式的哈。

%43

REAGBEAT B —THEADFRIAE HIAH2047 o

%474

FEEH  IERFRIER—ANEEI R (5£91) » RAEME—THALSER T 278
STEEPNEAFG LV c FHEREEEAFAH S VEPIRB RGP A SV ERZHEF I L E
S E LB PR %Y AR R IR FE AEL?

13.2 FA LI

%ﬁ)\#ﬂ Flag LT » R % Bt FAR T RAR 2% A R 6 fr ik > R B 2k o it
A—AHEF > BARNAAZRAMGELZ ARG EN - 2HEA T —RHFZR
o "éﬂ]:‘)’irﬁb‘ﬁ"ﬂll‘]'—%k—*fbﬂb;ﬁ-;ﬁ’]‘ﬁlm']‘r o e R FF 0 ARSGRS ZHNEF o

KR > FBAL—ANFLFEE TR ATRANG » ARG » (24T 5 hiFf b RBFELEERK
BT o Kb —fyksh AT HEA R ABMEILL - BEAME > L b R A A EM
MY o BA BN AET — g ey 2 B RFH 0 2RERFTHFELEZMMEY » ks
B OF AR 4 o

(FHE RERRBREH—Fmd > LA ERRIREAFGRA T A B - FiF ERAL
BALERFINUARRGHBELT AT ZHN > T AR ToibFF BLAREBNRREEE
Fodf R —TF > MALKAE®Z A E I EEMALKRATZARR GRS » AREGH I iEMF
Bl EEA LI o o B A 0 S ATIFEIR )

random A3 R4 T A AR AL AT R4 (X B A4S - AN 50 F LAk M AR R AAALEL T
) o

&% random & & —/E0.0F1.069 AT H B FF R 18] (L& 6350.012 R 60461.0 » IANFHA
Python Fi &L AR » thde 55 89 % 51 F 5 ) 69RALEL - R A random » &38| — MR K
B3P b 8T — A e o T RABTAE AT T :

import random for i in range(10):
X = random.random()
print(x)

randint 2B B ANEEEA T RALER » RERE—AN_FZ A 68 H » IANEETUEL
TRERA LR



>>> random.randint(5, )

>>> random.randint(5, )

choice HELT VAR EM—ANF 2| P RAALIE B —/ANTFE ¢

>>> t = [1,

r 2]

>>> random.choice(t)

>>> random.choice(t)

random A ST 44 T A — & Hg o AT L LE LS A 6 ALE > e Gaussian & H 4
i, exponentialds 4 #, gamma y 2~ ¥ % ©

%475

B —/~% A choose_from_hist 89 %4 » H EA R F R LA —T11.2F Z LA A histogram &
4% » Mhistogram #9148 5 F R AL IF—A 0 A PR BILG R E o e T @A
histogram :

>>>t = [lal, |a|, Ibl]
>>> hist = histogram(t)
>>> hist

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

R J R %R Ea EA2/3 » REb 9EA1/3

13.3 40

RAF RIRA @A IE—T » KRG AU L% o 7T VAN 2T R K5 KA o
IPT £ T KL

T @ ML R — AU 0 RJE A% S P IR AT T St


http://thinkpython2.com/code/analyze_book1.py
http://thinkpython2.com/code/emma.txt

import string
def process_file
hist = dict()
fp = open(filename)
for line in fp:
process_line(line, hist)
return hist
def process_line
line = line.replace('-', " ')
for word in line.split():
word = word.strip(string.punctuation + string.whitespace)
word = word.lower ()
hist[word] = hist.get(word, 0) +
hist = process_file('emma.txt")

b @ XA R B £ emmantxt XA 0 % U R RATIT A (30B) o

process_fileik A~ & ik Jy # AU » FATIHI > KRB RBEATI N B K %process_line %k o
BT H 4 hist EGRFF AR E

process_linet: il F4F % 49 7 i replacede & #¥ & F /548 A E A4k > ARG R split 7 ke 47
TR NFHEIN R - RFRAENELET R > KB strip F= lower X A A7 5B % T 47
BT HBRTA FEAERRA T o (—ERIEE > REH Ty LTEFTE®

T EhREH RERiE IR 0 B2 EF A B AR T S > strip #= lower X & 7 A HF LR E T

O FIHE > —ERwEHF )

&% » process_line HE AR E I HARXA R TH R » 2 FIML T histogram #47 T £ 47 -

BT AU R 69 £93 & % 0 30T »Ade histogram F 89 BT A SR H e B — AL T AT

def total_words
return sum(hist.values())

FEEGFFGEK B LT FRFRGANAEKT

def different_words
return len(hist)

HEh AR NRG LT

print('Total number of words:', total words(hist))
print('Number of different words:', different_words(hist))

ZRL T+



Total number of words:
Number of different words:

13.4 7 A 69 317

ZRE KT RG> TAR—AAAF R » HF—AALBEE—ADEE R LRI R4
REHE—TREANFIR > HTAT o

T @ REGEEL T HMATER > RBRE—A TR RES AEARK T &

def
t =[]
for key, value in hist.items():
t.append((value, key))
t.sort(reverse=True)
return t

REGULATR » B E IR 0 RE 5] &R IAREF R KRBT o TaEL— AN d & A2
8 PE IR -

t = most_common(hist)

print('The most common words are:')

for freq, word in t[:10]:
print(word, freq, sep='\t')

Bu4b T X487 sep kit print #r i 69 8% A — MabBk R A R A 918 > MARE—AEH
BAEH Al a s o T@AN (LB TR LR

(F#E 1 AR E Python TR L » sb&t markdown KR A4 #E » RAFEEEH o)

The most common words are:
to
the
and
of

it

her
was
she

4o AL Fl sort R4 8Y key gk 0 b 6 ARG L T A3t — 3 {4 o o RARLF 8998 0 T A# —
F ik —T LY


https://wiki.python.org/moin/HowTo/Sorting

13.5 T & 49 5 4L

AR FEIF LA THRARGANEIRRAFZET o ZIRLAITE TELTAE » FREMAAT
BAIE B R LRI o ke T @R A — MR IR EIE K AT F A 16 A

def
t = most_common(hist)
print('The most common words are:')
for freq, word in t[:num]:
print(word, freq, sep='\t')

F@ZAHETP » F—AHSEELAMAN s mBANSEAETHNGT o H=/""%4 num
89 KA Z10.

4o R AR H — M54

print_most_common(hist)

THE UM AARINET o wRIBHEHA S

print_most_common(hist, )

BH num A S RAERBRILT o B8 3E 0L 0 TR ST AR S KA -

do = AN REF B S A L F A BT R AR > AL T SLRIAY I AE 5 Je il F SR AR
Blard > ;%SRRI GG -

13.6 T3 A

Ao RAGLETHS P > 2RA 084 T words.txt 8 £ 75] K ¥ » HIL LR FARA Ak
T B EEERIT LR RSN RE  LREEN— RS (LAREH) PHA
THA—A e (LRARTIE) GEH %

T @ e RAES F 2 SLH subtrac tiIX MRk s B AANATFR JI1F d2 ) RGRE— A Fd » T4
HFROEHA AT A4 ™ d2F R 4694 c 4EALEPTIBT » SRAZRBEA TR o

def
res = dict()
for key in di:
if key not in d2:
res[key] = None
return res



2R3 B F 2A mwords.ixt RS A 8 £95 > LT LA process_file k& 2 — A
words.txt #9547 47+ 0 K5 A subtract &£k AR

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=" ')

TaRAT A (D) FE 4R

Words in the book that aren't in the word list:
rencontre

jane's

blanche

woodhouses

disingenuousness

friend's

venice

apartment

R B R L FREPTAZ LN o B Mg —3% > thde Trencontrel > #RZILAE R E X
FRT o R spEH — a2 E Mg > 3o Rk AA a4 |

%4516

Python ##4: T — M iE 4™ set (£4) » BEAARBTREFRGELSEZH - TAA
1953 —TF » REWE—TF XD F 7 L o

BE—MREFE AESGRE kX —THFPEEMINRT T LN LEE o AF0H] K o

13.7 FahLHE 19

BN EAE P e — AL F17] 0 R E R R AR AARE Sty LR EREHENSLAR
HlAn st B9 g @l A 0 KRG B R— AT &R 0 IR T RFL

def random_word
t =11
for word, freq in h.items():
t.extend([word] * freq)
return random.choice(t)


http://docs.python.org/3/library/stdtypes.html#types-set
http://thinkpython2.com/code/analyze_book2.py

L @R Fig[word] * freqk X XL T — A7 & > Fl&F F4 6 £330 BRI LR K
4K o extend 7 E A append 7 EAAML 0 R B R A H G HBE—NFT] 0 FJE AL IR

E@REANFHBERA AR EERE 2T FRGFEAE PG AR > R AR ETRLT]
o BAF|RAAR A —HKRT o RER > —RBRILF R @ % RAERZI) & R#ATH
¥ IHRAALKE » B RRATRRK -

& ikt B4 T
1. R4k A AT EPENT] & -

2. ALK BIREEHMA PR R &A (55%432)  BIIRGRE -
ERABPHA LG EHn o

3. BFE—ME n A EAE - ERITFENE (FF4T10) » KB MLE 4
q’ﬁﬁZE{L @5%?5]ﬁ_°

4. Rz &R KB L3 5] R P a6 £ o
HRAT

B A L@l e Bk RIN— A B P AL £ 17 o AR AR o

13.8 LA R o7&

fo RALARIN— AR F P R Uik — 2L £.97] » X

1B

$AAAR LI AR > ATAETHAR VAR A — 8] 7F ¢

this the small regard harriet which knightley's it most things

— A MAURIR YRR E G095 > AR B FEFARRFRATZXER o Blde > R 678
P 0 ] the /& @1 % E WA B AE B E L] 0 d R R R A B 1R B 86 o

BrE R PR X ARG —F 7 ERAE GRS EH » B—F EhL 1 ST EFFI] 54
— AR A A — G @ E IR o tbde o Eric, the Half a BeeiX & k69 % :

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?


http://thinkpython2.com/code/analyze_book3.py

fEr@mtgL K » Thalfthey XAFEIAE @EARE Tbeey » /27740 Fthe beeld J& @ 7T VA

24

& Thas) » T uk#& [isy o

LA X ERRINEANTA (Jde Thalf thed F= Tthe beed ) BIATA THM G 4 (thde
Thasy #= TisJ ) #9BRE4f o

AT RS RET AR RMAIART » AIEZGATEI K » KRBT A G 4P AL
— Ao FT—R#tle RO REF I G BmESRR - EAHYANE > REETE L@ T -

Bl4e » MR A ATR THalf al k714 > ARET R0 LA & Tbeed T 0 BARXMATHRR ALK
PHIALT—RFETR HRT > AR TRT Fabeel T FIAIET RS AR TURE
Tphilosophicallys , TbeJ 4% Tduel o

B XA FF o BTSLAY K & A AL o AR T AMEE K E AT R R B AT AR ST o

%4718

Markov analysis & # % 547 :

1. 55 BRI FHILR s REBITEHRIN c BREZA—NFE S AT
B — AT A8 09 J5 AL R A9 7 5] B9 BRGE o XA P FTVAR S & > AW > TR F 5 AR
B TR AFEE M XA K G HAF o ARTT AR A A F 38 K B 69 A] S0k M RAR 8 A2 )7 0 {2
HILAL T REGS T A K B AT 4L o

2. EL@OARFFRm—ANRE 0 ATEHRRSITRAERMALIA - TEER (XB) 1%
J By A 398 K BY AT 4R R R B — AN ALSR AR

He was very clever, be it sweetness or be angry, ashamed or only amused, at such a str
oke. She had never thought of Hannah till you were never meant for me?" "I cannot make
speeches, Emma:" he soon cut it all himself.

BAGIFF > ARG T LA P ERGIF AT o ARG REBZHEERRKZEALY > 20T
AmoiEN b REPPEAERRLTR/A —LE L ZELTERZ o

4o RIG AT RO LA KA 2B A ? MAUUAR T kAL R £ RIMR ?
1. O— 2 MRGEFRMT » T UARXRRE—T  wRMGEA ALY HE IR £ R
AL ST A3 2 VAR AR 89 75 KON % A sk IR IR E- 3 1 An 4245 ok £ A ALST A o
1A & ASE 65 % A TKernighan ## Pike #1999+ & Addison-Wesley tH i A i ik 89
{The Practice of Programming) — # F 89—/~ F o

Rz B TRELEZRXR—TRELS] » RGBS+ RGRT AT RAGAFOID o B IMRT
RREETHR (UB) TARABE AL -


http://thinkpython2.com/code/markov.py
http://thinkpython2.com/code/emma.txt

13.9 3B &

TR B AR R R AU AR B o AL AR DA BB HIES MR
Bo EA@RELED T RLABBBEAT AL

o W fTRTFATAR °

o JefTRTTHRERN RS -

o tafTRFTHEANNBE 289 )6 8B ESZ R 4t o

RKE—ANKHAET - LR RAFRT » IH RfefF Mgt 2] 2t 269 % MA -
AMRNEF ARTURAFHE - FHEI L REFHEALA -

EHELRF > B ARAT A B ARACANZA B 693 &EK histogram (Z LA F
#) o

7N

GERR? BF—TFT AR —T » BAHIEEHNATELRIMEEL o thdoxt AT &K K31 0 AN
AT AMHE K > R B R BT o ldo > o AILE W ITEUE THalfag » 4T R 898
& Tbeel *» #AFHREB AR T —AATEK » Lzt Z Fabeel o

gL TR AT » BAFARE DB A b d (28015 52680 i apcs
b AgLE > BT AR AT o MBI AL T » A AR ER A ot £ > (2T R heik iz
AR TG o

def :
return prefix[1:] + (word,)

L @EA shift 2 BAL— AR T AT 0 RB R — TS kAR
TT 0 REHA— AL > R RA B AT A AR K30 > 97 8 B 45 5 B4 o

st G B ELS R BRINESRBITHELOIERMMIFHELE (REHIh—/OH B RGR
R) o RBEBF—NHEAEYE L o

W TR THARE AR o TEINI| R PRF—A

A6 B Tk M B AR &
FRIEFEMNAFTEARRRTRARET (5F477) o

AL ERE 5 5 2N FE

BAf Ak » AR T EARE 2 R/ LM BF TR R LG R K o b 4T
B o A RERE R E % LR A KL R 0 RAFHRIB L RIL LA B s B de R ATIR B
TiNnEFFAEFRPRLIAFRER  RADIATREN S HHE LKL X -

{2 — AT 2 vANT RASIR AT Zn AR — AP LI F A0 E B e o FTAGE T A& AFAR B ok »
RGBT —T » HA BRI/ o A F kst 2t hil X o B —ArF kL — A%
ARRKAELORIELEN  REAFEITREAT ARG ER o o XT VA 3R AKX



#HT o RRETHR k5 AB —L T tbdo profile 3k » R P BTAZ 5 69 R 230 574 48
Tﬁy%kﬁﬁ@o

WIHEEE R — MR ERLBEERT o e =N FHENERELSLTREE —%
GREER AR BREEEAARTRAT S IR ERFRPENLAREH—K - A8
T » ¥4 ZRIAGEIEIRARFEITE B » I AE —RESEE LT » ke A BFERT 2 4R
BRFHARRLEZZITT o R KRS Zm A R3L o A AR eH RBATE A » FfikF 8 R E
RERET

ﬁfﬁ%ﬁ T:EXP s ROBEFT > AN B ENIELEY » ZER SN AR o 12
ZE ARG T IR FTAL T AT B — A $3B 440 » d & AR 09 BHAZ B 45 B R, 7 91
—AP LAY o R A RETE T G 00T R RE L A5 e AT 3 09 B IR 0 AB AT TAR R R FL A o

