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nte: n32
%&;—\—» 4 Type "copyright™ , "credits" or "license ()" for more information.
- >>>
° 4
>>>

X TE R e — R R AR T 2
e (+) SR EPEEET 2 F1 2 M0, %
2-1 5 T Python H HAt Al F AR5
s (-) RECFHI, S (%) BT
., BT () 2ETFHE.

#*2-1 Python HEI R MBI FHRIER

BRAEFF beg=1

[Ln:5Col: 4

2-1 FEXER shell FHIA 2+2

+ iz

ERES
* Feik
/ Fri%

LA R B, +, - <H/MUMERIERT . BAERTS IR Python BEXFEN155 B AIET
BEAT I FE
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22 EHEFER

2.1.1  EEEANZE S 3

BHORZTED 4, 99 B0 0 IXFERIEL, F 3L (SR float) BU2ELN 3.5, 42.1 5 5.0
RIS INL. 7E Python W1, #4055 /288K, (A2 5.0 2IF A% X EEFERAE,
2.1.2 FiEHK

X R R R R A AR Bl . VTSR] DATE TLRD B 22 PR o R T S R Y E
Fll, FRFRHBRIER (B2 S) EERME ) A, SiRFERE K shell i
A—BERE R A, A e —E UG 5 — T 4 4

2+2+2+42+2
8%6

10-5+6

2+ 2

L AN LERIES S, ZHRX shell RFanE 2-2 FiR,

[13 Python 343 Shell : “““ e ol s
File Edit Shell Debug Options Window Help
Python 3.4.3 (v3.4.3:9D73f1c3e601, Feb 24 2015, 22:43:06) [MSC v.1600 32 bit (I ~|
e e <SR Y PR
>>> 242
4 {E
zg) 242424242 {ﬁ /
>>> 8%6
4z ﬂ
>>> 10-5+6
- 2+2
]
Fik
Ln:13[Coli 4
- - . , N
B 2-2 WAES/EIDLE @AM T B 2-3 FAXAEMRETAR

HE, 12+ 2 MR filh, EMBERFZE A AEEEZ N2, R, HiLHESmAZ
ZH K shell I, ER2MRATRIFLIFRIAT (RIS ZBIARER ZH1) .

2.2 ITEFREKX

LAk EERIER 10 + 53 HAGRIME 15 BRHE, BEESitE T RKERK, 1HHE
—ARIBA R R IR KL R — DT, AR R — 1 Bk A i 8 I A ey e i — B —
B BEHEER., FiEK 10+5 MFEKK 10 +3 + 2 BIHHELRERZ 15,

Tk A URBAEE R/, (HEN RS KBES — M7, BMERMER AR RE

7
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%25 ZZH shell

X R 15 WITEEERERE 15, Bli, FrX8*3/2+2+7-9, WL THEE, Hit
AR RE 12.0,

8 *3 /2 +2+7-9

v
24 / 2 + 2 +7-9
v
12.0 + 2 + 7-9
v
14.0 + 7-9
v
21.0-9
v
12.0

L HX shell FEAFNFAXLELTE, ZH X shell WfRAAXPITIZH, I HRLLER
JEIR G HAT

>> 8 *3 /2 +2 +7 -9
12.0

TEERRR, BRI () WsRERE—MFERE, FreA 24/2 MZERE 12.0.
PR Reis B, AR IR A, A 12.0 +2 IS RZ 14.0.

EIREIR

WRAERZH 3 shell FHIA 5+, FLGE—FMHRER.

>>> 5 +
SyntaxError: invalid syntax

FEAERXAE R, ZFE R 5+ R —INRIBA, RELE S BAEFR B, E2MEERE
FHATF+E A — ME. MIRHIXMER, Sl HI— MR,

SyntaxError /K Python NERIX 5484, AR AR IER ., REZEHE, NFITHE
MlgmfEA R iRt B E M 4, RERMENTEIFE.

B2, REFHL I SEIRFAKITENEREEF . REAELH K shell TR TF—1>>>
PRFRAL, EHTRAERAAE BT,

2.3 FEAAEYIEEE

WAl PMERE XA AR EAF R AR B, DMES A A e, W] DAEAR B 4 i

8
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2.3 A EPEAEE

e A ARTF I & T
—FKIMEFE RS S MERTE —NEES, WAZRWAI, FURESFS (=
PRNTRIEERVERT) , SR J5 T2 BTl 2K A R B, B AN, 7EXXH 5K shell H#iA spam = 15:

>>> spam = 15
>>>

XRHEME 15 FFiEF] spam R E 7o, WA 2-4 s, A5 “spam” 2& THIIR%E
(Python HIM AT AR AL &), MEBGTES FHR—3KE% L,
LT B RN, IR SE BMEMTIEL . 7E Python
BRI AR, SRR BT T RS . A&
JER SR IS>STORTE, WA LARA T —5&384 T .
MRBAARE, EARAX T EAERMERNTES.
IERHIN, 78 spam =15 Z )5, A H.3 shell B F—17
A B TR AR AR TE R R L 1 22 Rk,
Wsets 2 iEm), MAFICH: REXLHGH—AME,
T ARG 3 AR — A3 ) 24 TRERETURBENET
TR REMARZENX, filin, HE— T spam=10+5 Hl spam=10+7 - 2
FIRIAR, ENRIZEAEREGE 15, RAFREMER . WAREEMNELE 15 RFH
TAS & spam W,
S — AR AT ) i ] — A2 S A B3, Python P& Q@248 & BA R L E P IIE,
TR H.3 shell Hi AL & K455 -

>>> spam = 15
>>> spam
15

FikAK spam 153 T2 spam FHYE, B 15, AJLATERAX LR, Sl E
3 shell FHI AL T84 :

>>> spam = 15
>>> spam + 5
20

KATC AL & spam WEKESR 15, FrPAkA spam + 5 MR M AFREA 15 +5 —
F. THZ spam +5 iz H AL IR

spam + 5
v
15 + 5

9
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%25 ZZH shell

v
20

EREE Q@R ZE, AREMHZARE, B0, Python ¥4 Hi—1 NameError
AR, BAMAFE RS, Wi T EEA R BRI — 3R

>>> spam = 15
>>> spma
Traceback (most recent call last):
File "<pyshell#8>", 1ine 1, in <module>
spma
NameError: name 'spma' is not defined

WX AR, ZFNEAE spam ZHE, (HREHFIZHE AN spma HEHE
AT DAE o A 55— S TE TR ARG MU S AR (B, Fln, S2iIRFEACH. I shell Hrd
/\ﬂD—Flg/_J:

]
=
(92}

>>> spam
>>> spam + 5
20

>>> spam = 3
>>> spam + 5

M — A spam + 5 B, RKikA A THE 4SS
B2 20, HAFKATIE 15 FFHETE spam 1, ST,
LA spam = 3 W, MIME 3 BN (8EE) T1H
15, BAE, HIATEA spam + 5 B, RxKXAit
BEERZ 8, WANMTE spam WERE 3, Bmnyid
FEANE 2-5 Prm

HZFPAE spam 22 & HAYIXAME, K45 spam
Mk — > BT A«

2-5 FE3EET spam FHIE 15

>>> spam = 15
>>> spam = spam + 5
20

X {E 15 4] spam = spam + 5 R EZ: “spam A& IHEZ, spam M EIENM L 57,
WTERZHK shell HHEIAMTHIER], 1k spam HEERFZILUIE I 5.

{ >>> spam = 15

10
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2.3 T EPAAEE

>>> spam = spam + 5
>>> spam = spam + 5
>>> spam = spam + 5
>>> spam

30

ERAZNZEE

TERERF A, AT DAMRIE TR BAIEME R e R, B, iERAT44°8 eggs Fl bacon HIPY
NERDTEAFEE, DR

>>> bacon = 10
>>> eggs = 15

A, 255 bacon 22 10, ZH eggs T2 15, HNEREAH W& T, HPMAH
HCORIME, WE 2-6 FiR,

B 26 ZE “bacon” MELE “eggs” HAFHINE

FIRAEAR B3 shell H1#ii A spam = bacon + eggs, AJGEH spam HHTHIH :

>>> bacon = 10
>>> eggs = 15
>>> spam = bacon + eggs
>>> spam
25

MAE, spam PHIMEZ 25, It bacon Fl eggs FHMES, 2 HAE 10 A1 15 AHM,
WRAATRMEN A RERNX, HLE 25 KA L E spam, MARIEEIEX bacon + eggs
IKZ5 722 &, 7E spam = bacon + eggs IKEIFE M Z )5, XFT bacon B eggs KB EA & H
2 F] spam,

11
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%25 ZZH shell

24 AREE/NZL

AR, AT ETFHE Python 354 HIMEELEIE . Python % B IRUAF# Hy 72t
WER AL SR B TR 2 TR, HEHUR L& ARIBN, 3 B R AR 2 015 5,

SRSt AIRIER (W1+8i-) 10MH (W12 3% 5) 4LA7R%, Python WTRAIHEZRAR,
FEIREA ML N —AME, TR, DERFET LSS, I RS
DA PR 47T,

1E Python i, A S MBI IIEGRIE, 15 F 2w, Foff /410 £ 1B
&, HEREE AT, KANELNFEFER P LA, Python LA LIRI,
TR I R

12
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EIE HREIERF

TETENE:

AT HY TR 5

FRFER

HER AT

A (GEWNFAT ep s B0

o [EMSUIFgRARAS R GIEFE 5

e TE IDLE H{RA7H Hiaf7 R /7 s

o  print()ER%L;

e input()ER%L;

L4 TR

o XK/,

FHECAIE, FAOTECENH T REREAH KRR, TE, FAITREF Python FEWE
XA LA 2, FTEART S, FATRE T H A SO R R S &, W& 7304, PAKAN
Al e B b R SRR,

JUF A AR ER 2 ) P 2o S8, FF B P AT DAGE ) S A 1) R e A SO, FEAR T
H, RIESEIEE SIS MREF . XNEFER T —HFE: “Hello World!”, ¥ H&)
P A

3.1 FE

TE Python ', fESCAMEMMBFARF R, FAFER(E T MG REE S CE 77 R B — L A . FR
AT A AT R R B AR T, RS, AP EREMHESS () ERrRBAMAEHR, 2=t
TERZ B 3 shell 5 AL TR

§>>> spam = 'hello'

5551 Python, 747t MIEEIF IR FIE L5, BG5S A2 T4 B E A SCA B — &
7o BAE, ARAEAZ B3 shell 4 A spam, 7] PAF 5| spam & HHINZ . 1L E, Python
PRI E LR R RIE, TEXARBIH, spam A HIERLZ 745 8 hello'.

>>> spam = 'hello'
>>> spam
'hello'
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BI3E MERET

TR AR RE TR, HRERTARERER., —HFRFHRRm TR

'hello'

'Hi there!'

"KITTENS'

'7 apples, 14 oranges, 3 lemons'

'"Anything not pertaining to elephants 1is irrelephant.’
'A Tong time ago, in a galaxy far, far away...'
'0*&#wWY%*&0CTFsdYO*&gTChYO*&%3yc8r2"

3.2 EETFLE

Al DA B EAF A BB (R A A R AR iR IR, SR R BB s B R AR . W]
PA I+ ERFH G DN FA R, Xl AR, Sl ER AKX shell 15 A 'Hello' +
'"World!',

>>> 'Hello' + '"World!'
'HeTloWorld!"'

XARIB AR 2 —AF4F R H HelloWorld!' s PIABLRZ A A =S4%, RPN
R A8 PO A%, XA R IR BT

>>> 'Hello + "World!'
'HeTlo World!'

X AT R AR RORIF, +BRARRF IO FI FHEAARTR , R 747 Ep MR BOR A R B 28 2
P BERRA — DR, Hello'WBRRA R FA7 8, 5 MIRHERAUZBAL, Bk
HIF Python, HiTHRIEXMS, BAERFNVIZMT 2. MTFRH, +BREFSLENERE
K WX FHEEBONTE AL, +BAERF AT T,

3.3 1 IDLE By CPF4tEds o 5187

FHAECAIE, FATELTE IDLE 19555 shell PRI AR S, HFH—RKABMA—KEL.
R, BMERTR, SWMAZEES, REEEN—RET, BRIk S S — 7]

IDLE F 53 Sh—NEB 7 MO g s . Bl S5 shell % H TG Y File 58, SRJE1E
# New File, &I —D=HE AR AR RIS, W& 3-1 ik,

PN DR LR, (ER2IICE: ZH K shell & HAS>>FRFAF, M HitEd
A

14
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3.4 Hello World

& Untitied SE=x=)
Ele Ede Format Bun  Options Window Help

|
|

= =
1 Cok0

Lrv3/Cok 4|

F3-1 XHREEREO (£ih) MZXERX shell @A ( FiD)

3.4 Hello World!

TR REDE, ILACHWE M REFERE LER
“Hello world!”, X2—MMM&%., ME, HREEWERCH

Hello World #2F T,

kg AT, NI AR DR . X R L
BT ERB TSR ARG, OB A T i Lr:1iCok0
%?%ﬁ%%m%ﬁ%ﬁﬁo@&2%&?%%%%&%1 -
fr 071 2R B AR TR
hello.py

TEFTHY SO g BT 1 P A RSO, IO R P IR A, Hh e T SRR sl
Python FFEHATIIHE S .

HER!

A AR 7 R % Python 3 #3247, T Python 2 U A~ £i%3247. 4 IDLE % 1 &
e, AT LT B AR “Python3.42” HfE R, WRRELE LK T Python2, LA &
%% Python 3. 7 LA 3 https://python.org/download/ T # Python 3.

hello.py
. # This program says hello and asks for my name.
. print('Hello world!")
. print('"What is your name?')
. myName = input()
. print('It is good to meet you,

U WN R

+ myName)

IDLE 27 F AR B R R AR RS, MARBEZE, @OF LR TFIR:
15
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HI3E WMEEF

hello. py - C:/Python30/hello.py
File Edit Format Run Options ‘Windows Help

# This program says hello and asks for my name.
print('Hello world!'')

print (' What 15 your name?')

myName = input()

princ('It is good to meet you, ' + nyName)

Ln: & Col: 0

B33 MARBE, XMHREREONET

3.5 RIFFEF

— B AT IR, BT LASLE File ™ Save As RARFE . BUEH FIGER Ctrl-S SR
RS, B 3-4 B8R T X FTHFA Save As % . 7E File name CAHEH i A hello.py,
SRJG K Save %4,

| & Save As . . =X
Savein: [ ) Python34 =~ e®EeEr
T Name = Date modified Type
i :
-07-22403PM  File fol
o DLLs 2015-07-224:03 ile folder
oc 2015-07-224:03PM  File folder
|| include 2015-07-22403PM  File folder
Desktop Lib 2015-07-224:03PM  File folder
= libs 2015-07-224:03PM  File folder
= Scripts 2015-07-224:03PM  File folder
Libraries tel 2015-07-224:03PM  File folder
“ A Tools 2015-07-224:03PM  File folder
s 2 hello.py 2016-05-2610:49 ... Python Fil
‘ c“"“‘:““ # Python 3.4.3 Untitled.py 2016-05-2610:46 ... Python Fil
Network
< T ] O |
Fie name: [Felo o] ~| sve |
Save as type: [Python files (“py."pyw) ~] Cancel

B34 RERERF

MEAFRFES, MIZAFERAF, XFENE, BT EIUR RS EARY IDLE, B
SERRZHTAERR,

3.6 FIITERTFIEHIRE

BB Z BRI AT, Bl File ™ Open. TERTH IS O e sofy, i Hd
Open #% 4, RFTERTFIS 1) hello.py T2 7R S TE U iE 2% 1 1 P AT IF,

MAE, BEREITERTF T . fEXHHELRE 0P S File » Run P Run Module 3(3#
%N F5 8, B S1ESCH I shell B H #1817,

YRR ORI A B, B ARE S, WE 3-5 PR,

16
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3.6 ITIFRAFILHREFP

y—— D

hello,py - C/Python34/hellopy (34.3)
L4 halloy - C/py8 py |& Python 3.4.3 Shell =@
o od [Fle Edt Shell Debug Options Window Help

Python 3.4.3 (va 4.3:9073f1c3e 501 Feb 24 2015, 22:43:06) [MsC |
v. 1soa 32 bit (Intel)]

Type "copyr: qh: "credits

Bl 3-5 57 hello.py Z/EHIRX A shell &H

L A I B NIRRT, REPR S FRE 2 ToRITIRNE . 258 IREAHS 78— MR
Fe, HFHIHECE RO — AT T . 1 PSRRI T F5 s TisAe iy, AR — 145

WRA G, 8 http://invpy.com/diff ERTEZ diff TH, AR S 5P~ 6S
PEAT HO# . B2 SO g i ) ARG ELRG G 213X A Web BURETHY, 985 sy Compare %4,
XA TR RERRRESABREZ BB ETAE X5, W 3-6 Bix,

[N —— !

=8,

"8 9O a0

™ Diff Tool

The GIf ool can el you find typos in your code by Showing you the Giferences between your Drogram and the programs in the book.

for ny same.

s
aaaaaaaa

Comare

)
1 9904 0 meet you, * + mBeme)

3-6 http://invpy.com/diff £#IFEZ diff TR

TR A In 5 S 15 8] — > NameError 1%, W FARN:

HeTllo world!
What is your name?
Albert
Traceback (most recent call Tast):
File "C:/Python26/testl.py", Tline 4, in <module>
myName = input()
File "<string>", 1line 1, in <module>
NameError: name 'Albert' is not defined

XFRREE R 2 Python 2, T2 Python 3. &M https://python.org/download &

17
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BI3E MERET

B Python 3 iiiA, ] Python 3 EHriatTi%teF.

3.7  “Hello World” & aifa] TAE

FATHHEH R — A& A Bt Python MFRFRIIES . XEIRSMM TR . HEIEFHIHES
BRI RIS IR, MRRFIITGE, WERSISIRRNT, WFhiIfTEREL.

FERERF AL Python H4HIFTALIISE - MMIAAT, HARFPITIGBATRS, HATRH — 4448
Lo PITHX KBS Z )G, PTHEI T —&4EL.

HNPRE — TR TR, FATNE 1177146,

R
| 1. # This program says hello and asks for my name. |

RXARIER—RER, WA (MBOFS) 5l T SO — 2R . R 2 it
Python U, T2 MR 7 7L, Python 2SR, TERRRRT GUE X AT Lt
framigs B . VR AETERE S TMEMNA . 8 TR E RS RIS, AT
R K (SRR

FEfF POl T SFE RIS R R AL I B — R, AV RE e A

3.7.1 =¥

RECR G R RETF P — A MET . BREE ST Z AT HATIIE S, MR R, i
fTiX 2454 . Python $&fit T —26 2N AR, TTHSNA print)F input()iX P4~ eR %L,
R R FEDZ AT, R ATRERE R B WA 20, IG5 FE €2 WY

HRE 2 — 45482, 'EEF Python B TRRECH IARS, BN, AREUFEF A T print()sRi%K,
e E R —DNFAF R print() BREUEZ SR SRR MR, H BARZ R R B i b,

AR LR Hello world!, #iiA print IREAFR, JGREEF GRS, KRR
k% Hello world!" 47 R A Z5 W R #5 5,

3.7.2 print) &

2. print('Hello world!")

3. print('What 1is your name?')
5 2 4TSS 34T RN print() AR . FERECEA Y, FESZEPERSE. %217

print() 56 £ FH B9 S 02 Hello world!'. 5 3 17 print() sk £ H B 2 %02 What is your

18
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3.7  “Hello World” F&FF e T4E

name?'. XML print() RELIESEL,

AR, REANELEA—NEFES, X EG print)TEA B TR S LEMPTH, &
TR K print()H— N REL, AR 48 print B— N2 & XS H 5 540807 42 F5Ek,
# ¥ Python X2 — M F4FH#'42', TAZET 42,

3.7.3 input() & EL

| 4. myName = input() |

W4T AR (myName) FERETTA (input() BI—&KMRMEER . STHH input()
W, RRFSERE RSO, H P AR SUAR AT R O R BRI TS B S5 R B, 1ERiA
A, ATAE ] — MERAEAIAE, WA DAGE T eR R .

BRI ECE ) S5 R BOR EE (S2Fr b, “eRECRRRIAE" 1 “eRECR ISR 1
B SCRAEIR) . FEXARBIH, input()BRELEIR BHECE P8 AT H CRAFR TR, 0
RHAPHA “Albert”, input()sk M SRS FAF R Albert . TR TR

myName = input()
v
myName = 'Albert'

XAEHAE T4 B H Albert 774# %] T myName Z & H1,

3.7.4 FTEHRFIFAAPERARKIEN

|5. print('It is good to meet you,

+ myName) |

FEXATRASE 5 — printBRECA A . 7E print()#E 5 1, £FiEHK Tt is good to meet
you, '+ myName, AT, SEERZEANE, Python RETTERXMNRERX, RIFRHH(EE
HS UL IH L FEL, R MyName PRI 2 Albert', RSB NIR

print('It is good to meet you, ' + myName)
v

print('It is good to meet you, ' + 'Albert')
v

print('It is good to meet you, Albert')

7l S AR AT 42 AR 1) P FTHR IR
3.7.5 #£IEIEFF

WARRBEF AT T R e — TR, BESZIbsE Bl XEWRERFHEIEE1T. Python

19
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BI3E MERET

SR B P RIF R PTA B, AR EE myName F 7R H . AR EIGEITRER,
HHBA—DNARBNZ T, BFSIANEA RIRS T

Hello world!

What is your name?

Carolyn

It is good to meet you, Carolyn

WL, ITEVLRAEBREF EREBI S, ITEIASUE, RS E RS en
Yo WHNIASETIRRARZ A CHA T, HIARNE TR —LICPIMNE . VAT A
MEATREE S AR N ZE . TTRALVER S AR 0977 2R E

Hello world!

What is your name?

poop

It is good to meet you, poop

3.8 B

HEE—NHARMMER AR, SEAESMHMEEREF PR E, BIRRIEERE, I
HAE— Bz & FERIG b “Stuff” . X ABRARA LB LMY

PRt AT PAYEIX N8 B iy 44 24 abrahamLincoln 2 nAmE, Tl A2 i 4% 4 myName, Python
AxOix e, & RUE AR 875 s .

BRARKDIRNG , Ko KNG BRE AL T B RME R/ NG A R 1722 8 4 AR A
[Fl[7% &, FTLAYE Python ', spam. SPAM. Spam Fl sSPAM J& 4 MR &E, EfE
— NS B CRAFEME, R P ER TR NG AR ER, XA —NFE
B NI AR R HA IR LR 245K

BEAEHE RGN, QRZRY P ZARE, B DREZ ERE— D RENE T
BHERS, IXEHAEERES . g, &84 whatlHadForBreakfastThisMorning
LI whatihadforbreakfastthismorning B4 5 [, X2 MGl /REATARIX AM,
{HJ27E Python ZiAE ', XRARHERIMIIL

R R Z B AR TR B2 & A PR 4 . breakfast (% foodThisMorning, # 1t
whatIlHadForBreakfastThisMorning B 2% 5 [ 5.,

KA H I shell /wGl, #HHB spam. eggs. ham Fl bacon XL RS, X
e A EX R B, AR RAIEARER, R, AR F R e B AR 28R, AR
AR o [ 2 i B A A TR AR R 4

20
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3.9 AKZ/gh

3.9 ARzT/)hzh

—HE] TR AR, WU AT IR RS S PR E IR T, RAREE, PINSOR
s J] P A S e A5 1) R 25 3 A input() BREL, P E B A A SO (] print()
PREL, AL SR R E R L.

TR E R — R BA B R KRR E. (EAMEAA —F KR, 1E Python 1, A
FZRRIRER, HRIERT Al AERE 7T R

PR RCAT DA P 9 — &0, DABRAT — 28520945 % . Python AP WS, &M1&
HEAFFEEN ., FEREXAF, FEa] AEEEAT O E, Ea] DG s &R .

FEREFH, € Python HEIFTALAYIR S IUMIAT, T —FF, FOTFAHBHHITE
HWE LRI, AR EZEN LT IT, — B3R TR, B8 AR
TR

21
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EAE  CHHE W

AEFENE:

e import i5H];
L4 T

e  while iE4];
o M

o IBAJHR;

o UEHAESTS

o === IXjll;

o if iEH];

o KIS break;

o str()PRZL. int()PREH float() PR %L s

e random.randint() B %%,

AT, OTHESRE — DU “FBEFE R, HTEIES— 1 3 20 Z AR
MU, EVRRIEE R L, WHENSE R RE T EBOR R R KN, IR AEETE 6 IRZ NI
FNEWRET, WU,

KR — AT AR S AR BRI, BOATE—AY/MERR T, BB T RENLECE . TEERAN
MP&EA. FMTCEm A AT EE AR EBIERE, AT AFEZEX AWM, Hh
XAFEF R — NIk, B AFRMTSAEH PR, B AP Wih b,

41 R BkEE T Bl

W R F BT AR T Bu AR SO I RLIA R R

Hello! What is your name?

Albert

Well, Albert, I am thinking of a number between 1 and 20.
Take a guess.

10

Your guess 1is too high.

Take a guess.

2

Your guess 1is too Tow.

Take a guess.
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42 “EETT PR AIEA

4
Good job, Albert! You guessed my number in 3 guesses!

42 RO TERE RS

i#1d /i File » New Window fTH—MHHI XA iR astd 0. MW= BE AT,
ANERED, B ERFEAN guess.py. ARJGHET F5 HRIZITET . ST XEHERS T HA
R, ZEE—AATRIE R SA% . AYATH 4 DEEE 8 MRS,

IR

A b A2 )7 A B Python 3 #3247, W7 Python 2 ¥ Il £i%3z247. 48 IDLE & 1
B, BRETHRETEMT “Python3.42” HfEE. WRFELZEZK T Python2, ¥ LLE
it % % Python 3. %3¢ https://python.org/download/ T # Python 3.

R A X S 2 5 B R, W AE http://invpy.com/diff/guess HITEZ diff T
Xt FE AR AR AR AN A 45 A0S,

M
/i

guess.py

1. # This is a guess the number game.

2. import random

3.

4. guessesTaken = 0

5.

6. print('Hello! What is your name?')

7. myName = input()

8.

9. number = random.randint(1l, 20)

10. print('Well, ' + myName + ', I am thinking of a number between 1 and 20.")
11.

12. while guessesTaken < 6:

13. print('Take a guess.') # There are four spaces in front of print.
14. guess = input()

15. guess = int(guess)

16.

17. guessesTaken = guessesTaken + 1

18.

19. if guess < number:

20. print('Your guess is too low.') # There are eight spaces in front
of print.

21.

22. if guess > number:

23. print('Your guess is too high.')
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24.

25. if guess == number:

26. break

27.

28. if guess == number:

29. guessesTaken = str(guessesTaken)

30. print('Good job, ' + myName + '! You guessed my number in ' +
guessesTaken + ' guesses!')

31.

32. if guess != number:

33. number = str(number)

34. print('Nope. The number I was thinking of was ' + number)

4.3 import iEH]

1.# This is a guess the number game.
2. import random

% 1ATR IR, ICME, Python 2SS FAM A NE ., HREHEZRERIE
Fr 2 AT 4,

% 2 T2 —4 import 155, oM, 1BREPITHRENENIES, MAGRERBELIHES
TWEA—AMME., HMNCEWAER T, Glan— MEFE R — A& A RE S

Python (&2 NI R EL, A LL R EAAE T FR oA By B R 7 b, W] DAGE A — 4%
import iB AL EATNEEEL T ABRIAR Y, XA AT DA X LR 4 T

2T F AT 4N random WA, DABEFEF ] DA A random.randint()pR %, iX4~pf
BOR = e — PR, BRI,

|4. guessesTaken = 0 |

% 4 FTRIE T — 14N guessesTaken WIS H, FATRE I Z M 1 B9 R ERAF B i A
Ar g, I BT AR A O AR TR I, B AKX LR AE )2 B AL 0,

6. print('Hello! What is your name?')
7. myName = input()

5 6 fTHEE 7 1T 5 ATHESS 3 A Hello World #2579 IR AT —FE, BF RAH
AR R, LB E O TAERE,

5% 6 172X print)BREW— KA . Hicd, REGRGRREF TH—A/MEF . UBEF
VA AR, BABTXA/MEF ., print() P ARG IEE S A BT RS EER
E) o

24
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4.4 random.randint() i %k

B 7ATESRM P AL, FFHA AL myName 28+ (ILfE, XNFAFEATEET
ARIEMEL NS . ETRERREMAREE AR TR R S RFHPIITIRS)

4.4 random.randint()PR%L

|9. number = random.randint(l, 20) |

S 9MTIMA T —A% A randint(RIFT R EL, H HALREEA6EE] T 42 8 number 1, iC
i, EREOE A ] AR B A —EB 2, R A ek RO 2 SR AR —MEL

randint()ER #0211 random BEHRER AL, BT ATEE B Z NN L random. (B4 AE 5L
X F k451 Python, randint()/2 random B3 AR %KL,

randint() B A& IR Bl — DALY AL, 2 BEATER R RS2 F (BEFEX
PIEEED) . 55 91748 1 #0120 2 AR KA PR G A B35S, WA ECZ B AE SRR, 4T
randint() 1 [B] 1) Bl LR B0 % 21 44 0 number B9AE & H, X2 Do 40 B4 U A R R 20T

% R Z), W32 E5 shell, H H%i A import random, PAR:A random &5, SR J5%0
A random.randint(1, 20), & FIX R ILR, E21R 0 1 3] 20 Z B — 8L, 7
i — Y ATAAD, SRECE ] 23R B — R [R A 2L, randint() R 50 UCGR [B]— AN BEAL I BE 4L,
BRI 6T H 58— DR —FE

>>> import random

>>> random.randint(1l, 20)
12

>>> random.randint(1l, 20)
18

>>> random.randint(1l, 20)
3

>>> random.randint(1l, 20)
18

>>> random.randint(1l, 20)
7

214 R ABUEL Sy T N BE ALY I, 8 randint()BR%K, TEVF 2Pk R, #A B RENLIE (18
ME, BaZrR Lk EERAT).,

WA LAEA B S, RE R FEEREEE . Fila, %A random.randint(1, 4), H<>
BE1 3 4 2R R (B 1 R14), 5(F %X random.randint(1000, 2000), #3KH 1000
F| 2000 2 [B] A BE%K

B, #ERZH shell PHATHEMER, 4IHH random.randint() R, Friss]H
ZERTTRERAFN (BT L) .
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>>> random.randint(1l, 4)

3

>>> random.randint(1000, 2000)
1294

X AR R VRS R, T DAREAS AT A BT AR, S48 55 9 47F148 10 FTRIIN 2
9. number = random.randint(l, 20)
10. print('Well, " + name + ', I am thinking of a number between 1 and 20.")

BRI PR -

9. number = random.randint(l, 100)
10. print('Well, ' + name + ', I am thinking of a number between 1 and 100.")

WA BN HEE 1 3] 100 Z R — 85, mAZ 18 20 Z B —N8E, 59
TR Bl RF 25 ol AR FE LA OTE L, (HR B C AR EAE o EE 10 47, PAELLIER A R BT # 0
B BN A 2 IHRTE

PYSUETE

|10. print('Well, ' + myName + ', I am thinking of a number between 1 and 20.")

5 10 171 print() BRBURIEIEZ R BT RK , H B IR AT BT 5 B IEH .

TESE 10 TR, B ERGFBRAR 1 AFRHESL, BRFANEX 17, ML 3
NFFFERERN L ADTRE ., &RE, AA 1 DNFRBEASHEELS T print) R WRE
T, 2FFISHMES ARSI TR,

45 PEH

|12. while guessesTaken < 6: |

5 12 1752 —2%% while 1B7], B3R/~ while JEFRHFF UG o FEFR AT PA— ik ik #5557 PATARAS
SRIMAEF I PEIRZ 1, AT B — il &, B A, fH/RME. HREBIER.
Z4F0 while 1547,

4.6 1EAIHL

A LAMEF Z AT AR — N iE At HARPeE T RBEAMFER . &/
Bt WA A AT BT B S AR R, SR MV E A R p R AR A W, Xt 2
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A7 AR AEIRA

HBBAT B4t

BAHEAT R A HESE I GEE R 4 D24%), TR T —MEMH. B TORMEMHR Y
ot 4 NERIETT, #HRRXMERRE AR LA R IE BRI 46 2 Bl ) 40t
HE, Mo, ZMEMPBMETR T, XERE, HARA DR EEHM EAIERRZ H,
B 4-1 By, JATRH— MG R SRIR LRI ETHR S

12. while guessesTaken < 6:
13. seeeprint('Take a guess.’) @
14. ssessguess = input()

15. seeeguess = int(guess)

16.

17. seeeguessesTaken = guessesTaken + 1

18.

19. ssssif guess < number: ®
20. seesscesprint('Your guess is too low."')
21.

22. eeeeif guess > number: @
23. sesdesns print('Your guess is too high.")

Bl 4-1 IFARMENfgmEt. BARPH[KRTZE

TER 4-1 9, 5B 12 T A g, FFHEAREEMERRZ B, 5 13174 4 DRI
Bt BEAXATHI A BER TRl — A7 R4t , B AT iR T — B IE M H . X ME R RTER 4-1
FARICH O, XAEMHRFAREE, B IRA SN GXRIERHIIT R Z BRI 4R E) 1
—ATH . AT DAZZIE

520 TR 8 DEMBIAENE, 8 MEMET 4 MEK, IR T — D RiRR, XME
FJBRAER 4-1 FIREA @, ENERRMT B —MERRZ F,

227 HA 4 =g, BEAGHEED T, BAOTAEX MERARER T . 5 20 121415
B E— AT 5 22 AT S AR 4 DEARI AT AL T R — MBI

5 23 FTROAEHEIGINE]) T 8 A=A, FrbASUTIR T — BRI, AR 4-1 AR
LN,

] B[] o — T, 56 12 AT AEATATAIE AR Z . 5 13 AT 35 23 TR T4 50 O IYik
AR, 520 TR TS o QYRR 5 23 AT 4 5 N @ By 5 — BRI BRI E— 1) —1T,

47 fR/REEIEH

RBARRBEAATAME: True B# False, XPIMEMEFHELAURE, [HAYHE A&
GrLAUING . AR ATI/RME (FRH Boolean, B MR AR A bool) FI LEHRAEFRF R 4L 5%
t (FHESMENE).

BN, A R R A R
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True
False

i >>> spam
| >>> eggs

FIHECNIE, ROTEEM AR 2L Ra B, Bk, P S MEER AR .
Python B —MEHRE T3 —Fh i 26 2L,

4.8 HEERERT

% 12 74 —%% while i&4] .

|12. while guessesTaken < 6: |

Tt while K#EFEARIXANFRIEX (guessesTaken < 6) H, W THME (L&
guessesTaken FHIEMEL 6), H—MRIERF (BV/NTS <) REREN. <@ DHE#H
VEFF

R BRAERF L AME, I H 258 — True 534 False MITH /KA. FTA HLEHRAERF QN
* 41 R,

F4-1 HEBURET

B | BT SR
< T
> KT
<= N T
>= KA
== ey
1= R

HMEAN FSRARIERT+, -0 A/ FHABRER A, HWRRIEFFLEA & BE
1 guessesTaken < 6 XFERYFR B,

49 FfF

FAPR A BARAER (<sl>) SEMMEH AR —NREX, HHEHMERE—
MRME . 0 R 245 True 5 False MIFRIAX 1 — AT E . &M T while &4
(AR B G S — L Ml 35 S )

BN, 1 guessesTaken < 6 F/n “TFA#TE guessesTaken FHIERH/NTEF 67 7
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WRE, WAZELMERN True, WRAE, ZEMHZER N False,

4.9

M

BT B, 1258 417, FRATEME 0 7#i%3] T guessesTaken H1., HH 0 /T 6,
Fr A A5 B G5 R 2 1 R True. 45RE LA TR :

guessesTaken < 6
0<6

True

I m/R1E. LEBIRIERFASEMG

TEAZH shell #, BAM T RIBFAREF ENHIHRELR

>>> 0 < 6
True

>> 6 < 0
False

>>> 50 < 10
False

>>> 10 < 11
True

>>> 10 < 10
False

B 0 /NTFEE 6, FTASE 0 <6 2R [BIFR/RME True, {HR2EHHN 6 A~/NF 0, FrPA
M 6 <0 ML Z False, 50 7 A/NT 10, FrbA 50 <10 M9455 2 False, 10 /N 11, FrPA
10 < 11 B&5 R 2 True,

B, 10 < 10 IS5 RN False, FIAELTF 10 HA/NTEF 10, BAT—FEK, T0# Alice
1 Bob —FE, RABEUL Alice H Bob =il Alice H Bob %, X PMULiEESAXT

e 2R AE R B 3 shell AT RERK .

>>> 10 == 10
True

>>> 10 == 11
False

>>> 11 == 10
False

>>> 10 != 10
False

>>> 10 != 11
True
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>>> 'Hello' == 'Hello'
True

>>> 'Hello' == 'Goodbye'
False

>>> 'Hello' == 'HELLO'
False

>>> 'Goodbye' != 'Hello'
True

410 =F==HyX 5l

AEACIREEAER (=) M “FT7 WERERN (=) MRET. $5 (=) BTREE
A, FARILEF RS MNES (==) HTREX, ARABPMEREME, L5
R E AR AR, RS SR T 5 — MRAERT.

HEGCHE, “FT17 WREBEN (=) AWATR, iR AT WEERES (=) i
BT,

FAF AR BAE DL Z A A A AR SE . BN, iRFEAC 3K shell Hoa A QT B

>>> 42 == 'Hello'
False

>>> 42 1= "42'
True

411 while JE¥iEH]

while HEAJFRR—MNEFRWIF MG, AT AEZRATHEINARIE, S3I7E—5 while
BRI, 211 while REFFEDRME, WREKMELERN True, PITSBAZGENNIE
A, WEE while iIBAIH (FEIXMEF T, while iIBRIBMMEE 13 17HF4R) . WIERAMRL
JH False, PATLBRITEEA while 1B, TERBEFREF Y, while iIBRIZ EME TR
25 28 17,

while ERTEFMEAERRAE—TES (1), NESERERIIEN, W 12—
ITE A B,

|12. while guessesTaken < 6: |

Bl 4-2 7R 1 AT A S5 A R AR P B AT AR . AR AR RYEESROA True (365 1 YO
KX FE, FR guessesTaken MIfESZ 0), HATRTES 13 fTH#EA while 1A, HFH—HEHAET
W7, —HREFFIET while iBARBLEEAL, AT T—ARE, m2aEE while
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412 fFH int)E . float() &%, str()kEUA bool() B #k #4

ERIRAR—AT (58 12 47) SUATIRIF BEFT R ER . M2l —FE, WREMEN True,
PATLHRIEA while THAH, @i EFEIRE—RAAT, MI—RER,

A False... 4K True...
” ) |
12. while guessesTaken < 6:
13. print('Take a guess."')
14. guess = input()
15. guess = int(guess)-~9° inside +he
16. loop-block +0 here.
7. guessesTaken = guessesTaken + 1
18.
19. if guess < number:
20. print('Your guess is too Tow.')
21
22. if guess > number:
23. print('Your guess is too high.")
24.
25 if guess == number:
26. break
27
28. if guess == number:

Bkt 1 B B ) BB kX
E 4-2 while TBFRBIE 4
PEREE B IXFE TAER . RERME N True, FEF S ERE AT while 1IBA ALY, H

FIZRMFEE—UCH False, W LAME while IR BN . “ M N EIE, AREAT 5 SLE R
AR,

LR B35

13. print('Take a guess.') # There are four spaces in front of print.
14. guess = input()

55 1317356 17 FTEORM A R XA B 2L, ikl AX M EE, WA
XN CF RS — D4R guess R,

4.12 M int()BR%L. float()PR%X. str()pRZUAN bool() R EEF:
el

|15. guess = int(guess)

% 15 fTRA T N2 intOMIFTREL, int)REIEZ— 348, I HRENZS
BHR, ZiFEARH R shell H# AL TFiEA]
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>>> int('42"')

42

>>> 3 + int('2")
5

int('42") P HRFR B RER(E 42, SR, R MG — P& 4 int()BRE, ERARE
BRI TAF R, Zid forty-two' 4 int()BRACRF & FE— R, 4y int()BREHY 74
H O 201 2 P KA B -

>>> int('forty-two')
Traceback (most recent call last):
File "<pyshell#5>", Tine 1, in <module>
int('forty-two')
ValueError: invalid literal for int() with base 10: 'forty-two'

3+int(2)X—FTHH T —ARIEX, A int() R IR BHESE R Z R R0, Heh
KRR E 5:
3 +1int('2")
v
3+ 2

v
5

HICHE, input()BRECE 2R B BU R BT AR SCR R — D F4F R, IRIEWARZ 5,

input() R FCRF R | FAF 5, A2 HEEL 5, Python ANREME AT HUEHRAERF <SR LB — A
A E R — A B S

>>> 4 < '5!
Traceback (most recent call Tast):
File "<pyshell#0>", 1ine 1, in <module>
4 < 'S5’
TypeError: unorderable types: int() < str(Q)

14. guess = input()
15. guess = int(guess)

TESE 14 177, guess BRBRYIFHAE X MAR FAFHE, 5 15 7T int()RFIHY
BBEES T guess PHFAFHRE, XAt EERTF 5 H AR HLE guess BB ART. /)
T EE % T number 42 & HHTHFLECT .

E—RBHEEE: W int(guess) AR HE guess LR P HIE, LD int(guess)
e MRERX, ERMT HHETE guess LR P HFAFBRABEOLX . W0 0y EE R A
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413 if M)

B guess:

| guess = int(guess)

FAURYT, float(). str()H bool() ek &1 1 [m] A BT A% 32 ) 2 00k R O P2 B, 54 R I AT
IRMEAE A o 22X B 5K shell HHETAGI T N

>>> float('42")
42.0

>>> float(42)
42.0

>>> str(42)
142"

>>> str(42.0)
'42.0'

>>> str(False)
'False’

>>> bool('")
False

>>> bool('any nonempty string')
True

i/ int(). float(). str()Fl bool()RR%L, WLAT PARE 2 —FpgidlE 28 B8, Tk [|] o — e 4K
PR (E

2 BHIE

|17. guessesTaken = guessesTaken + 1

—HITRMT 1R, 5 % 1K,

TEPEIAATEE 1 BT, guessesTaken HIME N 0. Python & ARBUXAME, H HALEM 1,
0+1 MIGR A 1, SRS 1 76l A guessesTaken MHTH. 25 17 1THIE LJE: “guessesTaken
TRV ZEECHIEKR 1,

AR AR RUE BCE T S EUE N 1, XU R, AR R B S AU
U1, 3K M A ) D

413 if 1EH]

19. if guess < number:
20. print('Your guess is too Tow. ') # There are eight spaces in front
of print.
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B 19 TR —&if 1BA) . R i IR RA True, PATR BT ERIE R BRI
i, AR N False, HSAPATRESBEIT if EABRFAICHD, @A if 1545, THLEF R
BRI BT,

5 19 AT HIB B R R /N T B MR RS . RIS, BARITR AR
20 1THY if WA, HF HATENH —&IH BRI R X — M.

if i) A while #H/A) 8 TAEJLF WM FEIR . M while BRI HOREIRZ, TE if HA)HREE
BAL, PATABREE R if i5A), W dkskm FHAT AT RIS, BAIEYE, if iIBTARTE
W, BAIERR A 4-3 FiR,

fizzy < 10:

Lt | ’
if  condition (doesn’t loop)
keyword
fizzy > 6:

| ] 1 | (100 )
while condition P

keyword

B 4-3 if B H while B4

22. if guess > number:
23. print('Your guess is too high.")

5 22 FTFIR B A A ECTR W R THRECY . ASRIXAS A True, A2 print()eR
B & IFRER, AITENNET AR T .

414 F break 1EFHE 5 E TG

25. if guess == number:
26. break

5 25 4TI if 1B A HIWT guess J& 15 55 T #ALECT . W R A 45 1), BRI 1746 26 1710 break
B,

break &R IF AT E S BBk while 1&/7)H, BE3| while iBAHEE R 2 GHI5E —17.
break &R A S EHEE while TS T,

break 157 H & HIFENGERH, U while &) HeH

MRIFRE M FAET AT, W73 while IBAHRAET, XEKREWIT
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B iR ol S PEPAROTIOR , EHFIMEE 12 FTHI% M (guessesTaken < 6). iCfE, FEHMATT
guessesTaken = guessesTaken + 1 #§4 2 5, guessesTaken HHI{ESZE 1, H N 1<6 4 True,

WA

fr,

4.14  Ff break i& )42 BB I

R AR ATE

AR Tr AR SR I B0 2 R /NECE KRR, guessesTaken MIHSAE R 2, ARG/ 3. 4.
56, 2 guessesTaken FAFEHIIE N 6 I, while HHIHI A (guessesTaken < 6)47 False,
R 6 HAV/NT 6. [ while IBRIEIZ N False, $ATEB ] while AR Z JEHIEE 1

WHLE 28 17,

4141 FEIMKREETm T

| 28,

if guess == number:

R

5 28 fT A 4Rt XN while IRRFJBRE ALK T, X2 while IBHHRZJGHIEH 117,
B2 while AR A4 False (LR M 58 T IEL) , ZARAT T 46 26 17HY break 154 (Bt

X THET), PATHES BT while B H,

5528 T HIMT IR AR 1o WRAERT T, SATEEAS 29 AT if TEAIHL,

29.
30.

guessesTaken +

guessesTaken = str(guessesTaken)
print('Good job, '
' guesses!')

+ myName + '! You guessed my number 1in

A}

+

=ik

i

HAH 28 171 if iBAIH BN True BIRHE (BEURITEEX TIHHEINET), 4

1756 29 1TF156 30 17,

5% 29 1T str(PREL, %K% R[] guessesTaken M FAFHRIEZ., 5 30 1THIFAF
HEF R, SIRIEMATRG THRA AT T2, RAFAFERE A 7] AR ALY
FRARERE, XN 25 29 T guessesTaken B BUCHFAFRIEA ., HNHYTE,

— MR- EROERAE R, K& FE Python R — MR,

4.14.2 FIHFIREERH T

|32. if guess != number: |
532 4THH “RNET” R EAERF =R Wit K i 5 55 M BT 2 B A E T MR .
WRXANFZAFLER A True, PATSFEARIEE 33 1709 if iEAHH,
55 33 fTHNEE 34 474 if i, HA S 32 1T M 414N True MIRHE, A S3ATX AT,
33. number = str(number)
34. print('Nope. The number I was thinking of was ' + number)
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XA HASA, B E IR MRS PR T A 4, XHREL PR s
ok, {H2 number FAFHERYE — DMEEAUE, 26 33 TS M TAFRIE A E 1 number, PAERE
B TEER 34 1TIEE 55475 'Nope. The number I was thinking of was "H##%E %,

IeEy, SETELE TRIEMER, BF4HRT. K8 KEL%S THCHE —1MHEIE
ibRlivsdl

PRRT DATE 348 B BT A TN B IR BORA AR AR R BN kB HBeAs 4 Ik, 1258 12 17/Y
(NZF

|12. while guessesTaken < 6: |

BECH

|12. while guessesTaken < 4: |

1t while iEHHRF, FEERBEGIER TSR guessesTaken 51, ET K E
At guessesTaken < 4, BLA ABRORTEZS AP ARS8 T 4 IR, AR 6 I, X X AR
AR HME, BRI R B — LY, B E N guessesTaken < 8 B{ guessesTaken <10, X &
FEEBTTRRBELZ —L8, JF HEZ I EELZ RN,

415 mAEEHIEA]

TERIEA RS, BFPUTEE MR R A48 2 4G, EHm FHAT, P iaT
BH—%1E%. B24 7T while 155, if 155, else 1A break 15%), FATEW] LALEFEF1E
FRElE ARG S5 R B 4 % o XS A M i AR 4% 75 A1) (flow control statement) , A4
PATRR P I, BT TR PATH AR,

416 KRB/

WERA NER: “BIRH2EHFE? 7, IREEAU? MEEAETFRE RISTTH,
WYL, BT AL AT .

“EE, FURM2ZEFEE? 7, MRERIEAGHENR R (G, IR “EE
TR, RETE B 2 R A B I — 2SO, AR FET T 4 DA B E A A AR
A (RPN, BFUGE T BRI LR R 2 ek (Birat), By L2
TH P S AT AT S ER — 80 2.

“Bftareryda2? 7, %k l, HAEIJILDAFEMPENIES .

1. REARZHEBEFERENE, RIEAXWRASERZ—DRMPE, F1I02+2 BE5R
& 4, B Hello' + ' '+ "World' 1455 /2 ' Hello World'., 433520 RTE if Fl while KT 5
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416 AE/GS

THTF A, AT AT DA EAIRR R 5

2. WEIEFEEAA IR R, DVEAE B 5 RORR P BRSO XM

3. if. while Ml break HHHZRASLHIER, I AFEPATHRL RS, 1EFRHINATIR
L BCE B IR . ek ROR AT DAE 2 B B R B B4R 2 R B AT RO AR

4. print() XN input()BR%, XA~ BR800 S B L 7 SCAS R S el SCAR
XM /O (AL ), B4 1O AT PR M A M

XL T, HAX 4 FhiE4. MR, RTIX 4 FRMUPIES, SAEFZHHT ., RS
L FRATRESE DB R B R BRI BAEARE . BT B AR P 16 4 LA SR 2 HoAtAY Python pRK.
WA ARFEREE /O, WA B A . S-S MEE, A R SR,

XA, IR TERORE—MERWES, Wit /0, A
HEEmA, RIRTERR LE R — LR S B e a U SR, EXT IR,
BRI R A NEA SR A 25, EREMER, B RERFR (R) E&%
BB mE,
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T 5E Jokes

AEEFEANE:

o HIUVRTS

o MG SHXG SR TAF

o (/] printOHY end KT SEORM T HAT,

51 M print()pREL

A5 H RT3 B XIS (5 P 67 BRL P SCAR A SRy AR H & AR T P G SRR ALY
it RAE R L RIRIYSCA . 7E Python W, print() B EUTE b5 L BoR SURMERY S i . (EUR,
AT I — 224> Python HF4F A print() e HUZ AR TAER)

RERIREF M P IRHA T — SR S, BN TR S A AT ER AL print() B AL
UK

5.2 Jokes JiFxk izt Bl

What do you get when you cross a snowman with a vampire?
Frostbite!

What do dentists call an astronaut's cavity?

A black hole!

Knock knock.

Who's there?

Interrupting cow.

Interrupting cow wh-MOO!

5.3 Jokes HEXKATYEALAY

i1 & il File » New Window fTIF—/NE SCHF AR 67 1. 7ZEH BRI =B E O, f
AT, 3 EIBE RN jokes.py. AIFHT F5 HIETRT.
HER!

R4 T R AT Python 3 L, T Python 2 BN A7 LLiZ47. % IDLE % 0 &
D, BERELTEREM “Python342” HiELE. WRRLELZKT Python2, DL
%% Python 3. iF# 3t https://python.org/download/ T # Python 3.
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54 F7AF

WEARA R, HEM http:/invpy.com/diff/jokes FRITEL diff TR, /R AR5
T AR AT IR,
jokes.py
1. print('What do you get when you cross a snowman with a vampire?')
2. inputQ
3. print('Frostbite!")
4. printQ
5. print('What do dentists call a astronaut\'s cavity?')
6. input(Q)
7. print('A black hole!")
8. print(Q)
9. print('Knock knock.")
10. inputQ
11. print("Who's there?")
12. inputQ)
13. print('Interrupting cow.")
14. 1inputQ

15. print('Interrupting cow wh', end="")
16. print('-M00!")

RESINMA THE

. print('What do you get when you cross a snowman with a vampire?')
. inputQ

. print('Frostbite!")

. printQ

N WN R

8 1ATEIEE 4 TR T print()BR%L 3 Ik, PINAEIEBIA D LEF] Joke YR AR,
FRPATESS 1K print() B2 J5, LRI T input() %k, B ml AR BEETE, AR5 4% T El 4
B, RIEHERBE R,

M P r] A A — A7 E, JFHAR T, (HURaX 9 A SABIR A ) 745 ER A7 2 A
A

BFRFSEIEX TR, FHIEAT—R1E,

55 4 1THY print() AT H BA TR R SR X IMEF AT — =817, 28
TTRAN, ER ARG IECARFE—E,

5.4 FIUFAY

5. print('What do dentists call a astronaut\'s cavity?')
6. input(Q)
7. print('A black hole!")
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%5 &  Jokes

| 8. print()

eSS 5 AT, BG5S ZEA—ARAHD, BV, HE, \B—PRAHL, 2RI,
SRALEFEAT, FEE IR TR 5 CFAF . B SR FATTRENS 1T E AR LE AR iy A 21 U
R FAF 55 TR AR — 515,

WSRX A 5 S5 P4, Python RIANEA G SFRFAFRIILHR, HZ2, X4
G155 BN TR R — 0 e ORI RS54 F Python, iX AT S 2 FAF & 1 —& 0,
AR R R FAT R E IS A

—EHA R FE L F T
MREMBE R — NPT, IR EAI? MTRHEL R TR

>>> print('They flew away in a green\teal helicopter.')
They flew away in a green eal helicopter.

RN B “teal” HHY “t7 BT DT, HANEERFPHLZ G, X5
TG AL EAY Tab #56E, MIRC, U R AT A .

E >>> print('They flew away in a green\\teal helicopter.')
| They flew away in a green\teal helicopter.

# 5-1 2 Python R LA,

®5-1 HYUFH

% FH | STRFTEN MR
\ RAHL (1)
v RS
v WAl
\n AT 1
\t Tab

5.5 FlSHAG[=

£ Python W, FAFHA—EEWAEHRG S ME], W] DHEEMTHAENGSZE, I
PIATACRS AT B 2 A R A N 2

>>> print('Hello world")
Hello world
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5.6 print()[] end Se4 S5

>>> print("Hello world")
Hello world

B2, EXMmMTISARIRM . WRIXEG THXFEER TS, 253 — iR
>>> print('Hello world")
SyntaxError: EOL while scanning single-quoted string

HAANERERBGS, FOVMAENETEEL T Shift #. XSEHMAERS, MH
Python B ATETF IR B15] 58255,

BRSSO TR T UGS, FEEME AR\, [k, ZENG 50
W FAFER BG5S, WREE MR SCFAR\". B, EEW TR

>>> print('I asked to borrow Abe\'s car for a week. He said, "Sure."')
I asked to borrow Abe's car for a week. He said, "Sure."

>>> print("She said, \"I can’t believe you let them borrow your car.\"")
She said, "I can’t believe you let them borrow your car."

TG SUE TR, TGS ATHEZEL S NG SERE TR, M5
G5 AT ERL L5 I astronaut's", Python ffFREds R SHEH, HUE AR DA—Fh KA A 55 TF
AR, RS AT R 515 R AT R RIS A

5.6 print()1 end KEEFSE

9. print('Knock knock.")

10. inputQ

11. print("Who's there?")

12. dinputQ

13. print('Interrupting cow."')

14. inputQ

15. print('Interrupting cow wh', end="")
16. print('-M00!")

R 15 /71 print( KA ES 2 DSECT 2 @5, print() s B AEHTIT HA 545 £
IR BEIN— AT, XA N A— 20 print() BRES RITEIHE — M ATRF, B2,
print()B& K ] AESEGE ] 53 4h— S8 (B84 2 end).

B PRI R T 2. end Z2HA—MFERN LI, HHEAXMFERZ
AL — N REFSHA, LAESEETA R A end=,

N end i —NEFAE, print() BRI XAEFAFRRCR BN —MRATH, MRS
BIT —PEFAE, R4 -MOO! I BTERI— TR AR R, T A2 B0 ) BAE B Y
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25 & Jokes

—1T. TEITHI T 'Interrupting cow wh'#fF 8 2 )5, A AT,

5.7 AEE/NgE

ARFENGET print() KB AE G 773 7 SR TR EARME B AN K AT RE S B A S A
RGP FAF, 7 AP REAR AR, DAURRIALITGG, BG4 PR AN
B, B0, \n 22— AT, BEEFAFRTRUE—DRBHL, B SCFA\N,

XFTA%18 4 print() BREOT HZE BRI BRI FERRE, print()BRES B Zh7EH KB IRN
— N ATRE ., REER, X2 —FEEEA N IRET . H2, ARRIFAEEREEN
—MNATHRF , BRI — A, AT ER print() R L #E A — NS PR end KBTS
B, BACRABATAIR “spam” TEIR|FEARE L, AT DAXAE T K%L : print('spam’, end=").,

Python $2 4t 7 AR 2 i R 1 07 AL & BB IR SO,
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2 6 & Dragon Realm

AEFENA:

time.sleep() ER 4 5

H def XEEFEIEH CHIKEL
K return;

/R BAERF and. or Al not;

o HIHFE;

o &R B AT I ERN R A A 38
o JESMLS,

o A,
6.1 BR%L

KMcad i T—%EE, 4 print(). input(). random.randint(). str()Fl int(). &
19 ] O 28 R B X PAT H AP g RS, TEAR T, AT RS B CHY R AR R AT
HRECIG R — DT R ERE

BB AR FRATAT AZ YGs AT M IR AR, T T RR 2 WO flE A, FHAL, W RAEACRG i
AB| =R, ZWREARX R, XA DA, w2 a0R R A A —
B, HREIERF i — DI T B EOR AT AT,

AEERFERIE AWM “Dragon Realm”, ek AP IR, — A FCE 8,
FH—MNGEA EiE, BBt AW LR,

6.2 A3t Dragon Realm

TEXMER T, BRAE—F AR e b, ARG W R B T E TR K&
Fil. FURMRAE, BESRSZEMM, moHoh— MR, SesEAeiEm
BTN TRFEPNET, —NURAEELEN R, B IEEEVIRY . TR
M A LR 2 [ B —A

it File » New Window, FTH—M#FCFgmiEas. 70T IR ZS & 0 b AR
i, I HILERFH dragon.py. AJEH T F5 SzfT X MR .
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%% 6 & Dragon Realm

6.3 Dragon Realm ik )iz 17751

You are in a land full of dragons. In front of you,
you see two caves. In one cave, the dragon is friendly
and will share his treasure with you. The other dragon
is greedy and hungry, and will eat you on sight.

Which cave will you go into? (1 or 2)

1

You approach the cave...

It is dark and spooky. ..

A Targe dragon jumps out in front of you! He opens his jaws and...
Gobbles you down in one bite!

Do you want to play again? (yes or no)

no

6.4 Dragon Realm HJFALHS

IR

AR B AR A 82477 Python 3 £, W7 Python2 LN A LLiZ47. 4778 IDLE &
HE, ERETSRETRMUT “Python3.4.2” HELE. WREZ%LKT Python2, #7 ILFE
it % % Python3. i3 https://python.org/download/ T # Python 3.

R A X S 2 J5 S, 1A http:/invpy.com/diff/dragon ERITEZ diff
TA, B AR S B PR AHEIET R,

dragon.py
1. import random
2. import time
3.
4. def displayIntro(Q):
5. print('You are in a land full of dragons. In front of you,')
6. print('you see two caves. In one cave, the dragon is friendly"')
7. print('and will share his treasure with you. The other dragon')
8. print('is greedy and hungry, and will eat you on sight.')
9. print()
10.
11. def chooseCave():
12. cave = "'
13. while cave != '1l' and cave != '2':
14. print('Which cave will you go into? (1 or 2)")
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https://python.org/download/����Pytho

6.4 Dragon Realm fiEALHY

15. cave = input(Q)
16.
17. return cave
18.
19. def checkCave(chosenCave):
20. print('You approach the cave...')
21. time.sleep(2)
22. print('It is dark and spooky...')
23. time.sleep(2)
24. print('A large dragon jumps out in front of you! He opens his jaws
and...")
25. print(Q
26. time.sleep(2)
27.
28. friendlyCave = random.randint(1l, 2)
29.
30. if chosenCave == str(friendlyCave):
31. print('Gives you his treasure!')
32. else:
33. print('Gobbles you down in one bite!')
34.
35. playAgain = 'yes'
36. while playAgain == 'yes' or playAgain == 'y':
37.
38. displayIntro()
39.
40. caveNumber = chooseCave()
41.
42. checkCave(caveNumber)
43,
44, print('Do you want to play again? (yes or no)')
45. playAgain = input()
A an{er T1E
IEFRATE A — IR,
1. import random
2. import time

EANRETFFAT AR, random BEHAFHEME random.randint()BR%L, B ELE “0G

B Wk A AT ARRE . TR B time MR BT ELS W AN B[R] AE BRI, BTPASE 2
TRAT time R,
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%% 6 & Dragon Realm

6.5 def 151]

. def displayIntro():

print('You are in a Tand full of dragons. In front of you,')
print('you see two caves. In one cave, the dragon is friendly')
print('and will share his treasure with you. The other dragon')
print('is greedy and hungry, and will eat you on sight.')
print(Q)

5 4 TIR 4% def 1B, XA def 1HAE LT —FTHIRR L, W] ATERE S AR IR
R, M SGXARE R, FEE R def AR EREHE S . 24T XA R0
B, AT def AR,

© 0N VT b

Bl 6-1 R T —% def IBAIME ISy, def % debRiET Wil
B 5 R IR IS B R RUA TR, RGN ,l, .L
5 (). def iBFAIGHANERBALE def THAIHR, lef chooseCave () :
O, def EAIERIITFAM, ©HREFEXT
S A B RN I TR, 4T E— % AR b
def BRI, SBKEEE] def M2 G IS —1T. 6-1 def EAIMEESH

B2, MM displaylntro()sR%km; (4055 38
1), WIT&PEAF] displayIntro() ¥, BIFEZhE] def IHRIBRIYZE —1T.

| 38. displayIntro() |

SRIGITE print()BRECA A #82i24T, H HLE/R “You are in a land full of dragons...”
X LB R A E R

6.5.1 JEEEE X HFEWE

PR def TERITN def TR HLMAUCTE % R XOR I 2 Ao Xl 152 A o 1 A8 5 2 i A6 20
TEA A ENR—AME— . USRI R RO A BRSO L2 BT, AR — AR, B, ok
HWTRIAR .

sayGoodbye ()

def sayGoodbye():
print('Goodbye!")

IRIAELZATE, Python &4 R LT R AEAYEE R E L. .
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6.6 i /RERERF

Traceback (most recent call last):

File "C:\Python34\spam.py", line 1, in <module>
sayGoodbye ()
NameError: name 'sayGoodbye' 1is not defined

HTBSRXAR R, R ROE SO ol R0 2 i -

def sayGoodbye():
print('Goodbye!")

sayGoodbye()

6.5.2 ZTENX chooseCave()E&%]

|11. def chooseCave():

% 11 7T XL T H—"1% N chooseCave()FJBREL, XA 0 H) e R AR A BB~ 1L
=118E 2,

12. cave = "'
13. while cave != '"1' and cave != '2':

XA RTHFREREZRMARZ 1 83 2, MAZEMEMBYAE, XERSA—DMEHT
RFFSAMBLR, HEMUANTA P NARE R TR —A . XHUR PRI ARILE,

BIR2TEET AN cave WA R, IFHIE-IMEEFHEFEIHS A5,
5 1347916 T — > while EER BB 26 PR 6L T AT Z BB B0 Wad 19— > and
BB BAERT . IR- B R AR BAERT, ==2U=2 WK BER, BIEFF and B —DHI/R#
TEFF.

6.6 fH/REAERT

/R A TALBERLE True 3 False I35, M/REAER A EVEAT LB, B —4
iR fE.

A1k E— N iX A1 : “Cats have whiskers and dogs have tails”, “Cats have whiskers”
2 HM, “dogs have tails” /2 E [, it PAREM)1-“Cats have whiskers and dogs have tails”
2 EN,

{HJ2, “Cats have whiskers and dogs have wings” XH)iER 2N, RE “Cats have
whiskers” 2HRY, H2MFFEAEEE, A “dogs have wings” Nk, fEM/RKEZHEF,
2RE, B, PR “and”, RAMWEHSECIE, BAEASSNE, IRA -

47
BEHXSR idu(idu@foxmail.com) E= BEERRIN



%% 6 & Dragon Realm

G AR EEE R AR, IR ARESRIE R,

6.6.1 and #0 or F#IERF

1E Python ', and #EAEARFHY S AR and WY& SCHIA . A02R and X8I AITH/R
{HER A True, IBAFRB XA R A True, WER—DTHIR(EH False BUE AT /REHS A False,
ABAFIKX AL R A False,

ZAAFE AL H K shell A and BAEFRFNFRIEA, WTFHIR:

>>> True and True

True

>>> True and False

False

>>> False and True

False

>>> False and False

False

>>> spam = 'Hello'

>>> 10 < 20 and spam == 'Hello'
True

or HAEFFF and #FAEFFHRML, RSN /REF RER —HN True, EWEEEM N
True., RAWNMI/REARN False B, or BAERFRIZE SR 74 False,
ZARTERE H 2 shell F i A0 FiEH] .

>>> True or True

True

>>> True or False

True

>>> False or True

True

>>> False or False
False

>>> 10 > 20 or 20 > 10
True

6.6.2 not #RIEFF

not BVERF HEEER T— ME, M AREIEH MEHGE ., not BAIERF T E I Ex)
/RMERU ., #E 3 not True K45 /2 False, not False 458N True.
SRFERC H A shell AT 1EA] .
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6.6 Ai/RERERF

>>> not True

False

>>> not False

True

>>> not ('black' == 'white')
True

6.6.3 EfEZXk
WARARTIE T A R BRI AT X, ATDAE B R E R
#*6-1 and BIEFFHIE(ER

A and B HR £MEG
True and True N True
True and False N False
False and True N False
False and False N False
#6-2 or BIEFHMEER
A or ‘ B #R EMER
True or True N True
True or False K True
False or True N True
False or False N False
% 6-3 not BIEFFRIEER
not A #R EANEA
not True N False
not False A True

6.6.4 TRBIEFHEZEE
HE—TH 13 17!

13. while cave != '1l' and cave != '2':

XA RATRERVERT and RPN, RAWANEDEN True BF, HFIFEA S
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%% 6 & Dragon Realm

& True,

%1 WK while 1B RIS, Ff cave WE AT FHFHR" . SFMFRAFTERFET,
FrAZE B ZE RN True, SFAFERUAETFERF R, AL BREREN True,

FT DA S5 A 554580 True and True. FABI/MEERE True, FrPAZAIFERAMEEHR A
True, FrPAREF#UATHEA while iEAJE,

PATE EEWTR (1R cave FIEHEZE FAH)

while cave != '"1l' and cave != '2':
v

while '' I= '"1' and cave != '2':
v

whiTe True and cave != '2":
v

whiTe True and '' I= '2":
v

whiTe True and True:
v

whiTe True:

6.6.5 FRENITZREYHIN

13. while cave != '"1l' and cave != '2':
14. print('Which cave will you go into? (1 or 2)')
15. cave = input(Q

5 14 7T M B FGE R — NI . 56 15 ATk B AR R 45 T B 28 . BRI
AR AR & cave 1, TEAT TRATARIGZ 5, PUATIEIAE 3] while &R T, BHA
M,

AR A 13 2, A4 cave L 2'T'EH 2 (W input() e 2R EFHFH), XF
A MEA False, FEFHATHRAARLEHBEIT XA while f&2F, B4, R FP#AT, AR
WF R

while cave != '"1l' and cave != '2'":
v

while '1' != "1"'" and cave != '2":
v

whiTe False and cave != '2':
v

whiTe False and '1l' != '2'":
v

whiTe False and True:
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6.8 A AN R A A 3K

v
while False:

B, WRIEEHA 3 8 4 5] HELLO, X AKESRILMN ., &R True, FHH
HEA while BRI HRHPESRITEEHIMA . BT SFREMN, HEIBIEMA 1 5 2, XRFRIIE
—HPATIFIR, cave TR EESEE—MHEREK A,

6.7 R[E{E

| 17. return cave |

g4 return 154], BEHSTE def AP HI, BICHE input() sk EU2 Q04T 7] 3t
AW —DFRFER(EE? chooseCave() BRELH 23R [l —ME, 25 17 1T1R[E4E & cave H1F
A E, Wl 1E 2,

—HIATT return i55), FEFHITL L RIBE G def iEAIHE (GXHER break &7 & iLHAT
Bk while #HAH—8)  BRF AT RR R ] 2E 2R ZO0W AT RS . XA KRB B B4
Rk mE,

W NE, POEME— T 40 17

|40. caveNumber = chooseCave()

MFEETES 40 FTRIBHRFIHH chooseCave()BE%LHT, FEREIEFF(4E] caveNumber
A, while JERIE chooseCave() R ECRF Ha [m]'1'8 218 A HaR [BIME

Fr LA EE 17 TR Bl —ANFEAF R, 56 40 TTRY RS A S R XN FR R, R
B E A & caveNumber H,

6.8 a1 A AN Jey R A A 4k

EREFEILE, BENEEXP0SC. MPATET— R ey, rela@n s d
FIRELLT— R B b TR R, AR MRBOREIE, SRICi%ZERE,
W0, REGRE R i —FU MR,

LPATALT — D RBCP I, RICEE SR SR & (AFEHAb R s &), X
AR BT ARE “YEME” b, AL EEAFET2REREY, EAFE
TR B0 A Y R B AE R

TE A eR A2 AN AE S 4 R fE T (global scope) . TERRETNFR (45 2 R %5 H
HATE]) AR SR ERAE I (local scope) .

BARFHRA-INEREME, EERENSTEEN R, BEIELE R BN R £
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%% 6 & Dragon Realm

WEBEEER, (B2 HREWTE A sk dcz 4 (Rt ) B, e Eoi M agn L e,
SRETE R K0 AR P R U B B

AT ATE SR A B e 4 R AR B (EL, (B ik AE R E s it — AR 7
B, XML, Python 32 Fr BT U S5 2 C@ M 4 /8 & [/ 4 i — e &, filan,
H—"M4H spam W R7ZE, FRNWATAA—D4H spam BRFZ &R . Python 21ANX
v IR W NGl - 8

kBRI, BIXEE— N REERE B R— 2R RE, SREF AT,
TEREIRE T IEAE R AR 1

def bacon():
# We create a local variable named "spam"
# instead of changing the value of the global
# variable "spam":
spam = 99
# The name "spam" now refers to the Tlocal
# variable only for the rest of this
# function:
print(spam) # 99

spam = 42 # A global variable named "spam":
print(spam) # 42

bacon() # Call the bacon() function:

# The global variable was not changed in bacon():
print(spam) # 42

MIBAT IR B BB B, A R R -

42
99
42
SRR R EIE TETEREM I, 24 Dragon Realm #2585 — K740 T O AAD
1TH
|12. cave = "'

TE chooseCave() R A 742 & cave, iXFK/RTE chooseCave() bk £X 11 J7 #RAE A ek
Bl T %A & . 24 chooseCave()iR[FIH}, 20 %A R, WRF—IKMH chooseCave()pR%L,
SENAEIZAL R, R ECRI ZE, AicE— N R .,
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69 &&=

6.9 =

|l9. def checkCave(chosenCave):

FEF € LT — %2 checkCave(), {EREFE S ZRIMIANE, X2—MES
(parameter), XJ2—ME#AEE, SRR, ZHF%ES (argument) WESHTE.

IO, ZEH — 218 str() B0 randint()iXFE ) pRER AT, BL7E B 355 i [E] % i —
PEFELZNES

>>> str(5)

l5l

>>> random.randint(1l, 20)
14

M9 M checkCave() B BT, FATHAI AMEEH —PNELES, XD LSHEMESZ N
chosenCave HJ— A&, fExX AW HES,
Flan, FHEE—NREENRERT, BRR T WE SGEA —NMES R

def sayHello(name):
print('Hello, ' + name +

. Your name has ' + str(len(name)) + ' Tetters.')
sayHeTlTo('Alice")

sayHeTTo('Bob"')

spam = 'Carol'

sayHeTTo(spam)

MRIBFTEANRET, RIS

Hello, Alice. Your name has 5 letters.
Hello, Bob. Your name has 3 Tetters.
Hello, Carol. Your name has 5 letters.

2iHH sayHello()[EHE, HEESME TIES name. BZ HEEHENRHL R, g
A B R AR B —FE, MR BOR R EE, FFaRILRIES P rE,

6.9.1 ERIFXER

[ 1] Y X AR YR AR -
20. print('You approach the cave...')
21. time.sleep(2)
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%% 6 & Dragon Realm

time A — AN sleep(HIEREL, ELXEERET . 8 21 ITAAREIE TREE 2 1EH
240, VA time.sleep() BB 2 {5127 2 0o,

22. print('It is dark and spooky..."')
23. time.sleep(2)

XRAHSITEN T2 RSCA, FH IR T 2 #hh, X BB B3 R PN T B,

A RALZ) BRI A Y SCA . 125 5 T2 Jokes FEFFH, AT input() AR 2T,
HRIBUAIE TR, X R, IR ADHUEMER, RS T L.

24. print('A Targe dragon jumps out in front of you! He opens his jaws
and...")

25. print(

26. time.sleep(2)

TR KA 2T DARREF AT HLR? X SAE T —T7 PR

6.9.2 REWNLEBAEAEZNR

| 28. friendlyCave = random.randint(1l, 2)

% 28 7T M T random.randint()eR%L, EFFIRE 1 83 2, HEXAEELE 76 22 &
friendlyCave "', X2 A A TERY LR o

30. if chosenCave == str(friendlyCave):
31. print('Gives you his treasure!')

5% 30 TR HFIBITE chosenCave ZFH ('1' 5('2'") AR ITEZEN LR, 2EF
RN e e R LR AR R,

B2 friendlyCave " HIMEZ— %, 4 random.randint()s& R Bl )2 8%, AT
AREH =R ICEFAF R L, PO BNZEGKEASMHEE, TAFT 1, 21WMA%ET 2,

Ht, # friendlyCave f£iB245 T str()eREL, B iR friendlyCave W F4F R (E, Eid
XA, WMESEAHFEREIERE, I HRESIETA B R R, W mT DAGE A 4 AR
538 chosenCave 54t i B4 (A -

if int(chosenCave) == friendlyCave:

WARIR LR True, 56 31 TS EIRBLR MATIAT 7 8.

32. else:
33. print('Gobbles you down in one bite!")
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69 &&=

5% 32 TR —4% else 1BH), else 1) HBEIRTE if tHAJLZ J5. WUER if BRI RS54 R
False, ML & IAT else AL, FEFRBNEDE . “WRXMEENE, WAWIT if BB,
T MIHAT else EHIER”,

LfE, TE else REFERHEE—-NES (1),

6.9.3 EFWEZERSTMABMEFHE

35. playAgain = 'yes'
36. while playAgain == 'yes' or playAgain == 'y':

% 35 AT RHE—DALLT def iHAHRFAIAIGET . XATIS R EEA W 1R, Al
) def 1A L2 & L TR, ENIFASE Rt A,

55 35 AT NG 36 AT E S T — MEX, Ik D 1T A3 4 ERAE X MBI . FETERK
iR, WARILZGEE T, W PAE S ARG AR, WARABATX AM, SATEIEA while
&3, FRIsTTEEATER . ARMITA X A, while iEAJHI 54 False, TS FIXL
[ aiE N ERZ J R

F—RIATHEX 4 while 1HH], 5 35 ITH 21 yes TR ZE & playAgain, X EWE KT
N True, XL T HhAT 2D RESBE DGR —IR,

6.9.4 TFEREFHiIERERE

| 38. displayIntroQ) |

%5 38 17 T displayIntro() B4, XA J2—> Python WHHKEL, M2 ZHITES 4
11 IR, 4T XA Ry, A2 AT BER)] displayIntro()BR &S 1 47, WAt
MREFRYEE 5 AT RS %R EOR A R ATER AT 52 )5, ShATRE R 256 38 47, Ak
TR,

| 40. caveNumber = chooseCave() |

5540 fTIH A T IRATE L — AR %L, 121E, chooseCave() bR H0LE T iy A A1 AR 23k
A . 43ATEE 17 178 return cave B, FEFHATEER [EI 256 40 17, chooseCave()iH H
2 R R X AR FE . XA IR BB TF % F] 4 4 caveNumber 1)— A&, REHEF
PATHE BN BN 42 17,

|42. checkCave(caveNumber)

5 42 TR A T checkCave() PR, I caveNumber H B AE NS F AL 3 245 1% bR 5L
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%% 6 & Dragon Realm

XA AT 2 B2 28 20 47, 1M H.4 48 caveNumber HAEE #il%45 checkCave() R HYFE
2 chosenCave, MAEILZESEVEAR LR, X4~ ECRF 2 278 'Gives you his treasure! Bi

'Gobbles you down in one bite!',

6.9.5 WEMREANEBIT—H

44, print('Do you want to play again? (yes or no)')
45. playAgain = input()

T E 2R, BRI EAERI—)R, BB 5 AR 7T Rk 222
& playAgain H. % 45 1772 while ARG —1THS, A ATt BR[| 215 36 17, 1
# while TE¥ B4 playAgain == 'yes' or playAgain =="'y',

WRILFE AR AT 2 yes By, ARAIATRAAESS 38 1T FRRIEATEIR,

R E AR no'Bin', B3 HAZEM T Abraham Lincoln'#I3CA, AR &4 K
False. PP AT M while AR JFHIIRFTIT 1R 4k2E, (B2, B2 while IR Z IS 3H
HAbpRIS4T T, FIUMERERT .

BHBE—MFFEE: PSR YESAET AR yes's ARIMEM AR R TFHFRYES', A
while HA K S&AF TR E5 RN False, BF IR A 1L, ABIEHRTER R £ RS
i s 1A 1)

PRRIRISERS T B ©RYSE 2 MIFR] 78 Dragon Realm ', AMEM T “WBEF" #
WHFZHR, HFEFES— Y. WERARE A B MR i — 25, IR AR
m i —NEAE ST, FHERESEAE, FERFSWMiE.

EF—=H, ROTAEEE, 24 e A —Fp g & 1) IDLE 6.

6.10 BITIERk

Dragon Realm & —/Ma] AR, A 45 AR S A 7 — 28, FETT IR0 510
W2 Er, JCRBELLHRECE R P M S — RS Tk, XAMARERSA ., X
AR BT,

Bian, 2R R AT R BT B . R R —FR I, ERR TR R A A B
ATRERIBNIE, DARWE—FhahifE & S8 —MaEhfE% L. 18 6-2 J& Dragon Realm H3iFEA

BEEREIRT AT 4, RFEEE THR™ L. K5, NXMENEHTLET
—ME, FHEMBRETF TR, BFEE T 4R E, BRI T,

P T EE TR AFN LRIV T HER, WTPAE “BuZRET AE, ol pA
L “BxhE T MR, XA SRR TR I ORI R FE . iR iERh T 3, X AR A
HATE “WRR A —K” HESER,
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6.11 AEE/ NG

6.11 AE/P4S

1t Dragon Realm ik, FMTE# T H ORRt, R Fr/MEF . SR E
oy, XSRS A 2isfT, wd AR R K, FATEE ] AR R

BN, A G IRRRERAY .

LA K, KB REHBESHRE. K
B A 2ATR WA AR 25

FAEN A TR, ER BRI
RREAAET R E A, FERTA R S B Y
ARG T &R, . SRAERE RS A
RERE M R, AR — AR B AR 2SR
YRR 0 — 2B R4 PR, B2 Python &
AR FEA & 7 — D ARR AR, I HaX
A B R K — 3 ) (Bt 5 A i Ry A o
H1E.

EAFREATRER ERA IR, HENTHE
BRI AL SRR e 1 At 7 20 DX 0 I AU R ok
i, AEREMEAEREAN. RS REEE B O
F SRy A A I, Xl AT AR PR — D ek KR Y U A
SR EHAD R ECT Y bug,

JUF-EBEARE AR R 20, A E AT AER A .
i PR R RN T AR, ARAT AR, I
HERZBIEHR.
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F7TE EHIBPKES

AEFENA:

o 3 FhERTREA,

e IDLE Byiik#s

o HUPHEA . FUPBREMEDIR L
o Go #HIA Quit ¥4 5

o WA,

7.1 Bug!

CEMAGHREFPF): ENFEA, HHREFR, wRIBRAMBHATHROHKT,
Mu, RELGEIFIERAGEEL? . BRI RBEERMLSX LML,
R - EOIE, 19 a0 n] g AR T BT A Je K

R A T HRARNE, ITEVRTTRS E EPRET . TRV B2 MR F
BEMWER, EEIFREP ZMrFE T RARE IR Z LR E AT AR, X
SERE RO 2 T AR Y bug. MFRF RURA INEE EX R A A EHE, bug W
W T . e, ATaEs BB 3 ML) bug.

o HWEENR: XRE-MHERMAMTI AN R, 4 Python RS EF— MEERE

AL, ZETREEALEME Python HEEME M ER, BIE A — AN EE
%, Python EFHEAZIZLT,

o ZfTHMEEIR: FRFBATH AR R, PR -ETE, HEIEMEA SR
11, RIERF R L IRizT GXMEmE) H4ah— &4 1R1EE .. Python RIS
BIR—% “traceback” HE, HHE/REW—1THIL T M,

o B NARIR: XREREMBEMIR, XX bug AT T, HEEFASHALT
RBELLEMPFERE., S, WRERF RAAREE total 7% & a. b Ml c FEIE
A, HE2EHWT total=a*b*c, APA total PHIERF S ZH IR, HEX [ RES1E
FERF s, (H2 MR B 138 U iR A SR —H T4,

ERAET P bug ATREMRME, HRRATRRAANSITEINE bug! MizfTRFE, RA]
B2 % P I R B0 A R U IR RUR H , B0CE AT RERUR I K2 K. W BE—> while 7f
WA ME A, FTABETER THRIREL (BB ki A 2R ISR /E TCBRIE T,
XE—Fh bug, FAFILXNEF, ATATERZ A3 shell 4% F Ctrl-C RE5RAEF) . QRSN
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7.2 AR

O, ARG ES AT RERL 2 LU R R B R
Lhr L, FERXHERX shell H, Wi AU H RS A AGIE — N TCRRIERF . fe)m, IR7EE
TR AR, 1EZH 3 shell HIE, REZFASE T —A while B

>>> while True:
print('Press Ctr1-C to stop this infinite Toop!!!")

PAEFAE Cerl 8, FFE T CHRAILEF. ZHKX shell H EEWTHIR:

Press Ctr1-C to stop this infinite Tloop!!!

Press Ctr1-C to stop this infinite Toop!!!

Press Ctr1-C to stop this infinite Toop!!!

Press Ctr1-C to stop this infinite Toop!!!

Press Ctr1-C to stop this infinite loop!!!

Traceback (most recent call last):

File "<pyshell#1>", 1line 1, in <module>
while True: print('Press Ctr1-C to stop this infinite Toop!!!")

KeyboardInterrupt

7.2 Ay

] BEARME S AE AU 2 AT S 2L bug 1Y, AURBAT AT, AR R E L H B,
TR AR R LR FRATT W] LARR B Python AT AHE B A 7] 55 o BB AT RS I — P . )
ERIE R T AT — P AL A R E
B EE

TE IDLE Ht, fTHFATEE 6 =HEIE 1) Dragon Realm i3k, TE4TH dragon.py X2
J&, H.ii Debug ®Debugger, fTJ Debug Control & H (W& 7-1 Fi/R).

WAE, 2% T F5 #1547 Dragon Realm i Xk}, st fi’% IDLE MYEEs . XA/E “78
PR T 12fTRE R, WK 7-2 iR, 78 Debug Control & HHY, A3 Source 1 Globals &
EAE,

MAEPHIA SR N izfT Python BEFRS, TEPATE —FIRLHI, BFHEL, WRAEL
FomiE A A O AR (A8 £ 7E Debug Control B H 1A T Source HiEHE), 51 4%
{4 AR5 52 88, Debug Control % HE/RPATHEIE 1 47, X—FTHINER import

random,
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BT

=z

B

fit AR IR

L& Debug Control s i S e | E=SEE)
IV Stack ¥ Source
Go | Step | Over Out‘Quit
¥ Locals ¥ Globals
(None) ;I
Locals
None =
Globals
None .:]
=

7-1 Debug Control & H

| File Edit Format Run Options Window Help

i rt random

import time

def displayIntro():

print('You are in a land full of dragons. In front of you,')

Bnd. . .

pI o) n
P E_a Debug Control
P
P ¥ Stack [ Source
Go | Step OverI Out] Quit
def IV Locals ™ Globals
def ck
| <4 | Dragon.py:1: <module>()
wh
"bdb".run(), line 431: exec(cmd, globals, locals) ;]
def ck
B
s.
<
|
D B
P Locals
3| puiltins_ <module 'builtins' (built-in)> =
£: _doc__ None
_file__ 'CA\\\\Python34\\\\Dragon.py'
“H | _loader_  <class'_frozen_importlib.Builtinlmporter'>
=4 | —name_ _main_'
_package__ None
_spec_ None _v]
o T r
displayIntro()

caveNumber = chooseCave ()

[tn: 1[Cok: 0

v

7-2 7B A% T151T Dragon Realm X
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7.3 HUBHAT

7.3 HBAT

PAEF VAT R IAT — 55169 . XM AT, ERATHRATES, Aii Debug
% 0 A Step %8, BAEIX A, Python 24T import random 854, AFAEIATT—
#1642 HIHE Tk, Debug Control % H < Z/R HHIHATE T4 2 17, Wil import time,
e, il Quit #HHEA ILXANFT .

TERIA4S T184T Dragon Real #if#kivf, 244%F Step %4, Fr & £ — D115 w4 L 1a fr
WA B, . #% T F5 H K IF 461247 Dragon Realm, RJGHATAI N84 :

1. mMiiPiIK Step &, KiZFTPI4 import HH],

2. FRR K 3 1K Step #4 1, $hAT 3 2% def iHA],

3. FHK L Step %, & X H playAgain.

4. mili Go #HHPRBTE AT, S0 K Quit #HHIRE ILEF,

% i Debug Control % FH'[#) Step #4HEF, %A 02 BRB T AR ZHM AT, ik
il T 3 4T, B E—NEET. ER, IS LR R R AT, TRER,

7.3.1 Globals X1

1t Debug Control & H ') Globals X1, A]AEFIFrGMERZE, o, ®RZE
RTEFTA MR M E (Bate, fldTaREREY).

PATIX 3 7% def tEHIF HIE X T REZ 5 , B ECKR H L AE Debug Control # H#Y Globals
X1,

Tt Globals X, R AMREHMNLAFE EEELT “<function checkCave
at0x012859B0>" , A R fF WA > NBER XA, W “<module 'random' from
'C:\ \Python31\ \lib\ \random.pyc>", A AFTFEMEXNEFHXAF LG X, REFR
F| R BB TE Globals KIgH, FATHAEREURE CAE L, SERILER CHFA

0] PAZ B R Globals X381 builtins__. __doc__fl__name_ %517 (XA EFEH
> Python f2JF &R HI B ) .

A3 T playAgain 255, EXHITE Globals KigH, B4 FHREFHFH'yes's X4
BrzfThl, RS ATRNEINEFHIrALZEMNE. XAMER bug RAHRD.

7.3.2 Locals X1
X HEILAH — Locals X, & NIATRER T mERIE I AR & DA SOX SeAF s ffE . 4R
FE—EREP AT, Locals XK HA BRI &; SEERERSFPITE, X4~
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HTE RS

2 2 F Y

7.3.3 Go #=H##0 Quit =41

WERARNAS S i Step 74, HREERFIEFMZTT, M8iAd Debug Control
% 1 EFR Go #tfll. XK SRR P IEH 1217 A2 BB AT .

MR IR, HFEE A Debug Control & HTHHH Quit 4. FEFFRF 7 ZIBk
AT, AR B MR T AR S E R R SR, XSRE A,

7.3.4 BFHHAN. BEHBIELSIRY

FIIRIR 22 431 Dragon Realm B, R4 UEHT, HEIRRAEIAME 38 17, WA 73
B, XAFHINAR displayIntro). 4V S Step I, TR B2 HE A S/ 56 50
3 LI BULERS 517, WL displayTntro() B SIS 177, SRS AE-HUT I A5 HE A (Step
into), EH T FREANGM NG,

r——— {_& Debug Control (=8 % | I

2601, Feb | IV Stack [ Source
¢ "licensd | Go | Step | Over| Out | Quit

¥ Locals [ Globals
Dragon.py:5: displayIntro()

‘;;bdb'.runO, line 431: exec(cmd, globals, locals) ] ;]
'_main_".<module>(), line 38: displaylntro()

> '_main__"displayIntro(), line 5: print('You are in a land full of dragons. In front of you,’)

~ N
| & Dragon.py - C:\Python34\Dragon.py (3.4.3) E‘M

= | File Edit Format Run Options Window Help

praint ('Gives you his treasure!')

print ('Gobbles you down in one bite!')

playAgain = 'yes'
while playAgain == 'yes' or playAgain == 'y':

caveNumber = chooseCave ()

checkCave (caveNumber)

|Ln: 39 |Col:0

chooseCave <function chooseCave at 0x03420420>
i <function displaylntro at 0x034203D8>

playAgain 'yes'
random <module ‘random’ from 'C:\\...thon34\\\\lib\\\\random.py">
time <module 'time' (built-in)> ,l_l

E7-3 RIFBSNTETENAE 3817
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7.4 4% Bug

BIATLES 5 ITEEN, KA Step MBI VEAT] print() BB, print() & EU2
Python HJ—MEEE, B LS P IRERE WA 241 . Python H CHIREL, %
0 print(). input(). str()2 random.randint()5%, #CLEINEMATEFEIRKE T, KA
A LMERENAREF P EIE bug HIFD .
FrPA, FATARRIR SR IS RINT Y print() R AT AP IR ER . DA, AZE A Step H
it AR print()REL A S, T2 A Over, X2 BBk print()BRECH IS, print()
RIS S AEEEEZIAT, RE—BHITM print)HiRE, G S8,
HPEkid (Step over) J2Bkid HD BRER SR B H A RIS Y —Fh 7 (B R 7 =X, TR as e
1= T5 40 17, HHLZE caveNumber = chooseCave().
PR —IK Step #%Hl, P AF| chooseCave() K& H ., FrEL L RS, EHFIZE 15
TIRA input(R%E. FEFRSERE, ERNTEALH shell A — U, BEIATEEZIT
AL, R IAE 2 R Step #0#H, fHABAS KA, BN F TS5 1 B FY,
AL H.3 shell % 0 o il Back %4, R ABZHAR I, fEMAZHT, ANSRRY
e AE AL B2 shell HHYTI7 . BN, FREIARSCA T BR .,
—HAE TR 4G, SR AR AR P AT S 1T. il Debug Control % H Y Out
Fiettl, XA AR (Step out), BHIXR-SEOH A AL BRI R W REZ 91T, EEIAT
MEFTERECT R T, Sk 2 5, AT R F IR —17,
BN, 7& displayIntro()EEXUHHIZE 6 1T/ Out 8, BB K%, & 53]
A displayIntro()Z JGHIAB—1T, BRI AT AR % 2 Aili Step HU#RAE, T BB H XA
WERALERECT, A Out #HFF ORI AT 7 b e R i AT . XA
Go THAT 2 MR Y
X B [l B — " A LR A 2
o Go: BHEE—FHTR RN, SFHEHH X DB (WEMHENTH).
o Step: HBHITKIEL . WERIATHAMITR—AREIHA, HilEER 2 mD
AF R %,

e Over: HIPIT 52, WRIUTHRBETE2—DREBRA, Wil At
AFXA R E, T2 Bk X A s BRI

e Out: Y Out #LHM, FFEBLIAMAT, BRI LRI TEN RS, B

BB IX AR
e  Quit: R IERF,
7.4 A% Bug
PR AT ARE BY B AR EAR PP P S5 bug BRI, fIA0, T2 — M4 bug KI/MERF,
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BT E A

AR P HE H — AN FEAUINYE L PR, FEZH S shell & O, midh File, KR5S
New Window, &3TH—MH S gmigestd O, E8 0P AXMEF, RGIEEHREN

buggy.py.
1. import random
2. numberl = random.randint(1l, 10)
3. number2 = random.randint(l, 10)
4. print('What is ' + str(numberl) + ' + ' + str(number2) + '?"')
5. answer = input()
6. if answer == numberl + number2:
7. print('Correct!")
8. else:
9. print('Nope! The answer is ' + str(numberl + number2))

HIERCE i T bug, WiFRLE—HMARERF ., REHET 5 #, ZlEfTiEy,
R AN BEAL Y — 3 T B R, ZORARIEEATIE R, Misfr XA EFPR, & LE

A REAN T PR «

What is 5 + 17
6
Nope! The answer is 6

A—" bug! XMRETFERA MG, HE2EWEA LR TE, RERF AT ERESR,

HERFERUHA A HET.