13.10 77X

PR — AL BT AR - LA BB PR PR IE 0 FRATEA T B — 2 2HF
o kA

WA B R » 535 LR » ST A ARG BT R 8 B R A SRAR 8% A AR — B

o ZATAE :

B—BAF B KRB BATE AR R L2 8 — ‘F o MW RW 0 RBMREALS TR ML E o b
Wl PLEREAE AR A T o A BRAR T AT — ey F R ARG R A AR

o REEH .
2t At £ EE | BT R RAT QA RBEG4EE 1805 0 BT 0 BB LR ? MR E A
VAR AR 7 0 % B A6 AT BIAT 2443 8 2 FB AL AY 4R Re ] AR BT A B 6 1R ? 9] AR i B2 AT 89 AR
—RARBT AT 2157 2

o JNEH XK

Yo RARE B I — AN ASBEEF AR 0 ARA AR AEA P R PR Z AT AR B AR o BEARABRATA
A=A BRI F AT IAT o Xk FIRE L P78 ) 3 1818 Rk g A2 R
T oo KT RABEREYE 5 AL LA o

o VLRt
AHEZE » AR KRR ML LB R BUH A5 s — BB AR E T4E > FRREFE
AR o RGAE KKK -

FIFRFREEAELORAESHIOE—ALFE > REETAROT T - L@GEHE—F
AHEBGRRER


https://en.wikipedia.org/wiki/Rubber_duck_debugging

e » xR HFILT » Ii‘ﬂiiﬁﬁ%)&‘ifr%—ﬁi {2 4o R4 A LIRS » IRE
] T o de FAR Ziﬂﬁ%f"ﬁ/%é’]#]ﬁ ?t—f‘%f-u,l: B MR TR % 0 B AR fluﬂl’é’yij‘fi
WA 4% -

FEAR AT DAL 6 1) 2 MR IR » HAT IR AA M o 124 R R G Fo i3 KA » R3ET A
FENB|RARZ A TN ARRARE] TP » AT RF LMK — 5K » —E3 27T
VLB o TFHEBER  BRMIG AT TR F SR -

REZGHADLE » —T IR XEE o WG L —FEZRAZE o RE S 2% A6y
ARA—FBAE o o RA A A R ALGT RN » SRERTAMRK » kEANPER T
P o

A — B4R 5 T BFGRRBARLTE AN BERXKKE LTS H EME
oo BTAR R ZAF 0 7 iksh AR A3 » HAL—TRG » ARG THET » F BIRFEE L
ML T Ak e

HFRFRAEAFTTIREEHR  RANANTHRM A —4TRE (A AERGREG) o TUK
o A T EANARB I FI— AP EAED 0 REEME o BFEZTARLITE - R
& AR T VAR Bl kA o

RE—ANERE R ARk FEME S MR~ 2 ARIEZREH - o RiREE—
TP FAET » RRERF Lo

13.11 Glossary K& 7] &

deterministic: Pertaining to a program that does the same thing each time it runs, given the
same inputs.

HE R RAEGmY  RFHFREBETERAAE o

pseudorandom: Pertaining to a sequence of numbers that appears to be random, but is
generated by a deterministic program.

BRI : —BEFF P4k A EEPFARMNGY » 2R LA G AT 69 FH %k
& R B o

default value: The value given to an optional parameter if no argument is provided.
BANE : de R R T 3 AR A ATRAL A % > RE RS K INRE A -

override: To replace a default value with an argument.
B’ &R P AR R B B AR 25 7T i A i dRd s IANKEHE BRI o

benchmarking: The process of choosing between data structures by implementing
alternatives and testing them on a sample of the possible inputs.



zt FL AR,

rubber duck debugging: Debugging by explaining your problem to an inanimate object such
as a rubber duck. Articulating the problem can help you solve it, even if the rubber duck
doesn’t know Python.

DNFERE AR AEG T R R ARG P > ke N ETEZ KE) » XA KRR
Koo R F R P RRA BT AR » FILARR D FBEHRLERE Python R Z K o

13.12 % 7]

%479

wiang THEL ) shARAE— N2 EF > B EARRRIENILE ¥ LG LERPEL B
— T s BHoF N HER = > IR o

Zipf 2 AT AREZFPHLFAERYXAR - REEMZTHLr5ER AN X L4
T

$$ f = cr{-s}
$%

BRI s cH AL RBEBEBZFAIAME o R FXAL R IR > F8] 4 TN
W

$$ \log f =\log c — s*\log r
$$

(%2 Zipf e EREZBEZAGK FERR B - TURMN : FAREZTHIEHEL
MNEFRIGR RS CEMPER ZOPEL R < )

J

R tde R ARG log f A= logr #AT = LAz A4 S > KB RG] —F A% > #HE s BIEL
logc -

B—AMRF o =AU TR s B EFERE > REHENEEA TRk d o & BER
B o FlEtHE—T log f#= log r °

—HBEARES AR ATNRE RERE—TATH—LXHES -
ARG/ —T s 894E% ?

FEAG D o FIEAT R R X ARG 615 0 AR F A % B AE 3k matplotlib o = RAF R T
Anaconda ’ St 4K matplotllb T AARATRERZRE—TT ©


http://en.wikipedia.org/wiki/Zipf's_law
http://thinkpython2.com/code/zipf.py

(%% 7% : matplotlib #92% % A 1k % » rbde pip install matplotlib 3 # easy_install -U
matplotlib)



FwE UK

AENBHAEE THANY AZF » RARBIBHIT KA » AENB T AL H S RF
A Hode BH5 BB o

BRI A ERMALL GRS RS RBEL > CNBERARBINA—5 RS 72— %H
o FEALERT > CNORERLART c wREFBREFT—MESF > XLENKAET o

A — LR FRAF ALY  BMNETHERK (FE—BAAEET) s RERFELETK
ARG —HPHE (W BERE LES) R RBFAATREEHALT > LN
ZRTAE G AR A Yk 4 TAF o

AP AR F B TR S » e 4% LFREBWBRAE » BIEALREZEIT
Ao MR EE » W 2E—EAE  FHEAMBEGER -

ARG FBRM LT ELR TG AT o LATKN 5 R — LR RTA AR
BT AEFRNERRR—T 5B TAGRS -

B M ERRFORSGINBEELT AARAETRSET—FMALOEIEE » AR —4
pickle 3k » I AR K K L T RGBT o

Sy ~
14.2 =5 LHF
XA —EANTES > BREE AN T s i ~ WA A LEZ 2K
w5 -
L0 B4R A3 B 3o AT Ao i TR — A T -
BB AT L AEEITACOHAER Fwy A B =R (£ w it wirte

BEST)

>>> fout = open('output.txt', 'w')

R IHCEAET » BEAFANEXRITT > 2dew b THAFRIE > RBEEHE AL
B TA—F &S | e R T AL R AQE— -

open R AR E — MU R 0 T FARBEZ A 7 K R QLA o write A7 kR de sk
BEEABIHFT o



>>> linel = "This here's the wattle, \n"
>>> fout.write(linel)

REEATBEANTFHORE o L F L RKMEILE » BT AL RARE XA Awrite 7 % 0 &

I STAF 48 R, 6 Mo 75 4k 2 AN A 37 89 ) 2 o

>>> line2 = "the emblem of our land.\n"
>>> fout.write(line2)

o

BALHZIE » IREEM close 7 ik k &k M A o

>>> fout.close()

4R T close I » REFRGZFETERBHEGHIZ EATTXAT o

14.3 #%& X & H4F

write 7 ik s/ R F A B R MAR » ATl R e L XA E B A UH > i3 LR TFH
B AT o R L FIERAM strd L :

>>> X =

>>> fout.write(str(x))

HIN—ATr kA A R ETA » LA B T% o £RTEHEGIZ > B2 F%ARAEEY
B AL B AR GRTFH BN IR B FRIATHREIHT -

=
F—ANEASRERBLAR R THE > &8 — N KA L 501X 7

g 7 AT H=A
Foxt gt s X o RS RARBANEHTHET o

It

ilde o 'Y%d' A KT 5 8 & Beih & 5 = AN B Fat R R AE XAL R A — A+t B8 4

>>> camels =
>>> '%d' % camels
l42|

oA 2B RIE » BRARTHF42'T » T ARAERIEL42T -

R AP RACTE D) T AL B]| — N F 5 B I T — /ML B 0 IR TIUE— 83 E @i A—ME
T :



>>> 'T have spotted %d camels.' % camels
'T have spotted 42 camels.'

Lo RAEXACFIIH —AMALT » MAFZ ZABBERLRAE—NAAT o EMEXF 7] 3824
MEFH—MNAE > RFAR o

T @6 FF 0 BT %d kA XACH B EAAE > '%g kA KA A3 Y%s' AL T S
BT o

>>> 'In %d years I have spotted %g %s.' % (3, , 'camels')
'In 3 years I have spotted 0.1 camels.'

BHRBEZ » WwRFHFEFHIMNFIE A MAR—E @G TET ALEIEA
FAAT o AMERALF I HAA P AE G LB LI —H ¢

>>> '%d %d %d' % (1, 2)
TypeError: not enough arguments for format string
>>> '%d' % 'dollars'

TypeError: %d format: a number is required, not str

BABITE o BERAANATRER—A IARET  F=APITFP > AREBHAE
;’éﬂ—%ﬁf@*@ixﬂﬁa 9 ﬁ)TV/(‘@J%B»’%%T °

Bl Ris EARATRNT Mo TUAS L L o REBA —HAMREBRORRT % > 3
RAFHE SO FTE format > TR AR L ZRTME S @Y o

14.4 X2 5542

XA ARRE X (LM R) RARFRE o F—NETHEGRFHRAE NS B X
WA R K S B ARG KINE & o e BRIT A — A MR BZIRA T80
% » Python sk M S AT B T AR ERZIATHT

A RFOCR A U B 892 os Bk (os %2 operating systemBP R EF A LB 5 ) o

>>> import os

>>> cwd = os.getcwd()
>>> cwd
'/home/dinsdale’

cwd K& 89 Tcurrent working directoryy (BPZaf TAE B &) 894 5 o AR X AMp] F F &
o # £ R & /home/dinsdale » Z# &£ — % F 7 dinsdale 8 A MATK P BT EALE T o


https://docs.python.org/3/library/stdtypes.html#printf-style-string-formatting
https://docs.python.org/3/library/stdtypes.html#str.format

1% %’ lhome/dinsdale’ & A% & T — /N LK E B F 8545 B 5h | %42 o

— /B RIS o tbde memo.txt AT AR B R 4Z 0 A23X AR 42 0 B X AP A2 A AR
RTIXHES S B 9L E o o R % 37 B % 2Z/home/dinsdale * #F 2 memo.txt & 4
AL 354X 89 38 & /home/dinsdale/memo.txt XA~ T o

JA A& #HAL/FE K R E TR M B AT B R 3 R RE AR o BB — DM UH 98542 > 7T
VAl os.path.abspath :

>>> os.path.abspath('memo.txt")
'/home/dinsdale/memo. txt'

os.path 424 T H i — & K3 » TARE AL Fe i 42 o tbde os.path.exists &4 & — AU
KFHBRELEHE

>>> os.path.exists('memo.txt")
True

4o R 4 /£ > os.path.isdir TAkE—THEZARALZ 4B F :

>>> os.path.isdir('memo.txt")

False

>>> os.path.isdir('/home/dinsdale')
True

F] 3 > os.path.isfile LT U E S ZE TR AE—ANTHT ©

os.listdir &R =48 T B FARG L (UARRBBAF) 7k -

>>> 0s.listdir(cwd)
['music', 'photos', 'memo.txt']

ATREAR—TRERENGR L > TOIANBITF > walks A ZEHEH T —AM8 X > Righ
HTHAZE XTHIHNET > FLAZAXTHMNATAERYHERARNAY o

def walk :
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 #EH — 4B A — NI/ L MA5 K » R ei#HfiER— T EGEHZ -



os MR TFMHET — A walk 89 Rf > 5 Ed@X A u%quU% C AR EBR o AN
o g — T A 0 KRG A RXA walk BECRIEA B RFPHIHLARTE FZHLTF o TIA
MAZ T 8K 6 AR e

14.5 Wk 7%

BB X IEAIR S B S RENR T c R REI ARG LE > HEIFE —
[Oerror :

>>> fin = open('bad file'")
IOError: [Errno 2] No such file or directory: 'bad file'

4o RAR Bk B — A U3 %A AR o 345 3] — M AUk 4% % permissionError :

>>> fout = open('/etc/passwd', 'w')
PermissionError: [Errno ] Permission denied: '/etc/passwd'

o RARFE— A B F 4 B4 RATH 0 4435 T @ X ArIsADirectoryErrorsg % 7

>>> fin = open('/home')
IsADirectoryError: [Errno ] Is a directory: '/home'

R =T A Ml 1% % 0s.path.exists ~ os.path.isfile 3 % & K 69 K F k@ % L@ L44% > FEEHR
FERKEHE > ZEAER SR (Wde“Ermno 21" R AR £ P 212375 A Tt G £ 4

%)

BTV 4569 ik R AT E > R try 183 6) » AP G AR KL L FFHILE o HiB3EH X3k
R if.else B8 L 2R %8 :

try:
fin = open('bad file')
except:
print('Something went wrong.')

Python £ %34T try & @ #9158 4] o dw REITEF > AL except 547 » KRG B ILIEAT o 4o
BT AT ke :?JLﬁtry‘Laéjs KRG IEAT xceptn%éyf{?éﬁﬁﬂf,o

BAP try 1B KRR EFAFHF % R FFHR o LEGHFF > except &4 F 94z &
FERAEAALRA *‘ﬁy’i‘%ﬁ AR FF G 0 RTAGFEBR RIS B ERX—T K
FRAEFTRERERST o


http://thinkpython2.com/code/walk.py

14.6 £3E &

BB B A — AN R A IR 05 BB B9 A o 1R 5 BB B AR BT R 0T X R F W EIE -
AL EV AL A RS o B AR B TR RA R S T RIBE AR ASE (SA4 Lk
KB ET) 0 AT BT RB R o HIBERAL A o

(FHE: LEMEZFHTRTER > SRBEGMSHATTREGHIL » 27 ERIEE G R
W BX S DREERGFEARRAR o oA X AW RIEE X 2R » TA S
R Fr e — TR FF o wRASHNPIEERITH—F TR BHIEF KPS
SQLite Python Tutorial ° )

dbm #RBE T — NI EHMEIEELH O L EHT o TEHIANTF » KEAET -
Vo > B 6 R B B AR SURF 8 AR AR o

3T HAB R XA ALRAT A R AR S

>>> import dbm
>>> db = dbm.open('captions', 'c'")

B@EANCc AR BERWRZLIEETRF AR - FI R ELEREA
—ANRIBEZT > MAKRR S 092 FARRT ARG

Sl — NHT YR A IR > dbm SL & At HE B AR RATEHT o

>>> db['cleese.png'] = 'Photo of John Cleese.'

R E @ 6 k. — A BE & > dbm BRIk BLEE S

>>>db[ 'cleese.png']
b'Photo of John Cleese.'

L@%R@ﬁ@%%%%*4;ﬁﬁﬁ%’ﬁ&%%%%ﬁ4b%ﬁﬂ?° ﬁﬁ%%ﬁ
?ﬁ$ﬁ&§ﬁ@%&%%oMéﬁPWMn%%ZﬁATiE ERREFIREARELT -
RALETETREYR  ANR AT -

fo Rt — L2 H AL 44T IRAE > dom 3L &de e 69 485 He R 6944 ¢

>>> db['cleese.png'] = 'Photo of John Cleese doing a silly walk.'
>>> db['cleese.png']
b'Photo of John Cleese doing a silly walk.'