WS T F A B T AR FE bug WIEH . TEZHK shell % HH_EFB, 2
W4Tl 4 N EIE (Stack. Source. Locals #l Globals), X153 Debug Control # H
RMERZHEE . RIGEIFRMBSRE LT F5 BRSTRT . XIRE S ERESE N

Tiatr,

| 1. import random

P& M import random 17T . XA 2R S %4, AR Z ST Step %

HAEBITRIG, FHA1SE T random FHRIEINF] T Globals X,

| 2. numberl = random.randint(1, 10)

PR s Step #APATES 2 17, KB IWA random.py U — B0 SRS dE 4
wWH, TATCEHBEL AT random B PHY randint()EREL . Python N EEEAZ S
H bug R F, BT AR Out #AHBEH randint()sR%L, H & [m 827 91, SR J5 K ] random.py

SCPFIE
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7.4 4% Bug

| 3. number2 = random.randint(l, 10) |

ROk, mIRARE Over #HI KRBT randint()BE%L, MAEHEAR KEH, 26 372
—/ randint()BRECHH . S Over A Bkt X AT,

|4. print('What is ' + str(numberl) + ' + ' + str(number2) + '?") |

gﬁ 4 ﬁj—‘%— l prlnt()i}%}zﬁ ’ Emﬁ%—{ Debug Control g@@
Ei?iﬁim%& FATH =] PATEST ED%B% oo e 2 7 S
Bz w/l, BB R BT R A Y bugs.pyd: <modue>()
@' Eg% #—F Debug Control T%T [ EI@ I'h"rn(.ln xm_'und. Jobals, locals) -

ule >(), ine 4: print('What is ' + str(number1) + ' + ' + strinumber2) + 7)

Globals X Bl ] , FAT A PAF 348 &
numberl 1 number2, EE RIAMEEAS

PR AU, d

AF B numberl WMHEE 4, T & = Locake ]
number2 FEZ 8, ¥R 7 Step #fl B
FIEHEE, FEPIF VA print() R £ AF AT — T
FRIE A RN IX LA, str() R BURF X e e

_name_'_main_'

YOI FAT R RAS . BT AT RS scage_oe

number1 ¢

i, EELRNE 7-4 BiR (BEHLECT g vz 1

randorm <module ‘random’ from 'C:Y|Python314ibYirandom. py' >
ZHFAR),

7-4 B numberl HEN 4, I number2 HEH 8

| 5. answer = input() |

TES 5 47T Step Hifl, B PUT input(). WWIKERERE, HEEMA— DN, H
ANEWRHER (EXMFH2 12) B H R shell B HH, JEREF L0007 H: 17 R 3
55 61T,

6. if answer == numberl + number2:
7. print('Correct!")

6 T4 if 1BA], &M answer FHIE NS T numberl Fl number2 Z 1, 4N
REMZ True, AARABGESHEE 7 17, WHREKMZ False, FHIAZFFFSFERNEE 9 17,
PR —IK Step, 2HEEBINFIHE,

8. else:
9. print('Nope! The answer is ' + str(numberl + number2))
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HTE RS

False, & — T

TSRS 9 17 RAETHA? if IBHFREFEER SR
AL, BT EATRYA

numberl, number2 fl answer, R VEREE] numberl Fl number2
H—E R, Hi& answer & — M FERFE,

IXFE M answer == numberl + number2 BT R LR 212" =12, — M FERFBEM—1
BRUE K WA 2AHEE, BT ARSI RN False,

XHRFET P bug, B ARNZIE int(answer), TMILTEZ answer, 255 6 172X
A int(answer) == number] + number2, H HFKZ{THET,

What is 2 + 37
5
Correct!

X, BFFIEFETT T . BT, HFHBERA - MERER, X652 B
HZETF ., RO TX MR CE, R ™% IR AR TR I, BRI
PR e AR H A AT .

75 Wi

FOP IR L2 KE T, RINEHEBELRF AEFEET, B3R E—5
ERAT. WIRiIE TR, RANEE—BIITRX—47, ST hiEs . RN
817 AREA R, REAES 1717 (B RERAE I Z B JLAT) & — W= BT,

LPATEIX AT RASES, AR W AR AR EFRATR] AP PR ER DA T R A
BRETH 24, Rili Go #HHIFIEEHRGTEF, BEIFXT H—AWSs#Z BTy RKE,

BRE - A, EXFmES AR AT ST, MR P Set
Breakpoint, SC{gE a3 G R 2 BR %7, IR AMRIEREORIKE L WA, ERE IR
Wi, miiliiZdT, 1EH A3 B I%ESE Clear Breakpoint,

dragon.py - C:\book1svn\4thed\src3.1\dragon.py

Fle EdR Format Run Options Windows Help

Time ﬂ

displaylIntro():

print(’'You are in a land full orf dragons. In front of you,')
princ( I x 1 r )
print (' and ¥ trea )
princ ( ] J A . At )

princ ()

chooseCave () :
cave =
cave !'= cave '= :
prine ( " nt )
cave = inpuc()

rave

7-5 RETWAMRE X R
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7.6 AT R

7.6 (B R H R

THEHMH random.randint(0, 1) R FORILAE 1 9 — NEEF . BRECREEE 1 FoR “IE
7, REEEE 0 Fon RIA7, AR flips FRILFEM T2 WEET, & heads FFRILFE
BB T Z /AR,

AR M 1000 RAET”, Q1R N TORMEIE S — A2/, (HE LA ATE
1 PP se i) e X g iE A A TS, HF BABBNTRFEN coinFlips.py. AR AX
SRS JE IR, B http://invpy.com/diff/coinflips FRITEZ diff TH, fEARHA
A 5 5 A AR AT HL AR

coinFlips.py
1. import random
2. print('I will flip a coin 1000 times. Guess how many times it will come
up heads. (Press enter to begin)')

3. input(Q

4. flips = 0

5. heads = 0

6. while flips < 1000:

7. if random.randint(0, 1) == 1:

8. heads = heads + 1

9. flips = flips + 1

10.

11. if flips == 900:

12. print('900 f1ips and there have been ' + str(heads) + ' heads.')
13. if flips == 100:

14. print('At 100 tosses, heads has come up ' + str(heads) + ' times
so far.")

15. if flips == 500:

16. print('Half way done, and heads has come up ' + str(heads) +
' times.')
17.
18. printQ)

19. print('Out of 1000 coin tosses, heads came up ' + str(heads) + ' times!"')
20. print('Were you close?')

PR Is TSR R S5 R HY P 4% ] 4 6 P 4 97 F) Ak 1) L # A8 10 ) B TR IER B4, R AR
BAER BRI MAYEER A5 H K shell % 1, il Debug P Debugger, 17T Debug
Control & H, A5 F5 HRIZITX AL,

g, XMEFMNE 117546, 7E Debug Control & HHY, #% T 3 K Step $hAT
HI 34T (WL 117, 5 2 7756 347) . WAISHER B MEHRF ARG AT, BT

67
BEHXER idu(idu@foxmail.com) E= EERRIY



HTE RS

T input( R £k, AZH.A shell 1 HEERH WA —LNE, R EA shell B0, 7 Hi%
THEZEHE (—EZRELERK shell B0 T HRICA, G0 IDLE o] EECR SRR )

A PAZ FULIR Step ¥4, (E 2 R< & BLE DT B AT 16, 5575 22 L KA it e,
R, FATFESE 1217, 25 14 4TRIEE 16 4TI E T W i, SUHF iR 25 15 & i 5 R X 2647,
WA 7-6 FiR,

coinFlips.py - c:\book1svn\4thed\src3.1\coinf lips.py

Fle Edt Formst Run Options Windows Hep
flips = flips + 1 :J

flips == S500:

print('900 flips and there have been ' + str(heads) + ' heads.')

flips == 100:

print(*At 100 tosses, heads has come up ' + str(heads) + ' times so far.')
flips == S00:

print ('Half vay| done, and heads has come up ' + str(heads) + ' times.')

print()
print( it £ 100 es, heads came up 4+ str(heads) + times'')
wedne {1 tay

7-6 RET 3N

WHETWRZIG, & Debug Control % H sty Go %M. FEfr#MIERHEEIZTT, B
FFIXRT Wi, 2 flips EH 100 B, 25 13 47HY if iIBHIRIRMN True, X2 FEEE
14 47 (X R E T — W) 147, BRI SHE LR FH % . % — T Debug Control
% H ) Globals XI, 2F&F|ZEH flips #l heads H{H.

TR R Go # L, R FRARSE, BRI FE5 16 T F— W Rl &S — T & flips
Fl heads H A AL,

WERFR AT Go #4HL, PATR4RS:, EFIFIAT— WA, Watess 1217,

7.7 AREBEINGE

5 R AR TAERSE —80. a0 TR R HE SRR B IR T AR,
PSR FA TR AR BRERAUT . FRATRT DA R SE AR AT AR AT, DA S B v i £
FME, XYM T, FRATA AR E W sORE RS AR B 1R AU AT AR Ok

RIS 2 TR IEAE MU AR — R AR A 7 30, BARAR BT RT BT A e i U5 4
TR, (BRI ] DAY B R H DR 2 5,
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E£8F RIEE

TETENE:

e Wfif¥t Hangman;

e ASCIL“F4F (ASCII Art) s

o JHRBEREIT—IER.

AT, ORI —1 Hangman #fxk, XML Z BIATECER A2 2%, (HREW
AR, FX AWK R R, BrATRA Y R Se@ il 0 — R R (e e )
RAFMMK, FET—=F, RATHFEEHSRS Hangman HYA,

8.1 Wit Hangman

Hangman /2&—/RAEK, @5 HAMAERDL. — IR — A3, REELHR
R A EEE AN S, R, B AN BER IR X A B ] B AL A B

MRFEZABFEHEN T, F—PHFELRN SR EIHEG X7/, WEPREH X, 5
— AU H K SN B R — R . ARER AN B R AE KSR B 2 i BE S A X L]
RIFTE 1, MRtiREE, (B2, RS AT R AR REHR I S BB, kT,

8.2 Hangman izt777R

NIBRIBITH 9 FH T4 1 Hangman B2FRIRHE, FTRESERIM ARG, Bixh
ABISCA AR 2R

HANGMAN
+--—+

Missed letters:
Guess a Tletter.
a

+--—+

BEHXSR idu(idu@foxmail.com) E= BEERRIN




Missed letters:

a
Guess a Tletter.
o

+--—+

I I

o |

Missed letters: o

a
Guess a Tletter.
r

+--—+

I I

0o |

Missed letters: or

a
Guess a Tletter.
t

+--—+

I I

0o |

Missed letters: or
~at
Guess a letter.

a
You have already guessed that letter. Choose again.

Guess a letter.
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8.4 MWFEER B — M

c
Yes! The secret word is "cat"! You have won!

Do you want to play again? (yes or no)
ho

8.3 ASCII F£FKl

Hangman H BT 24T B2 T 54 LA B, X R3S BLAY R MU0 ASCIT 4F
Kl (ASCIIArt), ERL XY (emojii) W—FEHIEX, T 2M ASCI 747 & 2l
At o

77777 / XX XXX N\
/XXX XX XXX XXX \
-/ XXX XXX XX XXX \
/XXXXXXXXX XX XX XX XX XXX\
/ xx  /\ XX xx\
/ / N\ X xx \
I /\ I \ XX x\
[\ I - z X\
[ R N4 \ z XXX |
[ \ z I
\/ \ \
/ /| I
| N | XXX |
/| I _/ X|
/| [ / I
| o\ -------- \_/ _/ _/ xXx /
loo \ / VA / xx/
\ \__ _/ xx /
\ N / x_/
o _/
\ /

8.4 MMAREERBIT— MR

XA L FRAT] B A A 1k W3 5 i A i e R A A%, I DAFRATT AL — s 1) R 25 FE A ]
LEBAEE, B, RIFE—RER GRS 6 HATMAVIRKE), AT P
B FAE AT, ARERE SN AT 2R MER AL E N 2REN . T2 R4
Hangman i & HY P A

AR (flow chart) 2—IRETE, @& KEENTERRR—RIPER, 5005
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8 & JifER

HERR— DR, #RR TS RS FEC MR — P R, BT e R R T T
6" HE L, RIGHIRETSLIR R AR T, BB, ERFIE AT 5.

/ 8-1 /2 Hangman H)— 5 RARAR R . FATRBEM— DI 5k 1977 118 3 2
HATHE, MAARERERGE, BRARASE 2 M EETE, R "R CEmN T IX AT

T,

JT4&

A8t — iR H)

T B 5 e s i ARAR 12 A

SRS — T8

“PREAEPBE LA

BLRCLHX T IXA P8

PR i th

L

BLAR O T AR,
WG TIX—JR

L

BRCLEME T
KRNI B AR S
fids TIX— )R

8-1 7 Hangman XX EFENTERIZE

LR, ARG R, WTPAEEIT M E S, HREE— BT hRmRE, s
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8.5 At

MDA MAE S F I, W] GER R AR AR — e, XSRS TR
XAEDL, BEFTETH g SR, RIS S LA,

8.5 HAMmtEH

FARE A LR AREX T, REARGE B P BRI AR &, TETT IR % S RS Il &
ARHB. RRERRWRA THET THEM “4ERT JE, A 8-2 Bk,

AT % I8 H A TIT Hangman MIRHR S &AM A, B, HTRNLSEE]—HEbE
i, K5, EEHNTE, NXEREERMTHE, WK 8-3 Fin. EEMRAERF, #
I HESMINA — 8 i A BL

Hik s TREF MR BT . e, /oA %R B — AL BR] SRS B
BORBR M — 75,

_— it

s s

82 REERVNNERHE “FHR” FFTHEM & 8-3 AW RMTIES H Hangman BRI E
“HER” TTHE

HR I E G N T — D F B2 JF T A W, B R HI Wiz 2 T M A i 5
T,
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8 & JifER

8.5.1 MIEEMSIZ

X HEA WAL RE T REE B P ECE T RENTE B AT R ST Y
THE, BREL—NITE, XSERER P EIE—2 3, WK 8-4 Fim,

Tihe

—4

REE] AP 4 23]

!

BURBLFH I — A7 B

S W

: i

. ’

g BT Y L [
|

: |

sk

B84 DXERANELDHIER AN IIIE

U0 2R B XS MRS B B R, R B AR WA X TR TR BRAR T iR, W
R BEARTEX MR BRSNS — D B R AL, FRR, X S8 DL
Tt

M REFEMAL R T T HER] “BuR M SE KSR AR B RIS TR I T HE 2 RN 7
BEk, HOAEA AR H TR 7R AR, R RER S T A, AR
T EAE H Z Mk, WA IAER LA 8-5 Fim.
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8.5 At

DI C]

—

AEE)— AP Y A

4

FORBLHA — A8

FREAALERIRL BT v

FREEARR S
BLgHE \ I
| 5t SR A BT A BT AR M : ; sREMEIAL ||
P e " ' L 8 43T 2 |
=== '
) ————
ZER

B85 nXzfa, ARBNEREHEIER

8.56.2 LEREEBEIIFHIER
— BB AR R, B R B AR — AR AL B R B — R, AR B
RABBE T, BIFRFETH, WREFIE AR, BB i, mE 8-6

BR
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BiR ]

AU — A Y i)

4

BURELRA W — A1

L\

ML I R PRI M
SN A R TR
RO 5T KSEA N
BB AT S
sk

K86 WRMREAHFIMNNG, REEALIADXZ

8.5.3 BE—RX

MAARERRIE — DT, MNLA— B0 7, BRI S R, FANTREE P
FHIHETL, WE 8-7 B,
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8.5 At

PiR)

8| — AR R B3R

{

BORBLSR
W — A8

N JV TR R

L

BLZAHAS BT A 5 R AR

BARCHSE TR
ST IIPS

T 5 7 B {

8-7 WHIETk ( BLAEERM ) BT TR T UFREN

IR DR PRSI A ) F B2 B 2007 XAE L, DR SRIEA SR, T2
KA — AR T, BRI HEL R 8-8 FTR
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FORBLFA I — 75

BiR il
——————— ) ‘
[ I
I
I

FEE— i A Hi]

e

?i&$7£ﬁ%}l~iiﬁ3

BAREEATIX AT

FREERRL L

BESIH A A - R AR 5 B 5% 7 KBS A
By P43 1 5 0

kT 3
SR IR B

Kl 8-8 HEIM—IPHE, MEMRELBIXNFH

8.5.4 AmziEME

B 2% 5 BV A AT AE U 3 IR AR 2o 0 R 32 1] A 1% 7S K S N T St Al A Ao Bl
iR GEBCAM RN BE SRR ) o X S0 TH LR BT 2 RE 6 & B A0 28 i e 14 ek ) 2
WA Z k.

BRBERGN— 78, S TEXNEE. EREE PR A2 — Ak
FET J7RERD “EORBUESE W — TR JrHEZ I — A 1 B R R IR A KT
JrHE, WAl 8-9 iR,
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8.6 AZ/hgh

PiR

REB— NPl A )

- -A— BORBEFA I — > 74

BLR CENITIX AT

k FREE R AR TR AERRL A o

L L

BLFAE AT B A A BT AR BiF O sE T K5
LT 43T 2

W RIBERE 70 T

B89 M “EIIRETHEIRFEK” DI HRIR

B LEEAR ZARAERE T2 T Hangman H 0] BE & A — 3 R, 243K
BT B CRYWPR A, AR A AT A B FATCAE R Z S 13—,

8.6 AE/Ngk
T HRBFLH —NRER, XHFELEFGREBE RN IR, 25, AMTEEDEK, m
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8 & JifER

AREERRER] B2, FEREREZH, SEERF R TR, X35 Tz
A BRI

WMRARE—KHARMBEE T, TRLSAATEERCEREHOIAY., FREZ 8D
MBS, #A RS FECHRN bug, TEMEZAT, REFREEMREZEWESTA,
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2 9E Hangman

AEFERNE:

o  ZITTFAVER

L4 TiEs

L b3

o HIFKI % append()Fll reverse()s

o FRFHTJTA lower(). upper(). split(). startswith()fl endswith();

o HAEFF in Al not in;

e range() BRI list() BRI 45 s

o del iBH];

o for B3

o elif ifif],

AR T Z S, HEANEG, BT E AR E shell AKX
Leamietits . FATREN LTI, TTERAREER KL FATLRF 4 —FIUML for MEFIARY
R AL, AR —Fh sl (list) MFTRIEEREE., —BREUHMXEME, WS
Hangman FMEAHRE

9.1 Hangman HJFA L

R B W L RO PR DA b — 2, R R 4 R 19042 ) ok o A PRI )
ASCIL S, 76342 i AR R I9%8, I FLIEE 1 % hangman.py .

hangman.py
1. import random
2. HANGMANPICS = ['''
3.
4., +--—-4
5. | |
6. |
7. |
8. |
9. |
10. z=m=m—===''' 111
11.
12,  +---+

BEHXSR idu(idu@foxmail.com) E= BEERRIN



% 9% Hangman

13. | |
14. 0 |

15. |

16. |

17. |

18. ========='"'"', '"!
19.

20,  +---+

21. | |

22. O |

23. | |

24. |

25. |

26. =========''", "'
27.

28.  +--——+

29. | |

30. O |

31. /| |

32. |

33. |

34, m========''", "'
35.

36. +---+

37. ||

38. 0 |

39. /1N

40. |

41. |

42, m=mmm====''', MY
43.

44, 4---+

45. | |

46. O |

47. /1N |

48. /

49. |

50. =========''"'_ '"'
51.

52.  +--—+

53. | |

54. 0 |

55. /I\ |

56. / \ |

57. |

82
BHHXER idu(idu@foxmail.com) E= EEHRIX




9.1 Hangman [FJJ5{LHY

58. ========="""]

59. words = 'ant baboon badger bat bear beaver camel cat clam cobra cougar coyote
crow deer dog donkey duck eagle ferret fox frog goat goose hawk 1ion Tizard 11ama
mole monkey moose mouse mule newt otter owl panda parrot pigeon python rabbit
ram rat raven rhino salmon seal shark sheep skunk sloth snake spider stork swan
tiger toad trout turkey turtle weasel whale wolf wombat zebra'.split()

60.

61. def getRandomWord(wordList):

62. # This function returns a random string from the passed Tist of
strings.
63. wordIndex = random.randint(0, len(wordList) - 1)
64. return wordList[wordIndex]
65.
66. def displayBoard(HANGMANPICS, missedLetters, correctLetters, secretWord):
67. print (HANGMANPICS[Ten(missedLetters)])
68. print(Q)
69.
70. print('Missed Tetters:', end=" ")
71. for Tetter in missedLetters:
72. print(letter, end=" ")
73. print(Q
74.
75. blanks = ' ' * len(secretWord)
76.
77. for i in range(len(secretWord)): # replace blanks with correctly
guessed letters
78. if secretWord[i] in correctLetters:
79. blanks = blanks[:i] + secretWord[i] + blanks[i+1:]
80.
81. for Tetter in blanks: # show the secret word with spaces in between
each letter
82. print(letter, end=" ")
83. print(Q)
84.
85. def getGuess(alreadyGuessed):
86. # Returns the letter the player entered. This function makes sure the
player entered a single letter, and not something else.
87. while True:
88. print('Guess a Tletter.')
89. guess = input()
90. guess = guess.lower()
91. if len(guess) != 1:
92. print('Please enter a single letter.')
83
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2 9%  Hangman

93.
94.
95.
96.
97.
98.
99.
100.
101.

elif guess in alreadyGuessed:
print('You have already guessed that letter. Choose again."')
elif guess not in 'abcdefghijklmnopgrstuvwxyz':
print('Please enter a LETTER.')
else:
return guess

def playAgain(Q):
# This function returns True if the player wants to play again,

otherwise it returns False.

102. print('Do you want to play again? (yes or no)')
103. return input().lower().startswith('y")

104.

105.

106. print('"H ANGMAN")

107. missedLetters = "'

108. correctlLetters = "'

109. secretWord = getRandomWord(words)

110. gameIsDone = False

111.

112. while True:

113. displayBoard (HANGMANPICS, missedLetters, correctLetters, secretWord)
114.

115. # Let the player type in a Tetter.

116. guess = getGuess(missedlLetters + correctlLetters)
117.

118. if guess 1in secretWord:

119. correctlLetters = correctLetters + guess

120.

121. # Check if the player has won

122. foundAllLetters = True

123. for i in range(len(secretWord)):

124. if secretWord[i] not 1in correctLetters:
125. foundAllLetters = False

126. break

127. if foundAllLetters:

128. print('Yes! The secret word is "' + secretWord + '"! You have
won!")

129. gameIsDone = True

130. else:
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9.1 Hangman [FJJ5{LHY

131. missedLetters = missedLetters + guess

132.

133. # Check if player has guessed too many times and lost

134. if len(missedLetters) == T1en(HANGMANPICS) - 1:

135. displayBoard (HANGMANPICS, missedLetters, correctlLetters,
secretWord)

136. print('You have run out of guesses!\nAfter ' +

str(len (missedLetters))+ ' missed guesses and ' + str(len(correctLetters)) + '
correct guesses, the word was "' + secretWord + '"")

137. gameIsDone = True

138.

139. # Ask the player if they want to play again (but only if the game is
done).

140. if gameIsDone:

141. if playAgain(Q):

142. missedLetters = "'

143. correctlLetters = "'

144. gameIsDone = False

145. secretWord = getRandomWord(words)

146. else:

147. break

AL anfr T1E

| 1. import random

Hangman F25 BEAL I B B 3R] 571 28 vh %645 T — /M AL ERL ], random BEHURE & 2 fiE X
—IhRE, FrPAZE 1 A7 A T IZE R,

. HANGMANPICS = [''"'

]
2
3.
4. +-—-—+
5
6
7
8
9

10. ========='"'"', '’

...the rest of the code 1is too big to show here...

FEPRACHS A, X AR IRETE A B8 T NS 2 A7 8150 58 17, o 13 B AR S A s B X B AR 1S
M S0, AR AT A&
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2 9%  Hangman

9.2 ZITFFTE

FIHAECA L, FATRB W FAFRME—ATH, FEFETTHREME R EHA — 1515, &
M, WRIEFFFRIFIRAEFIZERALE N 3 MEGIS, AR TFAFE ] AL 1T

>>> fizz = '''Dear Alice,

I will return to Carol's house at the end of the month. I will see you then.
Your friend,

Bob'"'

>>> print(fizz)

Dear Alice,

I will return to Carol's house at the end of the month. I will see you then.
Your friend,

Bob

X2 ATFAE (multi-line strings) . FEZAITFRFEH, AT PRI TAHF R —
W EETER A AT \n 7775, BAFEE LGS (REASKEFFHTH 3
NG|SR ) . XA S BEBUR B SUA.,

93 WE

A7 B HANGMANPICS [ £ 75 & &K G 1 X & Fon i = I g fe B il . % & (constant)
SRS — IR 2 5 A A A A &, R 0T A AE BUE = A AR B — Rk Bk
HANGMANPICS H1fE, (Hi2, HARLSIBRE WL Z IR BN, PR
HANGMANPICS M ATEZZ R, BB etmich— N HEE,

[T B —AE, AT A —E LA ERIETE, ([FR2EMEX ARG, SibHAmRT fE
RS RIS, AT %058, HANGMANPICS FUME R R TESS 2 479 IR P10 1H .

94 %I

P (list) (EZ A A& 2 HME, SlFELE K shell AT

>>> spam = ['Life', 'The Universe', 'Everything',6 42]
>>> spam
['Life', 'The Universe', 'Everything',6 42]

spam FIRAE T 4 M. BFEAEFMASIRMER G, DOTHTTES () TFRHFHE
PAZERTTIES (1) S5, St BT ME SR 515 77 —1F.
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94 FFE

ESRRITFIRF IS ME. XEEBMMITER (item).

9.4.1 5|

FIRAEA B3 shell H1#ii A animals = ['aardvark’, 'anteater’, 'antelope’, 'albert'], MIMi#E
— BN RRAFE| AL & animals . HIESWHRGHIIRFH—DTE., ZIRELE A shell
H#i A animals[0]. animals[1]. animals[2]Fl animals[3], PAZEFREIHILER

>>> animals = ['aardvark',6 'anteater', 'antelope', 'albert']
>>> animals[0]

'aardvark'

>>> animals[1]

'anteater'

>>> animals[2]

"antelope'

>>> animals[3]

'albert'

FIEESZ BIECESRZERT] (index). 7E Python 1, FIEHEE 1 MLRMERIIZ 0, 4B
2NIEERMERGIR 1, 3 NTCRMERTZ 2, DAL, FRRTIZM 0, MARM 1
FFah, FreAFATE Python #3REHT 0 K5 (zero-indexed).

PRER TR Z A ERER AR, WO REAEEA— R R, AR
PRIE, RIBE EEARRA TR

>>> animalsl = 'aardvark'
>>> animals2 = 'anteater'
>>> animals3 = 'antelope'
>>> animals4 = 'albert'

WERA KA LT AFA R, REATRBREEE ., m— DR ARE SRR 2
B, RIS, ] DMRAL AL AT HABE —FER RIS R Pt R, 2l FERZ A shell
Hri A animals[0] + animals[2] :

>>> animals[0] + animals[2]
'aardvarkantelope'

SERAT IR -

Eanima]s[o] + animals[2]
| v
| 'aardvark' + animals[2]
| v
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2 9%  Hangman

'aardvark' + 'antelope'
v
'aardvarkantelope'

9.4.2 IndexError

MERE I EIERTI KK, B8 —4 IndexError, X&ibEF AR, ZIRERLE 2
shell F 5 A0 A .

>>> animals = ['aardvark', 'anteater', 'antelope', 'albert']
>>> animals[9999]

Traceback (most recent call Tast):

File "", 1ine 1, in

animals[9999]

IndexError: 1list index out of range

9.43 REERSIREMIIRTENE
WA AR T 5 SR B AR TR, = IRAER A shell HH AT RS

>>> animals = ['aardvark', 'anteater', 'antelope', 'albert']
>>> animals[1] = 'ANTEATER'

>>> animals

['aardvark', 'ANTEATER', 'antelope', 'albert']

B FEFF B ANTEATER 35 T animals ZIRTHIE 2 R, Hik, BEATH
animals[1] 525 FR M 2 AE, H2Wa] A animals[1]CEREER A 2D, A
HENFREIE 2 N TURIRE.

9.4.4 JlFRiER

FMTAT A I+ BRAEAF I — DR IEE R 5 — IR T, BER TR R4, H+HR1E
FEEERE ) RS R ZEHE (list concatenation) . ZFIRXTEAC H.3 shell H ALY -

E>>> [1, 2, 3, 4] + ['apples', 'oranges'] + ['Alice', 'Bob']
;[l, 2, 3, 4, 'apples', 'oranges', 'Alice', 'Bob']

['apples'] + ['oranges'| 45 5 /& ['apples’, 'oranges']. {H/Z['apples'] + 'oranges' & F(—
AR FAVTIEIE—DIREM — PR A AR, R REIE M-SR EAR I, Ji R AR
LARFIHRAEFINE — IR F, #H append() ik (RIJET4H).
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94 FFE

9.4.5 in#RIEFH

in BAERF O] A IFRIRATT, —MERBE—NFIRP, HH in BAEMAF R RIE A SR F]—4
RME : MR ZEES R, REMEZ Trues MR ZMEANFES|EF, REER False, ik
TEAZ B3 shell 5 AT TS

E>>> animals = ['aardvark', 'anteater', 'antelope', 'albert']
i >>> 'antelope' 1in animals
| True

F4F i 'antelope'/2 animals ZIRFH)—ME, FrAKiAx 'antelope’ in animals & [Hl
True. XPFAFHIIERRTIE 2.

B2, WRMANERELXZ ant' in animals, HTFAFR ant MELETHIRY, ZRE
A KFi2 8] False.

>>> animals = ['aardvark', 'anteater', 'antelope', 'albert']
>>> 'antelope' in animals

True

>>> 'ant' in animals

False

in BAERFR AT DU FALBE 778, BEHAW— N FEFREGHFET A —ANFrrE P, &k
TERZ B 3 shell 5 AL TR

>>> 'hello' in 'Alice said hello to Bob.'
True

9.4.6 {E/ del FAIMBRTIRFAIITTE
del HAIHMIIRFIF AR E RS IITR . EH A shell AL T4

E>>> spam = [2, 4, 6, 8, 10]
| >>> del spam[1]

| >>> spam

| [2, 6, 8, 10]

R, HIATMERRTIN 1 IR, FORRGIN 2 MITRMF RN R T 1 ALERHE,
JFARZRGIN 3 TRl BRG] 2 ALE, BONERES2 BFE. BUMERIITR ZJEREA T
RER AT 1 DRGIE,

AT AR E A del spam([1], FFEEHIMFIRFMERITCE
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>>> spam = [2, 4, 6, 8, 10]
>>> del spam[1]

>>> spam

[2, 6, 8, 10]

>>> del spam[1]

>>> spam

[2, 8, 10]

>>> del spam[1]

>>> spam

[2, 10]

del AR —&KIER, MAR—PRBEE —MRER. ERHEARES, BAGES
RN

9.4.7 FIFRmFIZFE

GIRFT AL HA A, XWEHEHEMMIIER, REKRITE—DEMIIFE (groceries) .
—ANFEEIEINFE (chores) Fl—MEERBIIRIG]FE (favoritePies)., FAT1A]PAIE 3 515
BN R — MR, ZRXFERL T 5 shell AT RS

>>> groceries = ['eggs', 'milk', 'soup', 'apples', 'bread']
>>> chores = ['clean', 'mow the Tawn', 'go grocery shopping']
>>> favoritePies = ['apple', 'frumbleberry']

>>> 1istOfLists = [groceries, chores, favoritePies]
>>> 1istOfLists

[['eggs', 'milk', 'soup', 'apples', 'bread'], ['clean', "mow the Tawn', 'go
grocery shopping'], ['apple', 'frumbleberry']]

BB P RISIRAICER, BT H WA T 55 listOfLists[1][2], B &5
¥ 'go grocery shopping'.

X2 H A listOfLists[1][2]5% T['clean’, 'mow the lawn', 'go grocery shopping'][2]. %
4532 'go grocery shopping':

TistOfLists[1][2]
v
[['eggs', 'milk', 'soup', 'apples', 'bread'], ['clean', "mow the Tawn', 'go
grocery shopping'], ['apple', 'frumbleberry']][1][2]
v
['clean', 'mow the lawn', 'go grocery shopping'][2]
v
'go grocery shopping'
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9.6 T4 H 71k lower()Al upper()

K 9-1 RESIEIIRF IR F—Ampl, bH —ERFPRIEETR. #kfEmm
WFIREH BRG] BALLIEEERGER, AT HEA 5 55,

s emoTTo X[

& x[01[1]
_ ~ . _ 5 x[0][2]
[=] — ~ m N
F 5% F S eanio iy
—— = b b= ¢ x[1]1[1]
2 O o A oo B2 = x[1][2]
oS 2 EIZ pody = S 2]
x X X > % X ® X
[[1D0, 2O, 301, [3, 2, 11, [8, &, 8, 8], [42]] = x[2][1]
= x[2][2]
2 x[2][3]

o<

[[z+]

9-1 FIFERPHIFIRMERSI

95 H¥E

773 (method) RMIME|—MEZ LM%, fl0, AT EEA D lower()Jr
%, BERREFABRENEHRNEGREIA, FATH MR Hello' lower ()X HR B %55, E
ZiR [ 'hello’s AL lower()A &, MARELIETHFERESLEL lower() (B, REER
lower(‘Hello")iX ) o AT — AR mCRF 2% 77 158 A BEIN 2) — AN 5E i w4 (i L
[ ER i s S £ S = R

9.6 FFHTFA lower()F upper()

2R 7E R H 3 shell %1 A 'Hello world!"lower(), PAEEH % 1A —ARP1 .

E>>> 'Hello world!'.lower()
'hello world!"'

FRERIEA — upper() ik, BELREITAFFY RGN —NF/H, ZELE
X shell F%ii A'Hello world!".upper() :

>>> "Hello world!'.upper()
'"HELLO WORLD! '
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BN upper() 7 AR E —ANFAFEs, BT AFRATH R AR 7 A 8 B — DIk, =il
152 H.5 shell H'%i A 'Hello world!.upper().lower() :

>>> 'Hello world!"'.upper().lower()
'heTllo world!'

'Hello world!".upper() 2153 F ﬁ“% HELLO WORLD!', # J5 ¥ X N F4F B 1Y lower()
Fik, X&IR B hello world!', XA 2 KE ) L HIME .

'Hello world!'.upper().Tower()
v
"HELLO WORLD!'.Tower()
v
'hello world!"

PR EZ, 'Hello world!"lower().upper()f1'Hello world!".upper().lower() H A AH[F] :

>>> 'Hello world!"'.Tower() .upper()
'"HELLO WORLD!'

JEE T RS LA WNT R .

'Hello world!'.Tower() .upper()
v
'helTlo world!'.upper()
v
'"HELLO WORLD!'

RSB PTG T — AT, FATHA] AR XA R TR R IR, BRWTIHRB:

>>> spam = 'Hello world!’
>>> spam.upper()
"HELLO WORLD!'

XA WL spam HHIME ., spam ZEAIIAF A E Hello world!', 1ETERE, BEEA
FPE S BRI B A IV

9.7 FIFRITIk reverse()Fl append()
TREARLE WA I . reverse() T EX LI R P RITTR BT S . 2 A spam =
[1, 2 3,4,5, 6 'meow, 'woof], #AJ5 spam.reverse() & LXK, FR M A spam

KREFURAZRTHINE,
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9.8 JFIFE iz split()

>>> spam = [1, 2, 3, 4, 5, 6, '"meow', 'woof']
>>> spam.reverse()

>>> spam

['woof', 'meow', 6, 5, 4, 3, 2, 1]

M MBI HFNETTIEZ append (). X NITIAX LN S HUL S LA ERIE T INE] 51 2%
AR, 2R H A shell AL T EH]

>>> eggs = []

>>> eggs.append('hovercraft')
>>> eggs

["hovercraft']

>>> eggs.append('eels')

>>> eggs

["hovercraft', 'eels']

>>> eggs.append(42)

>>> eggs

['"hovercraft', 'eels', 42]

XTI B TR ENMSIER, N RE—ANHSIER, RAOTUX LT
B (in-place) BT IXFIEK,

9.8 JFIZRITIL split()

F 59T MK —AT S, (HE L br LR — 2 W B R ETE A X —AT A T split()
Ik, BB lower()Fl upper() 7 ik—#E, EWRRFAFHLIERBB—DITE,

59. words = 'ant baboon badger bat bear beaver camel cat clam cobra cougar
coyote crow deer dog donkey duck eagle ferret fox frog goat goose hawk Tion
Tizard T1ama moTe monkey moose mouse mule newt otter owl panda parrot pigeon
python rabbit ram rat raven rhino salmon seal shark sheep skunk sToth snake
spider stork swan tiger toad trout turkey turtle weasel whale wolf wombat
zebra'.split(Q

XAMEENRE —~MRKOERFE, AR EERT. AFEFERREE 1
split() A . split) HIEMRE—ANFIR, FAa e — R e s R P —oE,
FAF R R I — A, ES T R,

A split() AT AR RIS A E AR S . RN RO # 5 R M6, 25 A ['ant,
'baboon', 'badger' %455, AN HLE Z [HEREH 55 FEZ SFIT,

BN, iR7E 5 B shell AL T iEA]
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>>> sentence = input()

My very energetic mother just served us nachos.

>>> sentence.split()

['My', 'very', 'energetic', 'mother', 'just', 'served',

us', 'nachos.']

ZERRAE 9 NTAFERR— PR, BT AR R R R BRI S R R — TR
SR RL TR LT 254

A AFESS 59 AT HH NI B R LA, S0 M R AT AT AN AR L A o0 B B, LB
B R FH 25 A% 20 PR X 2 B g BT T

9.8.1 Mua3an{a T4

% 61 177 LT getRandomWord() 7 ¥, & ER 22— M98 S % wordList, X4
PR ICRF AR 8] word List 5138 H ) — > A BELIA]

61. def getRandomWord(wordList):

62. #This function returns a random string from the passed 1ist of strings.
63. wordIndex = random.randint(0, len(wordList) - 1)

64. return wordList[wordIndex]

5% 63 FTHEX AR — NIRRT IS T wordIndex 2851, il S H0Ok
T randint() 7 EMHELX — R, 551 MS802 0 (BRI 1 DABEMRSL]), 2 M35
25K len(wordList) - 1 B (wordList F & /5 — A RERIEE]).

FIRZRGIN 0 F-h, AR 1 IHG. AEPR—DFIREE 3 MR, 1P TRIRIEZ 0,
F2NTIUENRTIE 1, B3 NTENERELE 2, INFIRMKER 3, BRI 32 xE
—MIERZIG. RN 25 63 FTE MR ERZE 1. T wordList W KERZ D,
55 63 AT ERRE TAE, IAEFRNT W] DAMRYE = TS I 5 B wordList VAP T,

AL & wordIndex RE NINIRM—DBEVLRT], MEXNFIRENEHR wordlist Z
BB RI . 56 64 1TR 2 1& 8] wordList 12 %0& 514 wordIndex [T,

FAMRK[ apple’, 'orange’, grape'] /2 %1% 45 getRandomWord ()i Z 4, 7 H. randint(0, 2)
SIRMIEEEL 2, EXEIRESS 64 TR 2R M wordList[2], ARJEREFREE grape'. X2
getRandomWord()i& [i] wordList 513 H i) — AN LA 2R 1 I ¥ o

fir A% A B getRandomWord () B @ — N FAF YR, i th A9 1R mE 2@ M5 R Hh e
BUEBU — N F4F 8. X T Hangman ISR, 33X H R IEEE— 100 505 T A # F BRL 35

9.8.2 [[EITHRBRFFIKAR
TR, BANFE D RBCAELES#_LITH Hangman Jifiti. X eRuL & 2R b
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9.9 range() BRI ZLAN list() ki £

ROLHR (BFH) 7201078,

66. def displayBoard(HANGMANPICS, missedlLetters, correctLetters, secretWord):
67. print (HANGMANPICS[1en(missedLetters)])
68. print()

X B 2 LT A4 H displayBoard (VAT R AL, %BRECH 4 58K
e HANGMANPICS—ZATFAF BRI — 1K, BER4 LA ASCIL F4F ER R i *&
M (4£JR4# HANGMANPICS & & 45X A~550) .

e missedLetters MR AN 3 BN TE AR B 18] FR () 2B BT 4 B 24 R

e  correctLetters——BHL & B &5 & H HAEMAL B W i F B Fr B 9 24 5B

e secretWord e B A I ) A R BRI

5 14> print() bR ECJE K2 BRI AR . HANGMANPICS J2 14 5 55 R ] B8 B WA 1)
FAFERR—51%, HANGMANPICS[0] %/~ T — M= &ZE, HANGMANPICS[1] &/~
—Ak (UIFEE TN 7)), HANGMANPICS[2] S m — A kA& (UK T
PIAFEE), HREHE, HF| HANGMANPICS[6], E&ER— MR %A,

missedLetters H I FRIEL H R R B M T 2/ DB RIVSE T, ] len(missedLetters)
AR EF . A, WHR missedLetters /2 'aetr', A4 len(aetr')ff<xiR[A] 4, 4T H
HANGMANPICS[4], ¥<R/RMHE T 4 WHA MK Hangman &R, X2% 67 17
HANGMANPICS[len(missedLetters)] [ 45 5% .

70. print('Missed Tetters:', end=' ")
71. for letter in missedlLetters:

72. print(letter, end=" ")

73. print(Q

55 70 AT B 7 45 H3 'Missed letters:', ¥EAR R M 12— MR FAF M A ZHRATH . i
£, XKEFZHend=""REM T —1ES (=), MAZHNEFS (=),

71 AT R DHIEER AL, MM for TEHF, for TEIAZAH 2 rang()Ri %, T—Y
SITHEN].

9.9 range()BREH list() bR £L
YR ASEIIA range()IBME, 2aREIA 0 FiZS480 (EACFRZSE) 19— DR

TLE o AT LAAT list() eR IR IX AN B 40 R FRATTBE A BB 1 5 R BE 268, 2217E AL B shell
Hrigi A list(range(10)) :

| >>> Tist(range(10))
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o, 1, 2, 3, 4, 5, 6, 7, 8, 9]
>>> 1ist('Hello")
[lHl’ |e|’ |'||’ |'||’ lol]

list() B str()BC int()BRECEMLL, BHEZEEIE, H HiRE—N5R, #H range()
PR MR G HIE i — N ERSIR . 22752 H 5 shell F1#i A list(range(10000)):

>>> 1list(range(10000))
(o, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,...
...Skipped for brevity...
...9989, 9990, 9991, 9992, 9993, 9994, 9995, 9996, 9997, 9998, 9999]

B, WETREAMERERE L, B2, T Ao F A
i

W
i

i >>> spam = 1ist(range(10000))

WN2RA range () R B % 8 PSR, R ]G FEREAE 26 1 RS HENR 2 MBS
B (EAEESE 2 MSH) 2,

| >>> 1ist(range(10, 20))
| [10, 11, 12, 13, 14, 15, 16, 17, 18, 19]

range() RN ZH T for TEEFT, for TEM RGN Z AT LWL 1) while TE3F,
9.10 for fE¥F

for TRERXT Tk P — A5 3 h O ELARAT 8 B XA 5 T while 783, R #4572 5054 True,
while Bt & —EHIEH T X, for IBRPAKET for TG, JRIIRE —DMHNERLIR, &
JER KT in, R NERNE, REH—1TES4E.

AERAYE AT AR — PRI, JERAE S TR B B R A, b — SRR 2
AT AR B E, AT S 4.

R AT UCE S IR I, for TEA) P RYBERERSMRE I I £ T — A ITRIME,

>>> for i in range(5):
print('i is set to ' + str(i))

is set to
is set to
is set to
is set to

T P T T
w N R O
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9.10 for {fFFF

Ei is set to 4 |

for 1) 1) range(5)1& [H] A BBl 45 [F] T list [0, 1, 2, 3, 4] 58 1 IRIAT for BB PR
TR, SRR e i REN 0, T8 T —UORR IR, S48 1 3E N 1, AR,

for 15AJH range() R HCGR [l L E H sh 42— oR P, BrATEX A for iBA)H, A
T Z A list(range(5)), T 2 E#ZEM M range(5).

PRI FAF AR AR BIE LA, FATATLAE for BRI EN], Zl7EALEA
shell I AUNTRIEH

>>> for thing in ['cats', 'pasta', 'programming', 'spam']:
print('I really like ' + thing)

really like cats

really like pasta
really like programming
really 1like spam

HHHH -

>>> for i in 'Hello':
print(i)

O — - M I -

while fE¥RHE & F for fEIR

for TEFFIAUT while 183, (HIZ 4 HFTFEI— AR PR TRIETER;, B for 18
Hul AR A E A . R Y while TEFRE IR T —LEBUSMUR, SEBL T MBI for 1
PAHA R I BE »

>>> iterableVal = ['cats', 'pasta', 'programming', 'spam']
>>> index = 0
>>> while (index < len(iterablevVal)):

thing = iterableVal[index]

print('I really 1ike ' + thing)

index = index + 1

really like cats

really like pasta
really 1like programming
really like spam

HHHH -
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EREM for BRI T A S IX LH AR, - H b TR ARRIGE D, gftd s
M2 5

displayBoard () R EX I FI A 40 R T ARG s 07 5E, HF BRI T MAL IR — N F4F
R B A R B X R SR FR

70. print('Missed Tetters:', end="' ')
71. for letter in missedlLetters:

72. print(letter, end=" ")

73. print(Q)

5 71 1THY for TEFHFF 238 71 missedLetters F4F 8 A7 4F, FF HALENTIT B2 it
# Lo icfE, end=" &M — ST TR B G A BIRAT AT .
fil4n, MR missedLetters & 'ajtw', X for TEMHFLEIR ajtw,

911 ok

FF5y Fr (list slicing) i —MNFIRPHICERN— T4, BB T H—MHIE, *
g, FEFREAHHIESH, FHESHEW NIRRT FHERFIMERES]), Flw, =
RAEAC B2 shell H AT T iE4]

>>> spam = ['apples', 'bananas', 'carrots', 'dates']
>>> spam[1:3]
['"bananas', 'carrots']

K3 spam[ 131 ] spam HRTIM 1 5] 3 (HRACHE 3) WITERRAML MK,
WAR A IEZRT], Python 2 HENTAARATEEIL RS 0 VEAF R RG]

§>>> spam = ['apples', 'bananas', 'carrots', 'dates']
i >>> spam[:2]
i ['apples', 'bananas']

IR EALHRERG], Python & AZINNIATEZ SRR ARAR Y«

>>> spam = ['apples', 'bananas', 'carrots', 'dates']
>>> spam[2:]
['carrots', 'dates']

I B iR MR HIRBOT R 18 1 — R T B A 73k . R DABE -5 510253 T [R] i 77 20k U1
AT, PR FABRRIEF N — TR, FEAERLEN shell FRALT
A
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>>> myName = 'Zophie the Fat Cat'
>>> myName[4:12]

'ie the F'

>>> myName[:10]

'Zophie the'

>>> myName[7:]

'"the Fat Cat'

Hangman H T~ —#&B2 B A2 720 s

9.11.1 RZt&R kb

MAERAN VB Z G B 9T B0 AR B IR i AR, (B X T IRATE R R b, i S8R TR,
TATAT A 5 (FRIZR) kEm, EEME—NF/R S, bR rE N F3EA T
RIZEE IR, SRJEH correctLetters H [ FHE R B i 2L 25 45

FrUA, G0 AHEL BRIEZ otter', IPABHBIFMARNZE " (5 ML FAE) .
HR correctLetters 2 FAFH 'rt, WATHSFHFRBUCH tt ' M5B 75 178 79 17 RIS
W HOX LEEAF Y,

| 75. blanks = ' ' * len(secretWord) |

B 75 T HEMFRERAET — 122 TRIZLPAE & blanks, 1i04E, *#BAEFFHAT A
TFELFERMER, IrAREA s g RE s XEHIRY secretWord B FEEET,
blanks & B A MR EE 1) N R4,

77. for i in range(len(secretWord)): # replace blanks with correctly
guessed letters

78. if secretWord[i] in correctLetters:

79. blanks = blanks[:i] + secretWord[i] + blanks[i+1:]

5 77 178 —A for ¥, HKHE secretWord FIEANFH:, I HWR R FRAFFET
correctLetters H', BiHXMEHERF R T4,

BN, fRi% secretWord HI{E/E'otter', correctLetters TIE R tr'. AT ML K ER
WFAFHRR tt 1. KREBENFEEX N FAFH,

% 77 171 len(secretWord) # | 2% [1] 5, range(len(secretWord)) ¥ F 1 £ 2% i
range(5), ‘EXM1S for EHAITE 0. 1. 2. 3 Fl 4 XK,

PR i BMERFR0, 1, 2, 3, 41 B9 REME, A for TRFRH Y ACRD 2[R T

if secretWord[0] in correctlLetters:
bTanks = blanks[:0] + secretWord[0] + blanks[1:]
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if secretWord[1l] in correctlLetters:
blanks = blanks[:1] + secretWord[1l] + blanks[2:]

if secretWord[2] in correctlLetters:
blanks = blanks[:2] + secretWord[2] + blanks[3:]

if secretWord[3] in correctlLetters:
blanks = blanks[:3] + secretWord[3] + blanks[4:]

if secretWord[4] in correctlLetters:
blanks = blanks[:4] + secretWord[4] + blanks[5:]

MRS NGB secretWord[0]5 blanks[3: X AHEHE, IFAE— T E 9-2, EJ&/R T secretWord
# blanks ZZHAE, PALFRFRPENFRRT],

blanks | __ |

secretWord (o] t t = r

o 1 2 3 4

9-2 blanks FIZE S| # secretWord FF &

SR E 9-2 T BN E ARSI ISR RG], TEIMAUEREE R T

if 'o' in 'tr': # False

blanks = + 'o'" + ' ' # This Tline is skipped.

if '"t' in 'tr': # True
blanks = " " + 't'" + ' ' # This line is executed.

if '"t' in 'tr': # True
blanks = " t' + 't' + ' ' # This Tine is executed.

if 'e' in 'tr': # False
blanks = ' tt' + 'e' + '_' # This 1ine is skipped.

if 'r' in 'tr': # True
blanks = " tt ' + 'r' + ''" # This Tine is executed.

# blanks now has the value ' tt r'
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9.12 elif ("Else If")iEH)

2 secretWord 42 'otter'H- H. correctLetters & 'tr'Bt, i n il AS BT i Af) =515 BB AR [ o
BT RAUTRASFTEI T blanks FHHIE, BNFHRZ BIEA SHEEIT.

81. for letter in blanks: # show the secret word with spaces in between
each Tetter

82. print(letter, end=" ")

83. print(Q)

9.11.2 FRERITHKAVIFN

RAMG LT getGuess(FL, DAMETEZ AT LA A — IS, 54 IR B0 SER A
MRS — AR, 46, {EREIZ AT, getGuess()2MIRILH A T M
i,

85. def getGuess(alreadyGuessed):
86. # Returns the letter the player entered. This function makes sure
the player entered a single letter, and not something else.

ARSI R PR T A ER, /BN alreadyGuessed Z4UL# 45 getGuess()ER%L,
KRG, getGuess()BREZ R ILZ MG M —AF 6, FFM RN FE2AEN getGuess() IR [AI{E

87. while True:

88. print('Guess a Tletter.')
89. guess = input()

90. guess = guess.lower()

5 87 171 while 1EFF & —HH B, HEMMIIHEA

1. #/I\i,

2. —PNZENEE IR,

while TEI & RIS — DR R1E True, XFR HA—F 7 LR LE AT PR EF
R IIT— 2% break 1BH] (BEKHTEIA) B return 54 (return NMUHEH IR, BBkE T
BAHEL) .

TEA TR RIS Z R I A —DF 4, H B BEANF R & guess 1. AR IT
FRAN—DREGFE, ERRESE 90 ITH— N INEGFEER,

9.12 elif ("Else If")i& 4]

Hangman &5 T —#7 I E T elif 8. FATAT AL elif("else if")IERIE e “U1R
XANFENE, AL BN, WRT RN, BB, 25068, MRIA &M
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WANE, ARG 2HKM .
BEWTHIS

if catName == 'Fuzzball':
print('Your cat is fuzzy.')
elif catName == 'Spots':
print('Your cat is spotted.')
else:
print('Your cat is not fuzzy or spotted.')

WRAEE catName 55 T F 7 8 'Fuzzball', IB4 if A SR MFH True, F H if 1A G
W ' Your cat is fuzzy.'. SR, AR H False, A4 Python S5 elif (“else if”) 1B A {E
HEET ORI FM . WIER catName J2'Spots', ABASHLFAFH Your cat is spotted.'§T HI 3| Fi ¢
E. WSRE N False, WML Your cat is not fuzzy or spotted.'’.

HEAREE, WTAAEEZA elif 154

if catName == 'Fuzzball':
print('Your cat is fuzzy.')
elif catName == 'Spots':
print('Your cat is spotted.')
elif catName == 'Chubs':
print('Your cat is chubby."')
elif catName == 'Puff':
print('Your cat is puffy.')
else:
print('Your cat is neither fuzzy nor spotted nor chubby nor puffy.')

BH A —A> elif 24404 True, ERARESIIT, REPITHSBEENZ else BRI 5
M2 —4TACIY , FrDATE if-elif-else i&A]/F, B HRA —MEARESIAT, WR—1 else i5H)
AT E, WAL else iBAIBL, HET if-elif 154,

9.12.1 WRITHENIEFRIIEN

91. if len(guess) != 1:

92. print('Please enter a single letter.')

93. elif guess in alreadyGuessed:

94. print('You have already guessed that letter. Choose again."')
95. elif guess not in 'abcdefghijkImnopgrstuvwxyz':

96. print('Please enter a LETTER.")

97. else:

98. return guess
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9.12 elif ("Else If")iEH)

B guess WLE TN T, BFREMERIIEMA TAHZEN . —HR
— NG EEE, WEPRBUEEA XA, PATSIEREDE, R ESK M A— 155,

8 91 FTAMEHIT guess KIEREH 1, % 93 17RMHFIW guess BECAEFIET
alreadyGuessed L& H . 2 95 175+ HIWT guess & A — NG FHE,

WER TR XS 2 False (BN FHIA T BARFEE, EANRCEHE Y FEE,
M B b & — N INERFEE), ARAMAT else tHAIHE, %5 98 1T getGuess()i& [H] guess H M,

ot if-elif-else i 4] HA —MBERIBR & AT,

9.12.2 HREREBEBI—F

100. def playAgain(Q):

101. # This function returns True if the player wants to play again,
otherwise it returns False.

102. print('Do you want to play again? (yes or no)')

103. return input().lower().startswith('y")

playAgain() B £ A A —A print() s &0 A Fl— 4% return 15, return i5HAH—1MF L
R IRIFAA, ERATAERE . WRA T BA YES, N2 Python —# AT
XAFIR AR LR

input().lower().startswith('y")
v
'YES'.lower().startswith('y")
v
'yes'.startswith('y"')
v
True

playAgain() bR £ 19 H 1) 2 ik I KA yes 8l no, UWEMEF 2R B LTI —F
Hangman, ILZENZFLAGIA YES. yes. Y B LA “Y” FLBMEMNE, PAER “yes”.
WRILFE KA YES, A2 input()HIiR EME R FAFER'YES' . 'YES lower()iR [HZF4F # A — 1
INGERIRCAS . BT PAYES' lower() HYIR [FIE 2 'yes'

B2, XEILAHH 2 NHEEA, startswith('y'). WHRA KW FRF R ARTE S Z 1S
BRIy, XA RERE Trues WRAZ, WER[E False, 'yes'.startswith('y') iz ]
{H2 True.

RAEFN CRBR XN FRIRAXWER ] B F R M A— R, FFiX A
EWZ NG T, FIWTE R AT By TG, R 2, BLiRIE True; WRAZ, Hiz[E
False,

HHHEETFE—T, &F—NFFHE T endswith(someString), AR FAF 5 A
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2 9%  Hangman

someString PHNAELERE, % ELIRE True, HNZ ¥4 1R[H False. endswith()Hi%
J& I startswith()FH 2 /4 PR EL

9.12.3 @ Hangman 54 R £k
AR FRAT AR A B R B A R A, FRATESR B — T .

getRandomWord(wordList) 1 32 415 45 B i) — D FAF 8 5 R A IS4 3F B
Rl —ANFEAF R, %R AL T — A BRR B
displayBoard(HANGMANPICS, missedLetters, correctLetters, secretWord ) K&
IR M HCRAS, 3 H AN LK T A5 B M RIRE ), A RS
BT, XRBETEEIEZ 4 MSHCFREIER T/E, HANGMANPICS 22—
FFERYIR, RAF TR AT RERY Hangman JEXHREY ASCIL F4FEl, correctLetters
M missedLetters 43742 H Bt 5 & 245 M ik i 704 Bk B 1] o 9 2 B AU 7R ARG BRL. 1]
H )RR TG B A7 5 o secretWord /& Bt 81 EUAE TN A AR AR BRL1A] o XS R BIRA
A EIEIE

getGuess(alreadyGuessed)#% % H1 Bt % C & 58 i W F T A — N AR E N 2
£, HHBREERIIFE@MA—ATE alreadyGuessed HHYFEE, 13X~ R iR 7] Bt
ROLFME R, AR B B 745 5

playAgain() il [F Bt KX & & HZ F-It— /) Hangman {iftk, 1R HZ B EH I —)5,
ZREOR ] Trues 0, 3Z[A] False.

TEX LR B 5, MR 106 7P IR TR PR £ 234 . Z RIRYAAT0HE H 2 s ioe
HANGMANPICS )K= R 15 4] ,

9.12.4 gIETE

106.
107.
108.
109.
110.

print('H ANGMAN")
missedLetters = "'
correctlLetters =
secretWord = getRandomWord(words)
gameIsDone = False

MFRRIZATES, 2EPUTE 106 TR —A print()RECHH .. EL BRI, #%
ToRAE missedLetters Fll correctLetters B NZEFAFE, F ABUEKILEA IE S B XHE ]

Sk,

getRandomWord(words) eR £ F 2 M words 513 145 2| — A~ BEALZE B 53]
%5 110 4748 gamelsDone ¥ & False, ZMHEFIRIFHLAE RIS, D 2FF gamelsDone
BWEN True, HHR R IZ 2T EEHIT—R.

104
BEHXSR idu(idu@foxmail.com) E= BEERRIN




9.12 elif ("Else If")iEH)
9.12.5 AIMKEIRIFFIE

112. while True:
113. displayBoard (HANGMANPICS, missedlLetters, correctlLetters, secretWord)

XA while TEH 551152 True, XEWRE B 2KILER, HHIEF]—5% break 54 (&
XTEHS 147 TTHEL).

% 113 17 T displayBoard () 54U, 'E#23% Hangman ASCII “F4F & R FI R AL 107
7. 108 17. 109 fTPrik B/ 3 NMEEAEISE . MIEMEHX T2 DA ARG T 201
T, XANREBCN IR B T Hangman JiFX i

9.12.6 iEMHIREANfLAIRIIEN

115. # Let the player type in a letter.
116. guess = getGuess(missedLetters + correctlLetters)

getGuess() B £ 75 # missedLetters #l correctLetters ZL& A 58, FTRASE 116 17
X P B ) AT B IR, I BRSNS BUE 1B 45 1% K. getGuess()T
XASH, PR ETH Z A WA TR A EEE Ml 1.

9.12.7 Flir=r 2 E 7 X AT HiE

118. if guess 1in secretWord:
119. correctlLetters = correctlLetters + guess

2R guess FAFERAFAET secretWord ', HEAHE guess #EHEF correctLetters T4 H 1Y
RE. BEBHNTFRHR2Z correctLetters FIHTH .

9.12.8 FlIHiITHRETIKRA

121. # Check if the player has won

122. foundATlLetters = True

123. for i in range(len(secretWord)):

124. if secretWord[i] not in correctLetters:
125. foundATlLetters = False

126. break

FEFF UM B L 2 C &5 7 s R B WP i BN FEE? correctLetters A LK IE
BN E BN FEE, secretWord /2 MFL TR A &, (HEIRATAEE L2 HIW correctLetters ==
secretWord, P NEZEXMIEMN: WR secretWord 2 F 44 & 'otter', correctLetters 7274
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2 9%  Hangman

Hlorte', AFARIMEILRE C &M T MR BRIR A~ 5EE, {H correctLetters == secretWord
& 2% 4 False,

i SLE R E R ME——Fp T 2T secretWord H B MNFEE:, HFHAMERGCS
FETET correctLetters H'. R secretWord W' RN FHREMFIET correctLetters H', ILK
F etk

TR &I secretWord B — N FEEEANTE correctLetters H, FRATHEAIE BL 5% A 15 X Pt
BEE:, FEIEAFTGTET, 56 122 7TRIEIEH R foundAllLetters % BN Ture, %G
BB SR AU EL 1] Y R R D ek B T, EEAEESISRE 125 17, £—IRAN
secretWord H H— M FEATE correctLetters H, FL&HE foundAllLetters M4 False.

127. if foundAllLetters:

128. print('Yes! The secret word is "' + secretWord + '"! You have
won!")

129. gameIsDone = True

QSR AR R PR BT A R R R T, s E R, 1R T, HHEHASE
gamelsDone % &4 True.
9.12.9 HITHIBEFERT

130. else:
131. missedLetters = missedlLetters + guess

else BRI A M ITLE . 04, WRLMH False, X/MEABRHLIEE ST, HE, 2
BR—A~ 2R B EIE R, IEIRKFIEIEN else REFHIIELA, FHH—Em B3, W
K 9-3 iR, FRATSFEE else KABFHIFI 55 118 1710 if XKEFH4IHZ—FH,

4
!

H o t%é
B
"
qa'o o '

ssedletters = missedletters + guess

& 9-3 else BRI S EAHEEF IR if iIBE) LA
FTPA, WERES 118 TR %44 (guess in secretWord) /& False, HPA#ATHEARIXA
else iF/AIH A,
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9.12 elif ("Else If")iEH)

55 131 AT RIS LRSS 1 7 B IEHE 5 missedLetters FAFH . XALEES 119 17U T
BER G R 7R T O A —

133. # Check if player has guessed too many times and lost

134. if Ten(missedLetters) == 1en(HANGMANPICS) - 1:

135. displayBoard (HANGMANPICS, missedLetters, correctlLetters,
secretWord)

136. print('You have run out of guesses!\nAfter ' +

str(Ten(missedLetters)) +
' correct guesses, the word was
137. gameIsDone = True

missed guesses and ' + str(len(correctLetters)) +
"' + secretWord + '"")

LR RAG R, DR 180G 55 1 7 B 2 ) missedLetters T FAF B . BT A
missedLetters F & ({154 len(missedLetters)) tHHt2 55 1R AL,

HANGMANTPICS %A 7 1~ ASCI F4FE . FTPA2Y4 len(missedLetters) < T 6 HYHHE,
FATHIEIL R CAERM T, HH Hangman B A CA5EM T . 184, HANGMANPICS[0]
RYIFEFHIE —T, HANGMANPICS[6]/2 )5 —Ti.

FLA, 4 missedLetters A K EET len(HANGMANPICS) - 1 (2 6) K,
LR R T A5 0 EL . 56 136 AT4T BV I 7 Al BL1A] , 26 137 174 gamelsDone % B X B4 True,

139. # Ask the player if they want to play again (but only if the game
is done).

140. if gameIsDone:

141. if playAgainQ):

142. missedlLetters = "'

143. correctlLetters = "'

144, gameIsDone = False

145. secretWord = getRandomWord(words)

WERITFAE N T F 12 5 R B R, WY % 208 F BT 52 5 Bt — ) . play Again()
BRECNIT KA IR —A~ yes Bi#E no, FIMEE 141 17 T XN eR AL,

MR F B EFIL—)5, WAEH R missedLetters fl correctLetters H'H{E ¥ B h 25 F
fFH, FF gamelsDone & '& 4 False, H HAL—AFi il A% F] secretWord ', 24k
TR E] 112 47 while TERRHIFFEAALEF,  WERARTFF 46— IR A I,

146. else:
147. break

L IR RS EER R, GURIEKEARMALL ‘Y7 Ry EIE, A4 141 17
B 214 /4 False, H H & AT else 1BH)H, break iBH &S EIATEEES 2 5 E —418
A, B2, FAERZ EEAEMEES T, IAEFZLIET .,
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2 9%  Hangman

913 AREE/Nh

AERFHBERKY—=, RONMHTRZHOME. 22, Hangman 2 H Ay IEFA]
9 BB R . A ENGBOR B A, MR A K ARG, SETEAR EER A
MR, XN EE,

PFREE T HAMENE, TEREET - EEEMN KL, JIEA append()H
reverse() 1 V5. FATHA lower(). upper(). split(). startswith()#l endswith()77¥%. FM1HF
TEA B R A 2 3] 2 i BIE 2R B T ¥k

for TEIF 2 [T 51| R T 2= B —FERR , EF while TG A R . HZE 4 True, while
TS —EHIIT T L, elif BRI ARFIATTE if-else 1BA P ARSI M —4 “or else if” T
A, del 1AW DA R B BCE SR PR TER.
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£ 10E Hangman ¥ &

FEFERE:
o FHLIRA,
o HR-HXS

o FHLTTE keys()Fl values()s

o LRI,

Hangman #£/¥ I Dragon Realm fefF KIRZ , R —2, f—5kmAE A S —ikK
/N E R IC R B B M — M, MBS RAR. e, RINEL08 T —MEMIY
Hangman #if%, FREENEY REIEEN —L0k,

LRI T JLK Hangman ZJ5, FIRESIA XA Z IR, 6 U MIHLS R it Mg,
L HANGMANPICS SRR ZATAF R, o DMRE S A AR R 2 A i

! hangman.py #7177 A hangman2.py, SAEEMATTFRIFES

59. 4----+
60. | |
61. [O |
62. /IN |
63. / \ |
64. |
65. =========="""', '"'
66. +----+
67. | |
68. [0] |
69. /IN |
70. / \ |
71. |

HANGMANPICS FIE A B NI ITFERF R, —DFRRE T EANWARS, 5
—ANFAEE T AREANP A R, BRAH 134 171 len(missedLetters)==len
(HANGMANPICS) - 1 & H IR ECEH 1, Frolix B2 —— A mEZ M e sh, By
Tl 5354 BT 18 Bl U2 AR 3T HANGMANPICS #136 TAER 4 E

AR 0] DB L AR 5 59 47 B BRI SR L words P13, W DA sy,
Bt .
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# 10 % Hangman § J&

59. words = 'red orange yellow green blue indigo violet white black
brown'.split(Q)

s AR

59. words = 'square triangle rectangle circle ellipse rhombus trapezoid
chevron pentagon hexagon septagon octagon'.split()

B AR -

59. words = "apple orange 1emon lime pear watermelon grape grapefruit cherry
banana cantaloupe mango strawberry tomato'.split(Q)

10.1 i

FANTRT A SO o Lk T )7 A — 28784k, LARE Hangman {70 A] DA — 41390, 14
s, B, BREUKR . B A IRBTZABE R IR R B T WERh B AGIRIE (Bh%. B
&, AREUKR),

B X B, FEMEM M T R (dictionary) RIBTAIEERA, FHZH T
KRR —MANES . ERUIF AR AR ARERRT], JAT A LR
PERARGIR VT 7L, X RGP HA 3 (key).

FHAME AT (1)), MARTES ([F]). FXAELENK shell FHEAMT
(M TE

‘>>> spam = {'hello':'Hello there, how are you?', 4:'bacon', 'eggs':9999 }‘
TEAEHE S Z B RE R B -HA (key-value pair) . B 524, B 50WA TR IZEN

. AT AGE R #RTINME, MEMARIVIAIETR TR, SEL N shell F
BN ARG

>>> spam = {'hello':'Hello there, how are you?', 4:'bacon', 'eggs':9999}
>>> spam['hello']

'Hello there, how are you?'

>>> spam[4]

'bacon’

>>> spam[eggs]

9999

ALAEE, MAET IS RN REE, MR — DT X8 S5 5% 8 TR Y
1L
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101 =i

10.1.1  F len()sR#ZREX = HHy K /]
A LASE ] Ten() o8 R A5 21 7 4 1) B -E X AR o 221807 52 B 3K shell A A QTS

>>> stuff = {'hello':"'Hello there, how are you?', 4:'bacon', 'spam':9999}
>>> len(stuff)
3

10.1.2 =FHFIFRHIEX A

FUAAIA LB LR R AR, A OUR TR A R, (ERICAE, B 0 A0’
EAFPE, FrAef2 AR, e H K shell HETAMT Y.

>>> spam = {'0':'a string', 0:'an integer'}
>>> spam[0]

'an integer'

>>> spam['0']

'a string'

WRTUABE A for PR A ) 7 A6 . XA H. 5K shell H4i AT AUAS .

>>> favorites = {'fruit':'apples', 'animal':'cats', 'number':42}
>>> for k in favorites:

. print(k)

fruit

number

animal

>>> for k in favorites:

. print(favorites[k])
apples

42

cats

FHGF)F AR, K7 A E R T F R listStuff 51 F F RIS 1 N ICER R listStuff[0].
EREFHPEE 414 oF, HAFHREEEMYNF S, 2R H R shell
AR AR

>>> favoritesl = {'fruit':'apples', 'number':42, 'animal':'cats'}
>>> favorites2 = {'animal':'cats', 'number':42, 'fruit':'apples'}
>>> favoritesl == favorites2
True
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# 10 % Hangman § J&

b K favorites] == favorites?2 BI45 R 2 True, FAFHMETLTFH, FFARZEENINE
AHF ) BB, S ENEBRMEER ., R R2H TR, B MEA [FEZ 07 AR
WAFNR, HHICEAMHER . ZR7ERZ T shell HHiA

>>> listFavsl ['apples', 'cats', 42]
>>> listFavs2 = ['cats', 42, 'apples']
>>> listFavsl == TistFavs?2

False

FHAWMEE H T, keys()Fl values()o XA T ERF4 AR EI K ALH dict keys
M dict_values F{E . 1 range XKML, ML listOPREL, AT AL [A]X LEE0HE A A {8
ZEAAEA H A shell AL T .

>>> favorites = {'fruit':'apples', 'animal':'cats', 'number':42}
>>> list(favorites.keys())
['fruit', "number', 'animal']

>>> list(favorites.values())
['apples', 42, 'cats']

10.1.3 A Hangman & &irliC

1EFATE N Hangman W4k B9 ACHS , DARHES R RO PEL RN . & 96, FFIR4E 75 & words
AR — DT, ZF IR R T AR, MPHNERTFHFPEIR, FARBRITE split()
RS2k 1] |y B — > FRIR 9 47 R BT A U — AN F1 3R

59. words = {'Colors':"'red orange yellow green blue indigo violet white bTack
brown'.split(Q),

60. 'Shapes':'square triangle rectangle circle ellipse rhombus trapezoid
chevron pentagon hexagon septagon octagon'.split(),

61. 'Fruits':'apple orange Temon 1ime pear watermelon grape grapefruit cherry
banana cantaloupe mango strawberry tomato'.split(),

62. 'Animals': 'bat bear beaver cat cougar crab deer dog donkey duck eagle fish
frog goat leech 1ion Tizard monkey moose mouse otter owl panda python rabbit
rat shark sheep skunk squid tiger turkey turtle weasel whale wolf wombat
zebra'.split(Q}

5% 59 fTEI%E e2 TN 7 247, HRENMAR R FWREER. B 62 171
SERAERE S N L, EARER AR,

112

BEHXER idu(idu@foxmail.com) E= EERRIY



10.2  random.choice() i %k

10.2 random.choice() K%

random BH 1Y choice() s EUHE Z— MIIRMENSH, I HMAHIR BE— N FEALE, XK
LT Z Hi Y getRandomWord () s EUI it TAE. TEHFTHY getRandomWord ()R &L H, FATHF
i H random.choice().

%E%F random.choice() AT LAE, R 7EACH.2 shell H i A1 NS :

>>> import random

>>> random.choice(['cat', 'dog', 'mouse'])
"mouse’

>>> random.choice(['cat', 'dog', 'mouse'])
'cat'

>>> random.choice([2, 22, 222, 223])

2

>>> random.choice([2, 22, 222, 223])

222

B getRandomWord ()BR%L, K HSEN—DNFERF R IIRECH FRF R II R — T8,
XA RE AU T TR

61. def getRandomWord(wordList):

62 .# This function returns a random string from the passed 1list of
strings.

63. wordIndex = random.randint(0, Ten(wordList) - 1)

64. return wordList[wordIndex]

FFIX A R AR ADAE O IR TR
64. def getRandomWord(wordDict):

65. # This function returns a random string from the passed dictionary of
Tists of strings, and the key also.

66. # First, randomly select a key from the dictionary:

67. wordKey = random.choice(list(wordDict.keys()))

68.

69. # Second, randomly select aword from the key's Tist in thedictionary:
70. wordIndex = random.randint(0, len(wordDict[wordKey]) - 1)

71.

72. return [wordDict[wordKey][wordIndex], wordKey]

554 F M wordList MH wordDict, fHH A E L., I7E %KL HE £ H
random.choice(), M wordDict F#H R —MFEHLEYEE, AT —DFRFERIIR Pk
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# 10 % Hangman § J&

FE— D BELER I,
HH, REOREAEFANTERA—ADFIER, AR EFEFFE wordList{wordIndex].
R[5 R B EE 1 A~ TR 2 wordDict[wordKey][wordIndex], % 2 PNITE /& wordKey.

SR FHAITEIT TR

5% 72 11195 wordDict{wordKey][wordIndex| & L AW GEA RE 4%, (HEH2—14
Rk, AT AR RSB, WH-KAE—F, 85, Ri% wordKey A
—AMMH Fruits' (7£%5 65 1TiEHH), I H wordIndex FIfEZ 5 (£ 68 fTikHum).
wordDict[wordKey][wordIndex] )15 #2410 T Frs «

wordDict[wordKey] [wordIndex]

v
wordDict['Fruits'][wordIndex]

v
['apple', 'orange', 'lemon', 'lime', 'pear', ‘'watermelon', 'grape',
'grapefruit', 'cherry', 'banana', 'cantaloupe', 'mango', 'strawberry',
'tomato'] [wordIndex]

v
['apple', 'orange', 'lemon', 'lime', 'pear', 'watermelon', 'grape',
'grapefruit', 'cherry', ‘'banana', 'cantaloupe', 'mango', 'strawberry',
'tomato'] [5]

v

'watermelon’

TE FIR7R G, XA R EOR [ 51 3R I TR 22 FAF # 'watermelon' (104, &F|
MO FFG, FRPA[SIHRRIZ IR 6 MITER, MARE 5 MITR).

H°h getRandomWord () B 7R [B] 1) 2 il A AN TR I — D012, A —F4F
B, A4 secretWord MR{H— I, AR —FMFH, AT AR H 2742 &,
BN TR HIRELEN LR, BT RN AL L ERE.

10.3 ZAEIRE

ZA B (multiple assignment) J245 2 MEEBE R —FHEETT 0, R E
RIS, ARZEMESRIT. ZlTEH K shell AL ER .

>>> a, b, c = ['apples', 'cats', 42]
>>> a
"apples’
>>> b
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103 ZAARME

'cats'
>>> C
42

AR A [ T 40T BB 1 A -

>>> a ['apples', 'cats', 42][0]
>>> b ['apples', 'cats', 42][1]
>>> c = ['apples', 'cats', 42][2]

TEMEBRAERF (=) ZE0BCE MR &, DAFIRERIER AL FI R P TR A A MR

$H . Python f HZHEHER 5 1 MTRAVEMESH 1 V2R, 558 2 MTRMERSA S 2
AR, DARHE, (B2, QUPRAERABEMITTREE SIS, Python MREEIF & EE .

>>> a, b, ¢, d = ['apples', 'cats', 42, 10, 'hello']
Traceback (most recent call Tlast):
File "<pyshell#8>", Tline 1, in <module>
a, b, ¢, d =["apples', 'cats', 42, 10, 'hello']
ValueError: too many values to unpack

>>> a, b, ¢, d = ["apples', 'cats']
Traceback (most recent call Tlast):
File "<pyshell#9>", Tline 1, in <module>
a, b, c = ["apples', 'cats']
ValueError: need more than 2 values to unpack

& Hangman 9% 109 17F155 145 7RIS, K getRandomWord ()i [aI{E T 272
=R

108. correctlLetters =
109. secretWord, secretKey = getRandomWord(words)
110. gameIsDone = False

144. gameIsDone = False
145. secretWord, secretKey = getRandomWord(words)
146. else:

MIT S B R BRI 53 3K

T B S5 1B O B IR BL R M AR BRI AY B TR 2 W — 281 . aX ke, B R Buiff
X, AATEERIE AL R B . B, AR R ACR . BT RISAS IR 5 112 772 )5,
AT IR 7R -
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# 10 % Hangman § J&

112. while True:
113. displayBoard(HANGMANPICS, missedlLetters, correctLetters, secretWord)

TS Z S, TR

112. while True:
113. print('The secret word is in the set: + secretKey)
114. displayBoard(HANGMANPICS, missedlLetters, correctLetters, secretWord)

WA, HATELFEM T X Hangman BFFHIB L, #ALRIAAF R Z2—DFRH5IE,
T2 AR A ) 8B 747 R AR P U R 1 . BRI IR BLAR, Ml B a] J& T 1k— 28
W WEBILX NI . FATAT AR 5 LB 25 59 1TH) words 7, DAEEHEZL
HUREIR(IE S

104 AFE/NgE

HMELEN T Hangman k. RIECAEWM 7 MPRWRS, HRFEF] THEZS
Python ZifEHIZ 5, MREGE W] AR I EE 2 T fE .

FHGFIRIM, A e w] AEAEERRER ARG, MARRARBCART],
FHAYR T Y

Z AR E R AR PRI ER S 2 DA B — R BT .

SABHANGMIEFMEL, Hangman Mm%, BUERBE, BRI THTHSERF
RRES ARG . A B, PER, RRBLA KB R AN T HGXFER) Python a6, RS
JEHRRFFIA LA — ki, ERIREAESEM T “BIR” Wi “REWE™ B,
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% 11 & Tic Tac Toe

TETENE:
o }\I%]ﬁﬁ,
o HIEKGIH;
o JHPKIZHE,
e None fH.

AR EE T — RN TR N A Tic Tac Toe. A T GE (artificial intelligence, AI)
e MTENRERF, B AR IR 78 G R R, XNk 8 5 AT 2R/
HHIMES . Bt Tic Tac Toe WA LE GELFr B2 EEHATHBME.

PN AT A ARFI 45 € B Tic Tac Toe, —MEUAKE X, 53— MK E O, IR E T
X B O, WR—MIEFAEH A A —17, —FS—DX L EET 3 Mric, ik, 4
Tt m 5E, BCA DL AR, HiF)ut AP R S5

REERATIAF GRS, T2 RN CLF I mERR, KAE— (8 B Tic
Tac Toe It . FAMIEH—THERIsFT AR BRG], Buadd i AT EZE RS TR S,
KFRANTHVE T X LGS SR A DAL E A R, A 11-2 Fs,

11.1 Tic Tac Toe HJizf7 1

Welcome to Tic Tac Toe!

Do you want to be X or 07
X

The computer will go first.

What is your next move? (1-9)
3
|
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% 11 &% Tic Tac Toe

ol |
[
[
[
[
[
0| | X
[
What is your next move? (1-9)
4
[
0| | O
[
[
X | I
[
I

o
>

5
I
olo0lo0
I
I
X | X|
I

o
>

The computer has beaten you! You Tlose.
Do you want to play again? (yes or no)
no

11.2  Tic Tac Toe HYJEACHS

FE— RIS didad O, AT IRA, AL ERTA tictactoe.py. AR5,
%N F5 STk Mk
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11.2 Tic Tac Toe [IFALHD

tictactoe.py
1.# Tic Tac Toe
2.
3. import random
4.
5. def drawBoard(board):
6 # This function prints out the board that it was passed.
7
8. # "board" is a Tist of 10 strings representing the board (ignore index
0)
9. print(’ | [")
10. print(' ' + board[7] + ' | ' + board[8] + ' | ' + board[9])
11. print(' | D)
12. print('----------- D)
13. print(’ | )
14. print(' ' + board[4] + ' | ' + board[5] + ' | ' + board[6])
15. print(’ | )
16. print('-------—---- ")
17. print(’ | )
18. print(' ' + board[1] + " | ' + board[2] + " | ' + board[3])
19. print(" | [ ")
20.
21. def inputPlayerLetter():
22. # Lets the player type which letter they want to be.
23. # Returns a Tist with the player’s Tetter as the first item, and the
computer's letter as the second.
24. Tetter = "'
25. while not (letter == 'X' or letter == '0'):
26. print('Do you want to be X or 0?')
27. Tetter = input() .upper()
28.
29. # the first element in the Tist is the player’s letter, the second is
the computer's Tletter.
30. if letter == 'X':
31. return ['X', '0']
32. else:
33. return ['0', 'X']
34,
35. def whoGoesFirst():
36. # Randomly choose the player who goes first.
37. if random.randint(0, 1) ==
38. return 'computer'
39. else:
40. return 'player'
41.
42. def playAgain(Q):
43, # This function returns True if the player wants to play again,
otherwise it returns False.
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44,
45.
46.

48.
49.

51.

52.
have to
53.
top
54.
55.
56.
57.
58.
59.
60.
61.

63.
64.
65.
66.
67.
68.
69.
70.

72.
73.
74.

76.
77.
78.

79.
80.
81.
82.

84.
85.
86.

print('Do you want to play again? (yes or no)')
return input().lower().startswith('y"')

47. def makeMove(board, letter, move):

board[move] = letter

50. def isWinner(bo, le):

# Given a board and a player’s letter, this function returns True if

that player has won.

# We use bo instead of board and le instead of letter so we don’t
type as much.
return ((bo[7] == Te and bo[8] == le and bo[9] == 1e) or # across the

(bo[4] == 1e and bo[5] == 1e and bo[6] == 1e) or # across the middle
(bo[1] == 1e and bo[2] == 1e and bo[3] == 1e) or # across the bottom
(bo[7] == 1e and bo[4] == Te and bo[1] == 1e) or # down the left side
(bo[8] == Te and bo[5] == 1le and bo[2] == 1e) or # down the middle
(bo[9] == Te and bo[6] == 1e and bo[3] == Te) or # down the right side
(bo[7] == 1e and bo[5] == le and bo[3] == le) or # diagonal
(bo[9] == Te and bo[5] == le and bo[1l] == le)) # diagonal

62. def getBoardCopy(board):

# Make a duplicate of the board Tist and return it the duplicate.
dupeBoard = []

for i 1in board:
dupeBoard.append (i)

return dupeBoard

71. def isSpaceFree(board, move):

# Return true if the passed move is free on the passed board.
return board[move] == "'

75. def getPlayerMove(board):

# Let the player type in their move.
move = ' '
while movenot in '123456789'.split() or not isSpaceFree(board,

int(move)):

print('What is your next move? (1-9)')
move = input()
return int(move)

83. def chooseRandomMoveFromList(board, movesList):

# Returns a valid move from the passed 1ist on the passed board.
# Returns None if there 1is no valid move.
possibleMoves = []
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87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.

and

98.

99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.

def getComputerMove(board, computerlLetter):

return that move.

def isBoardFull(board):

for i 1in movesList:
if isSpaceFree(board, 1i):
possibleMoves.append(i)

if Ten(possibleMoves) != 0:

return random.choice(possibleMoves)
else:

return None

# Given a board and the computer's letter, determine where to move

if computerLetter == 'X':
playerLetter = 'O'
else:
playerLetter = 'X'

# Here is our algorithm for our Tic Tac Toe AI:
# First, check if we can win in the next move
for i in range(l, 10):
copy = getBoardCopy(board)
if isSpaceFree(copy, i):
makeMove (copy, computerlLetter, i)
if isWinner(copy, computerlLetter):
return i

# Check if the player could win on their next move, and block them.
for i in range(1, 10):
copy = getBoardCopy(board)
if isSpaceFree(copy, i):
makeMove (copy, playerlLetter, i)
if isWinner(copy, playerLetter):
return i

# Try to take one of the corners, if they are free.
move = chooseRandomMoveFromList(board, [1, 3, 7, 91)
if move != None:

return move

# Try to take the center, if it 1is free.
if isSpaceFree(board, 5):

return 5
# Move on one of the sides.

return chooseRandomMoveFromList(board, [2, 4, 6, 8])

# Return True if every space on the board has been taken. Otherwise
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return False.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144,
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.

for i in range(l, 10):
if isSpaceFree(board, i):
return False
return True

print('Welcome to Tic Tac Toe!')

while True:
# Reset the board
theBoard = [' '] * 10
playerLetter, computerLetter = inputPlayerLetter()
turn = whoGoesFirst()
print('The ' + turn + " will go first.")
gameIsPlaying = True

while gameIsPlaying:
if turn == 'player':
# Player’s turn.
drawBoard(theBoard)
move = getPlayerMove(theBoard)
makeMove (theBoard, playerLetter, move)

if isWinner(theBoard, playerlLetter):
drawBoard(theBoard)
print('Hooray! You have won the game!')
gamelIsPlaying = False

else:

if isBoardFull(theBoard):
drawBoard(theBoard)
print('The game 1is a tie!'")
break

else:
turn = 'computer'

else:

# Computer’s turn.
move = getComputerMove(theBoard, computerlLetter)
makeMove (theBoard, computerLetter, move)

if isWinner(theBoard, computerlLetter):
drawBoard(theBoard)
print('The computer has beaten you! You Tose.')
gameIsPlaying = False

else:
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179. if isBoardFull(theBoard):

180. drawBoard(theBoard)

181. print('The game 1is a tie!')
182. break

183. else:

184. turn = 'player’

185.

186. if not playAgain(Q):

187. break

11.3 Witk

Tic Tac Toe HITRAEETNE 11-1 i, TE Tic Tac Toe FafFH, BLa Al DAL ATAHEE X
s O, R ERMILERW. AR5, IEFAITEVRK T T.

WEAR TR

uwm%mu.__* ,
Hy3hE (Xif4LO) PE RS

%ﬂh%ﬁ? RS T
7R RAR
FIT R R

B 5 |

‘ B HHL

L EALE T
%
IS FIl RS
AR

HRIBER
REHT—R

Bl 11-1 Tic Tac Toe HRIZE
TR R 223 W HE 2 R B I KTk T R AE R EE ., AR HE R R BT ENLTE T kR
HIEME ., TEIMESOTENTE T 5, BB 125 R R, SR E IR A I AL AT .
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TEWPRES R Z G, B SWNZe G EEE—R.

RE R RN

e, TR A AT F AR B P ) BAE R RN IR . FEAR b, Tic Tac Toe WERk MR 22
TP FIK PP AEE L, 9 METHELAR X, B4Rk 0, BARSHIET.

HEXANFERFF, F— PSR R E R Tic Tac Toe Witk . B 745 Ef - E R Ik A
FOMETHRE—A ATEMETICNE, ARPHRIIBEX A& TRgES, B15%8E
FECFEAHES 2, E 11-2 Fis.

718|9

4|15|6
1(2|3

112 HXRAESEUTRENE TR

TR XM X R, 'OMWY O K, —PDEHRTR WY —aEHHET

JITEA, ARRAEAE 10 NFAFHRIS IR R AT 2144 board HYZZRH, ARA board[7]FF2 MR
ERZE EA% . board[SIRH2HIEINE, board[4]FF@HACiNME, PAMIEHE, PR 2SR ERSIA
0 FAFER . TR 1 3] 9 ZIRIA— 0T, R, M AREAER M 1 L% 1

11.4  JiExk Al

AW Al RERBEFIFEMR, H HRECITREETFE TR, hTRE
PR —LL, RATRHE Tic Tac Toe Wixktr L& T4k 3 Fh: /A (corner). #1 (side)
Ml (center)., BAMETHIFEFWE 11-3 FiR,

It Tic Tac Toe B}, AL BYE ZRHEIE— DR RN FE L, ¥ (algorithm) 2ITFH—1 45
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RE—RIVARITES . — DR RFRR A AE UM AR R R 5k . k] ARRAR B R &
/N Tic Tac Toe B AL BRI SRR 005, WA 11-4 B,

S

LRk

— |

2. FHIEBESR IR

i i i (""‘J *z,

S LHE
i e T

— |

SAEl B

<

B 11-3 L. AMFOHALE B114 “EHEHET BEENSNTR,
BITRETLIEE T ITIE “HIMITEN 2SR

% AL B RIRFF RGO T 22 BR

1. BJ5, FIWTRGA BB IEITT AR T8, e, EIREE T &0, T
HIR2

2. FIWTX R B A BESIEIL R R T AL, W2, R, AR, &
M, AT 3,

3. FlrRmib AR (BT 1. 3. T8 9) =, WA, EHLEET: WREKAA
hE, WMaPRFT L4,

4. FkrRAE L (BT 5) ha, WRA, FERAET BN, SATLES .

5. FEEE— (BT 2. 4. 6808) &7, WhHHMKWPET, B NURIITEE
S, NRMGHMET

XL EFR A AT 11-1 s B AR 8 LI SElyE 77 B E s FRAOTAT AKEX 28
FREMENE 11-4 B AR E R T RES,

IIATE getComputerMove() B LA L2 ] getComputerMove () Y HHAth o8 20 52 3
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11.41 FEFHEE

1.# Tic Tac Toe
2.
3. import random

BT RZE—FZERE, HHSAT random ik, PAER LA randint()eR%k.

11.4.2 FER= _LITEDREIRIR

5. def drawBoard(board):

6. # This function prints out the board that it was passed.

7.

8. # "board" is a list of 10 strings representing the board (ignore index
0

9. print(' | D)

10. print(' ' + board[7] + ' ' + board[8] + ' ' + board[9])
11. print(' | D)

12. print('--------—--- D)

13. print(' | D)

14. print(' ' + board[4] + ' ' 4+ board[5] + ' ' + board[6])
15. print(' | D)

16. print('----------—- D)

17. print(' | D)

18. print(' ' + board[1] + ' ' + board[2] + ' ' + board[3])
19. print(' | D)

drawBoard () PR ECRFH T I board ZEUIr R /R MER AR . 104, board 2 T 10 MFERF
BRI —FIR, K510 1 FAFEER Tic Tac Toe Witk LA T 1, DAL, RATIEZ
10 0 WFAFERZBE T XA 2 AL, #OE S R AEE 10 M FERF R — IR E
SRl AR T AR

— B BARIEFAT R Z AR B IR 2 s, B0, MBS B R bEE, B EAR
B, W2 drawBoard ) H—2R B (WA board Z40), PAKEREET B H A RCR «

>>> draWBoard([l l’ ] l’ ] l’ ] l’ IXI’ '0', ] l’ lX', ' |’ |O|]
(.
X1 |0
(.
(.
X 10|
|
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>>> [l l’ 'O', 'O', v l, v l, 'X', v l, v l, v l’ v l]
(.
(.
(.
(.
| X |
(.
(.
00|
(.
>>> I:l l’ v l’ v l’ v l’ v l’ v l’ v l’ v l’ v l’ v l]

11.4.3 iEISREEFE X FH O

21. def inputPlayerLetter():

22. # Lets the player type which letter they want to be.

23. # Returns a Tist with the player’s letter as the first item, and the
computer's letter as the second.

24. Tetter = "'

25. while not (letter == 'X' or Tletter == '0'):

26. print('Do you want to be X or 0?')

27. Tetter = input() .upper()

inputPlayerLetter() R AR BLZ B E MG X B2 O, ES—HMMIIK, AR IKH
A X B O, 5 27 [Tl W FAFH I upper(), HZIE input() ik [8] i) F 47 R A2 S K
G HE,
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XA~ while fEF IS TIRTES, XEWKRELITERESHERENL, RELE
letter WE N'X', RIEXWITELREN TR

not (letter == '"X' or letter == '0")
v
not ('X' == 'X' or 'X' == "'0")
v
not (  True or False)
v
not (True)
v
not True
v
False

R letter MIEZ'X'T'O', IBATEIFHZ5F /2 False, F2JFBkid while iEAIHAET

29. # the first element in the Tist is the player’s letter, the second
is the computer's Tletter.