F ey — ik o thde keys A0 items 0 ST R AR T 238 2t 69 o 12 — A for PEIR kA
AL



for key in db:
print(key, db[key])

RIBEF MR —4F > A X T BRATA close 7 % X WAL E -

>>> db.close()

14.7 Pickletz 3

dbm & 5 R34 T4 e 4R 20 0 X F4F % HoA =2 H o 4o RA LA LB 4B - 34T 2457
T o

I BT AZ 3 T VA pickle B3k T o AR T Ade JUFPT A KA 6 2t 8RR F A S AEK 0 AR
B RAE R T o RE R AEHZRE T Ule T4 & B ek o

pickle.dumps #dk — /2t £ A H 0 RBRE—ANFH & W K69 R 283 (dumps 32
Fdump stringd #9145 )

>>> import pickle

>>> t = [1, 2, 3]

>>> pickle.dumps(t)
b'\x80\x03]g\x00 (K\x01K\x02K\x03e. '

AP XTE AR AL RAE R 2 5 X APL 1T AR E pickle B3R AR FA R LAk & 5 © pickle.lods("load
string") 7k L& de JR k 69 2 R AFiF ik

>>>t1 = [1, 2, 3]
>>> s = pickle.dumps(tl)
>>> t2 = pickle.loads(s)

>>> t2

[1, 2, 3]

HELEET  HONLE @O ARG 2 (RF) HARERA—fatg

>>> t1 == t2
True
>>> t1 is t2
False

e é1159% 0 AW pickle BFH IR F 4 TRA L —# -



H pickleT » AT ek FH E O RIELBEHKEE LB T o LR LR 7 RAF A &8
24 E B — M shelve g+ T o

14.8 %8

REZFEBREARAAHMBRET A5 0 » LAEAR%E Tshelll ° Shell &% &4%745’4&%% 0]
A R R BRI AL AR B FH R ARMY o thde o £ Unix T > 3R A8 cd 4
B EFRAIsPARIET—AMERTOAZE » wRET KINRE S » LT A flreforx
kRBHARET o

1 shell T4a4% B s 8) PT A 42/ » AT VAL Python P& # » X & A §'J'-/\ pipe * £ » ZA
BHEEE &SN FE gt T ALY Python Bl 3:1E & 469 Shell #ATRAZ 693842 » —A
pipe * FHARET —MEITHRS o

BB FE o Unix B Is -l 4l F 2R (kI H LR XEKERSATHE FHAZX o £ Python F
LT YA K os.open kB FHE -

>>> cmd = 'ls -1'
>>> fp = os.popen(cmd)

Sfemd £EAT shell w4 —AF i E c REGLRE-AZ > AlekhBE—A4T
T 8 AF—AF o

T Rs #A2 M o A readline #97E R 12 BL—4T » Fl read #ERL— R M AR I
>>> res = fp.read()

RRZIGEXE » 3 SR —H

>>> stat = fp.close()
>>> print(stat)

None
BEMER Is X A#AZYKLIKRA s None B S ZEFBE (BAEE) o
EANBF 0 K% % Unix 24ARRE T — /420728 mdSsum 8 %% > 2 R—AXHOARE >
RETHE—A Tchecksum) (BR¥4L) - RTUEFLEZHEESHEIAR °
IANASTURE BB ERNIBHLTLTHAR AL c AANARE RZEZ AR ARGRIEAE 6 T
REME ARG (EFR EAEFHIRZIATA L) o

R 3K T LR — 4~ pipe sk Python & 4T md5sum » ARG RELLE R ¢


http://en.wikipedia.org/wiki/Md5

>>> filename = 'book.tex'
>>> cmd = 'md5sum ' + filename
>>> fp = os.popen(cmd)
>>> res = fp.read()
>>> stat = fp.close()
>>> print(res)
f0ed0656636de0d75144ba32e0 book.tex
>>> print(stat)
None

14.9 % B 23k

£ 6,2 Python XA 69 SUAHAR =T A 4 AR SR § AL A o AT > BRRIRA — NG F™
we.py 8 0 @RS T

def
count =
for line in open(filename):
count +=
return count
print(linecount('wc.py'))

o REFZINMEF » BEFRSBRATAY » RGBT F 474 LRRATITT o RET
VAS AN ANEESR » do FHT ¢

>>> import wc

AR =AM we T ¢

>>> we

<module 'wc' from 'wc.py'>

AR AT 247 4089 R Zlinecount :

>>> wc.linecount('wc.py')

R A& > ARILT VAR R A Python B3R T -

BRZIANBTFFAHADER » A FAERGEAE » B ARDERE—T2 8 F#TT N
X, o



— AR FA— Rk BBRARRZ LT HO R » 2R 2k L FHE/TEH TR REL o

VARE SR 77 R § A2 89427 — A A T @ XA 6 R R

if __name__ == "' main__ ':
print(linecount('wc.py'))

name £— 1" R ELTF > YRFALEFTHNIEMRELE c R HZEH M RRELT
89 > name 1AL A'main' s XA E o ifEHH L > MRAKRELR L ELT o e R 1% KA A
VEREIR BT o if BT H L » MR KRB HRLSEITT ©

BN B8+ de L @ 8151 T4 A Bl — A% A wo.py BB P 5 B AE AR AT o UG B
4T Python M4 2% » K5 F A we fEA Bk o HHAEA BRG0G0 Ename 892X ?

BE W REREAT —ANTEFAL IR > Python £ R AAHEMRFE o Python 74 F
15 BAR R AR BPAR % A XA AS s 8w sk o

BT VAde RAR BB BT #hofe — MEER » RT LA R E R4 reload » 12X A0 K5 » BTl
T HERITERMER » REBRINZAEIR o

14.10 41X

155 LA AR » AR T AL AR S| E AR S A R R o XL E RARAE AL R 0 B A EH S SRR
AT FE A AR RS Ak

>>> s = '1 2\t 3\n 4'
>>> print(s)

AR RT AR A E Hf repr RIS o CHKEENEFEA S » RERE DR L F
FEET o HTFHE ‘iZifﬂ’&ﬂ‘Vliai’*%?ffr%ﬁi}i%ﬁ/%ﬂ :

>>> print(repr(s))
'1 2\t 3\n 4'

% B R A Ty he xR X R AR A A B o
B — AP AR AT R RARTRN TR FHERTATR -

AR —ANPATH > ihE\n o FH A — MR FHF o LR o A ANET o boRIRIET
HETRBREALR NS > IFFREELRTRIFIEFELT o



MRS HBEARG > A — L AR RBTE S - RTRELZER—T (GFEHZ%
AXT%EBYGE ST ) o TR FETAATE—MEHERITALT o

(FHEZ BFERILFHRRE » — TR ATARBAHSGERZLETUAZRE B
CE—5F » FHTAENESH » WAATHBTRHTR—FORR REREHE AP :
Automate the Boring Stuff with » £ % £ Al Sweigart > % ¥ 2@ 2| TR % % H 9E % A
Python sk %3 ° )

14.11 Glossary K1i& 7| &

persistent: Pertaining to a program that runs indefinitely and keeps at least some of its data
in permanent storage.

-

WA D M TAMK AT » KB TR —H 2 BIEB K AN F o

format operator: An operator, %, that takes a format string and a tuple and generates a
string that includes the elements of the tuple formatted as specified by the format string.

WREBLA  %EEF  REFH SR REER—NEEALTAENTHE
1RAB 25 7 e X A5 $ ATHE X AL -

format string: A string, used with the format operator, that contains format sequences.
BAFHE  ATHRAEEFO—FHE > ASBXFT -

format sequence: A sequence of characters in a format string, like %d, that specifies how a
value should be formatted.

HBXFI] RN FHENG—FFH o tbo%d > E T — Mot AT # T4 XA o
text file: A sequence of characters stored in permanent storage like a hard drive.
LA BEPRABHEG AT AT H— R I FH -
directory: A named collection of files, also called a folder.
Ak :ALFHIHES Mtk -
path: A string that identifies a file.
A2 L @ ENIHG TS o
relative path: A path that starts from the current directory.
AA A #AZ L NS AT B F A4 0 Bl B AR U942 o

absolute path: A path that starts from the topmost directory in the file system.


http://en.wikipedia.org/wiki/Newline

21342 0 N R AR E B9AR B R4 0 B B AR U89 842 o

catch: To prevent an exception from terminating a program using the try and except
statements.

Wb A% AT 8 R EIMER PR 0 {E A try Fo except & 8) kAL FF o

database: A file whose contents are organized like a dictionary with keys that correspond to
values.

BABE : — DL AFABZARPF I 7 N RAE > A4 Gt 94244 o
bytes object: An object similar to a string.
—#B AR HHREERRFAEELSONZRTAT o

shell: A program that allows users to type commands and then executes them by starting
other programs.
shell : =M 25 » AR P SREALBITIEL > TRIA®EL » KRB B o — L fbfz
5 kAT ©

=

pipe object: An object that represents a running program, allowing a Python program to run
commands and read the results.

\

iR RART —AMELRBITHARFH L ATF—A Python 42/5 B 474 4 i3 Uiz
THR ©

=N
(5

14.12 % 7]

%41

BE—AR%o LA sed HR—ANBRFTHE > —MERFHE > REAANSLHL 5 ERE—
MU RBRABEEAZNFHE AT o RE A REE > ROHE—A R B A7
FHEEIMPHAT AR RTH ElREH R o

o RAEITH ~ RIS BARA XA RIERETHRZRT » RORFEREZRRAF > A
B4R 8 0 RB AR o 461K o

%7 2

do BAFN LT HRT RGEG R > R R GRFPUNET ANFREBITUN—AFTFF
BT $ B — AR5 5] R AR AT 0 B AP 69 £ 13 T vl dy 1X S F YR o il de'opst'shBR 4T 2] T
7| % [opts’, 'post’, 'pots’, 'spot’, 'stop’, 'tops’].


http://thinkpython2.com/code/sed.py
http://thinkpython2.com/code/anagram_sets.py

B — 3k 0 § A\ anagram_sets A JG 324 A AN &% : store_anagrams 7T vAdeda B F & 75
1319 $2 73 i 3] — A~ Tshelf) : read_anagrams T A& &K — 417 » B@— Ao i 48 B & 75
7] 2B PR EG B KR o

B R o

%443

NEFRRS MP3LHH— AN KRESED  —TARSA—BRELT » AEHLETRME X
BARBNL TR o RRGIHB R ZELRIIZILTEHAR -

1. BRE—4MRF HE—NAZHBLBERRETATE R REREA—NEHLETEH
(Hote.mp3) B9 UAHH895842 o 27 : os.path #4487 — & K4k > A RLE I 5812 4

2. L F 8 M A5 mdSsum R RS HE A TFE A TREBEY o mRAAS
i{#‘#igé{ﬁ*a ] » ﬂﬁff’(ﬂ‘ﬁ%ﬁi%;ﬁ-mﬁf_ é’f] Pt] EZT .

3. ATHRRARL > &R Unix 8 diff 44 %4 E—T o 4K o

%1 popen is deprecated now, which means we are supposed to stop using it and start
using the subprocess module. But for simple cases, | find subprocess more complicated
than necessary. So | am going to keep using popen until they take it away.

A% o popen AR IFT » XRBFREANALZAAET » KEEZAITH
subprocess 13k o R A TILLPIEHELAT » XM T popen » 5l ALK KL
subprocess & T 8 % » M BALZE K Kb o FTARMATH — A A & popen > EE| XA
FEWEFRRTERAERN T ARLT o


http://thinkpython2.com/code/anagram_db.py
http://thinkpython2.com/code/find_duplicates.py

B+ Khrt g

FIEA AL REH LRI e TR R R TR > AR AB RN RARIIET - #T
kt9— T LRz Toet L5821 T MNRESET > NP TLA 8 LEA KR o
KA AR HATEE c G L REL—MRRGAME 3 AT ILEA SR E MR -

AT B R T AL X E R T8 0 4530 R B9 A ] AXAD °T A f2 12 2T 3K o

151 AP EH-
EMNCLEMERS Python A E XA T s MAERMNKBZRE XL —ANHFHOEAET - 1EAHH >
B#MeZE -1 PointX  ATEAFT—AN=4EEPagk -

BREFT L RGERE—RE-NET AR AN LA LR AEFT )R o o> (0°0)
HEATARSE > (Xy) REATTZANR EGERYL x» G L@ty

AV AR AF U 7 % kA& Python F &= — A& ¢

« RAVT NIe LAz B RA N EBOE > x Foy o

o F ] VAde AR G iR R R F LB AT -

c BT ARQBE—MFOEB R AL ZRTE o

QEHGEA R AT X EEL— 5 FREUA LKLY » FLRINMRHLKLAT -

AP BT ERLEE—ANAL o —NRGT LKA 4 T T T

class
"""Represents a point in 2-D space."""

SR B E B A FIEMEL T Point e KB RVIKAT—ATBFHES » BELY
& EEANELARTUAR LEHEEF ik > FLBRRFWE T —TRENES -

FH—A%A Point 89K » SET AR R Z L — AR o

>>> Point
<class '__main__.Point'>

B 4 Point £ & T EALE T L » B4 4% 3k £ main.Point °


http://thinkpython2.com/code/Point1.py
http://thinkpython2.com/code/Point1_soln.py

Koyt F g A — DRI F T o 2l ZE— Point » 57T AR A R 53— 418
Point

>>> plank = Point()
>>> plank
<__main__.Point object at >

REEZE—A Point 2t 26931 A » RIRIKEA ZE T o
Bl — A 2t AL BB s AT R A LG — N o

i Print 4 th — />4 69 B 4% > Python 2% IR R EHI AT B L > UEREN AT G694 E
(BT A0x FokA T @) XL FfE Tt 46y o)

A GARREEX ALY PR TR ] Fo TEBID TAERKER - FRAFE
KT AL TEpl] XA ZHRE AR H A ARG R P T L LR -

15.2 &%
A &5 5T VAL 2 4] 3 AT IR AR -

>>> blank.x

>>> plank.y

K —1E R Nt fe WAL 3k F 3 BT & 6915 % 2400089 > tbde math.pi &4 string.whitespace °
R EARAFTZAAFELT > KAV AT RIS — At Zf L dd T 4 Moy L E R ATMAE o
X F A OB o

FAttribute 1EA L FI R T E e TEREDH—ANFT > @GP ZERLETTHINE—F

2

‘[] o

TEHMRERETT LOIXRMBOLER - ATREAFT—AMRALEHGRSIBLMBER ;
W B 15138 & — )] -

Point

plank - x —3= 3.0

y—>=40 | _ . .
Figure 15.1: Object diagram.

%% blank &R &E—4 Point £ > %A R B ERANEME o HNBMAERT —NF &4

13 BB PEAE P VARl 4e T AR 6915 0k



>>> plank.y

>>> x = blank.x
>>> X

R I &% A blank.x 89 &L » 3 blank g Ragst % » 2B x 6944 o ) 23X A7
P AMNEXMIBBEL —NMLAXNEET REGTEXx LGB FRFR-

BT TUMELEZEREINTEA o tbbde T @A F

>>> ' (%g, %0)' % (blank.x, blank.y)
'(3.0, 4.0)'
>>> distance = math.sqrt(blank.x**2 + blank.y**2)

>>> distance

RET AR EHIE A =SB o de T @A

def :
print('(%g, %g9)"' % (p.x, p.y))

print_point & MR HIFK T — N EEA S > RE LT 2 GRMELE o 4R T A i) Bl AR A~
blank &4 % % 4% i % % XK ¢

>>> print_point(blank)
(3.9, )

£ RXFK A 0 p Ablank 89 —A51% 0 BT Ade R XK A p BAT T 52 0 blank w2 & 448
FL B PR o

WA 0 B —/2% A distance_between_points %3 » K AN A S RBERE A
BZ R B3R & o

15.3 457

HEHE—AR P BER G TR EARALY » AIANHERGFFFEE—TT - Kk
Yo o BARAREAR T — AR TN AR o ARFA A LXK B R — 4B 694 B Fe KD
RP?FTALBGBAE s RIEFNERE— s SR FBEHL TH GG E UG -

EVARMHTREEL

TR —ATE (RFFS) FEALE  ZATEFRR



o B 2t A 25 A R ASNTR BPT AL E o
A FARAELZX A FI— AT AR Z AN FH— AT EREAH T o

TaitA R E L

class Rectangle:
"""Represents a rectangle.
attributes: width, height, corner.

nnn

XA FAF$ F 7 T B - width = height £ 4144 5 corner £— M At % » ARAFTAET A
T o

RET—ANER > bRkl —MNEN R > R LB ME#ATRAL ¢

box = Rectangle()
box.width =
box.height

box.corner = Point()

box.corner.

< X 1

box.corner.

%1k X box.cornerx # & &2 » T3] box 5 R a9t £+ » %HFEL A corner B9 &M 3 KB F| X
BT RP  BIEL A X 0 BTEE o g

Raclangle
box = wibth —=1000|

comer —— "y —= 0.0 Figure 15.2: Object diagram.

A15.2 7T EAXMZHREE o —MREFAF IR B > LB N o

15.4 % £ BIFR E4A

K HE B L) o Hude find_center sLIEI — /> Rectangle (4E1%) st FA4E A 54k » REA—A
Point (&) st £ 89H NRBREEM POl B 69 LARPTE & -



def
p = Point()
p.x = rect.corner.x + rect.width/
p.y = rect.corner.y + rect.height/
return p

T@EANEFF o box EA—MHFiE# % T find_center &3k » REERBMIAL T &
center :

>>> center = find_center(box)
>>> print_point(center)

(509, )

15.5 3t % 7T L5 X

Wt — At Z 69 B TR T AF Rt KRBT o tbde s R T —AFITH KR
MARKTALE » KT U RS RTEAZE > W T :

box.width = box.width +
box.height = box.height +

RIET ARG H 189 RECRAS A3 R o thdegrow_rectanglei A~ & Hst il — N ET 2t 4w
dwidth & dheight N3 48 > K5 de 3 A AR A e B 46 69 5 B An 5 L AE Lk o

def
rect.width += dwidth
rect.height += dheight

TameghFERT EREGER :

>>> hox.width, box.height

( / )

>>> grow_rectangle(box, , )
>>> pox.width, box.height

( ; )
JE H 9 N 0 rect T box B9 —AF% 0 ATV S RS T rect 89 8HE > box kAT TAR K
EA5 7L o

WA > B —/2% A move_rectangle 8 &%k » R — N EH fedx 5 dy A ANEAE - JEE
RSB T AEAL B » BARG T A R AET AT A L4769 x F2y -5 /e b dx F= dy 8944 ©



15.6 & 4l

BEA TRALRFEARRARGE » AAL - MLEBEGERATRIEA I ML ER A
AT Ity I5 oL o IR E L BEREEO NI ZHHALE o

FTASRTT AR A #1LG » d A B #2697 % ° copy #3k @4 T — A% ™ copy #%% » T v
BHREENR

>>> pl = Point()

>>> pl.x =

>>> pl.y =

>>> import copy

>>> p2 = copy.copy(pl)

plfe p2 A& FAERAA R 8 > (ZH FRF — A& o

>>> print_point(p1)

(3, 4)
>>> print_point(p2)

(3, 4)
>>> pl is p2
False
>>> pl == p2
False

R GAFE 8T True AR AR B GHER -0 o IHEGERKALBREAL LN T
Bl == B EFORIATARR s BEF R0 CLERRESZOF 1y > A2t
G O9AREM o LERARAGZA P AL LA > Python REfFefT LB E L EMF - £
PRI LT HE

(4t ==e RO EAELE RN TR LHhLS A —» REIL > WL AP 4
FAEM FEAPL AR LELS > MTRELREGEANEEEN - BH AT LEH Y
H & Python & EHTH + 4 P A TLRHT o)

4= RAR A copy.copy BH# T —MNER » IR R MG R K EH TEHEM 2 E - 2248 ZH A48
BT R e

>>> hox2 = copy.copy(box)

>>> box2 is box

False

>>> box2.corner is box.corner
True



box = width —= 100.0 100.0=— width |- box2
height —= 200.0| [, ___ gg| |200.0=— height
COmer ———— |y .0 [—comer

Figure 15.3: Object diagram.

A153f = Tobt B X B A IFIL o AP BH MR ES > AARH T AL 5 Z RSS9
AR BREMARGTZ -

STFREGERA R B TARGRKBE o ERTHEBIF » 2t 8 4ld 69— M #AT
grow_rrectangle &% E F > &%k B I—A 0 {242 ] move_rectangle #t &t B ANARA
o | RAATARRIEARE > WEHF KR

BT ¥ 89 5% copy B3R T — A% 4 deepcopy (REH|) 897 ik » MR 692t &
LERT - BEZTRELFBET » IFEHRREHT -

>>> hox3 = copy.deepcopy(box)
>>> phox3 is box

False

>>> pox3.corner is box.corner
False

box3#= box S A X 2L HN » RANANNKEN G » METXMETHGANLET o

WA 8 s B —ANFH A 89 move_rectangle > €17 B & — AN 89 4ET 0 LA KRB A
B 4ETY o

15.7 17X

LR F4aAE 2t R G 0T4E 0 R R 5 BB —RH I FF o wRIRRBER—A TG LG E
M s 34T 3 — A B 4% 1% AttributeError :

>>> p = Point()

>>> p.X =
>>> p.y =
>>> p.z

AttributeError: Point instance has no attribute 'z’

R AT A ERMFZER s T TFg —TF ¢

>>> type(p)
<class '__main__.Point'>



T AR isinstance 2 kB E—T IR EZRATAHA X AN RG] -

>>> isinstance(p, Point)
True

R THTXE— G AGTH — AN TR TARA R EXHEK hasattr :

>>> hasattr(p, 'x")
True
>>> hasattr(p, 'z'")
False

hasattr 1% — M S HTURMEE NN L 3 BALBE—NFHE > A2 ZHWZEH L
0 B G F o

Fl try 8 9 T AR — A5t G AT G 200 1

try:
X = p.Xx
except AttributeError:

BHE-—BMRAERFAXVETENRERELHT - X TR -FRHESZNE2E1TIF R

15.8 Glossary K& 7] &

class: A programmer-defined type. A class definition creates a new class object.
AP RN E o —MKGFRAELT — MG RGF R o

class object: An object that contains information about a programmer-defined type. The
class object can be used to create instances of the type.

KO F a8 THAP AT X ERAMXB LG —ANE o TR TRIZEEG—ANFEH o
instance: An object that belongs to a class.

g RBE—NRG—PFF o
instantiate: To create a new object.

EHIG - el — AT eyt F o

attribute: One of the named values associated with an object.



Btk t — A3 A R B BB S F o
embedded object: An object that is stored as an attribute of another object.
Pkt 0 — At A BB B — A A

shallow copy: To copy the contents of an object, including any references to embedded
objects; implemented by the copy function in the copy module.

REH  BHA AR F®T A% RGBT A 5 5 @ copy #E3RE copy iFkk

deep copy: To copy the contents of an object as well as any embedded objects, and any
objects embedded in them, and so on; implemented by the deepcopy function in the copy
module.

3
Gl
i

S

24

BB —AMEHHAERNE > QRS R AEAHRSE P OPTAE R R 5F

% 5 3T copy # kR 8) deepcopy FFkk I o

object diagram: A diagram that shows objects, their attributes, and the values of the
attributes.

XA AR ATETEGERPHEEARBMEIHE o

15.9 % 7]

%41

B —A2% A Circle #9 X692 3L » B A R wcenterf» ¥42radius * center £ — /4~ &3t & » ¥42
& —EAh o

F it —/ Circle 892t % » A=—/A 0 » B & (1502 100) » FR2AT5-

5 —/A4% A point_in_circle 8 &%k » #HM—1 Circle f#—4~ Point &t £ A 5%k » =R 2 £ R
R R A F 89 4 L3RR =@ True ©

B —/% A rect_in_circle 8 &%k » 34— Circle 72—/~ Rectangle 2t 15 4 5% » 42 R 4E
WA A S RA A ERA » & E True °

5 —/~4% A rect_circle_overlap %7 %4k » 4k —/ Circle ##— 1> Rectangle *f £1F 4 %4k »
o REBAEZ— AT AR ARED True o R4 5 NE A DR GIRE » 4o RIET A 4E 3
S84 H AR E True °

HEAARAG o

%7 2


http://thinkpython2.com/code/Circle.py

B —/% A draw_rect®) &3k 0 I — 4 Turtle 5 /2 — /> Rectangle *t £ 154 5% > A
Turtle & HZXANERH o TALSEE—T H @zt Turtle xF §4% A 69484 o

5 —/% A draw_circle 8 &%k » 3 —A Turtle 2t %2 —4> Circle st % » AR K ©

ARG o


http://thinkpython2.com/code/draw.py

Bt FE R

AeRMNCUEI ELfTRIEHREVT > T—IREEF - LRET » XL[HFM A T LEHHK
Hffe R EE o AT P ERMT —HRBRXREORX - AR AT F AR 7
i\‘ o

AT A BIRAG T VAL 12 2T 8 o RG24 5] R AEBIARAD 7T A L 2T 8 B o

16.1 & 4]

TEaXAE—NAZLEBGHE T » LRANE L= Time 89K » 2K T % B 698 ] o

KRG E L Ahe T XA

class Time:
"""Represents the time of day.
attributes: hour, minute, second i

EMNTRZEZ =498 Time st £ » KRG st 94 55 # 47 MAA ¢

time = Time()
time.hour =

time.minute =
time.second =

A Time £ 9 S B4 161577 o

T@aBEASD » 5E—A2% Aprint_time 89 &% » B —4 Time * £ » KRB et @ 4 #7894
Aok o 7 1 B XF7'%.2d' k2 A R4 R4 s — A& > H—ZTUAA0 -

BN R %A LA is_after KA Time X% » 25 A 1112 KRR t1£K A £
T 2695 @ » SR E » GNREB - EERZ—T : FEAif1EG » AREZBITR -

Time

time = hour —= 11
minute —= 58
second —== 30

Figure 16.1: Object diagram.


http://thinkpython2.com/code/Time1.py
http://thinkpython2.com/code/Time1_soln.py

16.2 2 K 4L

AR EFT P 0 RNEE ADSREK time # AT ERE c BANSRKETT AP R
KA s RS c BRANRILGIARP » WARIL T REPG 2 689 —Fr 3789 - L A2
KXo RAEFATREX > ZAFFHRALLER RFRAGEE » RNFLGRAAL > RABE
/frffﬁﬂhki BgR 2 o

\

B o
\‘v—

T @ X &R HEA add_time HF ey — AR A ¢

def
sum = Time()
sum.hour = ti.hour + t2.hour
sum.minute = til.minute + t2.minute
sum.second = til.second + t2.second
return sum

BANREHET — A6 Time % > LT AGME » RERE T —Aaddit 695 A -
AR R E o d R A 0 B A R RS A R M AR R WRAT AR s BT
{Luﬁgh%lk}ﬂ}géﬁl)\uﬁ-é?%; Tﬁ/\iﬁ Eﬂ—‘/\ﬂ'ﬁfnﬂ °

TE#HKRMR—TEANSZE > KEFEZAAN Time st 4 > start 88T — AN w4 EH -
ot (B G 2AR) (%% 1 19755 & B &% ° Python#9 4] 4 Guido van Rossum4f % &
RZEANEE AR 0 B TSR E (Monty Python's Flying Circus ) * AT A4 g A

Python ° ) » A& duration (A4 E) A4 T ZaeH ik (EHS EH) X
R L — P+ A54 o add_time ZEFHAF H LH L R o

>>> start = Time()

>>> start.hour =

>>> start.minute =

>>> start.second =

>>> duration = Time()

>>> duration.hour =

>>> duration.minute =

>>> duration.second =

>>> done = add_time(start, duration)
>>> print_time(done)

R E > 1028040047 1% #l‘éﬁﬁﬂffl‘ﬁ]”"if\fﬂd’"*ai-ﬁﬁ&% AL h A T R BRAEAT do T
0t A By s AL AL 0 BT AAR L6089 IR R AALFRZAE T o FTARMAFIe B+ 476y
1285 > BN e #ALE] A o

T XA BB



def
sum = Time()
sum.hour = ti.hour + t2.hour
sum.minute = tl.minute + t2.minute
sum.second = til.second + t2.second
if sum.second >=
sum.second -=
sum.minute +=
if sum.minute >=
sum.minute -=
sum.hour +=
return sum

RERFOEATAET » 2RBLAE LTS T o HERINKEAR —ME—RHBRF R o

16.3 15 %

A IR RAAE A S F g 2 R AT — A5 P o X AR X AS BRI AR R A R 0 AT
e RBGEE R E T o

increment %4 0 3 At T A F B — A Time 3 £ » sE T AR B R —/MEKR S -

T @A E AR A

def
time.second += seconds
if time.second >=
time.second -=
time.minute +=
if time.minute >=
time.minute -=
time.hour +=

H— AR #ATT A L ER 5 G @ADL kRt RATZ AT 8 1 64 o

AR A XA EHRA?HHFRBIEINTLELHE?
RAAE » B ESNTHNE s HEREHFAR—KRT ; L —HEHEST » X 38 time.second

AT+ T 447 o A —R kst Zde if 15 674 5% while 18 4] o ZAEE T VA AR 23X/ 9] 28
T2 ERKF -

A% 0 B —AIEFAA) increment i3k 0 A B2 R 84 AT HE IR o

RS PR R E I DR ATRE A S Rk I, o SR LA Y RARIE S R AT KL o AIEE
Ao A B RGBS B RBAR > RARE S BB E o 25 BAEART
12458 > MR XGRF— AR EE ko



Bkt 0 REZEBRE 4 R4 > FRIE RS A 47 8 E 69454 o X AP AL X AL 0k 2
ANmAL o

MAES] 2 B — AR o R FE A increment » &) R G —AF8 Time 2t % » @ R A5
Y &

16.4 /7 2 5 3.%)]

KRB FETHFEARN KA CRAGAHTERNY o FHEAA R » KHBART —AHELGR
Ao AMATHERGEZEE > REMNRX—T » T kB FEAMEZ o

FAPAE XARA 2R > REZ AR F R MR R AR EANGE o it /ﬁki\éﬁf’ Ei’@é\\
AR R e
3| Tﬁfr?ﬁéﬁ‘fam o

/

A — AR X AR AR IR » BARFAT ARG RAE WG ERREFAREHRST -
AY P RAMINRKAET Time s F 27 LA — ANz dgx TR B RF(HF L L7
oo ) | P RAREAMEL > R AN L PHERE =T E L o

MY KAB add_time #= increment &%k 69 B 4% > 60 H sk # AT A RARA L E o

B—RIERAA F I — A 7 kR R R EA PR ——KMN T e Time * 8 B ¥4 0 R
AT ARG R ERER » IHERARET -

T @i SR atde Times 43, T ¥4 ¢

def
minutes = time.hour * + time.minute
seconds = minutes * + time.second
return seconds