30. if letter == 'X':

31. return ['X', '0']

32. else:

33. return ['0', 'X']

XA EBOR A TCR— DR, 610K (K510 0 WFAF#H) 2IENT
B, 2 eR (R5108 1 TR ER) BITRNNT R, if-else B4 A TTREFEA LY (9 512K A
R,
11.4.4 REUELE

35. def whoGoesFirst():

36. # Randomly choose the player who goes first.
37. if random.randint(0, 1) == O:

38. return 'computer'

39. else:

40. return 'player’

whoGoesFirst() B £ AT T 2RI TR — DB SIE, DAERITENEE LR IR
E. FHBmIEEmshE, $2MA random.randint(0, 1)pR%k, WX A EEH AR 0,
whoGoesFirst() B R 1R [B “F4F 3 'computer's &0, 2 R0 B F4F 5 'player', i ] 1X 4
BR R AR o R AR A 3R [ (SR AR SR E 30 6 S 7
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11.45 WHEAIIKREEBIT—F

42. def playAgain(Q):

43. # This function returns True if the player wants to play again,
otherwise it returns False.

44, print('Do you want to play again? (yes or no)')

45, return input().lower().startswith('y")

play Again() R £ ] Bt 2 B AR B Ir— Ry ik, R IL A M A'yes'. 'YES'. 'y BiE DA
FEEY FRBERINE, %R ECRFR ] True, Q1R I0Z M AAEARHAR B0, 2 pR ECR IR 1]
False, XRS5 Hangman Ji#4%H Y 1% e 4558 2 AH A

11.4.6 TERFXR MR

47. def makeMove(board, Tetter, move):
48. board[move] = letter

makeMove() FRER B L, HA 117, HSER A8 T 10 ME/F R I— 113 board,,
— MDA FEE (XEO') letter, PAMFERILFBEALEWE M L& TH— ML E move (X
=18 9 ZIAp— 8%,

HE%E—T, XITREBEEELT board FIFRFH—DITTRBEUH letter THIE, H
& AR AT RS HE— AR kb, FIroAS R BOR I, 2S48 board &i%. X board B
BRI ?

F5 b, AR, XRE S IRATIEYRIEAS UL B A R A, BRIk, A%
br EAZIB R RXIX N IIRPGIH, MARINRAS, FATE T THRMINRG]HZ 80
X5,

115 5IH

2 FE AT H R shell H# AT ARG .

>>> spam = 42

>>> cheese = spam
>>> spam = 100
>>> spam

100

>>> cheese

42

HHRBATH AN AR, XLEGPRRAH, FATE 42 ML R spam, A/FIE spam H
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PEMR S5 & cheese. X4 /EIFRATH 100 55 spam HIERS, XH AL IE] cheese H'HY
fH, X2EH spam F cheese AR R, BN T A FEIHE,

HRIFRAREFE TR, BHES (=) HEER—DIIRE, PR B2 RX A7 &)
B T —51%5I0. 510 (reference) 2R —&EWRME. @ THIWAY, XSHEES
B2, FEXH K shell THIA -

>>> spam = [0, 1, 2, 3, 4, 5]
>>> cheese = spam

>>> cheese[1l] = 'Hello!'

>>> spam

[0, 'Hello!', 2, 3, 4, 5]

>>> cheese

[0, 'Hello!', 2, 3, 4, 5]

XE EEAAATE, R EEBMT cheese 513K, HZF L% cheese FIEF spam 4
REBET . XIRFEHNE T spam HIEAQEIIRMEAS, HSEE TXHINRG—A51H,
WE 11-5 fis. FIRAS A ESEEMA T, MR T2 =R,

@ spam = [0, 1, 2, 3, 4, 5]

1 (— A5 %)

[0, 1,2, 3, 4, 5]

B 115 ZTEREFMEIIR, MEEETNTIRNSIE

2, cheese = spam KB A spam PWFIERTIHEHEN T cheese 1, MH A K
XAFNRIEAR L, BAE, spam Hl cheese ERFFfift T 1R I HHE FIRMER I H . ERA 1K,
XAFNRIBAWILH, EHZIEDTIRNTIH .. B 11-6 &R T X,
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@ cheese = spam

1 (—AF0E)

[0,1,2 3,4,5]

E11-6 BNEERWETIE—NFIREFEANSIH

B AREBAT cheese[1] = Hello!" &M T spam g a iy [Al— 513K X @ w4 F L&
spam #H F cheese HH[F HF R, ENIFHA SRS HHIE M T R—N51%, WE 11-7
FiR .

@ cheese[1] = ‘Hello’

(B
[0, 'Hello’, 2, 3, 4, 5]

117 WEMNIRER, BRETSIAXMIERNFELE

WRARIEZAL spam 1 cheese fFAEPI AR BSIZE, BLLMEATEPTSAFBFIER,
AREH—AFIH, WTFHR,
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E >>> spam = [0, 1, 2, 3, 4, 5]
| >>> cheese = [0, 1, 2, 3, 4, 5]

T ETHERYZRGIF, spam Hl cheese T7fit TN ARFIZE (BIEX P2 RE N A 25
E—HW) ., WE, WREBHT IR, ASEWEH—15%, HA spam # cheese
SR TR S

>>> spam = [0, 1, 2, 3, 4, 5]
>>> cheese = [0, 1, 2, 3, 4, 5]
>>> cheese[1l] = 'Hello!'

>>> spam

[o, 1, 2, 3, 4, 5]

>>> cheese

[0, 'Hello!', 2, 3, 4, 5]

Bl 11-8 J&7R T aX A5 | AT 4 1) 1 AN [/ (9 91 SR A A5 2L

(—M53R1H)

[0,1, 2, 3, 4, 5]

(—AMHFMd)
[0, 'Hello’, 2, 3, 4, 5]

E11-8 FNEEDFFHET D RRLTIRLS]A
FIAB AR Ay LR, R BA I, SRR I 5 .

11.5.1 7& makeMove()H{E %% 3| B
iEFRATIE R B H makeMove() bR 4K -

47. def makeMove(board, Tletter, move):
48. board[move] = Tetter
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LI RAEAL 1B L board SET, bR R R FR72 f S B X AN FIR 5 B — Bl A,
M AR INRATEIA , AERX A5 BB AR 16 B85 U Frag i i Rl — 21038, B ALE
XA ERECFRT board FIEMTE, WRAEM THRAIAFIERZ £, BME board &2 — MR &R
1=, makeMove()EREIRE L T B AIIFIEER .,

ZH letter 1 move & 15 3 1) FAF R E AN ERMER R A, FHAENMRMERMEIA, A
BIEEAE R EL P B EL T letter B move, M FKATHRKIHH makeMove()it, VIS & R
2B,

11.5.2 FIEILREE IR

50. def isWinner(bo, le):

51. # Given a board and a player’s Tletter, this function returns True
if that player has won.

52. # We use bo instead of board and le instead of Tetter so we don’t
have to type as much.

53. return ((bo[7] == T1e and bo[8] == Te and bo[9] == le) or # across
the top

54. (bo[4] == 1e and bo[5] == 1e and bo[6] == T1e) or # across the middle
55. (bo[1] == 1e and bo[2] == Te and bo[3] == 1e) or # across the bottom
56. (bo[7] == 1e and bo[4] == Te and bo[1] == 1e) or # down the left side
57. (bo[8] == Te and bo[5] == 1e and bo[2] == 1e) or # down the middle
58. (bo[9] == 1e and bo[6] == 1e and bo[3] == Te) or # down the right side
59. (bo[7] == 1e and bo[5] == le and bo[3] == le) or # diagonal

60. (bo[9] == 1e and bo[5] == le and bo[1l] == 1e)) # diagonal

TE isWinner()BR &, 55 53 173158 60 175505 B2 — MK return 1#E4], bo Hl le &
Z ¥ board M letter M4 E . XL R A FERE RINERE P MANNELE D, iC
fE, Python H A K DFATAUM X AZ B Ay 4 .

TE Tic Tac Toe H', A 8 MAlAEAYIRIE T K. AT AR & ETE—47. Wl —A7F& FIE—17
B 4%, WATLLREAANI ., PRI RA B INER N —% 2. BCE T LLZM4
AP B — AR IE R — SR

W, BTS2 FI 3 MET G E T ity +1 (HIRERF and HAEERK),
I ELOEFH #ERF or 38 8 MR BYRIE XA AR, XEWRE, 8 F it uiaa 1 fihE
BF, A BERAE A le A F R BLRIRAE,

Tt le 2'O'HHbo £Z[,'0,'0,'0, ", X, ", X, ], AR IR
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5 53 1T return KT Z I HIFREAIHAT

53. return ((bo[7] == le and bo[8] == le and bo[9] == 1e) or # across the
top

54. (bo[4] == 1e and bo[5] == Te and bo[6] == 1e) or # across the middle
55. (bo[1] == 1e and bo[2] == Te and bo[3] == 1e) or # across the bottom
56. (bo[7] == 1e and bo[4] == 1e and bo[1l] == 1e) or # down the Teft side
57. (bo[8] == 1e and bo[5] == le and bo[2] == Te) or # down the middle
58. (bo[9] == Te and bo[6] == 1e and bo[3] == 1e) or # down the right side
59. (bo[7] == 1e and bo[5] == le and bo[3] == le) or # diagonal

60. (bo[9] == 1e and bo[5] == le and bo[1l] == le)) # diagonal

TG, Python 2xHZ5 5 bo Fl le " A MEL RS H60 ik ) 4~ A42 £

return (('X' == '0" and ' ' == '0' and ' ' == '0') or
(" "=="0"and 'X' == '0" and ' ' == '0") or

('0" == '0" and '0' == '0' and '0' == '0') or

('X" == "'"0"and ' ' == '0' and '0' == '0') or

(" " =="0"and 'X' == '0' and '0' == '0') or

(" "=="0"and ' ' == '0" and '0' == '0') or

('X" == '0" and 'X' == '0' and '0' == '0') or

(" " =="0"and 'X' == '0" and '0' == '0"))

TR, Python LT HIrAHIESHH=IE, LAFREI—E/RIE:

return ((False and False and False) or
(False and False and False) or

(True and True and True) or

(False and False and True) or

(False and False and True) or

(False and False and True) or

(False and False and True) or

(False and False and True))
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)5, Python RS ST RN RS Hp R K.

return ((False) or
(False) or

(True) or

(False) or

(False) or

(False) or

(False) or
(False))

M T BAE RSS2 —AME, FrPABRA TR AR5 X L R 55

return (False or
False or

True or

False or

False or

False or

False or

False)

BAETT R or #RAEFFIER AR XA FRIE X

return (True)

PR EHEES, BOTRRT—ME:

return True

A T bo Fl le WIME, REKFESES True, BFFRXAERIIW — MK G W
BT WA

11.5.3 EFFRIRETE

62. def getBoardCopy(board):
63. # Make a duplicate of the board 1ist and return it the duplicate.
64. dupeBoard = []
65.
66. for i 1in board:
67. dupeBoard.append (i)
68.
69. return dupeBoard
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X EH) getBoardCopy () Bl &L ILATAT MR A Z I B2 45 E 96L& T 10 N FAFER 51
) — RIS, X NFFR M THRR Tic Tac Toe MEM MR, A BHE, FRATEELE AT BEH X
R A — A ik B A I R R 8l , TR 2 B S sl i i et . FEXAELL T, A X
AR EOR RIS R B — D EIA . 55 64 76 H 2SI FIR T 5 S PRATEIX A HT 5.

HRTES 64 17, 76 dupeBoard HFiEHFIR HIE— 20K, for TEIRF &I S4L
board, HEHAIHITHFA A F4F LAY B AT B XA A BIAS o, R, MIEIREER
ZJG, 1B dupeBoard. getBoardCopy() sk %02 T s #] i s A 19 — Bl A, I H A
dupeBoard FYTEZ R XX ASF ARSI, TAZIRE board HX WA T 1 .

11.5.4 FIENEXRIR LR TFEEAZT

71. def isSpaceFree(board, move):
72. # Return true if the passed move is free on the passed board.
73. return board[move] == " '

R — AR R R AL, BEHZ— Tic Tac Toe Wikt fl— MR BRI T1E A S5, 152
WA LATE AR NS Rz |, AE4E, board I EZAIE T H— D EA ISR TAF R RN,
WRME TR GI T A TTRAFETEN ST, BB TEasus T .

11.5.5 iETTREN MR T

75. def getPlayerMove(board):

76. # Let the player type in their move.

77. move = ' '

78. while move not in '123456789'.split() or not isSpaceFree(board,
int(move)):

79. print('What is your next move? (1-9)')

80. move = input()

81. return int(move)

getPlayerMove() B £ K o 54 AMBAT TR 2% T RIS TS . TEBLXMA—1D 159
Z BB AT, TR R A 21 T AT, 45%E Tic Tac Toe WFHAMRAEHN board 4L, %K
BB XHW A ANE FEECE ST .

while FEFF TG B ZSR IR M 1 5 9 Z M50, R BRIERF or £ Sh
NFIERFE AN True, BB 78 FTHI AN True.

2R A A A A SR A @k — AR (split() i) H HFIW move ZTHTE
ZAFRY, MM HIMIIEZ & TR_ESET 1. 2, '3, 4. 5, 6, 7. 8'E9,
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BN
AR REXAWM I AN E T AEERRR LR ENEMET . BELHH
isSpaceFree() Bl B FIWHX — il iC4E, WREEH & T B F2% 1), isSpaceFree()

R [E] True, A, isSpaceFree()ATF A move #3Z— %L, FrLA int() R H0R [ — N85
£ move.

TEPAEEIN T not #AERF, DA AAE R — DT RAP IR, 0450 True, XHF
BOXANE IR — ki 8 T DLk, BB A — N IR R AL,

JE, % 81 TR F M AMEREE FENEBEOE R, 0, input()iR BlH)2FAF
B, AT AR AT int() B BOR IR P12 45 B i B BUE 2L,

11.6  FEHRIE

WA REC AT H], 1 getPlayerMove() & A — DA BEAFAERY I, IR KA Z'
AR T R, REAM? or ZEIFERIERX move notin'123 45678 9.split()+F
% BTHIR 9] False, S5 Python FFIT5HMERF or 1A FE R,

HZVAM int(Z) 2 B — MR BR int() RECE BB Z BCF AP I 45 5, 10'9'sk 0,
M I Z G Z X A7 8, T LA Python & 45 X MR

LARMEAL B shell FHIAITNE, EEXMPRE IR — AR

>>> int('42")
42
>>> int('Z")
Traceback (most recent call last):
File "<pyshell1#3>", 1line 1, in <module>
int('Z")
ValueError: invalid 1iteral for int() with base 10: 'Z'

B2, 4473t Tic Tac Toe [EHMEH B2 A Z 1R & FALER, ANEA LA XA 1R .
X2 while TR T .

%% (short-circuiting) 7EiX BEER/RH T KEF or 22U ERS; (movenotin'1234567
8 9'.split()) A True, Python fEREZFHAIEREANFRIRKWTHELERA True. KBF or Hill
17152 True i8/2 False AT R EE T, HH or BAEFF R FHFZAH —A0IE N True BIF],

AT DAIXAER % JE : 383 True or False 454 True, TM#iAZ True or True R
A True, MR or ZEHWE N True, AT E X OHBMERMF AT :

False and <<<anything>>> /2115 False
True or <<<anything>>>E /& 1154 True
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FFPA, Python I &EFERIKA R AT, HE2HAHITHE not isSpaceFree(board,
int(move))#7r, IXEWE HE move notin 1234567 89.split()>h True, WAF AN
J int()ER % isSpaceFree() iR %K

AR F SR IEEM TAE, EARLHRZ True, B4 move B A2 number B
—ANFERFR, A SEint() B — MR HA Y move N BEANEFFARET, RikHK
move notin'123456789.split() 4 & 1154 False, FEXMEN T, THH int)REB AL
IR SR,

11.6.1 FEERIEEMN— R0

WMFRE—AVMEF, EAARERZEN—MEERRG, 2L HR shell F#A
AR

>>> def ReturnsTrue():
print('ReturnsTrue() was called.")
return True

>>> def ReturnsFalse():
print('ReturnsFalse() was called.')
return False

>>> ReturnsTrue()
ReturnsTrue() was called.
True

>>> ReturnsFalse()
ReturnsFalse() was called.
False

X M ReturnsTrue()Bf, B £ T ED 1 'ReturnsTrue() was called.', #A 5 < B~
ReturnsTrue()#JiR [F{H . ReturnsFalse()#) TAE 7 Rt —4H,
IAE R AE AL H 2 shell B4 AT ARS :

>>> ReturnsFalse() or ReturnsTrue()
ReturnsFalse() was called.
ReturnsTrue() was called.

True

>>> ReturnsTrue() or ReturnsFalse()
ReturnsTrue() was called.

True

51 WA MRAEE: £iEHK ReturnsFalse() or ReturnsTrue() VM TiX Wi %k, BrAFRAT]
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BETHARITHA L.

B, 5% 2 MRIFAHEIR T 'ReturnsTrue() was called.', 1% A .7~ ReturnsFalse() was

called.', iX/&H4 Python A A A ReturnsFalse()Bki%l. HITHAERF or WZALE True,
ReturnsFalse() bR F0R A+ 2 EB TG K B2, Python WAL X%k, HHEE “MEE 7.

X AR THRAEAT and. SHAAERE I shell LAY .

>>> ReturnsTrue() and ReturnsTrue()
ReturnsTrue() was called.
ReturnsTrue() was called.

True

>>> ReturnsFalse() and ReturnsFalse()
ReturnsFalse() was called.

False

AR and BAERFIZC D 2 False, ARAFEANFIEXE False, and HAEFR /2 True i

& False #{ L KX B2, FTLA Python AT H A MR K 4L, False and True il False and False
B 45 RN /2 False, FTPA Python “JiBg” TiZit5.

11.6.2 NEFIRPIEFE—IET

83. def chooseRandomMoveFromList(board, movesList):
84.
85.
86.
87.
88.
89.

# Returns a valid move from the passed 1list on the passed board.
# Returns None 1if there is no valid move.
possibleMoves = []
for i 1in movesList:
if isSpaceFree(board, 1i):
possibleMoves.append(i)

chooseRandomMoveFromList() b 0% T 27 511 AT RS RA H . board 52 —1>
FRARIER, EFRT Tic Tac Toe M. 5 2 1S4 movesList /& W] (L IEEE 1A% 1) B £k
HIF2, BN, W movesList 2[1, 3,7, 9], ABAFK/R chooseRandomMoveFromList().1%1&
[l R kg — DR

SR, chooseRandomMoveFromList() ¥ 56 H| Witk /&7 Al A% -, possibleMoves %]

RRIFF i EHE R — N2 H 513K, for TEFF 2 )] movesList, ABLEFE isSpaceFree() ik £z
[l True MI7& FALE, BLET append() 7 EHMIE] possibleMoves H? .

91.
92.
93.
94,

if Ten(possibleMoves) != 0:

return random.choice(possibleMoves)
else:

return None
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B}, possibleMoves 3R A T movesList TR NS FTAE T, WREDINIRA
REs, BATER MR b2 D — DA LA TR E,

HR2XAFNER TR R Z /), B, R movesList &&[1, 3,7, 9], 1H/2 M board ZH(FE /R
PR BT A R ks TR A S 9T, A possibleMoves FIEAFFZ[]. TEXFFI T,
len(possibleMoves) 454 0, chooseRandomMoveFromList() 540 Bl ) {H /2 None, &
— 75144 None fH.

11.7 None {H

None {2 &R %A E—ME. None 2 #E2£% NoneType HME—HIE ., HFHERR
AR B “PAERRR” —AMERS, ] None (AR A D,

filn, BA— 2R quizAnswer, BEFEME T M XT— L8 BAR A 2B E 2
XA BN DA H A5 %€ True B False, Q2R Bkid 7 HECH B 23—, gm]
PATE quizAnswer K E 5 None. /] None Hif—28, H[NEYE, & LXRGFGEM - HZE
TR, S B A A T

242135 chooseRandomMoveFromList()REIAR R (FF HIZA return 1557)) HIEHE, RELA
None 1EA—1MR[E{H, None HENAWLISHIENX, H2—1KEH “N” F/NGH “one”,

FHNEERERZ, None fE B3 shell F1H A BIAMEAE TR -

>>> 2 + 2

4

>>> 'This is a string value.'
'This is a string value.'

>>> None

F EREABREETAR TR E L, PR FiRE A2 None {H, 41, print()#Z[f] None:

>>> spam = print('Hello world!")
Hello world!

>>> spam == None

True

11.71 BIEITEYA AN T EEE

96. def getComputerMove(board, computerLetter):
97. # Given a board and the computer's letter, determine where to move
and return that move.
98. if computerLetter == 'X':
99. playerLetter = 'O’
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100.
101.

else:
playerLetter = 'X'

getComputerMove() BEUEL & TX A~ AT RS, 25 1 MSEUEERR—A Tic Tac Toe IiF
MM board 28, 5 2 MSHCRIT AN A 7R X 2O, 776# T2 & computerLetter
W, BILAT BLEE S — DA R4 248 playerLetter B2 &, LB ENLE X 02 O, #b
AT LA R AR A AR

XA R BRI ] — A 1 2] 9 Z [ R EEEL, AR BRI % T

iefE, Tic Tac Toe AL ¥R TAE 0T

11.7.2

81, FIMXREREVILITREIRENE S, MREN, T G0, R
(= N

52, FIBNX R AL T AR IR vE TR, RN, R T, DA
EEEIR; BN, HITHHE 3.

5532, HWREEAANKET (1. 3. 753# 9) A=, ARA, FEHAE T W
REA MO T =, BARITHES

540, HRTRLRRT (5) BREAZ. ARE, AR T BN, TR 5,
F54, FEEE—THMET (2. 4, 6 5(8) & T. WAEZWMEPET, FAMR
PATHI 5 4, LRI TR OGN Z T T .

HEYLFIE B S e &% T RIIRAE

103.
104.
105.
106.
107.
108.
109.
110.

# Here is our algorithm for our Tic Tac Toe AI:
# First, check if we can win in the next move
for i in range(l, 10):
copy = getBoardCopy(board)
if isSpaceFree(copy, i):
makeMove (copy, computerlLetter, i)
if isWinner(copy, computerlLetter):
return i

RE R, WERAE T — 29 T LAl AR, TSRS B R X R — 7.
MEE 105 FTITHRHY for TREN, WG 1 3] 9 Z RIS FR AT BERY 1~ TEER 00 ACRD 1 S AEUT
AYLE TR AR L.

TEFAPAYEE 147 (106 17) 2EIE board FIRK—MEIA, IE 2T, EMHIFHE

WET,

MAL B ERAFHTE board 22 & T EIEH Tic Tac Toe i###k. getBoardCopy()&xik

[ A [5] B4 55 S — AT M 1) 2R AHL
55107 AT HIBX S TR A, AR, RN Bl A BRI T AR ANE T
SECTEAUBRE, X8R RR 8] 2R T AL AR
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IR BA RESRNMER T TA% T, TRINRFEER, IF HARF ARSI T 56 113 7S,

11.7.3 HEWVHIMTIT R 2R AT LUEFRIIRAE

112. # Check if the player could win on their next move, and block them.
113. for i in range(l, 10):

114. copy = getBoardCopy(board)

115. if isSpaceFree(copy, i):

116. makeMove (copy, playerLetter, i)

117. if isWinner(copy, playerLetter):

118. return i

ETR, XBAHEREDA R FZAEGE M T LT, RIEELT R Ees, 2A
iR AL I R B F BN AR A A A b, 2R isWinner() R EUR R B 5 A] DUE I X — 25 7% 7
TR, AR AT FALRE IR [ AH ] ) v 567 Bk P S A X A O

MR ANRIFEANGEIE—H 76 TR, for TEIRFZE R, FFARSHATER 121 171018,

11.7.4 RRFIEFE. FO0Fd

120. # Try to take one of the corners, if they are free.
121. move = chooseRandomMoveFromList(board, [1, 3, 7, 91)
122. if move != None:

123. return move

PA[L, 3, 7, 91 NS A chooseRandomMoveFromList() , PABfFR E 1R 8] — A f k% T 1 B
. 1. 3. 7 89, WERITAEMAETEBLEIT, chooseRandomMoveFromList() bR £ #F 1R
5] None, H HAEF AT 025 126 171UHD,

125. # Try to take the center, if it is free.
126. if isSpaceFree(board, 5):
127. return 5

RV A T A, DR, 8 127 F7RBAE PO FIE T, RSB OB A
A, PATRRE S B 130 17,

129. # Move on one of the sides.
130. return chooseRandomMoveFromList(board, [2, 4, 6, 81)

X BRI A chooseRandomMoveFromList(), H2 &£ 12 FHI513 (2, 4, 6,
8]) o X >R £ 23R 9] None , B 1A% 12 ORI B9 A AT BE N IS T 1 . getComputerMove()
PR AT FiE B AR
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11.7.5 FIETERIRE T T

132. def 1isBoardFull(board):

133. # Return True if every space on the board has been taken. Otherwise
return False.

134. for i in range(l, 10):

135. if isSpaceFree(board, i):

136. return False

137. return True

G — M HREUZ isBoardFull(). ZHREHEZEE 10 N FAFRI—DIIRMERIEKR RS
B, WERIERPRENRT] (BRTEREL 0, EWARIET) #A X 'O, A ZEERF True,
WIRTE board ' 20 — Mg FRE NS, ALK EERE False,

XA fox TEIRFEL A board FIER IR 1 3 9, HE R _EA — 20948 T (1
/22 isSpaceFree(board, i)i& [f] True ), isBoardFull()eR&U#iiR 7] False.

WERPATE T TIEA T FRIEN, WA ST T, RiE, 5 137 TRIIT

return True,

11.7.6  WFXRHIFFIA

|140.print('We1come to Tic Tac Toe!') |

8 140 FTRREZ AN —4T, FrARI2fT X RRFR, EREPITIS T, B
[CIEE & A1 8

142. while True:
143. # Reset the board
144, theBoard = [' '] * 10

% 142 1789 while TEIR 2542 True, B —EHARZE, HEIIITIES|—Z break 1H4],
%5 133 177 — 144~ theBoard HYZE & 15 E T & Tic Tac Toe WFtktR . X 25 10 47 H
H—A5R, BNFRREEHR —DRM S,

5 144 TP IRE M AXA TR SIR, MM T YRS, AL ] 10 ZHLEmAL
S U R A,

11.7.7 REMKXWFSIEIRE

|145. playerLetter, computerLetter = inputPlayerLetter()
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inputPlayerLetter() B &1L It i AMATAR LR X B0 O, 1X AR £l [ 05 P45 5
HBIE, X, 'O1H[0, X, ZARMERNEARFLREIRTAE 1 HSoRMES
playerLetter, B2 2 NITRIMELT computerLetter,

146. turn = whoGoesFirst()
147. print('The ' + turn + ' will go first.")
148. gameIsPlaying = True

whoGoesFirst() Bl £ FEH LI P WEKFSE 8, I HaR [9] 7 4F 8 'player 8 computer', FH.
% 147 T E IR FUERF S5k . 2] gamelsPlayer FHURIFHGETIEIEFT, 2 WM T 33T AL
IRy

11.7.8 BITIIHRIIEEIR

|150. while gameIsPlaying: |

HE gamelsPlaying #1X &N True, %5 150 fTIEFNFE D % 88 IRAITT BEALE IR B9 A 22
[ERERZIE

151. if turn == 'player':

152. # Player’s turn.

153. drawBoard(theBoard)

154. move = getPlayerMove(theBoard)

155. makeMove (theBoard, playerLetter, move)

HRAIESAESR 146 1T whoGoesFirst() AR I EAZ & turn, {EEBE A player'sl
'computer', WHRZEE turn % T 'computer', AL 151 77155144 False, AT BEEF%E
169 7.

% 153 1T drawBoard()ei%k, F HA%1%7E & theBoard, MM Tic Tac Toe JiFxkti
TENEI & £, 285, getPlayerMove() B 8L Br 5 A7 T (OF b 2 HiiA 2 A )
% ). makeMove()BRFIEILZK K X 5 O W INF|ZE & theBoard .

157. if isWinner(theBoard, playerLetter):

158. drawBoard(theBoard)

159. print('Hooray! You have won the game!')
160. gameIsPlaying = False

WAE, MRELE T T, WHEILZ A 7R 5 X 9% 7R T k. IR
isWinner() B8 R [F] True, if #AIHRAGAILRF IR SRR W R, FH HAT Bl — 2% 38 B &I
LR MR T
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23 gamelsPlaying 748 &% 4 False, PATEARFRARZEHATIHHAMLIFIK,

161. else:

162. if isBoardFull(theBoard):

163. drawBoard(theBoard)

164. print('The game is a tie!')
165. break

MR IR @ H I v T Ak, AT REMT R 7% T T BN AR, TP
o TEIXA™ else WEA)H AT, Q1R A T 212 BIA& 7] LATE T, isBoardFull() B £ [B] True.
XA T, 58 162 fTH IR if IBREER TRk, 5 FREHIA T FRE.

166. else:
167. turn = 'computer'

MR IR RNEEE AT R, ABALE 167 474 turn 22 & E N computer', PAE
T —RERF s T AN R A,
11.7.9 BITITENMNEX

WIERES 151 1754440 turmn 28 N2 player', HAH EITENARIK. else BRI
AR A B e I A 20,

169. else:

170. # Computer’s turn.

171. move = getComputerMove(theBoard, computerLetter)
172. makeMove (theBoard, computerLetter, move)

174. if isWinner(theBoard, computerlLetter):

175. drawBoard(theBoard)

176. print('The computer has beaten you! You lose.')
177. gamelIsPlaying = False

178. else:

179. if isBoardFull(theBoard):

180. drawBoard(theBoard)

181. print('The game is a tie!')

182. break

183. else:

184. turn = 'player’

%5170 478 184 7S JLF S E K 152 478 167 17U AH R, ME—RI X HIRE, X
A AR EH T B TR B T getComputerMove() o
WS A W R, 45 184 718 turn X B NI R AR, 1E while 163+, &4
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BOA AR ACRS T, B PASRATF5 Bk [e 2] 150 171 while 4],

186. if not playAgain(Q):
187. break

M 150 FTIFARIY while IERIBAYIETE, RERE R 25 186 171 187 17, HFKC L%
W, 1 gamelsPlaying % &4 False, UWHIFA S0 W It K & BB HIT—F,

W2k playAgain()iR [l False, A2 if iHAHI 52 True (24 not #AERF 2R 1 /R (ELIR
B), SIAT break i), X Bk AR 142 7751 while AFF, B2 B T7E% while 5
WRZJEERANRBTT, IAEFRAILT,

11.8 AFE/Ngh

BIEE— RSB R RE R, BATAIE R AT Friaisnd g nlGE & LRI L, PARCE I
2 AMA] R XX 2645 B . Tic Tac Toe JEXk Y ATAR & 58, A AHES T SAR BB 5, Tic Tac Toe
WHEALZ AT RER TE TALHE .

TN AL HFIW R B AT R TS T EEELE A O e, BNMTE, Eald 2
WM IR KT T . RJE Al HEEFREM A% AT, PO Mg, X
SE T EAIL BT G i — A B B

SLEL AT W R B AR BRI R A, I HAERIA EAIVE T, B, Al
RIS AT LAFI T — AT TR B S B EUm. K5 Al AT ATER LR B+, XA
B, XTI — N L2 — MR B IR A L
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AEFENE:

o HEAMMEBIIE=. = *=. |=

e random.shuffle() i %{s

o HIFRTITV sort()F join()s

o TAPHIEM (MMM T EARAL)

o VLI %s;

o HKETEI,

TEATER, FATHNL Python HI—LEBR T IAFIR L, AT N2 G IR E B A EAF A
FREEE, WRZATRA RS 2 S EATE, X TR R B A Re R AT 20002,
B2, ENTRiEgm AR s o B a R E T k.

Bagels /& F] AR A — BBty — MEBR IR . REVI AR — DRV . A EER 3
By, A ERNER 4. BRAENZIE, WA 3 FRAMIMAR.

PRAE I 3 A LCERATE BB T H 5
G ERITDPRa RO/ 6 o b/ O EP S VA R O

o  Fermi— RSN Y 2 IEWH (7 & _ER)— D IEFIRIEL,

BUYSENZ 5, HRATLMBR) 2 R R, WERMALET 2 456, MHENZ 546, IBALR
52 “pico pico fermi”, 6 FEHEFILRE “fermi”, 5 Fl 4 $RALMLERZ “pico pico”.

e Bagels

e Pico

12.1 Bagels BJizf7/~

Bagels iz T/RBIAAF

I am thinking of a 3-digit number. Try to guess what it is.
Here are some clues:

When I say: That means:
Pico One digit is correct but in the wrong position.
Fermi One digit is correct and in the right position.
Bagels No digit is correct.

I have thought up a number. You have 10 guesses to get it.
Guess #1:

123

Fermi

Guess #2:
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453

Pico

Guess #3:
425

Fermi

Guess #4:
326

Bagels
Guess #5:
489

Bagels
Guess #6:
075

Fermi Fermi
Guess #7:
015

Fermi Pico
Guess #8:
175

You got it!
Do you want to play again? (yes or no)
no

12.2 Bagels By

R E AN RS S BB R, E A http://invpy.com/diff/bagels EHITEZ diff T.
B, ABIRAACRS 5 45 A AR EA T FE

bagels.py
1. import random
2. def getSecretNum(numDigits):
3. # Returns a string that is numDigits Tong, made up of unique random
digits.
4. numbers = list(range(10))
5 random.shuffle(numbers)
6. secretNum = "'
7. for i in range(numDigits):
8 secretNum += str(numbers[i])
9 return secretNum
10.
11. def getClues(guess, secretNum):
12. # Returns a string with the pico, fermi, bagels clues to the user.
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13. if guess == secretNum:
14. return 'You got it!'
15.
16. clue = []
17.
18. for i in range(len(guess)):
19. if guess[i] == secretNum[i]:
20. clue.append('Fermi')
21. elif guess[i] in secretNum:
22. clue.append('Pico')
23. if len(clue) == 0:
24. return 'Bagels’
25.
26. clue.sort()
27. return ' '.join(clue)
28.
29. def isOnlyDigits(num):
30. # Returns True if num is a string made up only of digits. Otherwise
returns False.
31. if num == '':
32. return False
33.
34. for i in num:
35. if i not in '01234567 8 9".split(Q:
36. return False
37.
38. return True
39.
40. def playAgain(Q):
41. # This function returns True if the player wants to play again,
otherwise it returns False.
42. print('Do you want to play again? (yes or no)')
43, return input().lower().startswith('y")
44,
45. NUMDIGITS = 3
46. MAXGUESS = 10
47.
48. print('I am thinking of a %s-digit number. Try to guess what it is.' %
(NUMDIGITS))
49. print('Here are some clues:')
50. print('When I say: That means:')
51. print(" Pico One digit is correct but in the wrong position.')
52. print("' Fermi One digit is correct and in the right position.')
53. print(' Bagels No digit is correct.')
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54,

55. while True:

56. secretNum = getSecretNum(NUMDIGITS)

57. print('I have thought up a number. You have %s guesses to get it.' %
(MAXGUESS))

58.

59. numGuesses = 1

60. while numGuesses <= MAXGUESS:

61. guess = ''

62. while Ten(guess) != NUMDIGITS or not isOnlyDigits(guess):
63. print('Guess #%s: ' % (numGuesses))

64. guess = input()

65.

66. clue = getClues(guess, secretNum)

67. print(clue)

68. numGuesses += 1

69.

70. if guess == secretNum:

71. break

72. if numGuesses > MAXGUESS:

73. print('You ran out of guesses. The answer was %s.' %
(secretNum))

74.

75. if not playAgain():

76. break

12.2.1 &it#ERF
FEF AR AN 12-1 B, Efld T HEX ek K28 T A 4 AR R AR BB o

12.2.2 KRB0 IT4E

1. import random
2. def getSecretNum(numDigits):
3. #Returns a string that is numDigits Tong, made up of unique randomdigits.

ERFH G, AT random B, RJEE LT — 140 getSecretNum() 1 ki %k, X
AERERNE T — AR, P a2 E— 1Y . 23 numDigits VR EETEIE R
PRI, A2 HBERIE 3 A sl g . B, FATA] PAZ numDigits 412 4
5 6, KB 4 (7B 6 MLH— A HFLELFE .
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12.3 random.shuffle() % %k

BiR
‘ WA
HI— &

AR — AR T

FIBBLSR A
F5E TR B0KE

ARIEL 5K (50U

3
&

HIRBR LR
-

e
pRii €

12-1 Bagels X AIRIZEE

12.2.3 FTEL—HE—HIInF

4. numbers = 1ist(range(10))
5. random.shuffle(numbers)

5% 4 171 list(range(10)) & 21551[0, 1,2, 3,4, 5,6, 7, 8,9]. Hi A list(range(10)) H /22
faj—L | AR E numbers 2 F T A 10 MUFEH— 113K,

12.3 random.shuffle() & %X

random.shuffle() b £XFEHLE BH R ITR T . XA R AT AR [l —ME, T2 L iE
TSR B BT, XA RZELIT A 11 F Tic Tac Toe A makeMove() bR %5,
makeMove() B FUE A% 18 25 € 5 R EHLI T2 2L, AR BB B i — A Fslk . Xt
%3\71"1‘2\ FAEA %5 15 11 numbers = random.shuffle(numbers)iX FE AT 15
WA AERZ B shell FHAM TR, RZXER random.shuffle() bR %L :

>>> import random
>>> spam = Tist(range(10))
>>> print(spam)

151
BEHXER idu(idu@foxmail.com) E= EERRIY




% 12 % Bagels

o, 1, 2, 3, 4, 5, 6, 7, 8, 9]

>>> random.shuffle(spam)
>>> print(spam)
[3, 0, 5, 9, 6, 8, 2, 4, 1, 7]

>>> random.shuffle(spam)
>>> print(spam)
(1, 2, 5, 9, 4, 7, 0, 3, 6, 8]

>>> random.shuffle(spam)
>>> print(spam)
[9l 8! 3! 5! 4! 7! ll 2’ 0’ 6]

AR Bagels s & A F ALK Y B — LB AR . AR A R T P A R
"244' 5333 X E AR, Bagels it RS HAEE . shuffle() & XOAT PATH BY 3 A1 i 25X
— Ko

MAFTELIR FF RO £ R 3R BRA R 2 =

6 secretNum = "'

7 for i in range(numDigits):

8. secretNum += str(numbers[i])
9 return secretNum

XA 2 AT BLIOT 1 BEEL 5 R A Hl numDigits 40 F 4B — AN F AR5 il n,
WX A TELK T BB F A IEUZ9, 8, 3,5, 4, 7, 1, 2, 0, 6], Ifi numDigits /& 3, B4
getSecretNum() ER Z0R [0 (1 FA4F B FF 2202983,

R THEEX— R, secretNum &8 —FFiH R —MEHFRH, 7171 for EHRIERT
numDigits . TEFEMREUCGENRH, 2 MATENT PR P IREERT i R, FH
R — A, PSR secretNum HIAR R,

B, QR numbers 51 HHIE[9, 8, 3,5,4,7,1,2,0,6], BALESR 1 KELT, H
2 numbers[0] (WELZ 9) F#4 strOREL, ZRERE'Y, 2R HERILTE
secretNum IR E . FE55 2 IEMRH, X numbers[1] (W2 8) M T RIFEM AL, £
% 3 WIERH, X numbers[2] (HELZ 3) WM T R, FHLEREEM secretNum
{H 2983,

HE, XARETH secretNum €& T —ANF4AF 8, MAR—AI8BE, XF LA
FAPE, (H2infE, ROTARBIEREYOERES] &, £iA 9+8+3 MLERE 20, MRKATEE
29 +'8' + 13", HERZ983',
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124 BEWREBRIER

124 HEWERER

5 8 ITHY+=1RAEFT 2 — DN E GMEBRIESRF (augmented assignment operators) . %,
WARABEAE — MEE I BCE RS AR, VARG AT B A .

spam = 42
spam = spam + 10
eggs = 'Hello '

eggs = eggs + 'world!'

RAMWMEREFTZ e X, EERRINITALHERMMA TRZRELR, T
0 M T AR A ] ) 4%

Espam = 42
ispam += 10 # Like spam = spam + 10

Eeggs = 'Hello
ieggs += 'world!' # Like eggs = eggs + 'world!’

A — S H Al ) A IR . SHTERE 5 shell HH AT A

>>> spam = 42

>>> spam -= 2

>>> spam

40

>>> spam *= 3

>>> spam

120

>>> spam /= 10

>>> spam

12.0

HEELHWER

11. def getClues(guess, secretNum):
12. # Returns a string with the pico, fermi, bagels clues to the user.
13. if guess == secretNum:

14. return 'You got it!'

getClues() B HCR R YE S48 guess Al secretNum, 1R[FIZZ fermi. pico Fl bagels 1A
B — AR e, IR R B LA B ) B A A0 TR T A 2 5 SRR A SE . M BT KAV SE I
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% 12 % Bagels

FFAECF SRR, %6 14 77232 1H 'You got it!',

16. clue = []

17.

18. for i in range(len(guess)):

19. if guess[i] == secretNum[i]:
20. clue.append('Fermi')

21. elif guess[i] in secretNum:
22. clue.append('Pico')

AR AR AR 4, RS DR B4 IR A 2R . clue TIISIREVI N,
TR T 2k A Fermi' Fl' Pico' F1F 5 ,

I AR guess Fl secretNum 7] BERY R 5 R M2 X — &L, AT AL &8 5 4F
EA MR EE, FrPASE 18 1TBEFT LA len(guess), A LA ] len(secretNum), HAL
R, BT iMEMN AR 1, FHAR 2, R, FrPA%E 19 772 HIWr guess M5
1Rk 28 2 B 88 3 M FREA R Z R EER B S secretNum HHIAHIE R 51 H T £L
THIE, WM, 58 20 FTRHE TR FermiMAZ] clue .,

WERRAHEE, 5 21 175 HIWT guess 1565 i M B EUE B FEFE T secretNum H, 11
RAFAE, HATIEX DN EAER R R P, R EAER, M55 22 77248 Pico TSI E
clue H*,

23. if Ten(clue) == O:
24. return 'Bagels'

WERTE Z 5 clue PR 22/, IEAFKATHFNIE guess THRABA IEFAYEL, XA L
T, 5 24 F7IR [0 F4F B 'Bagels'1F A ME— R R,

12.5 HFEITIA sort()

| 26. clue.sort() |

TIFA — A sortOHI ¥, B BFRIT S 8F 0T EHHF IR TE., =
ITERZ H 2 shell AL RS .

>>> spam = ['cat', 'dog', 'bat', 'anteater']
>>> spam.sort()

>>> spam

['anteater', 'bat', 'cat', 'dog'l]

>>> spam = [9, 8, 3, 5, 4, 7, 1, 2, 0, 6]
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126 FFFEJ57% join()

>>> spam.sort()
>>> spam
(o, 1, 2, 3, 4, 5, 6, 7, 8, 9]

sort() A TA IR — M HEFRIFIER, MEXhX MNP RHAT THIHER ™ Hir . Xk
Ml reverse() /7L TAEH X —#F,

FATAEELE XA —FTHAS: return spam.sort(), FEIHARRF 1% [Hl—4> None i (13X 1E
& sort()IRIIMMA) . AHIL, FRATARZR R EMA)—1T spam.sort(), /G2 IHFT return spam,

FATEEXS clue PIRMATHIF IR EZ, AR LR AT X EIMEE . R
clue /2['Pico', 'Fermi', 'Pico'], HABIXKF 21k B 08 M i) o B FCR FEAE A A2 8 b, BT 55 40
P2 R ER 2 Pico, DL MBI EALAAELTF RIS 1 NECRISE 3 MG T A,

R R BB 4% IR B 5 U7 R HE 7, AR A Bt O o vE A Fermi &R 512 14K,
KA FRATT AR R S B R AR

12.6  FAFERITIA join()

| 27. return '.join(clue) |

FAFRTTIE join()FFAF B PIRIESGE R, 1N — DA PR R, %4
WFRre (eS8 27 17, XR—ADEMTFAR) SHMIFETIR PR FRRZE (BIER D
FRAT) . Blan, FEXZH 5 shell HHH AT RS

E>>> "' '.join(['My', 'name', 'is', 'Zophie'l])
{ "My name is Zophie'
§>>> ', ".join(['Life', 'the Universe', 'and Everything'])

;'Life, the Universe, and Everything'

oA, 5 27 FFRIIFA S, R0 due IS NFAFRA AT —E, S FHH 20
KA. join()BLRIEM split)F R FAF R IR . split() 77 18 1 73 745 &5 1M [a]
— B2, T join() v IR ] 416 B T A 5] i) — A T AR R

1261 REFFEHETRAGEHT

29. def isOnlyDigits(num):

30. # Returns True if num is a string made up only of digits. Otherwise
returns False.

31. if num == '':

32. return False

isOnlyDigits() o8 K7 B W7 Bt 2 5 A B R 75 2 — A R, 58 31 AT AU BT num
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% 12 % Bagels

BT NETRR, WARRE, & False,

34. for i in num:

35. if i not in '01234567 8 9".split(Q:
36. return False

37.

38. return True

for TG JI FAF 8 num B NFERF, EFRERS, | WERE— RN FER,
e for 1B H A, RADHW i EEAREET0123456789.split()iR[EIFFF (split()
REMERZ[0, 1,2, '3, '4, 5, '6,'7', '8, '9'], HE split)EH T A—2L), W i AMFEAET
SRz, FATHEE num PEETIERFF4HF. EXFEFILT, 25 36 17121 False,

WHRFE P BT for EIAE FHAT, FATHHE num RGN EFERE — DT, TEXFh
BT, %6 38 171% [0 True,

12.6.2 THRRREREBI—K

40. def playAgain(Q):

41. # This function returns True if the player wants to play again,
otherwise it returns False.

42. print('Do you want to play again? (yes or no)')

43, return input().lower().startswith('y")

playAgain() 485 %5 9 FAIEE 11 FEP AR EOH R, 25 43 1T IX K KR IX A 1) 45
HBAERE True B2 False, BURTIEAH AIMIE,

12.6.3 EXHIFFLEE

45. NUMDIGITS = 3

46. MAXGUESS = 10

47.

48. print('I am thinking of a %s-digit number. Try to guess what it is.' %
(NUMDIGITS))

49. print('Here are some clues:')

50. print('When I say: That means:')

51. print(' Pico One digit is correct but in the wrong position.")
52. print(' Fermi One digit is correct and in the right position.')
53. print(' Bagels No digit is correct.')

TEE T ITARRBZ )G, XEREFEIETFGRHTT . RN+, T 250
A ALECE TR AR B4 3, T2 % & NUMDIGITS. Fo i 205 W i i 2 YO R L6 1 2
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127 FIFHHFEE

i MAXGUESS, MAZEEE 10, XFES 5 TS SO VAT I ) BRI R R 07 1 1 4L
HEUEWEE 45 171 46 174005, Mo B E2, F8F R R 00384 BT TAE,

print() bR FCVE R R BRI AR, DA 263 Pico. Fermi Fl Bagels T #RiEM & X,
5% 48 1THY print)EATERRBIMA T % (NUMDIGITS), H HIEFEFMFLEFMAT %s, XFhH
AR Y A H A

12.7 FAFEIHEME

FAFR AR MR —MRFETT X @%, RAEE-DNFAEPEN RS
FAPERERIE, U AR AT+

>>> name = 'Alice'

>>> event = 'party'
>>> where = 'the pool'
>>> day = 'Saturday'
>>> time = '6:00pm’

>>> print('Hello, ' + name + '. Will you go to the ' + event + ' at ' + where

+ ' this ' + day + ' at ' + time + '?"')
Hello, Alice. Will you go to the party at the pool this Saturday at 6:00pm?

IEAVRIFE R, RMELEEZ N TR AR —1T9, Mk, ATABHF A&
ffifH (stringinterpolation), B fLVFIAMR %s KRR b ALAF o IXFEM o5 (24T I MU e 1d BH AT
(conversion specifiers), )5, TERBHENANEZEELIR, B D%s SWABITREN—
AR TR, IR, TR TE AR BT S A A AT AR [ -

>>> name = 'Alice'’

>>> event = 'party'
>>> where = 'the pool’
>>> day = 'Saturday’
>>> time = '6:00pm'

>>> print('Hello, %s. Will you go to the %s at %s this %s at %s?' % (name,
event, where, day, time))
Hello, Alice. Will you go to the party at the pool this Saturday at 6:00pm?

TR T AR AR A B A A T B, 58 1 MERATH 1 M%s, 52 MERY
HATFH 2 DN%s, VARLSHE, FRATHIAZBAIEH DM Yos FeA Ul IR AIRCH AR TH o

(PRI TN 2 PR B 55— AL, TR E R TR R s B A 2L,
AR FAF R AR PFrA & B S P AT B RR2E A, IR — R —
NFRER, KR AR,
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E>>> spam = 42

| >>> print('Spam == ' + spam)

| Traceback (most recent call last):

: File "<stdin>", 1ine 1, in <module>

| TypeError: Can't convert 'int' object to str implicitly

FAPRERE R RIEWA A RAGER, M spam & —PHE, ML ECHZM M
str(spam), MAE spam, (TR IEES HFAMIBOXFFAFE a5, SHAECH I shell
A -

>>> spam = 42
>>> print('Spam is %s' % (spam))
Spam is 42

FAF R AT R AL (string formatting) .

12.7.1  gIEHREHF

55. while True:

56. secretNum = getSecretNum(NUMDIGITS)

57. print('I have thought up a number. You have %s guesses to get it.' %
(MAXGUESS))

58.

59. numGuesses = 1

60. while numGuesses <= MAXGUESS:

% 55 11—~ JokE while 7538, #5442 True, FTAES—EEAEEIT—Z break
WA, EXANTLREAR T, FATE T getSecretNum() bR F A B — A4~ #H FL 19 F =, 48
NUMDIGITS fE NS 8L 1B 451 Z k4L, DA IR E — A2 /DA A s, XS b4+
TRIE 45 secretNum, iCf¥, secretNum H'WEHZ— DNFERH, MASEE,

5% 57 AT FAF BRI E M A S A R ERE, SRR ILREEN T 20, % 59
TS & numGuesses WE A 1, FRiX2% 1 WEN., RIEHE 60 11FF46 2 — 181 while
1B3F, H#E numGuesses /NT H % T MAXGUESS, XAMERH—EHHET T,

12.7.2 FREITEHRB9EM

61. guess = "'

62. while Ten(guess) != NUMDIGITS or not isOnlyDigits(guess):
63. print('Guess #%s: ' % (numGuesses))

64. guess = input()
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127 FIFHHFEE

guess A HE ST input() R EUR BB R AEN . XA U & — BRI ZOR LR ML
B, ERBREA— AN AR R SR, I BT A AR
MIRLE, XM 62 1T HRHY while TEIAET I IR .

5 61 1THE guess BB B2 FATH , A S — IR FIWT while (EFF A& PEI, 2% False,
MTTER PR IAAT °] AZE A B PR R A

12.7.3 MRMFPMROBNSE HER

66. clue = getClues(guess, secretNum)
67. print(clue)
68. numGuesses += 1

LPATERE G 62 1T IRHY while TEINZ )5, guess HHEE T —MERUNAEN, B2 &
guess Fl secretNum % 45 getClues() PR %L, %R EGR P& LR —ANFRFH, 56 67 171t
ZFEMRRRETK. 68 T NNEE A HER/EFFIE numGuesses Ml 1,

12.7.4  FIBT IR B i iw

R, F 60 THYEE 2 1 while AT 75—~ while TE3h 2, JE#E =M 55 17146,
AL TR Z P IEAR U R EIEAR (nested loop) . 4 break /7] continue 1544
BBk e N ZRTEER, T A 2 Bk it AP B 35

70. if guess == secretNum:

71. break

72. if numGuesses > MAXGUESS:

73. print('You ran out of guesses. The answer was %s.' % (secretNum))

2R guess il secretNum HI(EAHIRE], Bzl IE R HLAE I 2] T LR, 26 71 F7BkH A
£ 60 fTITIARY while fE3F.,

2R guess Hl secretNum FEAMHE, FFURLEPATH 72 17, ESFIMMAREN T T
mME, mRRET, BF2ERFE, miReT.

SRS, PATBERL 125 60 47HY while TE3F, X BRI ZEM— A, WRIAM % T
FEMUH (S 71 7789 break AP TIEIR) , ABAIITRFBIT X MEERE 75 17,

12.7.5 #HRMREEHIR—H

75. if not playAgain():
76. break
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% 12 % Bagels

55 75 Tl play Again() BRECE IR It 2 B A FEt— )R W2 play Again()i2 [7] False,
Sk GRS 55 4TI IR while T3, PBMX MERZ JEA e, BFER T,

Wk playAgain()i2 [l True, ARARFAZINAT break 4], TATRFBERL 01 25 55 17, 2
Fe QI — R R AR, DAMEEC R AT ATFAG Bu i — SR i 2k

12.8 ARE/)Nzh

AR KUE, Bagels /& — MR ERAGIFAE, (E2MBAENEK PR IEANRME, Aad, WRAR—
BB, EAOR IR SR TR AN R R R R . X R R e AR,
2R T AR

RENHT —LEH R TTE (random.shuffle(). sort()Fl join()), PARHNFERY
P, BREEER—EERE, EAMERIERFED THMALER, i spam =
spam + 1 A] LA 5 4 spam += 1, FAFBRIEEE SR AT P %s (FRAFEARULBIAT) 1M
NN A FRFREREEE, WM ER S 3,

TEAREEMEEME RN, ERXTAPENAE PRI, T—=
AT, AN ZE R IR A AR BT & . XA S/ AT T Sonar. Reversi
M Dodger W##k, (EJ2H RRARTRFI RO T A TR 2 HAb ek . ARIREE T T X
SO, ABAR T —E M — DR, PAK S — A R A,

160
BEHXER idu(idu@foxmail.com) E= EERRIY



FI3E HRRERR

AEFEHNE:
o HRIRABIRE;
o X HhFNY Hh;

o AR ATt

o XA abs()PREL.

REASAFWEA, RN T A1 )5 R 80—/ R Besiid. 78 2D iif
e, B ERETE AT A e A # 3l , T A B RS S, SR T A A T R A
4EfE (BP 2D 8 4E=508]) . XfRAE eV AR LR WIS S, X PPk 75 2 —Fh o B B
Fo LA B A ORE T R A5 A R B B

2 R/RAAR R R 2, AR R RIR B B0 — R E B R . XS
A DME A BBt B R P A2 &,

13.1 MRS FIE R IR AR AR

13-1 —MEEMNERREEE, RTNEE 4, BTNEE 6
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FA3E  HRRKAAR

FEMLEL B8 — MR AL Al 7 SO B F R Ry R e BT S, | 13-1 2
PRIC T BT A S ) — 1 [ PR R AL A

TEMEE B, — M TR R — T — I A G, RS, DX TER
Kffre— 1k, R 1319, B SAT e6 i, RITHHAT a4 i,

XA A SRCR B R — N R R Gl S — TR — A AR, AT
AL B MR T MR AR . ARARE A TR math FEAPRIE RRBRR,
A RESALEATAAIERR M BT R F R . MR BRI 13-2 Fr.

) @

w

B 13-2 MHEMNEE, RETHYEBIEFTLER

TE—FIRZEDFE DR TR X (X-axis) B>, fE—1TH) ORI ARET 2 Y
B (Y-axis) RYFBI>. AAARERSEUL X B, FUL Y B, 7EE 132 W, B SAIT LR (5,
6), MAREN (6, 5), MIBSATLN (1, 4), AERAKZ (4, 1),

HE, BRI SEREE BT SR ERTE, A EAS SIS T I A RSl 4
. (B, RATEMERREAR ML RS, WRENAEA T ST (5, 6),
BITHI AT AR (1, 4), A2 AT DAGE AT B K 52 OX A% 3

MBI B S X AARR I BT R ) X AR e 5-1=4. BRI7HY Db iy X B3l 4 4

T
HHEFREE Y PRI AR DE Y BhR. 6-4=2, BH LAWY WEsh 2 4~
T

A AR AR — SRR B, FRATT AT AT e A AR A T P B
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13.2 1%

13.2 1%k

WRRLRRME T 7120 (negative number) 2&/NTEWET ., HFEAH RS
FIRE RN AEL-1 H 0 /) -2 Fo-1 /0 AR ARy B £ (MU i IE %8, positive number )
M 1 IFIRIEN, AR DAERBCAEM-T TS, 0 A5 AR IEB WA ik, 1
B 13-3 w1, FRATFT LAE B EBEEC b i, 58 i b e 28 e

T I | \ T
98-76-5-4-3-2-10912345867389
GHRAL) (kLX)

13-3 £

oo T 2R QA IARIBA N AR RA . RiEKX 4 + 3 TUABEEHGSMGE 4
THiR, w3 T (AR BN, Bt His)).,

N VYVV
| T

| | |
9-8-7-6-5-4-3-2-10912345¢6 789
(e i) (e )

4+3=7

13-4 BINDEABZEMT LR

A AEF A 6D RANAIE R 7, K 13-4 Fim, XE2EHN, HR443 27,
F 5 W) B 1) ZE RS 2l 36 FH RS o R RRIBI, IR, 4- 6 FmEA F IR E
=4, WAL 6 MET, WK 13-5 FiR.

VD)

I | [
98-7-65-4-3-2-109123456 789
2SN (el k)

4-6=-2

13-5 BINDEEBHED T LR

HT B SR AR ER-2, XEKRE 4-6 FT-2,
RN SR A — R, BRSO RSl RN ATk, e A
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FA3E  HRRKAAR

Mo, WRBE IR, SR AR, Fikl-6- (4) BET-2, DRAEAERZ-6, 7]
FH#Dh 4 T, WE 13-6 Fim, HE, -6- (-4) Fl-6 +4 B&5 R,

NV WV
[ i

\ I |
—9—8—7—6—5-4—3—2—10123456789
(st h) (il el )

-6+4=-2

B 13-6 BMEBTHIRYME-NRELER, @AEBNDRRIEMLIR

FATATLME X BB VE2 — R . 3055 — 45 L TRE m po B RS Y Bl AR P 2%
Bt —if, WREIME 13-7 FRi— M RREIRRT .

AV
=103
! l
(3.1) ‘
o ———— +r }
1 -
() P 3
3 20 - I 2 3
1
.
1
L T2
(-15, -25) | .
=3

13-7 WM EEHBAE—EE—MERREHRER

ME—IER (BB E— %), Dt mEdh By % sl wiE—PEg (80m E—4
THO, D5 D,
Aepr (0,0) MR A (origin).,

13.3 BEHE1G

A N EAEIRI AT, AN Lo SR, BB T MR, R A
3 PTG B AT E SR BRI KL
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133 HEETY

15 1: “GSZIEEABRMMS”

BRANVE D 0SB — AR, WA XA AT R X WS (B2
TEBEEMS ), LEBRBLEX NS “IZHE" TELDINS . Z5RT1R2MIE
B, ORI L — RS B — A IR — . 4 + 2814 - 2 #8SET 2, WK 13-8
PR oo

4+-2=2
TS IZH e
4-2:=2

B 13-8 FI51. —/MNIEEF— 48

HI5 2 “BABSEFA— WS

HF PSR B By, W MEEN S H B — NS, W& 13-9 Frs . 4R
ERIEARI Y, PRI — A S E AN E— IR — R,

4--2:6

B IR —

4+2=6

13-9 #FI52. —PMEHRE—NTE

15 3: HNEAYAT 3 et

FRATE 2 AT ARSI AL 805 o X2 MINE 9 7T 2 et (commutative property) . iX
HWRE, B 6+4M4+06XFRMAH, FAXULLER,

IR FATRELIE 13-10 HH/NTHEREH , 7 AR BUINEARTE T2 75 54 T 4L

BB FRATIEAERF— D AR —DIELGAR I, w1R-6 + 8. B AFRNTLEMUMNIE, BT AW PARZ
PP P A S UUELE R, -6 + 8 Hl 8 + -6 RHSFHT,

WL EFE] 8 +-6 M, AT LA ELARINS, FEHER 8-6=2, HZ, XEIK
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13 HR/RAAR

-6 +8 2 2 FATEFH M, 53] THFEEER, fEB0A (M T8 80T HALR g i
T, X EER SR, R 13-11 FR,

-6+8=2
BRICRIE, BN
6+4=10 8+-6:=2

OO+ 000 = 0O01aaoaanm
15 W3 el 5«

4+6: 10 8 6 - 2
OO+ =01rIIraTn - -
13-10 #%153: MSRRI T34 13-11 fERFHEFIS

13.4  ZEXHEFN abs() R AT

—PEFRYLEXME (absolute value) BT HIEA 5. B, ERREIMELAE
b, ERABEXHEA R TIES, Flan, -4 WAEXHER 4. -7 WAEXER 7, 5 (X2—1
B R HERE R 5.

FATAT DARF X AL E AR BT HIGZER 4aXHE, RITFEEMNZRIMES, BRi&ETH
ORAER 4, BEMENAER-2, BNZREMNESZ6, FHN4- (2) 26, 6 MAXE
2 6,

TR F 24, EMITEIERAR, 2 -4 (WM 2% 4) 26, 61
Ha XHE I 6.,

Python 11 abs() b £5R F AW 46X . S5 7EAC H. 3K shell HH#iA

>>> abs(-5)

5

>>> abs(42)

42

>>> abs(-10.5)
10.5

13.5 BRI R
TRV AR R SN0, OV TR B, ARARE R T Am A S
WK 13-12 . A TARKR . KERD T LR TEE X fhARFR 2R, FEAS F Rl
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13.6 ATE/NGE

T, A XA AR

B 13-12 TENBEENLIRR

13.6 AREE/NgE

REBHMEATZRPRZEEENNR, FEARTZ AT, AN —F A & A AL,

BA D P ) — R E AL, TR E RREIRR ., BARA P X AR
Y AR, X RRZAAIEM, Y fi@ LN, R L, ReURA LA, AtREATT
TR T3

TEARTES, AINAT 3 FECEERTS, R ELCR B AR E R R, 56 1 Fh
NGB EZARIING . 56 2 IR MBS G — S, 5 3 R R s
HAR A RCF BB

FEA BRI, BATHAETE P ERAZ RS, FoAFATR i A —
YEDI, TR B B AL T R A BB AR R AR A R A T AR
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% 14 & Sonar Treasure Hunt

TENETENS:

o HUELEH;

o JIFEITE remove();
o FAFERITIK isdigit()s

o sys.exit()EREL,

TEARTEEE S, AT — R ATESS 13 A A A E RIRBIR . X FR A B2
(B E51 2HiR I A& 7RG R XN E R N — B TE) . YRMNEEN
T2 1Bk A iy, g 7R EE A R 4 i h A .

TEARTEMFAR T, BuRIEE A& HCE B P RORFALE , AR BT B 8 FE A 07
B, 7Y (sonar) AT EMBIEYAR—FERAR, (AU TE) FPRERE
WL F I B il R EAA Zix, B2 A EIFIZmEARER 77 m ., AddEa s 240
PN, DAt AT DARITE B EARTEWR L T

BOEE 3 A, MK RA 16 MR ] THBE e, R ITEE S E 14-1
I ES . BB ERES R AR 2R, MABEIREN 7 1), BT A E A6 W] fg
DTEFE N U AR AT (A 14-1 FioR ) .

BE, Z20EMEs—E T, S EAS DN — AT aE, B RKITEX
AMLEAPARRT, WE 14-2 s GEE XSGR ZBIER), (H2 ARz dri o H oy
TERIR IR, DAL P B —L)

Al BAY I AT
B
& L &g .
HESA
@
® " i
FEON A A RER S AR PO
B 14-1 FPEERMNENFERKX B 142 #EZPARXETIL
TREE (REN) BEHE ERHEEERTREENE

BEHXER idu(idu@foxmail.com) E= EERRIY



14.1 Sonar Treasure Hunt {13547 714

14.1 Sonar Treasure Hunt BJiz47 7~

SONAR!
Would you Tike to view the instructions? (yes/no)
no
1 2 3 4 5
012345678901234567890123456789012345678901234567890123456789
NN NN NN S o
N 0
Lo N s U N, _
~~~~~~ 1
2 ~ ~ ~— o~~~ ~ T~ Y~ ~ NN e~~~ e e oo S~ Y~~~ ~ Y~~~ o~ o~
~~ T~ 2
3 ~ o~ o~ ~ ~ ~ ~ ~ ~ o~ ~ ~ o~ ~ ~ ~ o~ o~ ~ ~ ~
“““ Y 3
B e S NS SN SN N S S LSS NS LSS s s s
~——~ttt g
SNN Yo~ o~ Y~~~ ~ o~ ~ ~ o~ o~ e e~ e~~~ ~ o~ o~~~ o~~~
~T~ Tt §
6 RN e NN N N NN s
~ e
SRR DU . v v~ s s e~ e
~—~t 7
g "~ . N N N U N LU U s o
~ e~~~ o~ 8
9~ e v N s s N N
e Y 9
10 ~ o~ ~ ~ ~ o~~~ ~ ~ ~ e~ e~ S~~~ ~ oo m~— e m— o~~~
~n~ ~10
11 S U, N N
~ ~" 11
12~~~ "~ e~ T e T ~ T e T e T ~ i~ ~~
R RRPERPNS
13 St N NN N NN N N "
~ T~ e~ ~13
14 St U NN N N e
“““ ~14
012345678901234567890123456789012345678901234567890123456789
1 2 3 4 5

You have 16 sonar devices left. 3 treasure chests remaining.
Where do you want to drop the next sonar device? (0-59 0-14) (or type quit)
10 10

1 2 3 4 5
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% 14 & Sonar Treasure Hunt

012345678901234567890123456789012345678901234567890123456789

O A O VI ) ~ ~ o~ ~ o~
~ T~~~ ~"" 0

1,\_, ~ o~ o~ ~ e~~~ o~ o~~~ ~ o~~~ P U D A A N ~

~e~ T~ e~~~ ]

2 ~ ~ ~ e~~~ ~ o~ o~ P e A N D N ~ o~~~ o~
~~ o~ 2

3 ~ o~ o~ ~ ~ ~ ~ ~ ~ o~ ~ ~ o~ ~ ~ ~ o~ o~ ~ ~ ~

“““ ~ o~~~ ~ 3

4 R A U s P N A A N I U U )

~ o~~~ 4

SNN Y~~~ Y~~~ ~ o~ ~ ~ o~~~ o~~~ o~~~ o~~~ ~ o~ o~~~ o~~~

~ o~ o~~~ ~ 5

6 ~e~ T N N e N U U A A D D)
~ o~~~ ~~~f

7 Tty y Yy P L A A A N U N N S U P
~ o~ ~~7

8 ~ Y~ ~ o~~~ o~~~ o~~~ ~ o~ o~ ~ o~ ~ o~ o~ ~ A~ ~ o~ o~
~ T ~~~~" 8

9N ~ o~~~ ~ ~ o~ ~ ~ ~ o~ ~ o~~~ o~ o~ o~~~ T~~~

~ i~ ~ ~—~ 9

10 ~ "~ ,\,5 ~ ~ o~~~ ~ ~ A~~~ o~~~ A~ A~~~ o~~~ o~

11 ~ T~~~ ~m e~ T~ Y ~ e~ T~ T e~~~ Y o~~~

~ ~ 11

12~,\,~‘,\,‘~,\,~",\,N,\,N,\,N‘,\,f\,,\,"N‘N‘NN‘N‘NN‘N‘“r\,/\,r\,“‘/\,r\,
e e R V]

13 N~ o~ R R P D DD DD D A U U D P ) ~ e m— o~ YT ~

14 R N S N U U O OP N ~ ~ ~ o~ o~ ~ o~

012345678901234567890123456789012345678901234567890123456789
1 2 3 4 5
Treasure detected at a distance of 5 from the sonar device.
You have 15 sonar devices left. 3 treasure chests remaining.
Where do you want to drop the next sonar device? (0-59 0-14) (or type quit)
15 6
1 2 3 4 5
012345678901234567890123456789012345678901234567890123456789

0 R I D A A N A A A U A A ) ~ ~—~ ~ ~
~ o~~~ o~ 0

1~ ~~~ N R D ) ~ o~ e~ R R D U U U DI ~

~~ T~~~ ]

2 ~ ~ ~ o~ o~ ~ T~ T~ S e L A N N ) o~~~ ~
~—~ ~ 2
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3 ~ o~ o~ ~ " o~ ~ o~ T~ Y~~~ Y~~~ Y~ ~ o~~~ ~ ~

“““ ~ o~~~ ~ 3

4 ~ e~ o~~~ ~ ~ e~ P A A N e SR U D N P NI PN

~ o~~~ 4

SNN‘“/‘\//‘\//‘\/‘/‘\/‘/\//‘\/"/\/‘/\/“/\/“‘N‘NN‘NN/\/NN‘NN"/‘\/‘/‘\/‘/‘\/NN‘NN

T~ T~ T~ ~~~"§

6 T~~~ e R - R e T ]

Ve Y~~~ ~~~f

7 ~ Ty y e ~ ~ ~ ~ o~ S~~~ o~ Y~ ~ ~ ~ o~ o~ ~ e~~~ ~

TN~ o~ ~~7

8 ~ ~ ~ o~~~ o~ o~~~ ~ o~~~ ~ "~ ~ o~ o~ ~ T~ ~ o~ o~
~ o~~~ 8

9~“‘NN‘N‘N P T A A s VRV U A )

Yo~~~ ~—~ 9

10 TV Y~ NS ~ ~ o~~~ ~ ~~ Y e m Y e~ Y e Y Y e~ Y e e Y~

S~ o~ ~10

11 ~ Y e~~~ ~ e e e~ S A YN ~ e~ Y~ Y e~ Y e~ Y e~ Y~~~
~ ~ 11

12~~~""~" "~~~ ~ e~~~ e~ T e e~ T T T T e T e T e T T T Y e~ ~ o~

B I ]

13 A L T e S A A A D A D U ) ~ e~ YN ~

‘N‘N“NNNN13

14 NS U O NP NP NP NP N PPN P

012345678901234567890123456789012345678901234567890123456789
1 2 3 4 5
Treasure detected at a distance of 4 from the sonar device.
You have 14 sonar devices left. 3 treasure chests remaining.
Where do you want to drop the next sonar device? (0-59 0-14) (or type quit)
15 10
1 2 3 4 5
012345678901234567890123456789012345678901234567890123456789

0 R A R I D A N N A ) ~ ~ o~ ~ "~
~ o~~~ o~ 0

1~ ~~~ ~rmm—— S~ e~ T~ ~ o~ o~ R U D A U D AU ~

~e~ T~~~ ]

2 ~ ~ ~ e~~~ ~ o~ T~ P R A A O P NP
~—~ o~ 2

3 ~ o~~~ Y~ ~ ~ ~ ~ o~ o~ ~ o~ ~ ~ ~ o~ o~ ~ ~ ~

“““ ~ e~ Y~ 3

4 A P N N U )

~ o~~~ 4

SNN Yo~ o~ Y~ Y~ o~ ~ o~ ~ ~ o~~~ e~~~ o~~~ ~ o~ o~~~ o~~~

T~~~ T~~~ §

6 ~~ R e O L e B 2 R RO R

Ve Y~~~ ~~~f
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7 ~ Ty ey ey ~ ~ ~ ~ S~~~ o~ Y~ ~ ~ ~ o~ o~ ~ e~~~ ~
~ o~ ~~7

8 ~ ~ ~ e~ Y~~~ Y~ o~ ~ o~~~ ~ "~ ~ o~ o~ ~ T~ ~ o~ o~
~ T ~~~~" 8

9~ ~ o~~~ ~ ~ o~ ~ ~ ~ "~ ~ o~ S~ Y Y A~ Y~ Y~

~ i~ ~ ~ o~ 9

10 ~ "~ ~Q ~ 0 ~~ "~ ~ ~ ~ e~~~ Y~~~ ~ e~~~

11 ~ T~~~ Y~ ~ o~ S~~~ T~ ~ e~ T~ T e~ Y e~ o~~~

~ ~ 11

12~~~"~ "~~~ T~~~ e~ T e e~ T T e T e T e e T e T e e T T T T ~ o~

e A V]

13 "~~~ T e T T T T e e T T T T e T e o e e e e e e~ T e~ T T e e e e T T T ~

14 ~~~"~"~""" "~ P I A e U T A ~ ~ ~ o~ o~ ~—~

012345678901234567890123456789012345678901234567890123456789
1 2 3 4 5
You have found a sunken treasure chest!
You have 13 sonar devices left. 2 treasure chests remaining.
Where do you want to drop the next sonar device? (0-59 0-14) (or type quit)

...skipped over for brevity...

1 2 3 4 5
012345678901234567890123456789012345678901234567890123456789

0 R A A A A I D A A N N A ) ~ ~—~ ~ "~
~ o~~~ 0

1~ ~~~ P A ) ~ o~ e~ ~O~ e~ T~ T e e e T T T Y ~

~e~ T~~~ ]

2 ~ ~ ~ o~~~ ~ T~ T~ ~t e ~~Q~~~0~~ "~~~ ~ ~ o~~~ o~
~—~ S~ 2

“““ ~ o~~~ ~ 3

4 Y~ Y o~~~ ~ ~ e~ “,\/‘,\/‘,\/‘,\/O‘N/\,O“N/\, e L R A U

~ o~~~ 4

SNN‘“NNN‘N‘NN“N‘N",-\_,"‘N‘NN‘NNNNN‘NN"N‘N‘NNN‘NN

~ T~ T~ Y~~~ 5

6 Tt~y NNNN‘NONNN"‘NNNN‘NN‘NN‘NN‘“NN‘NNN‘NNN
0~~~ ~~~f

7 ~ T Ty ~ ~ ~ ~ o~ o~~~ o~~~ o~ ~ ~ o~ o~ ~ o~~~ ~
~ o~ /\//‘\47

8 ‘N“"N“‘N‘NN‘NNN‘NN"NNN"N‘N"NNN“N‘O“‘O‘N‘NN“‘N

~ o~~~ 8

172

BEHXER idu(idu@foxmail.com) E= EERRIY



14.2  Sonar Treasure Hunt [{1iE4¢hg

~~1 10
11 0~ e T et e e

~ 11
12~ e R R T
T 2
13 T e e e e T ~
~ e ~13
14 S e e NNt Ut Y
“““ ~14

012345678901234567890123456789012345678901234567890123456789

1 2 3 4 5

Treasure detected at a distance of 4 from the sonar device.
We've run out of sonar devices! Now we have to turn the ship around and head
for home with treasure chests still out there! Game over.
The remaining chests were here:
0, 4
Do you want to play again? (yes or no)
no

14.2 Sonar Treasure Hunt HJJE QS

T X AR AR A SR E AR — AR SR, SRR HE SRR AEA sonar.py,
RIGHT F5 BB TX AR . R A X 5 M ales iR, A http://invpy.com/
diff/sonar ERITEL diff TH, $E/RAE S 4 A 24T HLEL .

sonar.py
1.# Sonar

2.

3.import random

4.import sys

5.

6.defdrawBoard(board) :

7. # Draw the board data structure.
8.
9. hline = ' ' # initial space for the numbers down the left side
of the board
10. for i in range(l, 6):
11. hline += (" ' * 9) + str(i)
12.
13. # print the numbers across the top
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% 14 & Sonar Treasure Hunt

14. print(hTine)

15. print(' '+ ('0123456789' * 6))

16. print()

17.

18. # print each of the 15 rows

19. for i in range(15):

20. # single-digit numbers need to be padded with an extra space
21. if i< 10:

22. extraSpace = ' '

23. else:

24. extraSpace = ''

25. print('%s%s %s %s' % (extraSpace, i, getRow(board, i), i))
26.

27. # print the numbers across the bottom

28. print(Q)

29. print(’ '+ ('0123456789' * 6))

30. print(hTine)

31.

32.

33.def getRow(board, row):

34. # Return a string from the board data structure at a certain row.
35. boardRow = "'

36. for i in range(60):

37. boardRow += board[i][row]

38. returnboardRow

39.

40.def getNewBoard():

41. # Create a new 60x15 board data structure.

42. board = []

43. for x in range(60): # the main Tist is a Tist of 60 Tists

44 board.append([])

45. for y in range(15): # each Tlist in the main Tist has 15 single-
character strings

46. # use different characters for the ocean to make it more readable.
47. ifrandom.randint(0, 1) ==

48. board[x].append('~")

49. else:

50. board[x].append('"")

51. return board

52.

53.def getRandomChests(numChests):

54. # Create a 1ist of chest data structures (two-item Tists of x, y int
coordinates)

55. chests = []

56. for i in range(numChests):
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57.
58.
59.

60.def isvalidMove(x, y):

61.
62.
63.

64.defmakeMove(board, chests, x, y):

65.

Remove treasure chests

66.

invalid move.

67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
chest.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.

device.' % (smallestDistance)

89.
90.
91.

out of range.'

92.
93.

94. def enterPlayerMove():

95.

xy coordinates.

chests.append([random.randint(0, 59), random.randint(0, 14)])
return chests

# Return True if the coordinates are on the board, otherwise False.
return x >= 0 and x <= 59 and y >= 0 and y <= 14

# Change the board data structure with a sonar device character.
# from the chests 1ist as they are found. Return False if this is an

# Otherwise, return the string of the result of this move.
if not isValidMove(x, y):
return False

smallestDistance = 100 # any chest will be closer than 100.
for cx, cy in chests:
if abs(cx - x) > abs(cy - y):
distance = abs(cx - x)
else:
distance = abs(cy - y)

if distance <smallestDistance: # we want the closest treasure
smallestDistance = distance

if smallestDistance ==
# xy is directly on a treasure chest!
chests.remove([x, y]l)
return 'You have found a sunken treasure chest!'
else:
if smallestDistance< 10:
board[x][y] = str(smallestDistance)
return 'Treasure detected at a distance of %s from the sonar

else:

board[x][y] = '0O'
return 'Sonar did not detect anything. A1l treasure chests

# Let the player type in their move. Return a two-item Tist of int
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% 14 & Sonar Treasure Hunt

96. print('Where do you want to drop the next sonar device? (0-59 0-14)
(or type quit)')

97. while True:

98. move = input()

99. if move.lower() == 'quit':

100. print('Thanks for playing!')

101. sys.exit()

102.

103. move = move.split()

104. if Ten(move) == 2 and move[0] .isdigit() and move[l].isdigit() and
isValidMove(int(move[0]), int(move[l])):

105. return [int(move[0]), int(move[1l])]

106. print('Enter a number from 0 to 59, a space, then a number from
0 to 14.")

107.

108.

109.def playAgain(Q):

110. # This function returns True if the player wants to play again,
otherwise it returns False.

111. print('Do you want to play again? (yes or no)')

112. return input().lower().startswith('y')

113.

114.

115.def showInstructions():

116. print('''Instructions:

117. You are the captain of the Simon, a treasure-hunting ship. Your current
mission

118.1is to find the three sunken treasure chests that are lurking in the part
of the

119.0cean you are in and collect them.

120.

121. To play, enter the coordinates of the point in the ocean you wish to drop
a

122.sonar device. The sonar can find out how far away the closest chest 1is to
it.

123. For example, the d below marks where the device was dropped, and the 2's
124. represent distances of 2 away from the device. The 4's represent
125. distances of 4 away from the device.

126.

127. 444444444
128. 4 4

129. 4 22222 4
130. 42 24
131. 42d24
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132. 42 24

133. 4 22222 4

134. 4 4

135. 444444444

136. Press enter to continue...''")

137. input()

138.

139. print('''For example, here 1is a treasure chest (the c) Tlocated a
distance of 2 away

140. from the sonar device (the d):

141.

142. 22222

143. c 2

144. 2d2

145. 2 2

146. 22222

147.

148. The point where the device was dropped will be marked with a 2.
149.

150. The treasure chests don’t move around. Sonar devices can detect treasure
151. chests up to a distance of 9. If all chests are out of range, the point
152. will be marked with O

153.

154. If a device is directly dropped on a treasure chest, you have discovered
155. the Tocation of the chest, and it will be collected. The sonar device will
156. remain there.

157.

158. When you collect a chest, all sonar devices will update to lTocate the next
159. closest sunken treasure chest.

160. Press enter to continue...''")

161. input()

162. print()

163.

164.

165. print('S ONAR !'")

166. print(Q)

167. print('Would you like to view the instructions? (yes/no)')

168. if input().lower().startswith('y'):

169. showInstructions()

170.

171. while True:

172. # game setup

173. sonarDevices = 16
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% 14 & Sonar Treasure Hunt

174. theBoard = getNewBoard()

175. theChests = getRandomChests(3)

176. drawBoard(theBoard)

177. previousMoves = []

178.

179. whilesonarDevices> 0:

180. # Start of a turn:

181.

182. # show sonar device/chest status

183. ifsonarDevices> 1: extraSsonar = 's'
184. else: extraSsonar = "'

185. if len(theChests) > 1: extraSchest = 's'
186. else: extraSchest = ''

187. print('You have %s sonar device%s left. %s treasure chest%s

remaining.' % (sonarDevices, extraSsonar, len(theChests), extraSchest))
188.

189. X, y = enterPlayerMove()
190. previousMoves.append([x, y]) # we must track all moves so that
sonar devices can be updated.
191.
192. moveResult = makeMove(theBoard, theChests, x, y)
193. if moveResult == False:
194. continue
195. else:
196. if moveResult == 'You have found a sunken treasure chest!"':
197. # update all the sonar devices currently on the map.
198. for x, y in previousMoves:
199. makeMove(theBoard, theChests, x, y)
200. drawBoard(theBoard)
201. print(moveResult)
202.
203. if len(theChests) == 0:
204. print('You have found all the sunken treasure chests!
Congratulations and good game!')
205. break
206.
207. sonarDevices -= 1
208.
209. ifsonarDevices == 0:
210. print('We\'ve run out of sonar devices! Now we have to turn the
ship around and head')
211. print('for home with treasure chests still out there! Game over."')
212. print(’ The remaining chests were here:')
213. for x, y in theChests:
214. print(' %s, %s' % (x, y))
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215.
216. if not playAgain(Q):
217. sys.exit()

143 WitFERF

P BRI LA QR 2 BT, BB LG AN K, PARE T e 2 B ABtH. Sonar Xk
FEZIRBIFN R AL E IR, R R, Wl riB eSS (data structure) .
BARLEH AT FR L Y I E RS E . B, 1255 11 %, Tic Tac Toe JiF R H)
HARGEH 2 — TR EIIR, HFRHFERFR X, O EWKT, MIIRF BT RERT]
KF R LIRS T . TE Sonar WEHH, BT TEAR 5 RS AN A B0 (67 B AR BT R DL Hodhe
Gt

14.3.1 R0 IT4E

1. # Sonar

2.

3. import random
4. import sys

5% 3ATHES 4475 AT random Hl sys #iH, sys BRAE T exit() R, ELFEREF
SEZVEER, AEXAEFF T, A2 A BNX AR

14.3.2 ZRHHFXIR

| 6. def drawBoard(board): |
Sonar Yk B R AR R LA X AT Y B ARAR L E ) — 1 ASCIL FAF R “WgvE”,
MR B 1 BN ESA ) MRS (~) RFREENER, TFR:

1 2 3 4 5
012345678901234567890123456789012345678901234567890123456789

0O~~~ "~ ~ o~ o~ ~ o~~~ ~ o~ T~ T~ T~ o~ T~~~ T~~~ ~ e~ o~ ~
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~ "~ ~~4
5 ~ ~ ~ ~ o~ ~ o~ o~ ~ o~ ~ T ~ o~ ~ ~ ~ o~ o~ o~ ~ o~
~ o~~~ o~ ~ e~ 5
6 ~ e~ o~~~ ~ T ~ ~ o~ ~ o~~~ o~~~ ~ o~ o~ ~ o~~~
~ i~~~ ~~~6
7 ~ ~ o~~~ o~ o~ ~ o~ ~ o~ o~ ~ o~ ~ e e~ YYD Y~~~

8§ ~ ~ ~ ~ o~ ~ ~ o~ ~ o~ o~ ~ o~ ~ ~ o~ ~ ~ ~ ~ o~ o~
R A I DD PPN 8

9 ~ ~ e~ S e~ Y~ ~ ~ o~ o~ ~ ~ ~ o~ o~ Y o~~~ o~~~
~ o~ o~~~ A 9

10 ~ o~~~ et~ ~ o~~~ ~ o~~~ o~ T~ ~ ~ ~e~ Ty ~ "~
PR R 10

11~~~ "~~~ ~ o~~~ Ty Yy ~—~ ~ o~ o~ ~ o~ o~~~

13 e S, o
~ e~~~ ~13
AN UNS NN e e e
~~~14
012345678901234567890123456789012345678901234567890123456789
1 2 3 4 5

drawBoard () £ 22 i H 4 R

o H1H, QB -NFAREE, FHM1. 2. 3. 4 M5 iRiE, BFEPEARRENS
EEFF (KRR X 3 B A84% 10, 20, 30, 40 F150),

o 24, HHXAFREBRIRRET RS X MR,

o 34, THWMFREBENE 17, HHIERFNMAAITE S Y AR,

o AN, TEIKHHATE X fll. ZEFTA DAL EEA B AR, XHESHERSERTE
WL CE T R AR

14.3.3 TETREBLEHI X %

7. # Draw the board data structure.
8.
9. hline ="' ' # initial space for the numbers down the left side of
the board
10. for i in range(l, 6):
11. hline += (" " * 9) + str(i)
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PE— T 14-3 FrnpiipEm g TR, EEMAMS (+), mARZHE, FrABATe] AR
B oA AR -

++++++ bt L 2T # first line
+++01234567890123456758901234567890123456789 # second line

L[ MM e s s e s e st e s thipd ]ine
14-3  FASRITENH AR TN B =48

B AT ERR 10 MR ZIER B Ber 2 8], WA 9 NS, TE 1 BRETEA 13 4
. A 9ATEIS 11 AT B ATE T RR X T AR TR, I HILERF 228 hline
A g,

13. # print the numbers across the top
14. printChTine)

15. print(" ' + ('0123456789' * 6))
16. print(

B SR T BN BN AR A TS, B BT EHE hline BN, RIGHE T —174,
TH 3 A=t (ERIZATREE B HIXT 57 ) , SR )5 1T BV 47 H3°'01234567890123456789012
3456789012345678901234567890123456789'" . {H 2 A LAfH A Bt 77 2 (10123456789" * 6) K A= A
TR, XAER MRS R,

14.3.4 RHRRGFHIT

18. # print each of the 15 rows

19. for i in range(15):

20. # single-digit numbers need to be padded with an extra space
21. if i< 10:

22. extraSpace = ' '

23. else:

24. extraSpace = "'

25. print('%s%s %s %s' % (extraSpace, i, getRow(board, i), 1))

5 19 173 25 4T3T B T 2R BRI —1T, B T —EIGINR . 2R Y SR
HF, for TEAATEN 0 3| 14 17, PARIFEAR I BHLNTT 5,

XA AN, MITEE, —68 (R 0. 112 %) WEEF RS —MIE, mEi
g (810, 1112 %) BEAWAIE, WRASRHE I NRE, T EX .
P T PR :
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9 ~ ~ Y~~~ o~ o~ ~ ~ ~ o~ o~ ~ ~ ~ o~ o~ Y o~~~ o~~~

PR TTIRAR (] B AE T — RLERHT I — S 25A4% 56 21 178 24 4T RIS HEE & extraSpace
WEN 1N 1 ADAEFEFH, BRAITH AR extraSpace, {Hi2 HA U752 — %
W, B4R 1 ADERTR. S0, ERE 1DEFRE, EHXRIE, SITHAETTR,
BN R,

getRow () BREGEZATHL, I HaRk [l — D545 R FRIZATRIHEBOR . RBP4
Iy, FAETE board 22 & H YT E IR A AT R, T FNTREF X DR

14.3.5 7FERRERLZLSI X HhaktR

27. # print the numbers across the bottom
28. print(Q

29. print(' "+ ('0123456789' * 6))

30. printChTine)

5527 178 30 77FNEE 13 1738 16 17250, ENIHFEFAFREERFT B X Bl AR AR,

14.3.6 REUEFH—ITHRE

33. def getRow(board, row):

34. # Return a string from the board data structure at a certain row.
35. boardRow = "'

36. for i in range(60):

37. boardRow += board[i][row]

38. returnboardRow

Z 4 board & RN BN BIRI— M EHRSE, getRow () RECH AR —1TRI12 T —
MERF R

B & boardRow WE AT FRFH ., Y HIARARIEN row SECELIE., EANFRF
A board[0][row]. board[1][row]. board[2][row]......board[59][row]iE e K 1
MR, X2FE R, ZITEEMNET] 0 BEG| 59 1 60 NF4F.
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%5 36 17HY for TEMMET THEL 0 2] 59, FERRERH, SITHERAREIESEH T —
MNEFFE 3] boardRow HIAKE . FRNEIFTEM, boardRow BLHHAFEN—1TH) ASCIL ZE4F
FEHR, R R ],

14.3.7 BIEZE—HEHBRFEXRR

40. def getNewBoard():

41. # Create a new 60x15 board data structure.

42. board = []

43. for x in range(60): # the main Tist is a list of 60 Tists
44, board.append([])

FEBE— YT U6 8T ) Jie X B IR 46, AR 75 25— BT Y board X#E 451 . board %t¥E 4514

RAEFARIRN—NFIFR, 1 MIRER X B, HTUHERRIE 60 NF4AFH
FERE, FTLASE 1 MYIRFEAS 60 15K, Q@ —A for I, B R4 board Ffi il 60
MEWHIE,

45, for y in range(15): # each Tlist in the main Tist has 15
single-character strings

46. # use different characters for the ocean to make it more readable.

47. if random.randint(0, 1) == 0:

48. board[x].append('~")

49, else:

50. board[x].append(' ")

B2 board iE A IEZ 60 M= MFI R —DFNFR., 60 MFIRPWE IR, #E
TR IR AR AR — A X s bR, FEWER A B 15 T, BrbA 60 IR A — AN #E
i, BRI 15 NFAF. B A5 TR A A for fEIF, BEHMT 15 MEANFEFFH AR
TR

HETET SR — BEEALIEHC ~ O H A A FAF R . Q1R random.randint()i [F] 9 {H 2
0, WIMFFFE ~" s FW, WMFFR, XEHFEE EEG RV . BENET
TR,

IC4E, board AR ZME 60 MR —NIIE, 60 NIRRT ENIIRIME 156 NFERF
B IXEIRE , EARPULAR (26, 12) BFAF R, F5 21717 board[26][12], T A& board[12][26].
e X BHR, RIERY IR,

| 51. return board

5, XEEGR P board A & HAIME.,
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14.3.8 GIEMBYIHBEM

53. def getRandomChests(numChests):

54. # Create a 1ist of chest data structures (two-item Tists of x, y int
coordinates)

55. chests = []

56. for i in range(numChests):

57. chests.append([random.randint(0, 59), random.randint(0, 14)]1)
58. return chests

Tk o BE AL R 9 A AE R L. B & BB PR — DI R SRR A
XA BEHCRE 2 — 1 XABFRAT Y 2847,

BN, ARAE T RIEIRLSEIR[2, 2], [2, 4], [10, 0]], APXELERE 3 A EN, — M
T (22), BN FHEERA4L), £ TTEA0,0).

numChests Z#5IF R EUE A L 2 /D ICER 56 56 1THY for TEFAF 21518 numChests
W, TEEBRERT, 857 FTIRIMEEH AL — A 51R, X ABIRATLUZ 0 3 59 2 [H
AR, Y AARFT AR 0 3] 14 ZRMEREE. 1EASEIEIBES append FiERIFRIER
[random.randint(0, 59), random.randint(0, 14)], RF<EEIZRMIT[2, 2], [2, 4]5[10, O]iX#E
)—AFNRME, FEXATIRETINEF chests 7,

14.3.9 FEi—RBIEETBR

60. def isvValidMove(x, y):
61. # Return True if the coordinates are on the board, otherwise False.
62. return x >= 0 and x <= 59 and y >= 0 and y <= 14

B AR B CE PR A ) X ARARAN Y ARARESE, T AR AT REAS B AE. X
ARFRALAE 0 2 59 Z (8], Y ABFRAAATE 0 B 14 Z[H],

isValidMove() BR &8 FH — MR LAY R IA R, - H and BRAEFF R A ORZ SR A0 #0
A True, WHRA—NH5 72 False, HAEEANFIXA AL RAERN False, 1% bR HGR Bl Hc 4 17
JR1H..