KRBT @A REARL R » e Time (£124F divmod & » 1% A 5 — A3k
B AN RE ) R R R A R ARG LR o)
def

time = Time()

minutes, time.second = divmod(seconds, )
time.hour, time.minute = divmod(minutes, )
return time

B RERET > KBS
Tum%m& A x 4%
—?‘o

AT ILR MR IEAT » KRG FAR R IZ 2 R AR A E A58 o e iRk
iz ftime_to_int(int_to_time(x)) == x ° XA Z & T A M 8 — AN


http://en.wikipedia.org/wiki/Sexagesimal

— B ARAE X R FARZNAL > ST A AR EE —T add_time EANREKT -

def :
seconds = time_to_int(t1) + time_to_int(t2)
return int_to_time(seconds)

IR RABIRARAIES T » WERHEIRLET - BT ERREANKEALAE A
time_to_int f= int_to_time XA~ &/% k€5 —T increment °

E—FREL AN THF D THB R D > TRILTEN R ZRMEG % o #H4EHRE
Fhodh ks s KRANNLEFRETEGETEF 4%

Rin o e R RNARGGTN > febt A S M T# BB F > REEE -2k H
# (Hede time_to_int #= int_to_time) » shALiLA2/F /T84 > THEMELH > AREZH > 4
F T3 o

MEBEZERMARLEREHT o thde > BZRET RN Z#ITHBRR=FZ RS
BFIA] o [ AR ARG 7 ik vk B AL A o miE AR RFRARERSH T » WEFRR
Hjh}. o

H 2 ﬂﬁ? s ARG X EES — A5 (bt 8 iz L R) » R A L &
(R

¢ TAERBRY THOEL WA Y T BB ROMET o)

16.5 17X

*F—A Time * & & 0 REHFo AP M£0-6080 TG K I (29T A A 048R T L4
60) » H EL B EH LA > A K EAE o I HFo 5 HAH R A B 0 AR T A
8 o

?l R YRS AABFAITHLZIEESFIT o Rid ki wRIEEHZH
' RA TRARFPELGELEBIET °

B oM A R KA RAD » RS A B X 4R 0 FAKRD] TR ENRRA o Bl o R
55—/ F A calid_time 89 &%k > HK—4 Time % » RB R % R AY REM4L
#& 1 False :

def
if time.hour < or time.minute < or time.second <
return False
if time.minute >= or time.second >=
return False
return True

RIGEBA B B SLRIA T KIAL » RIAT AN —T 52k - FARZTLALLZH %



def add_time :
if not valid_time(t1) or not valid_time(t2):
raise ValueError('invalid Time object in add_time')
seconds = time_to_int(t1) + time_to_int(t2)
return int_to_time(seconds)

RARALT AR — A assert 1% 6] » EAE L AR NS Z L R EHH > R BEAFRES
P —AAF

def add_time
assert valid_time(t1l) and valid_time(t2)
seconds = time_to_int(tl) + time_to_int(t2)
return int_to_time(seconds)

assert #& &) AR A M > TAR KR 5 5415 69 ik - 44 assert T4 A T EHBZGES
5 WAL KA o £ R LRATE S

16.6 Glossary &~i& 7| &

prototype and patch: A development plan that involves writing a rough draft of a program,
testing, and correcting errors as they are found.

R Fa b THX  —FF LR B —AMEFHER » REMK » BARELRG4
1% 0 XA ZR T IEILFRER o

designed development: A development plan that involves high-level insight into the problem
and more planning than incremental development or prototype development.

TR F L XA FEAEXBZ L@t B A SRR TR AR XL
FoJg 3G AR X2 8 LA R -

pure function: A function that does not modify any of the objects it receives as arguments.
Most pure functions are fruitful.

BB RMERSEOT R [ o XA RS HAR B K o

modifier: A function that changes one or more of the objects it receives as arguments. Most
modifiers are void; that is, they return None.

5 E AFRAELT R R o RS XA R AL BB > LRk AR &8 AT

None °

functional programming style: A style of program design in which the majority of functions
are pure.



BB XRAEEX - — PRI X 0 TRAIFIEA K Z 30K FAR A Lb R B o
invariant: A condition that should always be true during the execution of a program.
HREMN  ERFETIRF > R R—BEA BN KM -
assert statement: A statement that check a condition and raises an exception if it fails.

asserti&¢) : — AP EEIEGIEG BE—ANEKH o R TRHARMEFT o

16.7 % 7]
KEOGIFTAL L2 TH: GIUHERTALLLTH -

%31

BH—NRE o L Amul_time » K —Time & o — AN i 0 BE— A= A8 fAF2] 693769
Time #f % o

AR mul_time AMREE —NHE 0 Bk — Time s £ » REAA - MR L RETH »
TR N REARRIES » RERGT—ANERTT FHFHE (BI2EZHLRGTE) 693
8 Time *f % °

%5 7] 2

datetime #3247 — & time 3t % > Fo K FE 8 Time *t kA8 » 2 AT HRET £ 5897 %
Ao B FAF o R —aR[1X 289 TAH] Here® o

1. JA datetime #3325 — AR > KL ATAH » RAEmE S RZEZHIL -

25—k BRMAARD  REWMBAPHOFERAREZET—A4E008 s~ 5~
%;l(o

SAHMANMALETF BMEE » XK —PAHFREFIP—MAFHGAN - T—X
BN RIE R o B—AMRE o HKAMER » ABTHERER o

L ARAAPEAEY > BE-ABBAGRA > RIUTE—T —MAKFHRA FIF— M AF# n
fEut iz e B A o

IR -


http://thinkpython2.com/code/Time1.py
http://thinkpython2.com/code/Time1_soln.py
http://docs.python.org/3/library/datetime.html
http://thinkpython2.com/code/double.py

H+E=E Ko gk

WAEHRNCEAE TPython ¥ — @&t R T » ERERFEREFARELLED
WA £ 6y 0 WA ENH RS RILE AP BT LR G 8 LA 34712 09 [ 8 %
B TABET RO TR LT RIe X B 5wy ik  EREX R T -

AT B RAG T AL L 2T 3 0 ARG 5 ARG HE ) ARG ST AL i EF 4 o

17.1 @ v =t 2 69 41

Python £ —fr @@t £ 6942 EZ > IREFRAECRET L IHF et L REGHGE A
VAT X e dF 5

AP G R AT R o

e K FKEEMUAN G ELGH X KL -

« M FHEERRANZ T T OFY » 7 a0 2 R EA I FE R F FhZH 48 ZAF
}ﬂ o

Bl » F16F F 2 L) Time AR EATANAFTFHAE—RERAG 7% » KRB Lo-A01548
AR e & B gk o o A A2 B R 69 4032 o B3R > £ 5 155 T 3L 69 Point = Rectangle X3kt &
ENE P ORFBAS L ST o

B3k Ak o KAVE %A R B Python #4689 A To @ £ ARO[ AR - LLEFZRARAT
APERELELAIERY s MRS ZRET —BENCEZNG ARG —FF & k69185
Noe FRAERSGHENT » IAEHOBEKX Ao {3 » WA T i A R AT %M -

Bl4e > £ Timel.py 2@ » X2 U Ao/ @) [T LHEA A LNET o MR—T#hE L
Mo F—ANEHEGIRFRE@MHEETHAT —A Time st 44 54 -

BAHGAERERREATOMER 77 ik s HERE AR EPTHF 09 R o LATRMNA R Z
FHE DR FRARAMBY — KT ik o AT AR LM P AL XA S~
i% o

FiEEEL LR PR RZALMEG 2 EEBRXEARATRE
e FEERZNLE—ANARTLAF  BHERRIET EZ LR X ZPH o

« R — 77 ik 09k R 5 AR R EA)IBIETR—AF o


http://thinkpython2.com/code/Time2.py
http://thinkpython2.com/code/Point2_soln.py

LEETROFTF > ENABZ LI ATAETE T~ J[EKE R T ik o XA 4E 32 s AR
8 s AR EF— AR T ERTAEZIT o o Rt = B 6948 B4R AERT » RET L
RBHLA CHBFELRN BRI ZA 7%k -

17.2 b st %

#£16.1° KA LT =ML ATime 89X » 5 A %% print_time 8 %%k :

class
"""Represents the time of day."""
def

print('%.2d:%.2d:%.2d" % (time.hour, time.minute, time.second))

ZR R XA RE 0 SRR e AE R L K — A TIime 2 FAF A 54

>>> start = Time()
>>> start.hour =

>>> start.minute

>>> start.second
>>> print_time(start)

Sk print_time A — M7k RERERIBREILAZKIN LT L EdEk o — T REZHH
b9 T AL o

class
def :
print('%.2d:%.2d:%.2d" % (time.hour, time.minute, time.second))

A EA BAY 7R KRR print_time B AMRET o H—FRAN KO EE (—RRKERZ
28)

>>> Time.print_time(start)

T@RZEZAET AT > Time £EX69.%F o pritn_time £ 7% %894 F o start shEF L H 9 —4
HET o

FBIh—FH RRAR 7 E0iE LR (BRABKXNERERS)

>>> start.print_time()



fE@ZEALAT RS o print_time IRAREZ 7 XL F » ARG start L RA 7 HPTEGT R
R EAE o RERWF TP TE—H > FEEAG I ERRS EG R o

EFEAR s LBWAESE—ASE o AL L@KE TP F o start WAKREL T time ©
BRG] o 7 k0 H— DN SR self » BTVARI AL 49 print_time & 27T Al de T 32 A+ £ 38 A
ARG

class Time:
def print_time
print('%.2d:%.2d:%.2d" % (self.hour, self.minute, self.second))

The reason for this convention is an implicit metaphor:
BAPRE XA LRERGEL

o ZECH N85 L@ - print_time(start) » LAY T AL Z ey o ik 445 4 8 E Bkt 5 F
o T2 s print_time &%k | 248X At % > RRATHHE—T ° J

cEBEA R RET LA AN o FEMEA > de startrint_time() » AL A -
F7Z > start > AT B —T1R A T

AEEXZIBRRTZERATARY > J-FTJ‘_TJI:'!zmkb THRESZHAL AERKAL - BATHK
MAEB LGP F L@ » XAELEFE LA E R L o fa T A BYETAR » I REEE A AT F 0 B8
Wi ZEk (REFEHE) B A o )&ﬂ:ﬁi/—?ig%é’fii}’ AT ARG ER o

WA% e » £5—T time_to_int (% 1L.16. 4) s B ZXANRHEE R — ATk o AT LR E
fe int_to_time ALiE A2 %k » AR I TR KATFE » B AR ZIA R BRT & 691E » KA %t
Sk 7k e

17.3 7 9h— /6] F
T @£ increment &%k (% 1.16.4) MK B Ry 7 ik

# inside class Time:

def increment :
seconds += self.time_to_int()
return int_to_time(seconds)

E—RR A ATIR A time_to_int TAMAERAET o AP LEEZS » BE—NMRE > @
FAGEE o

T @ & A increment & 7 38 -



>>> start.print_time()

>>> end = start.increment( )
>>> end.print_time()

FiEostart’ AT (self) WAL E — A5 RE45$ 1337 WEL T H A5
{Eseconds °

AR RPERL R FETHRERMT o tbde » wRERAAAN5%AM T increment &
oo MR AFE 4 T 8 HHR

>>> end = start.increment( p )
TypeError: increment() takes positional arguments but 3 were given

HA RS BRI 4 A LR T RHRM - AAS L@AEERA M SR - Rt FFE
FELAO MR FIAEE SR EREZAAKT o B9 A—F AR
58O RARA SRS T RAARRF ARFARLRAT o TOXAKZKANF

sketch(parrot, cage, dead=True)

parrot f= cage #f &% B 54k > dead & X4 FH A ©

17.4 £ 8 3 = 695]F

¥ 5 is_after (£116.1) » XA EZT » BAHZI M RLBKAA Time st 454 4
oo EIMFLT » —tdep— M5 p LA self » =A% A other :

def :
return self.time_to_int() > other.time_to_int()

BAE R ZAF ik bR — A Z B @AM » KGR B sh— At FAEA S gk

>>> end.is_after(start)
True

FERARIL G — B A LB AT o RAmARRERRREELE—H1E : Fendis after
start?J



17.5 init 7 =

init 7% (stA&xt Tinitialization 4% 5 » WL &S » IANAFEA S TCH++ P& R
) R—AR4FsR 7 ik o 3t Z AR LB RHRAL R R o XA K AL Zinit (AT X
Ko REAINt RELLZRANTRIA) o &£ Time 25 F »init 7= 7H 4T :

def
self.hour = hour
self.minute = minute
self.second = second

—BEAT s init 722 @A KRG BRTENLTAEMEN o« THEANEEY

self.hour = hour

A6 T 54 hour 8944 » IR T BT Fhourk ¥ o

o S BAR T 8 0 BT lde RARA A Time 12 R 44T 54 » #5369 38 & B o

>>> time = Time()
>>> time.print_time()

do FARPEE— %% 3B E hour 8914 :

>>> time = Time (9)

>>> time.print_time()

REANEE > KABERBET hour # minute #4944 o
" “Python

>>> time = Time(9, )
>>> time.print_time()

o RIRGE R A5 RIRRBEEAAZARIET o

M—A43] > 5 — Point 287 init 7% > M x Ao y AT @54 0 RERAE% 2 89 &
’Ti o

17.6 str7 %



str £ — M AF R F ik HERINLER S > str FEAER NS B AMREZS LY F
o

B 4e » T @zh AL Time 5t £ 69— str 7 7% ¢

def :
return '%.2d:%.2d:%.2d' % (self.hour, self.minute, self.second)

AR B AR print 4T 5P 4 i — S ad R A9 B 4% 0 Python 3E& 18 A X A str 7 %

>>> time = Time(9, )
>>> print(time)

B EGIE > B2 LB E K init 7k XEAA TR R0 > BEF A str
Tk BAFIEAPRGAERA R o A% > B—T Point X AN£89 str % - gl —/
Point xt % » A& A print i —TF o

17.7 2 H 5 T8

W TN — AR TR AR AR B R LR s B A AT o tbde > o R
R Time £2FE LT —MN&FHaddtd 7 %k > LT At Time st £48 8 T+1 w5 F4F o

def :
seconds = self.time_to_int() + other.time_to_int()
return int_to_time(seconds)

R 77 ik T & .

>>> start = Time(9, )
>>> duration = Time(1, )
>>> print(start + duration)

L R4 2t Time =t %A% A o 5 38 B AF 89 842 » Python st& A ARRIA A % L6 add 7 ik © %
R print 4 22 R 6983 4% Python 18 Al 69848 B & L8 str 5 ik o ATAE IR L@ XA £ 69
BFHETAMEE o

R P AR L RA » LB EIFA AL GITA 0 AR ME F A T o Python 3 & — A&
FARFAA — A2t a7k s thdmadd © £ 5 AETUUA—T X 2oy o

A > % Point X B —ANmik ey 77 ik o


http://docs.python.org/3/reference/datamodel.html#specialnames

17.8 RIExT F XA A ITER

EA@GET P > KA AA Time st £ #1477 Ade o 4205 F 612 F Fde— M H e 3
Time 2t % E@ o T@i&X — /e A tjadd 7 Ao LA E XA » AB A MAadd_time 7 & R
# #& increment % % :

def
if isinstance(other, Time):
return self.add_time(other)
else:
return self.increment(other)
def
seconds = self.time_to_int() + other.time_to_int()
return int_to_time(seconds)
def -
seconds += self.time_to_int()
return int_to_time(seconds)

& & #isinstance HEM—Mafr— ML R > R ZEEZIAN LG —ANEH] > hES

A
=3
I;ELO

4o R ZRA L —A Time 4 » addst &M add_time 7 % o ZAHFRLT » #5445
BB —ANHFE 0 REFAR increment 7k o X ARiE Bk EARE R L HATH 0 B A L4
FR LM AR IR SRR R R -

TaeplTF > hETTALRE LR T Z kA0 ag 2R
>>> start = Time(9, )

>>> duration = Time(1, )
>>> print(start + duration)

>>> print(start + )

R EY L » INMMFEEZETRHEZISLE o o REFGIEEAL » 1584 T BT T 69452
T

>>> print( + start)
TypeError: unsupported operand type(s) for +: 'int' and 'instance'

KR A A T o Python &A1 E—4 Time st £k m— A%k > mAXRAR T EH 69
FEle—ATime st £ d| B L@k » IRARLR AN L > MXAMiEREELHE Time
3t % oo B —ANMRIEIAN T AR EZANFR A — AR i ikradd 0 XAF AN &SR A



FAEH] o £—" Time X £ BN AEWTEFFEMEGITIZE » ZAERSWARNT o TEHA
LAFIE T L

def
return self.__add__(other)

And here’s how it’'s used:

1% 4o T BT

>>> print( + start)

WA 0 A Point £k B — ekt 5 ik 0 2 REEL EPoint T ERE—ANATA

o 4o F B A EFH L —/Point » % F Ak R 1% R B — AN 9 Point 0 # R AR LAR SR A
A B AR e o

W RFANABEFRE AL BHFERBRAATE DML ERBELEEL 2H AT
FmB Y A dr Ld o KGR THA k69 AR R B —ANHTEY & o

179 % &

e sb B g% - R|BEVZFZARARG » R (&) FREFRZZ A o —AARART
AR 24 At R R R A gy » BHERFHZAMMT o

BNZAAFHEEHRE J > WHATURAIEASFF XN L@ o it 11284014
histogram k41— ANE3E F A FE BN REK

def
d = dict()
for ¢ in s:
if ¢ not in d:
d[c] =
else:
d[c] = d[c]+
return d

BARFAATAR T A~ Al £EFH > AEs YL 52K > shae i d a4 o



>>> t = ['spam', 'egg', 'spam', 'spam', 'bacon', 'spam']
>>> histogram(t)
{'bacon': 1, 'egg': 1, 'spam': 4}

APt R ERART ABATE RE > RASZ ENT o SXRBAFATRBER o thde A B8 K
#osum > A kIe—ANFF| PR A E ALk » SETRE R T AT A B AR 7O AE o

Time ¥ &4 T 8 Toyheiki ik » STl sum JFCkRBESEAT ¢

>>> t1 = Time(7, )
>>> t2 = Time(7, )
>>> t3 = Time(7, )

>>> total = sum([t1, t2, t3])
>>> print(total)

BHRW o o R— A BB AT E A TAREE— R8> EAJEHEA Fix— %2
T o

BT A TSGR A ZA S A BFIFERATIRAZIEANAZ NG T 69 HF TV RL
- ANZAEA IR B g EA o

17.10 X

BEALF BT Z R AT AL R Byt » TR RARA S AR £ 39 R A A A F
BBt s SRE S AT o FTASIT £ £ E ML IR IR 230 A init 7 ik de it £ 69 23 B
lri o

o RARREE — AN X EH EAN T B RT VAR R B8 hasattr Rk 2X—T (%
#15.7)

B 9h— AR BUE ML) 7 kA A B B3 vars © R B AER— AL 0 KEEE—AF
S S e R NS AE S R R

>>> p = Point(3, 4)
>>> vars(p)

{'y': 4, 'x': 3}

HTRRXE 6 RETELERATEISXFEE A —T 2HF KR ZEF

def :
for attr in vars(obj):
print(attr, getattr(obj, attr))



N E B3 getattr 2EM— AN G- BRLT (AFHEHX) > RABBREZEENGME -

17.11 & o= K3
CEETCESSTE LSS FST U TS Y TR 3 DY EEY RS PR EL
TR R AR ALR AT 0 KB TS AL SR S0 R o

FRZX—BRGRFZITR MK AR EFE O ZISITF o TR » AREARE AR
6,500 F ik B RSB PE R GR 7 R G AT H R o

Podo s EAZRMNZELT —AMERF—RFPEEAGE o HRRHE 7 % 645 time_to_int,
is_after, #= add_time °

FAVT AR LAY TR 77 Nk FIZ 77 ik o XTI 2o R T RV fTH R T E - &
AZFz > —ATime LG BBARIHZATE -

EH—MHERT R RMNET AL LEREBERR) A EAGEN T E > RTIAFRERE]
LATE R A A F R o RAYFIM A HT AL — R F KR H 5 tbdo is_after » 2Lk AT ik
BAHET

LR E—ANFHHRZE » RT RS ﬂi%’ﬁi%%#—f}uﬁf\‘ ﬁnﬁ'%"/\ﬁi 8 H A SR A% 1 R
e % > IR RABFE O TRREEARREHER > LEHBIIRSHET o

{2do RARAF 0 M% T30 > RERREAGNERT A LIET > IREREREFGL
WML R FEAFH T o

17.12 Glossary Ri& 7] &

object-oriented language: A language that provides features, such as programmer-defined
types and methods, that facilitate object-oriented programming.

WmE xR pARIES RGO LR EST e AP AL ER Tk AAT
LI @ #) 3t F AL o

object-oriented programming: A style of programming in which data and the operations that
manipulate it are organized into classes and methods.

et AR — P RBERERN o REFREEAREFTER L TR P o

method: A function that is defined inside a class definition and is invoked on instances of that
class.

ik RA A2 REGE™ ik > TR PR o

subject: The object a method is invoked on.



FaE AR KGR o

positional argument: An argument that does not include a parameter name, so it is not a
keyword argument.

LELEK : —RE5E o BRASAREF » FAXETHLI -

operator overloading: Changing the behavior of an operator like + so it works with a
programmer-defined type.

BHAER B T X ETN > ALEA P AR L RBORIERT AR B

type-based dispatch: A programming pattern that checks the type of an operand and invokes
different functions for different types.

AT —FHREBEX > BE BTG EY » RERIEZFR TR 6 KBk #AT

o

polymorphic: Pertaining to a function that can work with more than one type.

o

% — A HBAEA T S AP KRB A AFAE > T A& o

information hiding: The principle that the interface provided by an object should not depend
on its implementation, in particular the representation of its attributes.

2 BB —FAREN > — A EREGFE oL BRI TEER  LEATZH LA
2R

1713 %3]

%41

N ETFTRAZRD o 42 Time PHBBERTR—ANEBOERATE ARETANTFRE
Sty B o RBIEH—TEANF X (MU A int to_time &4k) - LT A A REATAEA G ZIT
EHIAE o REMIEA TRA KX L A&main 3 F MR ARD - REAXE » B Rz A4
Bl o A4 4K A5

%7 2

BARARXL—ANAT AREHGEZHRF » P 2E& T —MEA Pythont) it & & F AZ4 2 R
RINEHEIR o E—NLARROENE L » BRA L THH %

o
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1. —ANinitF % > A kit —A% % puntch_contents (#hZ & K69 RF+ N 56,
0y Bt > ez B R AL — AN E P & o


http://thinkpython2.com/code/Time2.py
http://thinkpython2.com/code/Time2_soln.py

2. —/N% Aput_in_pouch 87 ik » FHRAEZRA G —Aatf > feiX At
pouch_contents ¥ °

3. —Astrrik BERBFMNELHNFHEET  UARIRTFFHOAR -

MR I AMNRE ZRMK—THRGKRE > Teeilm9 54 % 4 kanga 4 roo » A& J&42roo
#JmE) kanga BT F o

THRZARE o By @8 T L@ ANE ] 8 — MG ARAG o A2 ANXED A AR K AR B4R 6
bug ° & H X bug AE T ke o

WwREBAZT » TATFTH AR » IAREPEETEANRA s FARET —ATI78
e


http://thinkpython2.com/code/BadKangaroo.py
http://thinkpython2.com/code/GoodKangaroo.py

TN R

w6 2t R RAE R T ARARE 0B S D %i%%TO%ﬁ%K%?*Aﬂﬁﬁikﬁ%&%
XL —ANHE o ERFERSA — LB FRERSR > TEGFLRA —REXETIL
FE o PR B B9 G Fe A1 SURE Y o

o BARB LA B ARTRE—TFT L )2 REHBLE s RARF L LRET R A
B ag4n kN B ARG HEIAGE o

AT R ARG T VAL L T H o

18.1 4% st %

Mg r@m— A2k M Bk B ToMiLe — AL T % — o &N L
Moo 4nos s Tk MAt (AWM PIBIEFYET]) c BIRFAA2°3°456°7>8>
9°10°J° Q> Ko #RIEERILHERN TR » ATUARK K » T VAL s o

Jo RN B R L — AT L RRT— N RADKELRABET © BHARINLE - 2
X A B VR A 4 *W%’%T%/%ETo*ﬁmﬂimiﬁ$’%%bmTg%j
S hETiG TQI REAF A o FRBIALIAFEREZFE » THFE AR 5 K]

VAR L &, °

AN—F BB AR ERRRA > ARTELfNE - £RE > THAG) HEERLRNERE
S—NINEAE B 78 & KA NBAE ] B ARG o ZAP R FEA T RANZ R (AHE L
TR #3% Tencryption (LA %BES » TR TRAMRK) 1) °

Bldo > TEREMRERRRTIREGERBE IR HBRH XA

Spades >
Hearts [
Diamonds o
Clubs -

A R REIER 5 T IRAR R B Kos s B S At @3t & KA » RAT e— T %8 K3k
At LA AL &I T o

Wed KBRS SRARA L T 5 kARt R A AR KA R o 3t TR AR89 JUSk B St e
THT & :


http://en.wikipedia.org/wiki/Poker
http://thinkpython2.com/code/Card.py

Jack "
Queen -
King -

e

KXEZRATKAT » REATHRH XA > BZXANFFH T E Python AT 4569 o X552
JP& ) — 3R g o A2 RZ A AR X B I KD E o

XA RIS R E LA T AT ¢

class Card:
"""Represents a standard playing card."""
def init
self.suit = suit

self.rank = rank

—de A 0 init AT A - AN BB — AT A BRI o BRINE i@ A 12

R s — R TURRAZS I EAMA Card °

gqueen_of_diamonds = Card(1, )

18.2 X9 &t

BELG THAZLARE 7 Xk print 3760 4 sk 2008 24 £ RATIAAFE 2 — ANINER % 25 2] 2
R EJ R A fe @R Bt o A R T EAE I T AT $ 2] R R FI o AT AR L7 &
WRALE) K 09 Bt F &

# inside class Card:

suit_names = ['Clubs', 'Diamonds', 'Hearts', 'Spades']
rank_names = [None, 'Ace', '2', '3', '4', 's',6 '6', '7','8', '9'
, 'King']

def _ str__

, '10', 'Jack', 'Queen'

return '%s of %s' % (Card.rank_names[self.rank],Card.suit_names[self.suit])
J E—

suit_names #» rank_names XA R & » AR A XA R L 2R EART 7 R A 0 KL
KoY/ BAEAET X Card ©

BAY ALY BT E suitfrrank Ro A%k E@ORXANZTEREHBME > AR
A B PRI R T BNy 52 49) o



R B AT AR & T RiEE o thde o Estri ik self £—4~ Card *t % » @ self.rank 3t
A% £ 8 rank T £ o F13 » Card £ —“ class * % » # Card.rank_names #£-% & T % %
B —ANFRE BT & o

R—RIGARA B T AL g 4E > 248 R A E— 89— £ suit_names #= rank_names °

A E|—AL » XAk X Card.rank_names[self.rank]# & &3t 2 [ 2t £ self 49 rank & PEAE A
—A%&3] » & Card F#rank_names 7| & P £ B R RIMLEH FHS o J

rank_names 8 —/~ U E ZANone® » B 4 & A MAE A 08 40 - &4 None £ RAEH — iz
h‘ s BANBRAT ARG 0 B2 B R ARATHE (2] » Aiphiiikobtdf o 225
THKF 2 ANET AR TR EERD & -

B8 TREFZT » AN TR ERATHM B AT ¢

>>> cardl = Card(2, )
>>> print(cardl)
Jack of Hearts

hype list
Card g suit_names — —
li=t
rank_names —— =
Card
card! —= suit —= 1
rank —= 11 ) . .
Figure 18.1: Object diagram.

H18.1%&—/ Card £t £ AR —/ Card 489B - Card T— M3 % (s EEGY—/ 5
#) 5 ©eE£A Ztype ° card1Z Card 89— %4 » FTAC AL Carde A T ¥4 E R >
£ %A 3 suit_names ## rank_names ¥ A & °

18.3 % FLig{A

HFTABERA s BERTURNXZZEN (<, > ==5F%F) WRAMELKRAIB =F 09 K AR
afﬁéoﬁﬁmfa&xiﬂ’@mmﬁéiﬁm BHAGITH  BREERE—ANL
A7k > Mt A Tlessthany %5 » &&& )T o

It A5 s — M Eself » — MR BI—ANHZ > oK self # & DT AI—M % > &
A o



YRIE B REAE K D BED| R AR 2 o thdo » IS F2AE KRR ? —ANIEE 5 - {2
BN EEZ o FTAERITILIRE » RITH T AL AN E TR o

FE IR LA % A FAFBOR TR A HER TGN » R AT R RN ik — 4R
Wrag 4% > SR E R EF > AT A ZMA R T 73 RLKIET o

BEIFAMT » T UAB A AT LT ¢

def

if self.suit < other.suit:
return True

if self.suit > other.suit:
return False

return self.rank < other.rank
R AR T A RBEHEHET ¢

def :
tl = self.suit, self.rank
t2 = other.suit, other.rank
return tl1 < t2

BAET > A Time X £ 5 —MtG ik o FTAR A » R AT A s g o

18.4 Decks & 3| &% 4%

RABNCER THMGET » HTRG—TRAZURS AT o BA—&| 4G TR &
AR > FTAR B R 1% B8 — MR I R — M BIET -

THashZ—M—8 %X T L cinit 7EFELT—NEMcards ABARTARAN AT =
KN R A 451G o

class
def :
self.cards = []
for suit in range(4):
for rank in range(1, ):
card = Card(suit, rank)
self.cards.append(card)



LI, — S| M R 2 F R M RIEIRT o SPEBIR AR 0B 3— L wmir o | E 1A
FAEMA B 138 BT H WAL o B — RAGIRAT VA B AT HY 5L & Fn M AE 8] 2 — AN 9789 Card % > 7%
%] self.cards 7| & P o

18.5 #r i & 8| 40

T2 Deck X &strr i :

def
res = []
for card in self.cards:
res.append(str(card))
return '\n'.join(res)

@ g EETT ERRFAEN—MNART & B NFRHETNER REAFK S %
join 23, o W & K%k str WA H— K stry ik 0 KB BT ZRKMMGFGFHFE LT o

Since we invoke join on a newline character, the cards are separated by newlines. Here’s
what the result looks like:

W T &RATEM jointyie B £ MATHE @ » AH X LLEMRBBRTHLSFT - BFEFERET
TR

>>> deck = Deck()
>>> print(deck)
Ace of Clubs

of Clubs

of Clubs

of Spades
Jack of Spades

Queen of Spades
King of Spades

BARERELEEBUT  EEZRERE—ANOLETRIBTHEI—ANKLFTHS o

186 /?j’?]bn ’ Fﬂ"\ ’ /;tﬁﬁiy_%‘jjﬁ#[;

BRI BANEFB—ANFE KA T BN - 5] & 69 pop 7 FRES KT
REAE S



def :
return self.cards.pop()

pop 7 iEMF| R F EARE — KM > IHERAN—B M) RE KA o Bl —k0E > T 1A
7] %& &9 append 7 % :

def :
self.cards.append(card)

b AY G EAR RN T AR T ik o B BT 2 B8 F A BT B AR o XA R
Wk BT AREAT L » ARARFE A — R 69 2 58% AHH R BRI 2] R KA L@ > SRR AL LA
% o

AERIR B FF » add_card stA8 I TAA [Esad 895 % » A9 2E R TRLHKME | &
Bl - BERBRITREFEIAGT MR XRFHKETHED -

BAE—ABT o Ak % DeckE — AN 2uhd 697 % o A random (FALEY & &) kg
shuffle 7 7% :

def :
random.shuffle(self.cards)

—Z 3 %7 %A random #£3% o

A ] 8 s B — A sort 8977 %% Deck » 18 A 7| & #9sort 77 ik k4 Deck ¥ 89 # 474
J5 o sort ik B R B RN AT B L8 It 7 %k kA 05

18.7 4K

| kR ART CA 09 RAATIEBRRIRAT LG AT o BT > W7 HANFRE-AEXF
F—Fhy 9% IAKRE—AMFFFEROE - T—Fihy #= T—a10 A &AM
A AW — A D 8 SN 0 AR N Fe b TR IR0 B F o

Fr—Fra &f= T—alis AARA AT FPemsa— ki?’rifrf\ié}ﬂ TEE M o tode
W Eil\i%ﬂfﬁ’ EAVTRET R WA F XA AN—E o AR 0 BT ARE
M FF M RAT T VARRE R -

EU

RZFEAAMIARH XA > RESAURREAT o ZUR—DPLHH LR LI
£ hBRCARNLFHIES T > L THT :



class
"""Represents a hand of playing cards."""