14.3.10 TR EHIT—IRZF)

64.def makeMove(board, chests, x, y):

65. # Change the board data structure with a sonar device character.
Remove treasure chests
66. # from the chests Tist as they are found. Return False if this is an

invalid move.
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67
68
69

# Otherwise, return the string of the result of this move.
if not isValidMove(x, y):
return False

T Sonar JEAHY, IS HEHFARAR, HXH TR RRES R —ME, BRER
BRI EAE A 2L, FrbA, MIsE ST — A X ABFRAT Y ABHR R AT — IR B i
%, Y AR S AR o AR 4 67 B 1B B

makeMove()BREIEZ 4 S8 TERIREIRSEH . BUEAEBIREN . X ABFRA Y 2847,
AERAZ L X AAARAT Y AAFRATER AR T, 56 69 174F12[1] False, IR isValidMove() R %X
1R [H] False, #HB4 makeMove()rf £t Kf1% 5] False,

0, makeMove() K& [B]—NFAFER, I QAT B2 A% 5 -

MR ZABR EEM TR EMRZ L, makeMove()iR [F]'You have found a sunken
treasure chest!',

o G ARKREE B EA IR BIFE 9 A, makeMove()iR [F] 'Treasure detected at a
distance of %s from the sonar device.! (FHH%s 2 BEE W IR B E B ),
e I, makeMove()¥fi& [F]'Sonar did not detect anything. All treasure chests out of
range.',
71. smallestDistance = 100 # any chest will be closer than 100.
72. for cx, cy in chests:
73. if abs(cx - x) > abs(cy - y):
74. distance = abs(cx - x)
75. else:
76. distance = abs(cy - y)
77.
78. if distance <smallestDistance: # we want the closest treasure chest.
79. smallestDistance = distance

M T iR BEB T AR AR AR, AR EEA N XY Birp—a%, #A1H
B RE R E A A RCE A

14.4  HRENFRITHYBCFEAG I BIA

x ZHM y SEREH (Ri2 3 2), BN—ERRIEFLATRR EHMAE, 42
& chests KHAAEA[[5, 0], [0, 2], [4, 2] X FEHIME . X L(HFRIR 3 AMEER A E . AT LA
B RN A E 14-4 Fiw . XFTOLT(3,2) B gk A5, & BBl AS [ 1 5 BT 4 1 i o TE A X [
14-5 7w,
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0123 45 012 3 45
0 = of3 121222 |=
1 AEEEA R E
2| & = 2 @2 |1 1@\ 2
3 s3]
4 4130212121212
5 s{3 133131313

B 14-4 [[5,0],[0,2], [4 2]IFiRMEER B 14-5 HXREARCE TEMNEG2)MNES

B2, At e ek PRI AT E MBI TR KRB R R A —
ARIBA, TR, Bl— XY ALAREY IR RS R A X ABFRIY 22 B XHEFA A Y AR AR 220
& WA PR A R AR .

XERE, A% A PR AR X AR 2B FE A0 X AR AR, SR 5 BUXAME P 4 XHE.,
PARRIRE 7 AR AL PR A 945 1) Y ARFRAFIRL AR Y Y AR . PRIE BRI P 9 45
FR T A (A B S

B, EEFEANE X AARA Y AedR2 3 il 2, W 14-4 iR, 58 1 ECEM (R
E[[5, 0], [0, 2], [4, 2114 A9%5E 1 30) 1 X AeARAN Y ABFRA2 5 F1 0,

1. XF X ABER, 3-5MEERE-2, -2 HAERZ 2,

2. XPT Y ARAR, 2-1 MEERE 1, 1 AEXHER 1,

3. HCEBAZEXME 2 Fl 1, BRAMER 2, FrRA 2 W@ e g & F L T2 45 (5,0) F 98
R AR,

AT AE — B 14-4 R, BHXNEER A TR, FRAT (5,008 58 FE
FETEFR N TIES 2 DRI, AEIRATE LR — T A A A ER, AW — T
TR A IR,

FAPRKALT (3,2) WIEMRERAT (0,2) IR Z BRI E .

1. abs(3 - 0)MIZERZ 3.

2. abs(2 - 2)I45HE 0,

3. 30K, FIAMGET (3,2) MAEMAREEINT (0,2) MMEMMWIEEZ 3,

FAPRKALT (3,2) WIFEMNRERMT (4,2) WEEAEZ BRI .

1. abs(3 - 4)MIZEHEE 1,

2. abs(2 - 2)M&EHRE 0.

3. 10K, FrAZIAIMIEEE 1,

F—THE 14-4, F-ATATAKIE A X 3 MR AR ERR) ., XNEERARN. NEH
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145 %5 J5 1% remove()

WA H| 3 MUURBE EM Z AR 2 2. 3 81 1. fEE—AE I+, FeAIARZHE S
M BRIEH) 3 MRCEMZ B R, T MEX— &, M — I smallestDistance
AR, HATHKE TG

71. smallestDistance = 100 # any chest will be closer than 100.

72. for cx, cy in chests:

73. if abs(cx - x) > abs(cy - y):

74. distance = abs(cx - x)

75. else:

76. distance = abs(cy - y)

77.

78. if distance <smallestDistance: # we want the closest treasure
chest.

79. smallestDistance = distance

% 7247, TE—A> for fE3AH, (M T 2AEMMMETS, B0, WIEER) spam, eggs =
[5, 10]°KFHE 5 TE 45 spam, 1E 10 T{E %5 eggs.

H°H chests & — 1335, FIRTENTTRAS USSR, FrRA% 11
BBORMEL ox, 5652 NMEBIRMES cy. BT, QR chests BIERZ[[5, 0], [0, 2], [4, 2]], B4
EPEAE —RIER P, ox AR 5, cy MTEZ 0.

5 73 ATHIMTER A PR B ROR s 2 X AR ZE XS, 2 Y ARARII ZE 46 X0 fH . abs(cx
- x) > abs(cy - )P —FE @R RR TR, MEEANRE? 5 73178 76 17, ERKIME
{25 748 & distance.

FTPA, 7E for TEFFH YR RIEH, distance ZF EAB AR B M IX N AK & B EMRL 2
B RFEE, B2, FATEZEIMNIAERN AR G S MR, XielsE
smallestDistance FJ 2, 24 distance A& /T smallestDistance i}, distance T J{E
2l A smallestDistance [#1{HE.

TEEAIFIRET, 45 smallestDistance — M AFREIAEI MY, RS HIME 100, PAEZDAT A
H BN —AG 18 R E AR Z BB S A F| smallestDistance H, 452 T for fEH, AT
i smallestDistance "7 T Xk o 9 75 401 £ 31 BT A i S8 4G 2 B) B F A R B

14.5 FZRTTVA remove()

PRI remove() R BR TR 512 AR S B ILELH) 5B —MAE. B0, S7ELHK
shell H 4 A0 FALHS «
>>> X = [42, 5, 10, 42, 15, 42]

>>>X.remove (10)
>>>X
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| [42, 5, 42, 15, 42] ;
M x FIRBFERRT 10, remove() HIEB IR T IR D 51 AMSHAH LIRSS 1 /ME, IF
H RS 1 ME. fln, 7EXHR shell FHIA

>>> x = [42, 5, 10, 42, 15, 42]
>>>X.remove(42)
>>>X

[5, 10, 42, 15, 42]

HE, RAS 1442 NIRRT, M58 2 A 42 M5 3 4> 42 iR s &b, Wik
RS BRI R FAIFAER —ME, remove() J7 iE1F77 A — 4R «

>>> X = [5, 42]
>>>X.remove (10)
Traceback (most recent call Tast):
File "<stdin>", 1line 1, in <module>
ValueError: Tist.remove(x): x not in list

81. if smallestDistance ==

82. # xy is directly on a treasure chest!

83. chests.remove([x, yl)

84. return 'You have found a sunken treasure chest!'

ME—il smallestDistance %1 0 B 0L, Bid 4/ g1 XY ARARFR EAE 1T XY A2
FrAH R A i . X B RE DL RS RT T EAR A& . (515877 remove(), M chests £fa
ZER RN B LS TR E A AR AN S K . RIS, &R BRI [F] You have found

a sunken treasure chest!',

85. else:

86. if smallestDistance< 10:

87. board[x][y] = str(smallestDistance)

88. return 'Treasure detected at a distance of %s from the sonar
device.' % (smallestDistance)

89. else:

90. board[x][y] = 'O’

91. return 'Sonar did not detect anything. Al1 treasure chests out
of range.'

IR smallestDistance N5 T 0, HATMEE 86 1THFIARY else B, XEWEILFKIEHA
BRI EAFYINE . IR FEE S B E/NT 10, %8 87 47 smallestDistance HJF4F
BIEACRAmE et R A 8. AN, FEHEERAR AL E AR E R0,
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14.5.1 FKEIEBIFE 3

94.def enterPlayerMove():

95. # Let the player type in their move. Return a two-item Tist of int
xy coordinates.

96. print('Where do you want to drop the next sonar device? (0-59 0-14)
(or type quit)')

97. while True:

98. move = input()

99. if move.lower() == 'quit':

100. print('Thanks for playing!')
101. sys.exit()

enterPlayerMove() BB EEIL K T — 801 XY AR, while TEFRF—EIF ILE T
— 5, BRI A — MBI, BrR MR DA quit RIR T . FEXFEOL T,
5% 101 TR A sys.exit()ERBOR L2 2 I EFE T

103. move = move.split()

104. if Ten(move) == 2 and move[0].isdigit() and move[l].isdigit() and
isValidMove(int(move[0]), int(move[l])):

105. return [int(move[0]), int(move[l])]

106. print('Enter a number from 0 to 59, a space, then a number from
0 to 14.")

WRIF A TN quit', IBARIE AR — AR E), Bateul, B3l
25 RN EL. 55 103 17 move B split() ¥k, HKFHAE N move HIHTE.

WRBLFR AR 2 3 XFERIME, T4 split()iR EIFIFRFZ[T, 2, '3 EXFELT,
#1530 len(move) == 2 154 False, I HEEANFIAA LGRS L HCHN False, [ AELHKIE T
X (5 11 ENZL), Python ATk AR IR A MR A,

MRS R KR 2, IBAFAER 2 move[0]F move[1], ZAG 2 X AME 2 E AEF
(182'3'17'3X4F) , W AGE LI5S 12 FEHY isOnlyDigits )X FERT— K%L, {22, Python
E4H 7 — N RECEHOX 1 .

WEREANFERF R R EEHT, FAPHE isdigit)iEF] True; M, #Z[9] False, iR 7E
A2 shell HHiA -

>>> '42' isdigit(Q)
True

>>> 'forty'.isdigit(Q)
False

>>> '"'.isdigit(Q
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False

>>> 'hello'.isdigit()
False

>>> x = '10'
>>>x.isdigit()

True

move[0].isdigit()Fl move[1].isdigit()L/#SH True, BEANFKMA 2 True. 26 104 1THY
FAFM RS, VM T isValidMove() R EURFIWT XY Aabr 27 7RI .

QAR BEAZ 4R True, 5 105 4738 B 7L S XY ARARm MBS R . &0, AT
W, BRI A ALER .

14.5.2 HEMREEHBIL—H

109. def playAgain():

110. # This function returns True if the player wants to play again,
otherwise it returns False.

111. print('Do you want to play again? (yes or no)')

112. return input().lower().startswith('y")

playAgain() R £0-5 Rl JLE 1Y play Again() B ECR AL,

14.5.3 AITHRFTED HimFxkii A

115.def showInstructions():

116. print(''"'Instructions:

117. You are the captain of the Simon, a treasure-hunting ship. Your current
mission

118.1s to find the three sunken treasure chests that are lurking in the part
of the

119. ocean you are in and collect them.

120.

121. To play, enter the coordinates of the point in the ocean you wish to drop
a

122.sonar device. The sonar can find out how far away the closest chest is
to it.

123. For example, the d below marks where the device was dropped, and the
2's

124.represent distances of 2 away from the device. The 4's represent
125.distances of 4 away from the device.

126.
127. 444444444
128. 4 4
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129.
130.
131.
132.
133.
134.
135.
136.
137.

4 22222 4
42 24
42d24
42 24
4 22222 4
4 4

444444444
Press enter to continue...''")
input()

showlInstructions() R £ T JLIK print() Rk, PAITEIH 2745, TEATEH R —1F
FFERZ AT, input(BREZILE —IK# T Enter SEHHLL . X/Z2H N IDLE & H—K KA DA

TNIX AR,

139. print('''For example, here is a treasure chest (the c) located a
distance of 2 away

140. from the sonar device (the d):

141.

142. 22222

143. C 2

144. 2d?2

145. 2 2

146. 22222

147.

148. The point where the device was dropped will be marked with a 2.
149.

150. The treasure chests don’t move around. Sonar devices can detect treasure
151. chests up to a distance of 9. If all chests are out of range, the point
152. will be marked with O

153.

154. If a device is directly dropped on a treasure chest, you have discovered
155. the Tocation of the chest, and it will be collected. The sonar device will
156. remain there.

157.

158. When you collect a chest, all sonar devices will update to locate the next
159. closest sunken treasure chest.

160. Press enter to continue...''")

161. input()

162. print(Q)

MBLRIE T Enter §8, %R EGRM ,
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14.5.4 R FEE

165. print('SONAR I'")

166. print()

167. print('Would you 1like to view the instructions? (yes/no)')
168. if input().lower().startswith('y'):

169. showInstructions()

ik input().lower().startswith('y") 2 F It 52 B A S A B TR UL, R IR MA
DAY BUY TSR FAF R, S5 5R 0 True. MREEXME, B THM showlnstructions() iK% &
0y, G,

171. while True:

172. # game setup

173. sonarDevices = 16

174. theBoard = getNewBoard()

175. theChests = getRandomChests(3)
176. drawBoard(theBoard)

177. previousMoves = []

%5 171 #) while 163 2P B EMER ., M 173 478 177 17, Bl T ILAEE, W 14-1
iR,

®14-1 EHREATFRINLE

sonarDevices LiF B RIS ) HEH
theBoard XA YR AR A R R I R AR 4 45

o A B A5 1151 3% . getRandomChests() iR UK 23R [l — /M4 3%, 3£
AN _EBEHLBCE ) 3 /N AR

previousMoves U AL X TS BT XY Bl 513

theChests

14.5.5 AMKRBRIFXHVIRES

179. while sonarDevices> 0:

180. # Start of a turn:

181.

182. # show sonar device/chest status

183. if sonarDevices> 1: extraSsonar = 's'
184. else: extraSsonar = "'
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185. if len(theChests) > 1: extraSchest = 's'

186. else: extraSchest = "'

187. print('You have %s sonar device%s Tleft. %s treasure chest%s
remaining.' % (sonarDevices, extraSsonar, len(theChests), extraSchest))

HEGZER TN, 5 179 1719 while EFREESHAT, 55 187 TN H — &I A,
HIRME LT T 2/ D ER A EM, (B2, TR /DA,

WRF TR FERR S, KATEZEITH'2 sonar devices's {HJE, WHRHEFET 14
AN, FRATEZEATH'L sonar device's WRAZMFHENKE, RIATERHOELAN
“devices” EJF], iX1'2 treasure chests' 'l treasure chest'#J1f% L AHIA

M5 183 175 186 17, RAGHAE T if A else iBHIINE 5 2 J5 . IXTE Python H2HF %1,
FATAT DAfSE B A) B[R] — 4T 5 T F A4y, AR o5 /) J T AR B, DT (s 75 A A B
eI

WRIEH Z AR B EAE , 8454 extraSsonar I extraSchest 1N & 1% B -
's' (space), M, WXL RERENEFRFER, ROGFITES 187 ITHBIXLAZ &,

14.5.6 FREUGTZRMIFE 3B

189. X, Y = enterPlayerMove()

190. previousMoves.append([x, y]) # we must track all moves so that
sonar devices can be updated.

191. moveResult = makeMove(theBoard, theChests, x, y)

192. if moveResult == False:

193. continue

%189 ITEH T 272 &IK{E, A enterPlayerMove()BREUR [l T EL &P TTERMFIE,
R EFRPEE 1 ADTRRES x B8, £ 2 M nERES y B &,

RIGLALENTEIE] previousMoves FIFERIAR . XEWRFE previousMoves ZILRITHKTE
TR TR ) B — 20 RS B XY ARFRI—AF13R, BlJE 1Y 198 17, 26 FTXAN13R,

A7 H x. y. theBoard Fl theChests #1% 1% 45 makeMove()BREL, 33X A bR FIO A AR A8 L
WERMB R, MM ERCE PSR4,

1R makeMove()iZ [BI{H False, B2 H SH UL 3 45 B x (M y (E30A [, continue
HAPRFHERATIE [ 25 179 17 while TR IRAL, ZRIUE IR A A XY 215,

14.5.7 FRE|—NIURHIBER

195. else:
196. if moveResult == 'You have found a sunken treasure chest!':
197. # update all the sonar devices currently on the map.
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% 14 & Sonar Treasure Hunt

198. for x, y in previousMoves:

199. makeMove(theBoard, theChests, x, y)
200. drawBoard(theBoard)

201. print(moveResult)

4R makeMove() %A 1R [EI{H False, EXfiREI—NFERHR, RRRBHNWER, RS
572 You have found a sunken treasure chest!', ABAMEMR b BT A B 0 & ER 2 B8,
DASEAG I i A B ) T — AN Rl B A L IR 7R AN A 1 XY AR AR ERAE previousMoves H,
i 13 5 198 174} previousMoves Wil 77, FATTAT PATE Fr A X 28 XY AR FR#ER A% 12 45 makeMove()
PREL, DA B HE AR EAE,

AR A 1T EUEAT R AR T, FrABEZA B RBZ R G Mg sh#ER T, BER
2 IR B JE AR A B

14.5.8 FIHIMREEmM T

203. if len(theChests) == 0:

204. print('You have found all the sunken treasure chests!
Congratulations and good game!')

205. break

ILfE, makeMove() BREUE L T AT R IE L B theChests 513, 24 theChests 2&%1%,
JIT DATE BR L PO B AEAMB 2, ERSTEPAT MR EOR m SR A VEMIAFTE . MR T A,
makeMove()M theChests IR T ICHR, BT AR T A EAEERF R (IR IiK —HEE
FXTITE) o 0, MEMBWETLE theChests 5| F T HRR XY BT TCRE TR,

23R B AR BT R E A TR theChests 12 Bk, theChests 51 R 1 B A
0. M PXAIEFIL, BEUHILEK, RIGIAT break 1&A) Bk H X1 while 163, B/, HATHRF
HE 5 209 17, HHLZ while 1B Z JFHIE—1T,

14.5.9 FIEHiIREETEW T

|207. sonarDevices -= 1 |

% 207 TS A EE 179 17 H 4RI while TR IR G —1T. BABMIERCEM T — 1M
W, FrPAZEE sonarDevices 208 1, WUERITK —HIRHIMFEMN, &5 sonarDevices ¥F
WK 0, FEXATRIBZ)E, PATBEERISE 179 17, DATERT DA Fr I while 157) B9 5% 14
(52 sonarDevices>0) .

4R sonarDevices & 0, ABAZRIREA False, RF4AZLHAT while 1E/H]HZ SMWEE 209
TS, BRI ET, SF8H True, B AT AAKLLHEATHEI
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146 ATE/NGE

209. if sonarDevices == 0:

210. print('We\'ve run out of sonar devices! Now we have to turn the
ship around and head')

211. print (' for home with treasure chests still out there! Game over."')
212. print(' The remaining chests were here:')

213. for x, y in theChests:

214. print(’ %s, %s' % (x, y))

% 209 172 while TE¥Z AMAEE 117, UPATEX B, FERMEEH T, W2R sonarDevices
20, FATMAEIFE AR T AN A WA G s EM, B, s Tk,

5 210 170 212 fr 2 EIF LR M5 T . 56 213 171 for TEMFF 2] theChests H 3
R FEM, I HRFENTALE BRS IR, PAE BT AT DARITE X L858 5 A48 2 I ARAE R L,

14.5.10 sys.exit()EEEL

216. if not playAgain(Q):
217. sys.exit()

Tk, WA playAgain(), ihIFEAZBERI—/ik 2R HEK,
ANHEILT, playAgain()ik [ False, % 216 17H) not #AEAF XL EZE N True, PAEAFXA if
BRI AN True, I HINAT sys.exit() %, XL FEEFAIL,

BN, PATREBEEL RN 171 F79FI6 0 while TEER, i liskIT46 1.

14.6 AFE/NgE

BICAT Tic Tac Toe Wk AT e b 1 5 9 BARF4R5152 XT/NT 10 MEFIY
Wk, XFPARAR RS T RE G Y. (H/2, Sonar WEKAYIFMARA 900 M&F! FATIES
13 T A YRR A AR AR GEAS I A I L% 1 O AT B ARG , 5 B2 4 T 75 BB il
RIS R TR

e RRAEAR R IR, AT DARH AL EA 2 0 S PR — A5, AT SRS 1
PRGIFOR X A5, 52 MREIFOR Y A5, XSGR LAE board [x][y XA Fl—NAEFR,

XLERREER (B0, FORFIRMEFEAI R B R EARS5 ), (015 1 2 s 2R 4L
YT RE, S ELIPRE 7 22 A R A8 WX SRR 454

FET—&F, RATEH ASCIL #7, {EFHFRAET BRI LR “ASCI
7). I BT FR SR, ATAT AR EATHAT R85, XA AT DA AL Y T 8

=
AT I R
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28 15 & Caesar Cipher

AEFERNE:

o NEEFNMRE s

o W, WX, WYIHFFS;
o AT

e  ASCII %4if5;

o  chr()RREA ord ()RR K5

o FRFERJIIA isalpha()s

o FRFHITA isupper()Hl islower()s

o BRI

o FEJIWf#E (Brute-Force) H AR,

RENEF AR —PHEIEWIFE, M2 —MEBNER. XS R E
e pl— RS, BT DS A PRy i IR SeiE . R FIIE AL A,
7RG PR FAT R AL TH S

B 43X A 7 B A5 8 SO 3 iR B TH B, It AR AT o 43 A B 457 BB 1) — S8BT 1Y
BRECRI 7 ¥ . FATIEHE A G e T SO AT B R AT BRI 5, i 1R BE 8 ) R i
AR,

15.1 &g

9 5 L RIS Y BL I UF 5% (cryptography ). JLT4Ek, WS R HIERA %
BHEMENCE R AR E R, RIER R T M AR TS /s iiH e, ok
X LT R . FRATIER A A RGBS (cipher) . AT AYRE R 21 Y %5 A% 1 0L
%S (caesar cipher).,

TR A, FATEAEZ & A B ML (plain text) . BISCRT DA T THIIXAF:

iHe11o there! The keys to the house are hidden under the flower pot.

FEBA SO BN T A T 2 M B0 BH ST (encry pting) o BA SCHINE 522 3% 3C (cipher
text) . % OCHE LEBUB RN TE, REFEH S, ROVCERBEMBRIISRT 4., 1£2
HiT F4 7 A0 8 10 S, AR s
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152 YleE

Echcf kyviv! Kyv bvpj kf kyv yfljv riv yzuuve leuvi kyv wcfnvi gfk.

(R AR N TE R N R BB , BT DA S SR (decrypt) BUBISC (fR% 2
I AR SR AF) o

WZEBMENEH, Y (key) RMBERIE, FAFFANTRT AR IRLE R B % 1
IR, W MBS HEER M — T80, REEH—CREMPIRRITITE.

IR o 5 S 2 R OSBRI , AT AR R S — A B4, (Python #18%
AN,

15.2  HHEED

FURE IS B SR 1 3 26 Z AW — 80T, BRARFEX N (W2 A58 T 0 S
BT ), B NIRRT XA ARG A TR

IR R N KRR R AR BN —, TEAFES D, AT RBOH B a8 (78
R, XEFER UM S, HREAN AR HFE S AN S), HH—
“BALJEH” FERAREE, AEIX XA EMME ., RIEFE: A% 14&, e
FFEE B, WIRIE A Wik, GBI FER C, B 15-1 BIE—LFEEE) 350N —
K,

A|B|C|D|E|F

E15-1 FHEHM3IE XB, BEMTE

BRI TR, HFERTFRER PTG —HA% T RELEE T2
—HEE T, B2, 2 HEAR TR ERH I T (XN CTEERES) ZEITHIRI. T
HEIBERKEZ G, BRI THITEAE . TR0 3 ME T RIBI T 1T R,

MR T RIRCE , B IO S i 8. BT AR B 2R T8 3 A TRk
LEEION
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%% 15 %  Caesar Cipher

[A[BICIDIEIFIGIHIT[IIKILIMIN[O[PIQRISITIU[VIWIX[Y|Z]
N N N O L L1 1 11T 1 111 L1111
[DIE[FIGIHIT|I[KILIMIN[OIPIQIRISITIUIVIWIX]Y[Z[A[BI|C]

E 152 FRREAGA 31

WER LA 3 VER— YR ME WL “Howdy”, W:

o Fi “H” AW T “K”;

o FhE Yo7 T “t7s

o FHE W BT “z7;

o T A" AWT “g”s

o FH: Yy BT D7,

F3C “Howdy” H 3 fERNEPHHATING, BT “Krzgb”.

MTERIEFENFRE, REHAEHT T . B2H 3 1ERBIRME “Krzgb”, FATM
RS TR [ F) T RS T

o TR K™ AT “H”;

o TR “t7 T “07;

o FhE 2 T “‘w’s

o FhE g7 T “d”s

o FH b AWMT “y.

15.3  ASCII 53 DA S H B+ R om0

FAT A AT B AT ke S BLX B BERE AL WE? AT AR AN F RN — AN T, B A
B 0T it (ordinal), #8534 0B 3X AN F05 5K T 8 — A7 1 T - (0 —
MR FELE), MIMEEHIX— &, ASCII (American Standard Code for Information
Interchange, 3 EAREREEAZHMAN) 2 MR, EfFE N FRF 32 8] 126 ZHH)—
AT AT R BR

KREFEE “A” 3 “Z7 J& ASCII £t 65 #| 90, /NG5 “a” ] “2” & ASCII ¥
97 #| 122, %% “0” #| “9” 1y ACSI #F 2 48 #| 57, & 15-1 /R T HrA 1Y ASCIL F4FF1
i,

AT EHLMEH UTE-8, MiAZ ASCIL, {H/2 UTE-8 /5% ASCII, fiflA ASCII F4F
i) UTE-8 4w fi% Al ASCII FZmid 2 —FERY .
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15.4  BR#L chr()F1 ord()

%= 15-1 ASCll%&

32 (space) 48 0 64 @ 80 P 96 : 112 p
33 ! 49 1 65 A 81 Q 97 a 113 q
34 " 50 2 66 B 82 R 98 b 114 r
35 # 51 3 67 Cc 83 S 99 c 115 S
36 $ 52 4 68 D 84 T 100 d 116 t
37 % 53 5 69 E 85 u 101 e 117 u
38 & 54 6 70 F 86 \% 102 f 118 v
39 ' 55 7 71 G 87 w 103 g 119 w
40 ( 56 8 72 H 88 X 104 h 120 X
41 ) 57 9 73 | 89 Y 105 i 121 y
42 * 58 : 74 J 90 z 106 j 122 z
43 + 59 ; 75 K 91 [ 107 k 123 {
44 , 60 < 76 L 92 \ 108 | 124

45 - 61 = 77 M 93 ] 109 m 125 }
46 . 62 > 78 N 94 A 110 n 126 ~
47 / 63 ? 79 6] 95 B 111 0

HIL, RABE “A” 3 3 4%, FEBS T HEXFEM.
o A7 HHpiHmiS (65);

e 6513, 133 68;

o HU4RAY 68 | FELE (“D”).

154  BE%L chr()F ord()

BR%L chr() (“character” W) #Z—PNEEILANT RS, I HiRBEEANSFERFR
TP H  ord () PREUE: Z A F AR FAT 8 I HaR [ EEHOY K a7 ga il . 2875 22 B 5K shell
g AN RS .

>>> chr(65)

A"

>>> ord('A")

65

>>> chr(65+8)

I

>>> chr(52)

g

>>> chr(ord('F'))
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%% 15 %  Caesar Cipher

IFI

>>> ord(chr(68))

68

5 34T, chr(65+8)I45 R E chr(73), MR #EF ASCII %, AJLAFEF| 73 @ REFH,:

NUNE TN

M

TEE 5479, chr(ord('F))HI45RZE chr(70), B4 T'F'. K%L ord)H chr()HI#1E 2 1% 5L
GO

15.5 HUIEEE Rzt R~ B

THEZ PSR — AN atTR B, B —RTHE

Do you wish to encrypt or decrypt a message?

encrypt

Enter your message:

The sky above the port was the color of television, tuned to a dead channel.
Enter the key number (1-26)

13

Your translated text is:

Gur fx1 nobir gur cbeg jnf gur pbybe bs gryrivfvba, gharg gb n qrng punaary.

PAEIBTTiZAEy, I ELARE WA 0 i 5 SR

Do you wish to encrypt or decrypt a message?

decrypt

Enter your message:

Gur fx1 nobir gur cbeg jnf gur pbybe bs gryrivfvba, gharq gb n qrnq punaary.
Enter the key number (1-26)

13

Your translated text is:

The sky above the port was the color of television, tuned to a dead channel.

UNSRASRE I IE AR S SR o, IR A I Y SCAS R R AR «

Do you wish to encrypt or decrypt a message?

decrypt

Enter your message:

Gur fx1 nobir gur cbeg jnf gur pbybe bs gryrivfvba, gharq gb n qrnq punaary.
Enter the key number (1-26)

15

Your translated text is:

Rfc giw yzmtc rfc nmpr uyq rfc amjmp md rcjctgqgml, rsicbh rmy bcyb afyllcj.
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15.6 Caesar Cipher ({35 {LHY

15.6 Caesar Cipher B

IR 2 HURUCE RS AR e B TR ACRD o SR E N R AR — SR, SRIGHE SR TN cipher.py o

R A GX LA J5 IR 1%, 5 ) http://invpy.com/diff/cipher ERYTEZL diff TH, 1€
IREGIIE S 45 A AR T B

1.
2
3
4.
5.
6
7
8
9

. MAX_KEY_SIZE = 26

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

caesar.py
# Caesar Cipher

def getMode():
while True:
print('Do you wish to encrypt or decrypt a message?')
mode = input().lower()
if mode in 'encrypt e decrypt d'.split():
return mode
else:
print('Enter either "encrypt" or "e" or "decrypt" or "d".')

def getMessage():
print('Enter your message:')
return input()

def getKey():
key = 0
while True:
print('Enter the key number (1-%s)' % (MAX_KEY _SIZE))
key = int(input())
if (key >= 1 and key <= MAX KEY SIZE):
return key

def getTranslatedMessage(mode, message, key):
if mode[0] == 'd':
key = -key
translated = "'
for symbol in message:
if symbol.isalpha():
num = ord(symbol)
num += key
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515 &

Caesar Cipher

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

55.

if symbol.isupper(Q):
if num > ord('Z'):

num -= 26
elif num < ord('A'):
num += 26

elif symbol.isTower():
if num > ord('z'):

num -= 26
elif num < ord('a'):
num += 26

translated += chr(num)
else:
translated += symbol
return translated

52. mode = getMode()
53. message = getMessage()
54. key = getKey()

56. print('Your translated text is:')
57. print(getTranslatedMessage(mode, message, key))

15.7

Mg R R B R R, RIEEIE, ENMRSARZHFEAE. 1Tk

FURS AN el LA

F— AT 2 TAER,

2.

1. # Caesar Cipher

3. MAX_KEY_SIZE = 26

E1ITHZE—

15.7.1 REMZLEMBE
5. def getMode():
6. while True:
7 print('Do you wish to encrypt or decrypt a message?')
8 mode = input().lower()
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15.7 ARG 4] TAE

9. if mode in 'encrypt e decrypt d'.split():

10. return mode

11. else:

12. print('Enter either "encrypt" or "e" or "decrypt" or "d".')

getMode() ERELE H P i AR AHEZ AR P i AN B 0n R A X, 18 input() o6 £0F1
lower() B ¥ [B] B 1E 77 i 21 A8 &8 mode W', if 1B A 17 57 HI BT B FE mode P Y477 B2
B AFIET I 'encrypt e decrypt .split()iR [l F) 5 Z&

XAFNF 2 'encrypt, ‘e, 'decrypt, 'd'], [E2%HiA'encrypt e decrypt d'.split() & 5 faj &,
R i AR LE S | SR S, il F RS T4 R b e ] B 77 3K, X b 7 SR 45 SR AR 2 A
[ i 1) 2R AH

HE mode % T 'encrypt'. 'e'. 'decrypt's'd’, XA EKECHIEE mode HHIFAFH
B, getMode()F i B F4F 3 e BUFAF A" ({EHH i) AR 'encrypt', ‘e, 'decrypt'E('d'
FEET—) .

156.7.2 MAmMRLAFEER

14. def getMessage():
15. print('Enter your message:')
16. return input()

getMessage() B EUCE M T P ACAS 2 SN2 BT S ER A f9TH 8., IR HR (6],

156.7.3 MImIRAFEIZENA

18. def getKey(Q):

19. key = 0

20. while True:

21. print('Enter the key number (1-%s)' % (MAX_KEY_SIZE))
22. key = int(input())

23. if (key >= 1 and key <= MAX _KEY_SIZE):

24. return key

getKey () bR £ B0 5 i A B T &5 B A3 B %580 . while 7EIFH IR R 40— B 16
W, HEHP8MA—NEBEH,

BRIWERRE 18] 26 ZRIM—NEE (0, MAX KEY SIZE AR 452 26, HA
ERER), RERFREXANEGH. 6 22 178 0P MA NN AR S BORE S key, FTRA
getKey ()& [H] T —MHEEHL,
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%% 15 %  Caesar Cipher

15.7.4 RALEMNZERARMBEMBEEEZ

26. def getTranslatedMessage(mode, message, key):
27. if mode[0] == 'd':

28. key = -key

29. translated = "'

getTranslatedMessage() B AT FER . BF 3 M3

o mode W E KU AR A 2 i X

e message s MIERYIISC (BUFFARER 195 30) 5

o key R HHHE,

%5 27 FTHIMTE B mode FHYEE 1 DMFEERMRTFATHA . WHRE, AT ARER
A TAE. MBI s E— X2, TEMmssh, IEHPIREN LA Tk,
W key 2FH 22, IBATEMEMA T, BB REN-22, KOG MBREX 200 R H

A translated S FIRLERFAF# . W2 % (WEREMERE) B30 (k2
RIS ) E—TT IR R 2 A A 8, IF BRI J5 9 745 BUR S 5 B AP R B A B R 2

15.8 FAHFERITIL isalpha()
WERFFFERZM A B Z — D REGB/NGFEE, WFEFFHB T isalpha() R[] True,

MRFAFBREE TIEFEFRF, M4 isalpha() /7 i&KF12 B False, SR 7EAC 3 shell A
AR

>>> 'Hello'.isalpha()
True

>>> 'Forty two'.isalpha(Q)
False

>>> 'Fortytwo'.isalpha(Q)
True

>>> '42' .isalpha(Q)

False

>>> ''.isalpha(Q)

False

IEARFTE S|, Forty two'.isalpha()’kfi& 9] False, 4'Forty two' 1A — a5k,
BN EFEMFERF. Portytwo'isalpha()i& [F] True, HHE AT,
'42' isalpha() /7 &R [H] False, BIR'4'FI2#2IEFEEFAF, WRTAF 8 HA F A4
HAN=S, W isalpha() A R 1R [ True,
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R TR UT RS, 2P isalpha() /.

15.9 FRFEJ7 ik isupper()fil islower()

31. for symbol in message:
32. if symbol.isalpha(Q):
33. num = ord(symbol)
34. num += key

%5 31 1THY for TEINIEN T message FAFHHHYE— 71 (FEEWMFH, ENTMBAF
) TEMEANE—RIERT, symbol X414 message H' 1) —A~FHHHE,

B R R BRI AR, FTDAH T 568 32 17,
IRFFEFORIIE AL B AETERS
Ja, & 34 ATAIBAE num FRIE BB key AL AL,

BT bR RS AHAR ) BT 2 ER
symbol iR BB I IRAFAEZL B num ', R

15.9 FfFEJT isupper()Hl islower()

(%% 36 1THI5E 41 17HY) FAFHRITIE isupper()fl islower()) TAE ., 5 isdigit()f

isalpha() 77 ¥ # TAE 7 XL,

WERA M Z T B A R 208 — N REF I BIRA/NGFEE, isupper() ik FFik
] True. @R VEHHZ T ENFER R E2DOE N NGEHF BERREFEEE, islower() 7k
Rz [\ True, BN, XA EERR ] False,

23X FE R H 3 shell H# AT ARG .

>>> "HELLO'.isupper()
True
>>> 'hello'.isupper()
False
>>> 'hello'.islower()
True
>>> 'Hello'.islower()
False

>>> "LOOK OUT BEHIND YOU!'.disupper(Q)

True

>>> '42' .isupper()
False

>>> "42" .islower()
False

>>> "' isupper()
False

>>> .isTower()
False
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%% 15 %  Caesar Cipher

15.9.1 mMESWEFNFE

36. if symbol.isupper(Q):
37. if num > ord('Z"):
38. num -= 26

39. elif num < ord('A'):
40. num += 26

5% 36 ITHIBITF S 2GR — M REFE, R2, BEEEFHRKRE L. 1R symbol 2
7', I HEYR 4, IBZEAD? WRHBIEXAE L, X B num WEFZFEFN (NS
2 o4), (A2, MRARNE—NFE, HAOTEEXAZE L “Prik” BFEROIF ML,

FIB num FERERT “Z27 W%, WRKT, BAH num B 26 (HA—1LF 26
ANFEE) . XFEMBZ S, num BIER 68, 68 DI, XHXl T,

41. elif symbol.isTower():
42. if num > ord('z'):
43, num -= 26

44, elif num < ord('a'"):
45. num += 26

RS B —AN/NEFEE, BF s REELT S 36 178 40 17, ME—MXHIE, &
A T ord(z)fl ord(a"), WA ord('Z)fl ord('A").

TR, B R FFARMENZ num = 26 /DT “a” B9 ASCIIfH. 7EX
FELL T, num B E 26 DA “HriR” B|FERKE.

47. translated += chr(num)
48. else:
49, translated += symbol

847 fTIEMEE (R NFAFEREE] translated FAFH IR E
WARFFS AR —DMREFHBUNG TR, A% 48 TEERNFFSERS] translated
TR L B, A%, BUF . RS R AL AT A 2 I B

|50. return translated

1t getTranslatedMessage() BN & Y e J5—47, & [E] 7 F4FEf translated

15.9.2 EFHEH

52. mode = getMode()
53. message = getMessage()
54. key = getKey()
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1510 F Iy

55. print('Your translated text is:')
56. print(getTranslatedMessage(mode, message, key))

TR TFAR AT T 2 Fi g L) 3 e, DA PR LRI . I BRI, RE
X 3 MEfL£% getTranslatedMessage() PR AL, ZBREHYIRIEME (FHGIFRFEH) 24T
EIE

15.10 2 i

X B IR ., XDEM RS — AR ME R ER A, EHXT T S
AR AR Y, X TR —AH BT RS, BRI @ mENR Y, B
(cryptanalysis) 20 FL,

Do you wish to encrypt or decrypt a message?

encrypt

Enter your message:

Doubts may not be pleasant, but certainty 1is absurd.
Enter the key number (1-26)

8

Your translated text is:

Lwcjba uig vwb jm xtmiaivb, jcb kmzbiqvbg qa ijaczl.

AR, WURBI SR TIEHE, MEREMN TR RIARINEREE . R
FAVEHBDIE T, A — AR SR TR -

ELwcjba uig vwb jm xtmiaivb, jcb kmzbiqvbg ga ijaczl.

R IJWif% (brute force) ZXFH—Rh I BEAALBAVEATZ, EL I HRE 1R 1) 5 B 1 — P
TR, A RA 26 FRETBERYEST, X — @MY, 85— DRERF, K5 aEM
WREM IR, XR—MFRESNFN . Ra, M7 ATREN T SO R
M8 FATRXTE AR P 347 B T

N N AR

HAE, BUEE 717, BT 12 7R (XLERILTTTE getMode()EREL ), HHAN
THIR (BE iy AR ER) .

5. def getMode():

6. while True:

7 print('Do youwish to encrypt or decrypt or brute force amessage?')
8 mode = input().lower()

207
BEHXSR idu(idu@foxmail.com) E= BEERRIN



%% 15 %  Caesar Cipher

9. if mode in 'encrypt e decrypt d brute b'.split():

10. return mode[0]

11. else:

12. print('Enter either "encrypt" or "e" or "decrypt" or "d" or
"brute" or "b".")

RXAT ARG RFLE P 2 S B AR A R —Fh T s, B R P i £, R Y
(MR

52. mode = getMode()

53. message = getMessage()

54. if mode[0] != 'b':

55. key = getKey()

56.

57. print('Your translated text is:')

58. if mode[0] != 'b':

59. print(getTranslatedMessage(mode, message, key))
60. else:

61. for key in range(l, MAX KEY SIZE + 1):

62. print(key, getTranslatedMessage('decrypt', message, key))

XEMBEUOR, R EA AR U, SR A — . AR
) getTranslatedMessage() %, FH- R4 Jg 4 R FTED oK .

SRT, AR PR A, B4 getTranslatedMessage() fE ¥ A 1 XA F
MAX KEY SIZE (26). itfE, 24 range() B %0 [l —ANEEFNFRET, XDFIERAE 2 S5
H EREZIFACUTEE , 2 N A B +1, XA RHT Bl 4 —Fh ] BE R il 2 (L
RS A B EPE) . T2 X MEUEEF i — i

Do you wish to encrypt or decrypt or brute force a message?
brute

Enter your message:

Lwcjba uig vwb jm xtmiaivb, jcb kmzbigvbg qa ijaczl.
Your translated text is:

Kvbiaz thf uva i1 wslhzhua, iba jlyahpuaf pz hizbyk.
Juahzy sge tuz hk vrkgygtz, haz ikxzgotze oy ghyaxj.
Itzgyx rfd sty gj uqjfxfsy, gzy hjwyfnsyd nx fgxzwi.
Hsyfxw gec rsx fi tpiewerx, fyx givxemrxc mw efwyvh.
Grxewv pdb gqrw eh sohdvdqw, exw fhuwdlqwb Tv devxug.
Fgqwdvu oca pqv dg rngcucpv, dwv egtvckpva ku cduwtf.
Epvcut nbz opu cf gmfbtbou, cvu dfsubjouz jt bctvse.
I8 Doubts may not be pleasant, but certainty is absurd.
9 Cntasr 1zx mns ad okdzrzms, ats bdgszhmsx hr zartqc.
10 Bmszrq kyw Imr zc njcyqylr, zsr acpryglrw gq yzqspb.

NOoO Vv h WN R
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1511 ARFE/NGE

11 Alrygp jxv klgq yb mibxpxkq, yrq zbogxfkqv fp xyproa.
12 Zkgxpo iwu jkp xa Thawowjp, Xgp yanpwejpu eo wxognz.
13 Yjpwon hvt ijo wz kgzvnvio, wpo xzmovdiot dn vwnpmy.
14 Xiovnm gus hin vy jfyumuhn, von wylnuchns cm uvmolx.
15 Whnuml ftr ghm ux iextltgm, unm vxkmtbgmr b1l tulnkw.
16 Vgmtlk esq fgl tw hdwsksfl, tml uwjlsaflq ak stkmjv.
17 Uflskj drp efk sv gcvrjrek, slk tvikrzekp zj rsjliu.
18 Tekrji cqo dej ru fbuqgiqdj, rkj suhjgydjo yi qrikht.
19 Sdjqih bpn cdi gt eatphpci, qji rtgipxcin xh pghjgs.
20 Rciphg aom bch ps dzsogobh, pih gsfhowbhm wg opgifr.
21 Qbhogf zn1 abg or cyrnfnag, ohg pregnvagl vf nofheq.
22 Pagnfe ymk zaf nq bxgmemzf, ngf oqdfmuzfk ue mnegdp.
23 Ozfmed x1j yze mp awpldlye, mfe npceltyej td Imdfco.
24 Nyeldc wki xyd 1o zvokckxd, Ted mobdksxdi sc klcebn.
25 Mxdkcb vjh wxc kn yunjbjwc, kdc Tnacjrwch rb jkbdam.
26 Lwcjba uig vwb jm xtmiaivb, jcb kmzbiqvbg qa ijaczl.

M T HATZIE, B 8 KHARNERINGEE, ML EAIEE! FEHH
AT DATEIT S, XA SCAR R IR A E E /2 8. 1K AR 7B AR T BB A A0 % 7 (] B
R VLR M, (RS RIATAE TIHEML, P RATEAR K8 A% B[] P AR et 17 LA 7 5 2 L
T,

15.11 ARE/h2h

TTEREK M EE, SINE ARG —LE Bl — 87 i GRBR IR
AT A e 4 F30 20 R BSCAE A 6 4 AR AR 2R ), THER AL PP AT ARG e RO Al I L6 5,

Rm&mmmﬁﬁﬂﬁﬁﬁumﬁ%%,ﬁ%AmAmﬁm%ﬁ%ﬁﬁ§%ﬁ%%@%
B, SR, XHEE A A RO, X LR RE N (FRATH R T i s
UERH T — ).,

BRI R AT S B ALY, AR K30 AR ARG 2 AT K5 R B AE (5 B3R R A Python
BT RE NS PR AR A (E.,

?*ﬁﬁ%AW&mmN@Wﬂmmmhﬁ4%ﬁ%A@ﬁﬁ%ﬂ%*%Tkﬁd@
M) AT EmH. Ehs b, XA~ ATHEYTTE, KREBHEEHME, REITERETER,
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% 16 & Reversi

AEFENA:

e  bool()PR%L;

o WA FL Reversi HiEtk.,

FEARTR, RATRAIE 34 Reversi (I Othello) HJii#Xk. Reversi f&—#K¥E
WA% BT AR, B AFRATREBE A XY ARAR A — N RORABFR &R . X2 —FOA
Werk o FATHIX ANWER ARG — B AL, BE AT Tic Tac Toe H AR AL &
Ko Ehr b, XA AL MEE, RETEILFES —RIER D E RS IR (R FE A
FHEME I RA S5 ) .