@A L AT T Hand 4R T Deck ; ¥u3t &%k A& &A1 ¥4 Hands ¥ 1% 1 Decks
g ARk 7 % o tude pop_card ¥A& add_card ¥ % ©

L AREYRT —ANCHGENR > INTHGERMBAL > L EHBKT X -

EARAZGZIANEFP > Hand £ M Deck £ 4K Tinits % » 2 A FEFENGERER—
# o Hand£ 8 init 7 kR A — A= 5] &k ki F PR > @ T8 Deck £ P ANAE R —
B 52K M o

def ')
self.cards []
self.label = label

BEBBZIHERE—TIE » THEAEZIL— Hand £ 88 4% > Python st &8 F XA~ 8 & L8
init 7% » M A& Deck % P49 o

>>> hand = Hand('new hand')
>>> hand.cards []

>>> hand.label

'new hand'

H b7y kAN Deck R ¥ 4R T ik o ATAKRAISLT A B3 pop_card ## add_card 7 & %k
W IEHMT

>>> deck = Deck()

>>> card = deck.pop_card()
>>> hand.add_card(card)
>>> print(hand)

King of Spades

FETRRA RN 014X % 4 move_cards 8 77 ikt & :

def
for i in range(num):
hand.add_card(self.pop_card())

move_cards 7 & HHK A AN Sd 0 — A Hand & % 0 AR —ARAEG UG E o %h ik als
7 self 7= hand < B E A % o



ERGHRT » S FRZIN—FHRE R EHE A I—F M F L RFNFFEHH5%E Mg
@ o X35 A move_cards sk FIZX LM 1 BF AT E self TUZ LT AL —F
Mo BT FEARLFE hand > FIF LT 2E—A Deck & % ©

BARE—MRA R RE - ARG RTIAERGERLHRS TENRSD > AEREXE K
RREEMBERST o BARATREBEA » BART A K RGITA #ATH W TR H£A45
BOREARY o EREFRAT » BRGZMERBT ZAARGFAFHAARAX R » X bEF
Wit & G TEM

ﬁ&ﬁv’vﬁ‘a‘ﬁ?ﬁ)&g%l‘%f&ﬁ??ﬁﬂi o BARH — ATy kg etAE o A AR R 5 K EB % k69 T L
B o0 MR TS T 45 LA R o 3hoh > B % T T UR 4Rk 23 0 42 R A 4k R,
REARE| Rl AR HOR » HEEMAF F 4T o

18.8 X H

Bargd RNALIARBAT > REZET—AEFOREY  ENERINEET » 278
H— At R P AR R LA o X EAR A 2 — AP EAT P LA R 6 Rk 0 H A
RFEITm T AT o

RLEBIEAREF Fm s AONEREL TEHTRT - MAAMNZAS—ANREFLEHG M
FHET RBATLSERNEEAN RIS > AR ERFFPHEINSEARENZNE
Bk A o

RPN AREGHEXE » Rt THT&

s —ARPEYHETHREEST AR L85 A o Hl4e » £—/ Rectangle (4E/) 3t Z A48
.47 2t Point (&) #8318 » m#A—4 Deck (m&89i%) 2t %48 604 7 x4k % 4 Card
(2608) M3 R o« IAF X AL TAAY » shFTH » T—NEHFEH—A

B oo ]

—RTHRBRT LR o B ZALTANM TE—A) > tdoit s T—F Mt 2 —00
EORA R

o« —FF KX HE %f&%ﬁ}i%% s thtm—ANE PGt 2R FIr— AL Pyt SAEA A s REAK
THEFGE— o P X AL TIR#D o

KA NI ELAG—NBAHILG LT o todw » f£5182F » 3527 T Card ° Deck A &
Hand =48 %X A& -



Figure 18.2: Class diagram.

HESZAMYHTREATT IZ2—A) %4 AXEEE%A Hand 4K T Deck °

B—AHmEEATT CA—A) 89%4; AXPETE Deck 3 F4 % Fx Card st £495]
" o

R AMNDES*; RETUALRA—/ Deck ¥4 4 ) Cardty M3 o TTWlts B A gk ot
52 RAEACHE » w5 TRE—NEF » XL E%RAE —/ Deck P T UESHEEAN$H
Card °

BABRIZEEEARB LS o AAFLEA—MABRBHLEEAT AL BIRM X AR S 890
fE > A BHAZREAR ZuEIE T o

Pt Abeg B AT R — 4 Deck P4 &4 —A Card st £ AR5 & » f2—fH LT
AAARLBIENELAN s R fo T o

18.9 17X

AR T VAL IR R R AR AARR 0 BRI A A F ey A F R et iR - Rl B R A
W B AR— AT ik o

BAEARE — /ML Hand 2t %69 %4k o RTRZE % R BE R TH A LA A » b T
WAL s MRREREA S 5 o MBARAR IR A BM 6 7 0k shuffle » RT 88 89 % Deck X % 89 » R
R RFEEFPABREG GBSk RETHRETFEFOFTET o A/ITH—RTRAFTL
> FARE HRAFHSG

ARG FEITGIRY > RERNARF AR LR T o ST ALA X 6 77 ik K3 eprint
EERATHME — T2 8 » XA RM LM E T ET o o Deck.shuffle #r it 713 & thdo
%, T £ 1547 Deck # shuffle] ° ARZET AARIE X H4Z B R B RPATAAET o

A=A RH - AR T EEINRE > BREIN DN G- AT RN LT (FATH
B) 0 RBRERMZF EZR LG RGLAR o

def
for ty in type(obj).mro():
if meth_name in ty._ dict_ :
return ty



bo FHF 7

>>> hand = Hand()
>>> find_defining_class(hand, 'shuffle')
<class 'Card.Deck'>

BT ZAE R AP 73X £/ Hand F 49 shuffle 7 % 2 %k B Deck #9 °

find_defining_class 1 T mro 7k k KB A £ 7k Xt %895 % - TMROJ & &~
Fmethod resolution order (7 % f#k7 £ W/F) J » Wik~ Python 3 & kKB 7k L 09 £
W7 o

HT@EE—MNEXITEOEN : SRBEE—AFHOE » 7 ZNFE O RIFRE G T L
— % o Eaizé‘%»&ﬂﬁ%f‘%i v R R AR S EE R R AR E KR s B A o REAR
BFEAAN > R KA AR R AR K RE > b 3 Deck 89 0 #LAR T
ARTF R85 L@ > e Hand £ %% PokerHand % °

W RREET E@a A TERAHBN Y K6 RAD LT AR B % > 4% AN
—H

18.10 % 4E 31 %

ZRHESE s RMETTHE Toe 2% 9FLANEX c £x&EF s M2
T T E B E—tode & SEHM AR —REBRT LR X ERERAZEAR - AT
Bl Fd s R 5IFTHR (REEVZHFHR) P —RTERHEALEFGE XA o

T AR RITF AT ERE A 2O L > AR TR T - AHEREZ - TA
TR FEARBEXNT o« AR s o R T2 3 E A 2L 22 > AT 8 1 4
EHERZ#LEGED o

Wode BAL R > £13.8F BILE » LA —MRIFEGHB]F o b RARINZL T TR T & 69454
o AR AKX ER T AL R T Z—suffix_map AR preflx—kﬂ{J/l\/i\FJ TERWE N HK
gz A B A o

suffix_map = {}

prefix = ()
BETFLARE » ARKNBERAEZTT —R9H o o RRMNBZBRAANTAR » 18937
B fr )5 B LA WA Bl B AR 69 A 454 Bl (RARSRAR A R — A AR B ML B B 31E 89 T
AT) o

o REEBTEROMN » FERENFZESHATR Y » BT R H R EREFE R 2 L
o 4o T AT


http://thinkpython2.com/code/markov.py

class Markov:
def __init_
self.suffix_map = {}
self.prefix = ()

BT R R ZREAN R AR % o B4 T @ Aprocess_word 7 i :

def process_word
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 prefix, make one

self.suffix_map[self.prefix] = [word]
self.prefix = shift(self.prefix, word)

r@EAF XAALFHATOERREAT TR AR TRFHITAH » X2 TR H—
MolF (5%47) -

H— AR T — R B 81 R A0 ik 0 R AR K, ¢

1. AARE—EZRREEREALALE (ELEGHALT) -

2. —HAFTALHET » hibb—TLBAEESHRMENGZHZAYXZ
3. deAn kM T BN K B A o

4. dedn %0 2SR AA R F ok o

B— AT LT TRRYG ARSI RE > RAEREFELORGTRE—F FiobhTE
HER—NL A Markov 8937 K69 Bt o A6 K0 (—EREZEM ZKRE 69%)

18.11 Glossary K& 7] &

encode: To represent one set of values using another set of values by constructing a
mapping between them.

Gorl 1 IR WA 0 R R — A ) K4S R AR 5 S — R A B 4 -

class attribute: An attribute associated with a class object. Class attributes are defined inside
a class definition but outside any method.

KGR  BTENLGZBM o ROGBMEARE LT LRI EFEXRFEHEII o


http://thinkpython2.com/code/markov.py
http://thinkpython2.com/code/Markov.py

instance attribute: An attribute associated with an instance of a class.
A5 BobE o B TR ARG e 6 B

veneer: A method or function that provides a different interface to another function without
doing much computation.

WA L R T ERE R A B RERBET RE T > mAA B ER o

inheritance: The ability to define a new class that is a modified version of a previously
defined class.

R ATOLELINE BATEEART L —NHE » IARFHERALK o

parent class: The class from which a child class inherits.
RE M TRBKEGE o

child class: A new class created by inheriting from an existing class; also called a “subclass”.
FERATOAEmEINHE s LR T LKy -

IS-A relationship: A relationship between a child class and its parent class.

FR—A) %4 —HFEGREZAG XA o

HAS-A relationship: A relationship between two classes where instances of one class
contain references to instances of the other.

FgE—"1N1 %% ARG P L HEEELG TG RAG XA o

dependency: A relationship between two classes where instances of one class use
instances of the other class, but do not store them as attributes.

RMEA  ANEIRG—F XA — DR EHEA T B 5b— R EH] 12 RAE
A By Ve R A o

class diagram: A diagram that shows the classes in a program and the relationships
between them.

XA —HETEFPENEALIAXAGEM o

multiplicity: A notation in a class diagram that shows, for a HAS-A relationship, how many
references there are to instances of another class.

GHM: KR RFRO—MieT  BATF TH—A) 247 AF—ARSFF 4%
CESIEHGERS &

data encapsulation: A program development plan that involves a prototype using global
variables and a final version that makes the global variables into instance attributes.
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BEHE  —HRFARARN TN AR T EHRAK > REZTH X
o PR, A5 B By PE o

18.12 % 7]

24 2] 1
Mz Taag R > 5—A~UML 2B » - B PHEL UREZRHXE o

class PingPongParent:
pass class Ping
def init -
self.pong = pong
class Pong 2
def __init_
if pings is None:
self.pings = []
else:
self.pings = pings
def add_ping :
self.pings.append(ping)
pong = Pong()
ping = Ping(pong)
pong.add_ping(ping)

% 7] 2
71 Deck £F —% A deal_hands 897 ik » HWAAMNSE » —MAMAERKE > —AHEFE A
FERV GBI o By EF RV BESOMA S FRE  REEZ SNEMEA TG A
Ja B — AR 2R R G B R o
%433
T @A S P T ARG B AR BEZDIR R A AL 0 BB R
pair: two cards with the same rank
—xt 1 A Ik B AR AR A R
two pair: two pairs of cards with the same rank
Rtz A Rl A M AE 69 R
three of a kind: three cards with the same rank

=3k ZRF ML



straight: five cards with ranks in sequence (aces can be high or low, so Ace-2-3-4-5 is a
straight and so is 10-Jack-Queen-King-Ace, but Queen-King-Ace-2-3 is not.)

F 0 ARMGAEE A (AT ARAEF K » T AREL R o BTk A-2-3-4-55— AN
F 5 10-J-Q-K-A A~ 5 42 QK-A2-3HTATT © )

flush: five cards with the same suit
Flit @ BRI 8 — 3
full house: three cards with one rank, two cards with another
== 0 ZRFIALA R » PR B 91 ] R AE 69
four of a kind: four cards with the same rank
w4 1 v 5k B — A 69 6%
straight flush: five cards in sequence (as defined above) and with the same suit
Fl IR @ F 3k 40 AR T L FF] — fe &89 i
SR 25 5] 89 B B Rk R B AETHRE A L&A A o
1. AZ M AET 8T @89 U
:Card.py : % L # & A F A7 &89 Card » Deck A& Hand %69 T % 23 o
PokerHand.py : % L& — N F T ERA L » LR E—NEFR > AR — XKD o

1. 4= RARiE4T PokerHand.py » A2 5 AR LA LRMOEA » RERERTL P L4 —
&R T o

BT — T KRG > R RS E@LT -

/////

1. & PokerHand.py . @3 v % #has_pair, has_twopairsr 5 7 ik o 3 & 75 AR 38 he A
b AT i A T 0 s MR E True 4 False o 1R 69KAS &2 14 fE3E Bl T A 1E & 5k %
BREA (RASRATART LG E) o

2. Write a method named classify that figures out the highest-value classification for a
hand and sets the label attribute accordingly. For example, a 7-card hand might contain
a flush and a pair; it should be labeled “flush”.

B —/% A classify #9240 BT — 8 A F RS EG—tr > RER kG LEREREL -
Blda » = AL RGBT R EE—MRTA— 2T 5 R GRS DRI -

1 SRHEIRG D RF FEHRERT > T—FRAZEHEALGBABE - &
PokerHand.py ¥ 5 — /& #ck st — @I M # AT > R 5 MR > st E AR AT
Ko RBAT AR XA BRI RE -


http://thinkpython2.com/code

2. AT — A XA B ARSI R c BT AKX iﬁ%ﬂ%ﬂﬂ%%&E EREA
o fEA @ T — AN ris S e AR T B o %%%@ TR 5L D $at o

HA AR A


http://en.wikipedia.org/wiki/Hand_rankings
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FHuE £S5

RAEABF Y — B IR AERE VIR Python (47 : MESRRHE) o HHREZR—
MEE R TR > RAREREFE—Frm RR LML o RA R IR R F AT HRE
% 2o

MERRKEZLAGABE—T » e — R BRI ERZAZTRSERKEXH—T o Python 24t T 1R
% F IR LR 0 h B —AR B AT AR A X ) R AL AL B AR AT 09 AL —A2 7] 3X B o G A B AR Y
TEAREG AR B et » TR ER > REEARE  FEANBREFII=A 7@ o

19.1 &4 &% X
£E54%F » BATE T &MHES o £ B gEERA T % —0HLT 5 thde @

if x >

y = math.log(x)
else:

y = float('nan')

BAEGRET x REAEHK o wR A E4 > #2530 F 2t #48 math.log ° 4= R JEE » 24k
% 4R W — ANMAE 44 1% ValueError » % % B b i S8R F FFRE > A ART —4
FNaNJ *» ZAMF 52— AR5 280l AT ETE TRE—4y o

}ﬂ"‘/l\%‘gﬁ:%ki&ﬂéﬂi N1E @ﬁlfﬂ/a :

y = math.log(x) if x > else float('nan')

T @R RARRIRFIZ—HT ¢ TR x KTOiky FT x 69343k 5 FM&YEzREE
NanJ -

)2 R B AR AL T AR AR AR R R KT o Bl T @k &9 & #& factorial 89— i
VFRE AN :

def
if n ==
return
else:
return n * factorial(n-1)

EMTARMEAE :



def factorial
return if n == else return n * factorial(n-1)

AHEARXZETUR TRETHALK - 6l T @ A% T 2% GoodKangaroo £ init 7 i :

def init
self.name = name
if contents == None:
contents = []
self.pouch_contents = contents

EMNTUAXHERAKE :

def _ init_
self.name = name

self.pouch_contents

(1

if contents == None else contents

— MRV ART A SRR KR BRI L MBS 0 BB R LB LA REE G A A
WRAETE 4] ©

19.2 7] % 4 F

£1073F » KNAS TP LR o fldo > TOIMZIRBFER—NFHEINE RE
K fE—ANAERMTH S F ik capitalize LR KB 8 0 RGRE—MHHGTH S5 % ¢

def capitalize_all
res = []
for s in t:
res.append(s.capitalize())
return res

A5 &S TS L @KL 53 E H%

def capitalize_all

return [s.capitalize() for s in t]

FRHTONEELENELEI—NFHOINE c 7T HGRKAINALT T HN A PO LE >
KRG for 1B 6] RPARNZ®mIG 6 77| o

IR GBI ARESE RAAZINMEF LT E > ALY TPEs > XN s £RIMNT LA
HENAEEZEGFT o



PRSI AR B JEIRTP o Blde > TERZFOAt PRBFTAENGLE » RBEEI R —H
By 5] &

def
res = []
for s in t:
if s.isupper():
res.append(s)
return res

AT AR P RS R EE A FL

def
return [s for s in t if s.isupper()]

PR FREF  WREHHA R EVERMENRIX ELZH o ZHBHHPATLAELE
RIAWH LT for IR E e —3k » ARBEEZRIERS c TAWRGRA AR EIA FRERBRE
o RALEEIEAR o

2% » REZFP —T > 5 2{EF2FHORAXIET HA o BAART AL BEIRA IR print & )
T o REBEWRREE—EH LGN » ZARERE KRG B RAARRIERGEF TAE
I W I e R 1 I s e

19.3 4+ & & &R ik X

ARMBERERNGI RSN RO EFES » mARET .

>>> g = (x**2 for x in range(5))
>>> g

<generator object <genexpr> at >

BHEATB B RIA—ALREH L » ARBIH — LM FF) o 255 43 TH
%m’iméﬁﬁa%zﬁ%wwﬁa%ﬁ%ﬁ,bé%fwﬁmom_&ﬁmmégi&
BPAAE T~

>>> next(Qg)

>>> next(Qg)

L4425 EAT B 7 B R R IR » next BEGE &0t — AMF LR 7 89 7% o AR A H — A for
PEER R 87 PT A 648



>>> for val in g: ...
print(val)

AR B RIS E IR 5 P 6942 E > AT for wﬁ'jwt F£ next HEGR BG4 o — B
ARBERNZET » HT RERZIE — Mk AF

>>> next(Qg)
StopIteration

ARBERAXSZ AT RIe ~ KRR EARANDBZHGREF

>>> sum(x**2 for x in range(5))

19.4 any7~all

Python #;%1%7—*/\/%7‘9 any 89 B R 3 2 ARBR - RIEFF] 0 REREZ@AMEE—A
A s FhiR o MR I T &

>>> any([False, False, Truel])
True

BREIANRZSEMTAEREREXF :

>>> any(letter == 't' for letter in 'monty")
True

BABITR S KA > BAKRA in BIFZ M0 o 2R any KK E KA1£9.3F
B A — I F R o Hlde > RATT AR T 5 XK KE avoids :

def :
return not any(letter in forbidden for letter in word)

BHEZIAARFORARERARRIE—HT o

M any &h A A E AKX KRG ARAKE  BARELILAERERLEET » T
RE B BT #ITEL o



Python T#R T F9—NAE Hfk all > R RFAEANFI AL LGHELT A EEL o

A% > Foall kA5 —T9.3F tuses_all H%k -

19.5 £ 45

H13.6F KA TFRRERGLET IR FTRRAELET AL AP HFEIL o K5 HXA KK
BRANERE  — AR AMIREEST I PO EEAE > F—AR R2ESTHELI & - 25
SRE—ANFH INFROSGEELET ML d2F -

def
res = dict()
for key in di:
if key not in d2:
res[key] = None
return res

J T b o A4 None » B ARAZAEA - RAE » BB T — kBTN -

Python ZRET A — AR ELH > L4 set (LhAELHET) » LMWFARTA TR
AL fA o

M ESFRmAF AR FESRABITRECRR o WP ESERBT — LGy kioiz
FARBITHFRO KSR

5l 4e » A6 BERT VAR — A% A difference 897 % » XA KA BT - o BRI T A de
subtract & B 4= T 5\ :

def :
return set(d1) - set(d2)

TEBIANSREOERAREANEERARA—AFR 2t TG EFEL KL > A kH—
W -

AP op oy — IR ER T B ZAE R AR KB R EHM A E S by X o filde o T @by KA 3k
# has_duplicates 89— M7 R > R A%KAT7 » gL F 4

def
d = {}
for x in t:
if x in d:
return True
d[x] = True
return False



Y —ANAEF—RBIGEE > KRR E] TR o wRFA—MLEIHAT > RHEHE

©
|2 1=

R &A s RAKAELZ IS R TH X :

def has_duplicates
return len(set(t)) < len(t)

—AMAFLE—ANEEFREEN K FiddeR—AALFEt PHEARERTI K F&21
tAE N —2k e W REAER » REWARAL At —H K o

KT RAEERM— LB TYAE o Blde » T @HAER—MEIREZILE—RAE

uses_only :

def uses_only
for letter in word:
if letter not in available:
return False
return True

uses_only &4 & word F 89T A F& A F B I available ¥ o KANTARM =T HEAEE :

def uses_only :
return set(word) <= set(available)

REW<=BHEFobE-NEERTWAN—NELGTEREME > o F word PHTA B F
4% HL £ available PR E A o

19.6 T4 &

TRERESAAN R T—& AR EEFAZTRAYGRELLI—R FRHE2RFE
THAGRE c wRIFA R FLEE TRGBMSAN T B HEBZE—FE TEY
IELET

TR E T LE—N% A collections 8947 EFE R F > BT URLM o FAN—TF o AR AR F4F
B IR AT IR R R — AT E -

>>> from collections import Counter
>>> count = Counter('parrot')>>> count
Counter({'r': 2, '"t': 1, 'o': 1, 'p': 1, 'a': 13})



TREGAZFEFRERS @ADL 3 ZF ARG T HEMEB BN RE L - £FHF >
LI L H T B o

5FBRRGT SRER—ANATHBLEYGTEGEE  TREF T2 EFT - AR
BHE AL F 23R =0 ¢

>>> count['d']

EMNTARATRERES—TAI6THE A is_anagram R4 :

def
return Counter(wordl) == Counter(word2)

S R A T3] R AL 0 AT 8 RIS R TR 0 BT 8 THE B R AR AY o

STHERERBET BT EREERSRETEMNESOEZE Ok TR oF R ESF
& o sbIPIEREE T — A F A 89 % % > most_common 177:‘/%/\ ] — A~ vy - s BB 28 AR
0 F B 2T 0 2 & o I BRI F BIAKBED ¢

>>> count = Counter('parrot')

>>> for val, freq in count.most_common(3): ...
print(val, freq)

=

p
a

19.7 KA F

coIIectlon#,‘%#{ T RET —ARANFER SERAFRGRHET SR —ATF L G420
1% » A2 AU b — /N5 A4 o

BRI NN FHAEE > SRR T — AN RA A6 R E o A Rt %69 %3
I c REMEEDE ~ BESURELMER G RFHRT U AEL)

>>> from collections import defaultdict
>>> d = defaultdict(list)

PRFHLIHARE—AT R A—AKORE > @ T2 list() » F465 A 5] &
T o HABIRAEN A B ARK B IR — AR 64 8 BHE 2R o



>>> t = d['new key']
>>> t []

AN BRI A 7R > WP FHP o FTlbe R RISt ZRIE RS E
d P e

>>> t.append('new value')
>>> d
defaultdict(<class 'list'>, {'new key': ['new value']})

PTVAdo RARZ R 5] R AR T 28978 > ARSETAS AT RS R E HEHRD o BT AL
RETRELHI2RGEOHOIRD » AP ER LT —AFR FRAFRITN-AFEFH
P B — AT oA dy X S B B £ F B9 BR ST o Blde o Topstd #EBRST 2] T 7] & [opts’, 'post’,

‘pots’, 'spot’, 'stop’, 'tops’] °

T @ sE A RAR 89 KA

def
d = {}
for 1line 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

RABINESHTURAC—T » skl R EA 2T AT 6GAR4 -

def
d = {}
for line in open(filename):
word = line.strip().lower ()
t = signature(word)
d.setdefault(t, []).append(word)
return d

BARBE —ANFR hAFRBEE LML MR EEEEFRE - S TH A%
W RERER A3 RI) JFOLKRE K695 > ZRMMT o

3 AR A AT SR T VAR BRIN 7 4 SR 8 31X AN 9] R O B R AL AXAD


http://thinkpython2.com/code/anagram_sets.py

def
d = defaultdict(list)
for line in open(filename):
word = line.strip().lower()
t = signature(word)
d[t].append(word)
return d

PRI VIR 2T 8 K 4% 51 35 9 H4) RAS » %A £ has_straightflush & 207 69 5Kk &
Ao XA ARAD 8 R A T HREIAMELE—N Hand 5 £ > MR 2T LF o A%
Jo MK AFERLZE—TIANELSE o

BB meay Rkt — A RMEGES o Bl £15%F F 2 L8 Point X P sh 4 A A4E > x F=
yo BARZIBFEL—AMRGIHIZ » RAFREF —A init 7 xA—A str 7%

self.x

self.y = y
def

return '(%g, %9)' % (self.x, self.y)

RHEEZZAPABGE LI ERZX LS XE o Python #2487 — A& F £ 697 Xk EMGF

A]"ﬁ :

from collections import namedtuple
Point = namedtuple('Point', ['x"', 'y'])

R
r
3
®
Lﬁu

B RHRIRES O RN LT o AR Point % R FEA MBI K > 4 FH
CELENE SV TR S

>>> Point
<class '__main__.Point'>

Point £ A # R Ewinitfestr X 5% IUARXRTABEET o

2 5— Point 5t % o FRILT AR Point £4E 4 — A &30 -


http://thinkpython2.com/code/PokerHandSoln.py

>>> p = Point(1, 2)
>>> p

Point(x=1, y=2)

init 7 iEe 5 XA L4 BARE T R4 L9 B o str 7 ik £ %A Point £ &L B —A
FRB LK

T ARL FRiERG L AP TE

>>> p.x, p.y
(1, 2)

{2 R AT A 4 L STk A

>>> p[0], p[1]
(1, 2)

>>> X, y = p

>>> X, Yy
(1, 2)
Zméﬂ% MERGEEFX L ERTREFEGETRARER LGRS -
B AZE AR T WL TR Tk o XMHEARBEAFE L — N L R gk R S LA

class Pointier
# add more methods here

Or you could switch to a conventional class definition.

BAEMWTT Ao 4 Lo — N F G REG T SL o

19.9 M & X421 S5 4L
£124% > RATE 5 T 45 1 5 20K 5 — 020 4 S

def printall
print(args)

BAPRETARERRENLE A% (AL XA 54) KA -

>>> printall(Z, , '3")
(1, . '3")



EEE S S EL S PE'S

>>> printall(d, , third='3")
TypeError: printall() got an unexpected keyword argument 'third'

To gather keyword arguments, you can use the ** operator:

B R RS RT AR Z R AT -

def
print(args, kwargs)

RIT AL G Tk b X B8 XA R 54 0 R R FAR Akwargs © #2189 48 R &
— AT BT XAEEGEL H4E4A

>>> printall(l, , third='3")
>>> (1, ) {'third': '3'}

Yo RARA — A KA A0 (B LA R 0 F 8 0 ARSEIT AR BOA B FAF 0 R A — AR

>>> d = dict(x=1, y=2)
>>> Point(**d)

Point(x=1, y=2)

TRBEHFERLGE > I Lfed SM—DMEROELE S Tdshdde d RAEILE x> R
B4 AARA Sy R

>>> d = dict(x=1, y=2)
>>> Point(d)
Traceback (most recent call last): File "<stdin>", line 1, in <module> TypeError: __

new__ () missing required positional argument: 'y

GIRE — A KE AL HEA IR » LT AR Aol Al — 23 > XM GEde &A1 H R &7
ik -

19.10 Glossary Ri%& 7] %

conditional expression: An expression that has one of two values, depending on a condition.
AMAZN  —AHRE—NFERNAMLF B— A9 RE X o

list comprehension: An expression with a for loop in square brackets that yields a new list.



P RAME S —HMRARX » F#EFT AR —Mor A 0 AR—ADFHF K -

generator expression: An expression with a for loop in parentheses that yields a generator
object.

AREREX T —MHEREKX > HEFTHAR—for IR FAEA-NMEREZ o

multiset: A mathematical entity that represents a mapping between the elements of a set and
the number of times they appear.

$FE —ARRLEOBME AT T —HUNESPAEIEARERA LGBH XA -
factory: A function, usually passed as a parameter, used to create objects.

I — AR AFEASSESE ARmAE o

19.11 %47

%1
LT S = VLN T EE TR

def binomial coeff
"""Compute the binomial coefficient "n choose k".
n: number of trials
k: number of successes
returns: int o
if k ==
return
if n ==
return
res = binomial_coeff(n-1, k) + binomial_coeff(n-1, k-1)
return res

R 5B 4 R £ 5 —F B3k -

—ERT  BAREFTRARARE S ARALSEE—R— R TERAMHGHE - T UA R A
REOALER (52116) RRHHE - RE LN RN EHRAKXETI > L FHIMC
fz. & 2 o
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