Reversi A—1> 8x8 MiiFkt, — M F2EBE, H—HWETF2R6 (AWK
B O M X REXMMBIE ), FFRmEkiE EEWE 16-1 Fin. B IUEME TR R
wE—E OB T, R FME A s — A2 m, R A AR
1, W HRE . e B AR bR PR T e . B, A 16-2 FR, H T BURTE
B (5, 6) MFETT AT,

12345678 12345678
1 1
2 2
3 3
4 !g) 4 I.F)
5 o[ ] 5 Qe
6 6 Ol
7 7
8 8
B 16-1 Reversi iR ERMERNTEBFHNENRF B162 BATT—NHF

(5, 5) WWEBETLTHETM (5, 4) MEAWA T2, XA BTH I —A 9
FIET, ERE ERE 16-3 B, B TR T — MR, £ (4, 6) LT
— BT XSGR AE 16-4 TR .
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16.1 Reversi [FiE TR

12345678 12345678

163 BANBEIRE T — N RITHET 164 BATT—MEMT, ERET - BETHT

AN L, RECERRWIHERTMEA T2 m, Sawift, ERE
16-5 H, BFIEE (3, 6) LT T7—MTF, RETHANFHETF (HIELEER).
ZERIE 16-6 AN,

O ~NOYWV B WMNE
1O
OO

00 SN Oy B W N

123456738 12345678
1 1
2 2
3 3
4 Qi_Q 4
5 20 5 _éﬁg
6 Ciei© 6 Qoo
7 7
8 8

16-5 BHITME 2 XBHME (3, 6) &, 16-6 BIME 2 Xz ERHEXRIR
EEREBENBITNEF

BB ME— P20 2 R S ER R T, Bu i — [l & & 0 E
— RO F LT ML E BN B SRR TR, PR R T T2
M BRI AR

AT BIEAY AL KBTI AT LAVE TR MA7E . WEREA AT LATE T,
AT AN B A IR BT I LB VE T

N—

16.1 Reversi BJizfT/R

Welcome to Reversi!
Do you want to be X or 07
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Reversi

516 &

X

The player will go first.

e e i S e e Y

e e i S e e Y

e T it LS e

e T it LS e

e T it LS e

e R it S Y

e R it S Y

e R it S Y

e T s et L e e

The computer has 2 points.
Enter your move, or type quit to end the game, or hints to turn off/on hints.

You have 2 points.
53

e T s et L e e

e it it S e
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16.1 Reversi [13E4T 1

e e i S e e Y

e e i S e e Y

s T it el LS e

s T it el LS e

s T it el LS e

e it S Y

e it S Y

The computer has 1 points.

Press Enter to see the computer's move.

You have 4 points.

.skipped for brevity...

oo m o — -

oo m o — -

e et it e e e
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I I I I I I I I I

et T o s S L LT S

I I I I I I I I I
410J0| X]OJO|lO]O]O|

I I I I I I I I I

et T o s S L LT S

I I I I I I I I I
5/loJOoOJO|X[|[O]|X]O]| X |

I I I I I I I I I

et T o s S L LT S

I I I I I I I I I
610 X[|O[X|X]0]O0] I

I I I I I I I I I

s e e e S L S

I I I I I I I I I
710 X X]O0]O0O]O0O]0]O0 ]

I I I I I I I I I

s e e e S L S

I I I I I I I I I
81 0| X | X | 0| I | X | I

I I I I I I I I I

s e e e S L S
You have 12 points. The computer has 48 points.
Enter your move, or type quit to end the game, or hints to turn off/on hints.
86
X scored 15 points. O scored 46 points.
You lost. The computer beat you by 31 points.
Do you want to play again? (yes or no)
no

EARET LB 8, ALAERTTE, PA46 15 M T 3. N TR AEESL ,, EAI%H S
TR AR A THRRIIRE. MR BIBRAEENS, WERAAIHEA T hints', BUAT DATETT SRR
KA KPR Z BT VI . 4P R R m i, R A vl RE R v 18015 DA A Y
A BRTER R L, R

1 2 3 4 5 6 7 8
e T s et L e e
e A B

O I e I B
e A B
e it it S e
e A B
[ I T R I e
[ T T R A e e
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16.2 Reversi [FJ5/LHD

e e i S e e Y
[ A R A
311 1ofofpofl | |
[ A R A
e e i S e e Y
[ A R A
41 I L. 1Tolofl x| | |
[ A R A
e e i S e e Y
[ A R A
511 . 1oloflol x| |
[ e A R A B
s T it el LS e
[ e A R A B
6l I 1 -1 -1 1 |
[ e A R A B
s T it el LS e
[ e A R A B
AN N
[ e A R A B
s T it el LS e
[ e A R A B
- e
e e A D B

e it S Y

16.2 Reversi HJEACHS

HHTHE AL, Reversi 2—MRKHIARF . ERIHIDED T 300 17! HZHHHL,
X8 AR AT F AR 2 SR TR AN A 8] B AURS DA B B AT e 25 B AT

FHAMFE P —#E, FATRECEIE LR, AR A BRI BES TR e R IET S5
Reversi fHRHESS . RIE L, BT 250 f7A RS2 X Lo BN PR AT eR £, 3T AY 50 1T AR 53]
T Reversi IiFt A5,

SR A A X LA )5 AR R, 1 (4 ] http://invpy.com/diff/reversi ERITEZ diff TA.,
AR RS 5 45 T A ARD AT LR

reversi.py
# Reversi

. import sys

1.
2.
3. import random
4
5
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6. def drawBoard(board):

7. # This function prints out the board that it was passed. Returns None.
8. HLINE = " 4+-——4-——4-———4———f——————p———-——4'
9. VLINE=" | | | | [ | | | I
10.
11. print(' 1 2 3 4 5 6 7 8"
12. print(HLINE)
13. for y in range(8):
14. print(VLINE)
15. print(y+1, end=" ")
16. for x in range(8):
17. print('| %s' % (board[x][y]l), end=' ")
18. print('|")
19. print (VLINE)
20. print (HLINE)
21.
22.
23. def resetBoard(board):
24. # Blanks out the board it is passed, except for the original starting
position.
25. for x in range(8):
26. for y in range(8):
27. board[x][y] = " '
28.
29. # Starting pieces:
30. board[3][3] = 'X'
31. board[3][4] = 'O’
32. board[4][3] = 'O'
33. board[4][4] = 'X'
34.
35.
36. def getNewBoard():
37. # Creates a brand new, blank board data structure.
38. board = []
39. for i in range(8):
40. board.append([' '] * 8)
41.
42. return board
43,
44,
45. def isvValidMove(board, tile, xstart, ystart):
46. # Returns False if the player's move on space xstart, ystart is
invalid.
47. # If it is a valid move, returns a 1list of spaces that would become

the player's if they made a move here.
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16.2 Reversi [FJ5/CHD

48. if board[xstart][ystart] != ' ' or not isOnBoard(xstart, ystart):
49. return False

50.

51. board[xstart] [ystart] = tile # temporarily set the tile on the board.
52.

53. if tile == 'X':

54. otherTile = 'O’

55. else:

56. otherTile = 'X'

57.

58. tilesToFlip = []

59. for xdirection, ydirection in [[O, 17, [1, 1], [1, O], [1, -1], [O,
-11, (-1, -11, [-1, O], [-1, 1]]:

60. X, y = Xstart, ystart

61. X += xdirection # first step in the direction

62. y += ydirection # first step in the direction

63. if isOnBoard(x, y) and board[x][y] == otherTile:

64. # There is a piece belonging to the other player next to our piece.
65. X += Xdirection

66. y += ydirection

67. if not isOnBoard(x, y):

68. continue

69. while board[x][y] == otherTile:

70. X += Xdirection

71. y += ydirection

72. if not isOnBoard(x, y): # break out of while Toop, then
continue in for Tloop

73. break

74. if not isOnBoard(x, y):

75. continue

76. if board[x][y] == tile:

77. # There are pieces to flip over. Go in the reverse direction

until we reach the original space, noting all the tiles along the way.
78. while True:

79. X -= xdirection

80. y -= ydirection

81. if x == xstart and y == ystart:

82. break

83. tilesToFlip.append([x, yl)

84.

85. board[xstart] [ystart] = ' ' # restore the empty space

86. if len(tilesToFlip) == 0: # If no tiles were flipped, this is not

a valid move.
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87. return False
88. return tilesToFTip
89.
90.
91. def isOnBoard(x, y):
92. # Returns True if the coordinates are located on the board.
93. return x >= 0 and x <= 7 and y >= 0 and y <=7
94.
95.
96. def getBoardwWithValidMoves(board, tile):
97. # Returns a new board with . marking the valid moves the given player
can make.
98. dupeBoard = getBoardCopy(board)
99.
100. for x, y in getValidMoves(dupeBoard, tile):
101. dupeBoard[x][y] = '.'
102. return dupeBoard
103.
104.
105. def getValidMoves(board, tile):
106. # Returns a 1list of [x,y] Tists of valid moves for the given player
on the given board.
107. validMoves = []
108.
109. for x in range(8):
110. for y in range(8):
111. if isvValidMove(board, tile, x, y) != False:
112. validMoves.append([x, y]1)
113. return validMoves
114.
115.
116. def getScoreOfBoard(board):
117. # Determine the score by counting the tiles. Returns a dictionary
with keys 'X' and 'O"'.
118. xscore = 0
119. oscore = 0
120. for x in range(8):
121. for y in range(8):
122. if board[x][y] == 'X':
123. xscore += 1
124. if board[x][y] == '0':
125. oscore += 1
126. return {'X':xscore, 'O':oscore}
127.
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128.

129. def enterPlayerTile():

130. # Lets the player type which tile they want to be.

131. # Returns a 1ist with the player's tile as the first item, and the
computer's tile as the second.

132. tile = "'

133. while not (tile == 'X'" or tile == '0"):

134. print('Do you want to be X or 07')

135. tile = input() .upper()

136.

137. # the first element in the list is the player's tile, the second
is the computer's tile.

138. if tile == 'X':

139. return ['X', '0']

140. else:

141. return ['0', 'X']

142.

143.

144 . def whoGoesFirst():

145. # Randomly choose the player who goes first.

146. if random.randint(0, 1) ==

147. return 'computer'

148. else:

149. return 'player'

150.

151.

152. def playAgain(Q):

153. # This function returns True if the player wants to play again,
otherwise it returns False.

154. print('Do you want to play again? (yes or no)')

155. return input().lower().startswith('y")

156.

157.

158. def makeMove(board, tile, xstart, ystart):

159. # Place the tile on the board at xstart, ystart, and flip any of
the opponent's pieces.

160. # Returns False if this is an invalid move, True if it is valid.
161. tilesToFlip = isValidMove(board, tile, xstart, ystart)

162.

163. if tilesToFlip == False:

164. return False

165.

166. board[xstart] [ystart] = tile

167. for x, y in tilesToFlip:
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168. board[x][y] = tile

169. return True

170.

171.

172. def getBoardCopy(board):

173. # Make a duplicate of the board Tist and return the duplicate.

174. dupeBoard = getNewBoard()

175.

176. for x in range(8):

177. for y in range(8):

178. dupeBoard[x][y] = board[x][y]

179.

180. return dupeBoard

181.

182.

183. def isOnCorner(x, y):

184. # Returns True if the position is in one of the four corners.

185. return (x == 0 and y == 0) or (x == 7 and y == 0) or (x == 0 and

y =7) or (X ==7and y == 7)

186.

187.

188. def getPlayerMove(board, playerTile):

189. # Let the player type in their move.

190. # Returns the move as [x, y] (or returns the strings "hints' or "quit')

191. DIGITS1ITO8 = '1 23 456 7 8'.splitQ

192. while True:

193. print('Enter your move, or type quit to end the game, or hints

to turn off/on hints.')

194. move = input().lower()

195. if move == 'quit':

196. return 'quit'

197. if move == 'hints':

198. return 'hints'

199.

200. if Ten(move) == 2 and move[0] in DIGITS1TO8 and move[l] 1in

DIGITS1TOS:

201. X = int(move[0]) - 1

202. y = int(move[l]) - 1

203. if isValidMove(board, playerTile, x, y) == False:

204. continue

205. else:

206. break

207. else:

208. print('That is not a valid move. Type the x digit (1-8), then
220
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the y digit (1-8).")

209.
210.
211.
212.
213.
214.
215.
216.
217.
218.
219.
220.
221.
222.
223.
224.
225.
226.
227.
move
228.
229.
230.
231.
232.
233.
234.
235.
236.
237.
238.
239.
240.
241.
242.

(scores[playerTile], scores[computerTile]))

243.
244,
245,
246.
247.
248.
249,

def getComputerMove(board, computerTile):

def showPoints(playerTile, computerTile):

print('Welcome to Reversi!')

while True:

16.2 Reversi [FJ5/CHD

print('For example, 81 will be the top-right corner.')

return [x, y]

# Given a board and the computer's tile, determine where to
# move and return that move as a [x, y] Tist.
possibleMoves = getValidMoves(board, computerTile)

# randomize the order of the possible moves
random.shuffle(possibleMoves)

# always go for a corner 1if available.
for x, y in possibleMoves:
if isOnCorner(x, y):
return [x, y]

# Go through all the possible moves and remember the best scoring

bestScore = -1
for x, y in possibleMoves:
dupeBoard = getBoardCopy(board)
makeMove (dupeBoard, computerTile, x, y)
score = getScoreOfBoard(dupeBoard) [computerTile]
if score > bestScore:
bestMove = [x, Y]
bestScore = score
return bestMove

# Prints out the current score.
scores = getScoreOfBoard(mainBoard)
print('You have %s points. The computer has %s points.' %

# Reset the board and game.
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250. mainBoard = getNewBoard()

251. resetBoard(mainBoard)

252. playerTile, computerTile = enterPlayerTile()

253. showHints = False

254. turn = whoGoesFirst()

255. print('The ' + turn + " will go first.")

256.

257. while True:

258. if turn == 'player':

259. # Player's turn.

260. if showHints:

261. validMovesBoard = getBoardWithValidMoves(mainBoard,
playerTile)

262. drawBoard(validMovesBoard)

263. else:

264. drawBoard(mainBoard)

265. showPoints(playerTile, computerTile)

266. move = getPlayerMove(mainBoard, playerTile)
267. if move == 'quit':

268. print('Thanks for playing!"')

269. sys.exit() # terminate the program

270. elif move == 'hints':

271. showHints = not showHints

272. continue

273. else:

274. makeMove(mainBoard, playerTile, move[0], move[l])
275.

276. if getValidMoves(mainBoard, computerTile) == []:
277. break

278. else:

279. turn = 'computer'

280.

281. else:

282. # Computer's turn.

283. drawBoard(mainBoard)

284. showPoints(playerTile, computerTile)

285. input('Press Enter to see the computer\'s move.')
286. x, Yy = getComputerMove(mainBoard, computerTile)
287. makeMove(mainBoard, computerTile, x, y)

288.

289. if getValidMoves(mainBoard, playerTile) == []:
290. break

291. else:

292. turn = 'player’
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293.

294, # Display the final score.

295. drawBoard(mainBoard)

296. scores = getScoreOfBoard(mainBoard)

297. print('X scored %s points. O scored %s points.' % (scores['X'],
scores['0']))

298. if scores[playerTile] > scores[computerTile]:

299. print('You beat the computer by %s points! Congratulations!' %
(scores[playerTile] - scores[computerTile]))

300. elif scores[playerTile] < scores[computerTile]:

301. print('You Tost. The computer beat you by %s points.' %
(scores[computerTile] - scores[playerTile]))

302. else:

303. print('The game was a tie!')

304.

305. if not playAgain(Q):

306. break

16.3 g T4E

16.3.1 XA B SS 1

FEITIG TREACRS Z BT, FATT SRR R Wt AR i B e 2544 . X A RR 45t 2 51 3R 1 3%,
RS 15 FHY Sonar Witk HAYWERR —HE ., BIESIRIFIR, EMEH board[x][y]RF R
AEVET X Abrh (22 /ma) B x CCEFARTET Y ABAREh () b/ F) _ERY y GLE R
T LA,

RXANFABEAT AR —D2E () TR R — ST, — el () FRF (R
AERFFRR— DA AVE THIRE 1), B — DX FREOTH (R Zi 1), AL
&, MER|—N4K board WBHL, EMF/RXFEELEM, RIFIFEMIIE,

16.3.2 SAHAMMER

1. # Reversi
2. import random
3. import sys

%2475 AT random Bk, PAMEMHH H randint() A choice()BR%L. %5 3 T AT
sys Bk, DATEAE I exit()sR%K,
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16.3.3 TERF LA HIERIREIELS

6. def drawBoard(board):

7. # This function prints out the board that it was passed. Returns None.
8. HLINE = ' - ——————4'

9. VLINE=" | | | | | | | | I

10.

11. print(' 1 2 3 4 5 6 7 8"

12. print(HLINE)

drawBoard (FHUIHIR R board HRIECIRSE AT BV S RIWERAR, VERE, WPRRAR HO4
THINTRR (WATRERR TR EX, TR, V8 ):

+-——+
[
I X |
[

+--—+

WEAR B —il N —iH AT FIUK 2%, BrDASE 8 AT ETF i E] 7 — 14428 HLINE RYH &
o R AR LSRR R

FE OB A EEAN R AR R 1A (A 8T FAF), B 3 DR T — 4
TR X TR H AR TR — 4 0 VLINE 5 &

511472 — A print(BRE, EITEI TIPSR X AR bRas . 5 12 4797 E
TR AR A K P25

13. for y in range(8):

14. print(VLINE)

15. print(y+1l, end=' ")

16. for x in range(8):

17. print('| %s' % (board[x][y]l), end=' ")
18. print('|")

19. print (VLINE)

20. print (HLINE)

XA for TEFFFIERE 8 I, HAT—IR. 55 15 fTRISITEN T it M2t i) Y ARARBARaE
MAKBEFZSE end=""KATEI— DM, MAREHA—MRITRF . XEA B MEHR (EBLTEL
8 W, FIRMEEAMET—IR) ITEEMET (X, 'O'b2 MEHT board[x][y] FFEHINE) .

TEN BB IR B print() %k, HREWEA RBTESH end="", FmITH DMK
FRMAR—MRATRF . XRFERR LAPEEI T X I X IX XX XXX R —1T
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(2R board [x][y ] EAEERZ X HIIE)

16.3 ARG U] TAE

TEWNFRIERZ G, 5 18 17U print()BREITE) T & )a— ' 1" FAF A K 1 MRATAT .
M 14 17515 20 FTHISMAR for MEIAEI AT ED T PR AY A —4T, WITFFIR .

L A I e I
XX XXX X[ X[ X|
L A I e I

it e e e e s Attt

B MR 13 FTIFAREY for TEFAT EIIZAT 8 I, ERLE)E T8 MNPt (2458, Wt b

M — g TR R OB, TAR'X)

N e A e
I X I X XXX XX X]
N e e I R
it e e e e it e o
N e A e
I XX XXX XX X]
N e e I R
it e e e e it e o
N e A e
I X I X XXX [ XX X]|
N e e I R
it e e e it e et
e A e e
I XX XXX XX X]
N e e I R
it e e e it e et
e A e e
I XX [ X XXX X X]|
N e e I R
it e e e it e et
e A e e
XX XXX [ XX X]
[ e e I R B
it e e
[ e A e e
I X I X XXX XX X]
[ e e I R B
it e e
[ e A e e
I X I X XXX XX X]
[ e e I R B

e e o T e s bkt
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16.3.4 FEEIHFWR

23. def resetBoard(board):

24. # Blanks out the board it is passed, except for the original starting
position.

25. for x in range(8):

26. for y in range(8):

27. board[x][y] = " '

5% 25 1THI5E 26 T2 ETEIS, T board HHRLEH AR B N BN S TR, XK
B2 Reversi i . WM T resetBoard()eR%k, 1FERIFIE—HERE—EB5,

16.3.5 IREFIHHET

29. # Starting pieces:
30. board[3][3] = 'X'
31. board[3][4] = '0O'
32. board[4][3] = 'O’
33. board[4][4] = 'X'

TEWER I IR0, BB FERA WML EEEE A .0 T . 5 30 173156 33 1TES
Tt BB T X L

resetBoard () bR £ A — & BLiR [H] board A8 #, A board ZXf—FIERMGIH . TERREL
14 R BB A T 3 rh BT B 2L, R TR S8 AR RBI PR (S 05 11 =51
TN .

16.3.6 BIZE—#FHYERIRE RS

36. def getNewBoard():

37. # Creates a brand new, blank board data structure.
38. board = []

39. for i in range(8):

40. board.append([' '] * 8)

41.

42. return board

getNewBoard () B ELAE T — BT TR AEAR 51, FHR5 R |, 565 38 1762 T 4l
5, HAEXIX BRI SI AR T board W, 5 40 17 I FIRE HI G T NFELIE ([
TESAHTL L ], EREFNE R T RAR),
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16.3 ARG U] TAE

55 39 1THY for TEIABIEE T 8 MNERIIR ., EARFAFRR — D oE &2 H TR,
board Z 2 i 8 MIIRM MM — IR, HHiX 8 MIRPHG—IINEA FHLY
8 MFATER . G A 64 1 FATH

16.3.7 FlEi—REFEETA

45. def isValidMove(board, tile, xstart, ystart):

46. # Returns False if the player's move on space xstart, ystart is
invalid.

47. # If it is a valid move, returns a 1list of spaces that would become
the player's if they made a move here.

48. if board[xstart][ystart] != ' ' or not isOnBoard(xstart, ystart):
49. return False

50. board[xstart] [ystart] = tile # temporarily set the tile on the board.
51. if tile == 'X':

52. otherTile = '0'

53. else:

54. otherTile = 'X'

55. tilesToFlip = []

G T —MIFAREHR S . IR AR IR IE B XY 2R, Q1% Reversi JEtk
FLN AV AR A HR Y& T, isValidMove()BR Y. %1% 8] True; 50, ‘EiR[H False.,

55 48 1T I XY IR @ ETEH M I, HERFEEAAZ, isOnBoard()ETEFETF
JETAER > & L) —N R, B X ABFRAT Y ARFRERTE 0 B 7 Z 18],

TR AW IR E K, XM R E 2SR GRS
WE N A, RFRE),

AR (TR AR A WATRE R ITBEALILR) FAETE tile Y, (H2IXREL
T B HITE R F I X 288, AR KA X, A BN FIHT2'0's RZIFR,

BJE, WEREGEMR XY Birm b2 — N AN E, A2 isValidMove() bR F0R [A1X — ¥
7] BE- 5 BN A 1 BT A N TR — B R

59. for xdirection, ydirection in [[O, 1], [1, 1], [1, O], [1, -1], [O,
_1]’ [_1’ _1]’ [_1! O]y [_1’ 1]]:

XA for JEFR I T —MFIRMINER, ENFRTERAM AT RS S &AT7 1 . Tk
B2 X AR Y AR R KR AR R . XA 8 MATDAREIR ). B L £ A
4 X ALBTTE 125 59 1T, FIFEFH) 8 MITTRINEZTHE—1, HARFR—PE
B, PP R R R RIS 1 MEME] X AR L, KFPITTRIIR PR 2 ASEN
B Y ApAR b, AT SE AR 1) LA ),

PR I A RSB 30N X AR, FRATAT LA I S X BRI 1 WA “AEEhT. BrRASIEER
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(1, 014 X ABAR3EIN 1, 25 Y AeAniin o, SBuas “Fe3h”, [mZeResh MR e . X A tn
1 (hg2aghn-1).

(HZ B A TT A8, 75 BRI AL AR AR I B0 D, BN, X AR 1 AR,
Y ARBRIEAN-1 1) ERES, SRR AR AR A LT s,
16.3.8 EF 8N THTRFHE—1T7TE

Bl 16-7 SEFATHE 2 S L E P TT R SR A AR — TR R W — A7 )«

XAk —

(-1, =130, -1111,-1]

— 1] 147 A
|
l_l
-
l_l
-

(=1,11( (0,11 [1,1]

16-7 WIAEIIRPHE-NIIREBRR D TIEFH 1T

59. for xdirection, ydirection in [[O, 1], [1, 1], [1, O], [1, -1], [O,
-11, [-1, -11, [-1, O], [-1, 111:

60. X, Yy = xstart, ystart

61. X += xdirection # first step in the direction

62. y += ydirection # first step in the direction

5 60 T Z ARG, LR x My 255 E -5 xstart Ml ystart MR HIE. B x
My, PAMETE xdirection il ydirection Frifi € 177 ] By “#3)”, A8 & xstart Fl ystart fR$F
AR, DAMERR AT DAICAE S92 B4 1 IF 46 1Y .

63. if isOnBoard(x, y) and board[x][y] == otherTile:
64. # There is a piece belonging to the other player next to our piece.
228
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16.3 ARG U] TAE

65. X += xdirection

66. y += ydirection

67. if not isOnBoard(x, y):
68. continue

iofE, A TIEE MO — AR S, %7 LR S S — A (1) FElPRAR L,
(2) DA FIAEWBT G, B0, Sl (S a3t Frott 1, A s
WE B/ DR L — LT, RIS NE, 5 63 ITHIRMFBIAN True, AT
W2 IR A F] for 1A AR —AJr 1.

H2IRE 1 METANIT BT, IR WARTEZ Ty 10 L 4kSeh Wy, EEEE]—4
TERMBLT . GRS TR A, % 68 171HY continue HFJR A H] for B4, 4kLkss
W=7,

69. while board[x][y] == otherTile:

70. X += Xdirection

71. y += ydirection

72. if not isOnBoard(x, y): # break out of while loop, then
continue in for Tloop

73. break

74. if not isOnBoard(x, y):

75. continue

% 69 171 while T2 —HMEI, PAMERZFIX FIEWHET, x My e —EHTE
iy ERTHE . FESE 72 4T, WEARARIE] x A1y B T e AR, 58 73 1TEEEE XA while
TEER, =T ARPATRHEI BN E 74 17,

FATEIEAEBELE B XA while 7635, (HR4EHE for TEIFH . XELENH25 74
FTEFHIWT not isOnBoard(x, y), # HizfT continue 5], BEIEMITHEL EI5H 59 1719 for &
A), PP R—" 18, i04E, break iB&HIFI continue 154 H 2 Bk TR B9 B N ER I E A

16.3.9 XRIEEHTURFERETF

76. if board[x][y] == tile:

77. # There are pieces to flip over. Go in the reverse direction
until we reach the original space, noting all the tiles along the way.
78. while True:

79. X -= Xdirection
80. y -= ydirection
81. if x == xstart and y == ystart:
82. break
83. tilesToFlip.append([x, y]l)
229

BEHXSR idu(idu@foxmail.com) E= BEERRIN



% 16 & Reversi

LB ENE T 5 —4> otherTile HEIHLTIT, 25 69 17HY while JEFEEH T, 5 76 1714
T B ek AR A X A A8 TR B AR T RAT— DT, WREMIE, BAaRW s
isValidMove() 5K £X i Bl /2 20 .

5 78 ATHIMEIS, WX x Ay BUBE, B x Al y I EATHT xstart il ystart AL B,
G TERS U NS tilesToFlip 5%,

85. board[xstart][ystart] = ' ' # restore the empty space

86. if len(tilesToFTip) == 0: # If no tiles were flipped, this is not
a valid move.

87. return False

88. return tilesToFlip

MEE 59 1THFIRE for TEIAFE 8 DM _ILX—VIFM T —i., EZREHATRZE,
tilesToFlip 53R & T WIRIL KL BN F xstart A ystart, FrA N IZ R RIRFRIHL-F 1Y
XY 45, GCfE, isValidMove() B EUR SHAIWTRATHI B S 2 EA M. EELER LA SR AVER
16 Bl A ) BRI 254

WERAE 8 D7 0] B 208 X F AR — MR, HBA4 tilesToFlip K2 — 425/ %)
F, ZIREEX KRB A ZAUN, isValidMove().1%3& [F] False.

W, isValidMove()i& 9] tilesToFlip.

16.3.10 FIET BRI L ER
91. def isOnBoard(x, y):

92. # Returns True if the coordinates are Tocated on the board.
93. return x >= 0 and x <= 7 and y >= 0 and y <=7

isOnBoard()2& isValidMove() I8 ) —~eK 4. A isOnBoard() sk A A2 5 93 17
RFIRA R —FpRFE T X, R x My #FE 0 2 7 Z ], XADRELHA True, XAeREH]
Wr X F1 Y AAAR @ T BT . Bilan, WER X ARARA 4, Y ABERA 9999, WARTETEHAR
b, B Y sk HEER 7,

16.3.11 [FEIMEBRUBIHIH—1TIE

96. def getBoardwWithValidMoves(board, tile):
97. # Returns a new board with . marking the valid moves the given player
can make.
98. dupeBoard = getBoardCopy(board)
99.
100. for x, y in getValidMoves(dupeBoard, tile):
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BEHXSR idu(idu@foxmail.com) E= BEERRIN



16.4 bool() & %

101. dupeBoard[x][y] = ".'
102. return dupeBoard

getBoardWithValidMoves() i [B] — /Mg AR Em 4544 , X T Fr A 808 sh kg - &5 5
VRN . X B RO T ERRR AR EUT SR AR T T AT RERS Bl — R R

XA KA # T board BREHHY— D EIA (FE55 98 1THI getBoardCopy ()R ¥R ),
MARBETE board ZE P EIB LA E RN BRI . 25 100 7T T getValidMoves() b
B, DAS B Ie K AT DA 09 Bir G B % sh i XY ABARI — AN 3158 . XA board I ASTEARLEA
BB R HARC T, FFHIR M,

105. def getValidMoves(board, tile):

106. # Returns a 1ist of [x,y] Tists of valid moves for the given player
on the given board.

107. validMoves = []

108.

109. for x in range(8):

110. for y in range(8):

111. if isValidMove(board, tile, x, y) != False:

112. validMoves.append([x, yl)

113. return validMoves

getValidMoves() R ZUR 7] T AL & P IC R TN R I — T 3R, X LT RRAF T tile LK AT LA
TS H board IR AR BHE 45 14 h HEA T IO BT B B B XY AR4T,

XAEEEH THCERER (5 109 /7A1%8 110 17), EEXHZME TR isValidMove() i
3, JFERAEERZIRET False 2T BEMEEZNIN— IR (EE—MEHT, B2 AR
WS ), MR E T &4 XY iR, BEAA RN XY BFREREITE] validMoves 513K H1,

16.4 bool()EE%X

bool()BRELT int()ERELAN str()BRELKAL, ERHMEIBLETINME, DM/RERERIERRR],

Ko B BV — ME W] LAY VETR /R KU1 False, TMHAEN 2452 True, 111,
BEH0, FRE0.0, BERER, BHFNFRM BT H M if 1B S EE A R, &R
Al AE 2 False, T FTA HAEERE True, iAEACH. 3 shell HEIA

>>> bool(0)
False

>>> boo1(0.0)
False

>>> bool('")
False
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>>> bool([])

False

>>> bool({})

False

>>> bool(1)

True

>>> bool('Hello")

True

>>> bool([1, 2, 3, 4, 5])
True

>>> bool({'spam':'cheese', '"fizz':'buzz'})
True

HE—T, RS B2 CETEX bool)PRELHI— R Z i, XME—k, &K
2 BAMREAT KA . XU A% 111 7RI 5 4 AT PAIE R TAE . X isValidMove() bR 411
W B4R B fi/R{H False, ZARE—AFEZFIFE,

R AR EE A S5 LE bool O RREL — IR Z o, ABASE 111 17H %4 False 22 A
T bool(False) (248K, 458~ False). H H, HIEZTFNIRP—NFAVERSEULH L bool()
PRI, 2% RO 2R [B] True,

16.4.1 T EiEFXRIRAISES

116. def getScoreOfBoard(board):

117. # Determine the score by counting the tiles. Returns a dictionary
with keys 'X' and 'O"'.

118. xscore = 0

119. oscore = 0

120. for x in range(8):

121. for y in range(8):

122. if board[x][y] == 'X':
123. xscore += 1

124. if board[x][y] == '0':
125. oscore += 1

126. return {'X':xscore, 'O':oscore}

getScoreOfBoard () BRFUH X & for TEI R &R ERITA 64 M&F (8 1T ARAT
1 8 5, —IZ 64 MET), HHEABFEBEWMLEME A LE (WRAEHEFHIE) . XT84 XHE
T, 5123 fT B 2R xscore il 1, X THMNOMTF, 25 125 7RIS 2HF oscore Ml 1,

16.4.2 FRENITRHIHEFIZFE

129. def enterPlayerTile():
130. # Lets the player type which tile they want to be.
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131. # Returns a Tist with the player's tile as the first item, and the
computer's tile as the second.

132. tile = "'

133. while not (tile == 'X'" or tile == '0"):

134. print('Do you want to be X or 0?')

135. tile = input() .upper()

AR B LR A AT, BXIER'O . XA for TRIMF—EIAIS, HEIBA
AXE'O

137. # the first element in the 1list is the player's tile, the second
is the computer's tile.

138. if tile == 'X':

139. return ['X', '0']

140. else:

141. return ['0', 'X']

SX)5, enterPlayerTile()BEGR FIF TR — 1515, Hi, iR FEBR2%E 1 1t
£, WAV TRE 2 MuxR. % 252 fTHA T enterPlayerTile()BREL, B £ &K
B, $ERFEEFXHANTTRAEAR PN,

16.4.3 REUWELE

144. def whoGoesFirst():

145. # Randomly choose the player who goes first.
146. if random.randint(0, 1) ==

147. return 'computer'

148. else:

149. return 'player'

whoGoesFirst() s £ FEALERE h #ESTE, H HaR B 545 B 'computer B F4F Hi 'player’

16.4.4 HERMRETEHTHT—H

152. def playAgain(Q):

153. # This function returns True if the player wants to play again,
otherwise it returns False.

154. print('Do you want to play again? (yes or no)')

155. return input().lower().startswith('y")

play Again() bR %05 Hil TR P B R BBl WER B S A LAy L 45 8, AR A 1% R
FoR A True, BN, ZEHGERIE False,
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16.4.5 FEFXREZET—MET

158. def makeMove(board, tile, xstart, ystart):

159. # Place the tile on the board at xstart, ystart, and flip any of
the opponent's pieces.

160. # Returns False if this is an invalid move, True if it is valid.
161. tilesToFlip = isValidMove(board, tile, xstart, ystart)

AR EAEWERAR I T — TR, A makeMove() %L, FHARHE Reversi AYTERHL
W) Jsz Bt FE AR, 3K eRBUSEHAS B T BT A% AR board EXAEZEHE . X T board 28 & Fr A&
B (BERER—ADFIERTIN), RExt2m e AR

isValidMove() BREUL T 410 TAE, BiRE T % 2RI XY 28 (FE—1W
JTLERMIIERET) B—NFIR (o, WRSE xstart Fl ystart $8H— DTG FED, B2
isValidMove() BR ZCRF 1% [B] 11 /R {H False)

163. if tilesToFlip == False:
164. return False

165.

166. board[xstart] [ystart] = tile
167. for x, y in tilesToFTip:
168. board[x][y] = tile

169. return True

TES 163 1TRIZE 164 171, WIR isValidMove() AW IEME (ITEAEMETE tilesToFlip
1) /& False, #F4 makeMove() Rt 471 [B] False,

N, isValidMove() B EGR BIFENE M Bk (tile PRIFFFRXE'O) Mk TH—1
IR, 166 ITIE T IIAX CATE T . 55 167 1TH for TEM X E T tilesToFlip "I T
AT,

16.4.6 EHFRIREHELS

172. def getBoardCopy(board):

173. # Make a duplicate of the board 1list and return the duplicate.
174. dupeBoard = getNewBoard()
175.
176. for x in range(8):
177. for y in range(8):
178. dupeBoard[x][y] = board[x][y]
179.
180. return dupeBoard
234
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getBoardCopy() K £ Fll getNewBoard ()B4~ [, getNewBoad ()R £ @ — 125
T R 451, B R A RIS T 4 SRS T, getBoardCopy ()FF B — =5 Fif
MBI, IR G NS EL board A FTA IS T ALEX AR, A2 —Da] A
BB XA, T o TR Pk o EIE B It , 1K I AR ¥ 7E Z BT HY Tic Tac Toe 4k
i,

T getNewBoard() B FOR IR I— A~ H AR E IR 254 . 285, (AR ER for
V&I, RHIFREAR 64 A% F-#BI H B AR BUE 45 Y Bl A dupeBoard H.

16.4.7 FlIHi— M FEREREL

183. def isOnCorner(x, y):

184. # Returns True if the position is in one of the four corners.
185. return (x == 0 and y == 0) or (x == 7 and y == 0) or (x == 0 and
y ==7) or (X ==7 and y == 7)

AR ARFRZ(0,0). (7,0). (0,7)F1(7,7) , AR AX A& FAL TR 1) A 7% 2 |, isOnCorner()
PR AR [B] True, &M, isOnCorner() i %83& 1] False.

16.4.8 FRENITHKHIFE TN

188. def getPlayerMove(board, playerTile):

189. # Let the player type in their move.
190. # Returns the move as [x, y] (or returns the strings "hints' or "quit')
191. DIGITS1TO8 = '1 2 3456 7 8" .split()

M getPlayerMove()rR%L, ibItZm AT~ —2 s etr (Of BAAEX M52
WA . TLAEWAT LA A hints K BB (A2 K FPIRAS) , 803 KRR (40
REFFERE) . BLRWAT LA A quit 1B H K,

DIGITS1TOS # &5l '2', '3, '4,'5','6','7', '8, H A A DIGITSITOS % Hi A
BADIRE R, FrOARMERX MR, ARHER isdigit) vk, EAIERTE,
VEEIA 0 8] 9, TXXFT 8x8 Wik b iy AL b o 1t AT BE 2 FoRL A .

192. while True:

193. print('Enter your move, or type quit to end the game, or hints
to turn off/on hints.')

194. move = input().lower()

195. if move == 'quit':

196. return 'quit'

197. if move == 'hints':

198. return 'hints'
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XA while JEHF—ELIEEF, EEBZEWA—MERNREDN. 5 195 773215 198 17111
F R BER B, B RGBT R, I H A 5R E FAF § quit #l hints',
X input() R BOR B FEAF R lower() A, X AERIE B 4 A HINTS B 'Quit', &
JFA SR BE S BRFRIZ A 2 o

T getPlayerMove() R EUHI NS, RF 55T 40 B Bo ¢ AH IR H i R 3 U e rn A g
A

200. if Ten(move) == 2 and move[0] in DIGITS1TO8 and move[l] in
DIGITS1TOS8:
201. X int(move[0]) -1

202. y int(move[l]) -1

203. if isValidMove(board, playerTile, x, y) == False:
204. continue

205. else:

206. break

TR A B R M AL S XY 845, I HaX N0 2 [ HA AR PG, 5 200 17
FHBMEMAN TR KNGS R 2. KI5, BEXHW move[0] (FAFERTIIE 1 4
FAF) A move[l] (FAFERHHIE 2 MFAF) REESZE DIGITSITO8 H EA BF4F &,

oA, TPRRBHREMRLTEM 0 2 7, TIAZ 1 3] 8, 47E drawBoard() R H R
Wk, AARSITEN 1 3] 8, FAIERRF RE BT 1 FRmAZM 0 Fraait4k, Frlh
T4 move[0]F1 move[1]H FFF 40 AU S, 55 201 17FN5E 202 1TERA I8 1 24,

B R A T — N E# R, RIBIATFZEAIW . RIE Reversi BN, 2E RiF
XA, isValidMove() PR AU ALK — 5, ‘B2 WA BIR 451 . BLR M 2851
ARG AR B XY ABARAE S5,

2R isValidMove() 5K #GR [7] False, ABAMATES 204 17 continue 155), #AJ5HF1% [l 5|
while fEF R IEAL, I HESRIE R A— NG E) .

BN, MECEMA T —MERIHD), HATTHRER L XA while 183,

207. else:

208. print('That is not a valid move. Type the x digit (1-8), then
the y digit (1-8).")

209. print('For example, 81 will be the top-right corner.')

WREE 200 17HY if 1BAIAY SN False, BBAME BB M A— BRI D, 5 208 1T
FEE 209 f¥- SR anfi] IE# i AR sh, 25, mE5 192 17/ while 1&4], [H-A%E 209
FBRIARUE else B AY G —1T, T H 2 while 1B ARG —1T,

|211. return [x, y]
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&5, getPlayerMove() B 40k [ 61 & It A AL B XY AEAR)— DI TCR I,

16.4.9 FKREGTENHFETh

214. def getComputerMove(board, computerTile):

215. # Given a board and the computer's tile, determine where to
216. # move and return that move as a [x, y] list.

217. possibleMoves = getValidMoves(board, computerTile)

getComputerMove() R X2 LB Al BER T, @H, ERAEXT, SEH
getValidMoves()ERELI 4553 . PR BEACRFAE TR EAT BN 24F, AR R B w] AEAT BY B
AHIBTERREE .

B2, WRMHITEN AT (7E computerTile #') kI getValidMoves()BRi%L,
MR BT AL AT AT B BT A AT RERIAS Bl . AL KA ANF R P s B iR A AR 30

219. # randomize the order of the possible moves
220. random.shuffle(possibleMoves)

H 4G, random.shuffle() BRECRFFEHLITEL possibleMoves FIZE IR S INTF . F)5,
KNG R 2 ZATEL possibleMoves FIRIITF , HZ2EAEREREEE.

16.4.10 AEBIIERERD

222. # always go for a corner if available.
223. for x, y in possibleMoves:

224. if isOnCorner(x, y):

225. return [x, y]

B, % 223 171ERE T possibleMoves HE RS S, IR ENT UL —RE D)2
Vs, FHAE RS H IR TR & T, 18 Reversi 1, AESIIE— 1N GEE, HH—
B L& T — ML, BAWARERREE T, B4 possibleMoves 2t & T HICR Y
I —DIIFK, TE for TEIN, i 2 BIREDRBCE x My,

W2k possibleMoves W& L MRS, NWERMEAS 1 MavEksl, E2mTIES 220 17
H1, possibleMoves seREHUHRRERY, FrLAZIZRH R A ER S22 i —1, FBEPLIER.

16.4.11 REVESFIITHBINIIE

227. # Go through all the possible moves and remember the best scoring
move
228. bestScore = -1
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229. for x, y in possibleMoves:

230. dupeBoard = getBoardCopy(board)

231. makeMove (dupeBoard, computerTile, x, y)

232. score = getScoreOfBoard(dupeBoard) [computerTile]
233. if score > bestScore:

234. bestMove = [x, Yyl

235. bestScore = score

236. return bestMove

WA FAERIRE D), TR ITREAGR, AR a8 w56 229 171 for
TEIRHE x F1 y & E N possibleMoves H & —PH43), bestMove #2 H Al 11T & BLAYTS
S RS, T bestScore BEE NiX N ERE BIRITE .

LEA A 2115 L bestScore mi B — 83l , 5 233 173155 235 1T RHEX M
Bl )L HAG 5 1E A bestMove Fil bestScore 1T H A fif AL R .

16.4.12 TEiRIREHE SR & A _ BT BRI ERIFE 3N

TR — D2 ml, 5 230 1T getBoard Copy () R EIk A1 ikt B E 2544 1)
— AR, RATRE A HME A, WA 2P board 7228 57 H EHIE BT RAREHE 4514

% 231 17 makeMove()BREL, (£ MSEZHPRRMEIA (FAETE dupeBoard '),
MAREER/IFRR, XEYUT B NBE2 RREE LXK B A4,
makeMove() B ECRF AL BTSN AL F 1 &, FF BAEE AR i Bl A4S B RO B R AT,

% 232 1T getScoreOfBoard ()B4, SEUZFK M EIAS, Bk E— i, Hg
X0, (HRTE.

fian, fiRi% getScoreOfBoard ()RR A1 HL{'X":22, 'O":8}, I H. computerTile &X', A
2, getScoreOfBoard(dupeBoard)[computerTile]¥F 115 R {'X:22, 'O"8}['X"], ARG KIGLERH
22, H 22 1 bestScore K, 8 bestScore &&= 22, 1 bestMove B E A4 HIY x EA y {H.

XA for TEIREEW G, 7T LAWALR bestScore /& — X3 W] LAG B i =154, I Hizts
7 T 722 & bestMove H,

5% 228 1T JEIE bestScore BB H-1, PATEARIERMZEIMEE 1 WEHRERNE 1 4
bestMove, XHLHITR 4R ECR FIHf, possibleMoves 1A 1 M 2B B A bestMove.

RIS R U LU K AR B8R TSR 1 M), (B2 145 220 17HE5 R IGUF REL
FTHL, TP Rt 2B, OB T 4G 2 MRSy, Joikmil AL SREH— 420,

16.4.13 TER= EITENSH

239. def showPoints(playerTile, computerTile):
240. # Prints out the current score.
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241. scores = getScoreOfBoard(mainBoard)
242. print('You have %s points. The computer has %s points.' %
(scores[playerTile], scores[computerTile]))

showPoints()Ei £01i H] getScoreOfBoard ()%l , SAJEHTENIL KT EALAY /340, 04E,
getScoreOfBoard () iR FU T 1% [m] 1) ML) 82 X A1'O!, fHA2 X F1 O LI 734K,

X2 Reversi R IBTA KEL. MEE 246 17FF 10 AURSIF 22 S8 B AN L SE B B
e T B R A FH X 28 bR 48

16.4.14 HFXXFEA

246. print('Welcome to Reversi!')

247 .

248. while True:

249. # Reset the board and game.

250. mainBoard = getNewBoard()

251. resetBoard(mainBoard)

252. playerTile, computerTile = enterPlayerTile()
253. showHints = False

254. turn = whoGoesFirst()

255. print('The ' + turn + ' will go first."')

5 248 1719 while JAFF 2 EHFHAEIN, 24— DFUF kI RIS, X AR FPRFE R IR [0 2] 265
248 17, HSE, #HITHA getNewBoard() bR EKE— AN iie ik Bt 4514, B
resetBoard() R N B R I ML . mainBoard J2FE )7 1 E R AR EIE &5 . @4 1E
enterPlayerTile()BR%L, 1hIt i AMATEZ X BR'O' . IR 516 H 22728 5 W 12 3R 1] {5 A7 fif
% playerTile #l computerTile H,

showHints J& & S S IF b g K — /R (H . TE5 253 17, fE—TFIR R L&l
False, #mKMIFRE,

turn ZEE—NFRAE, H{EZ player' 5 computer', ‘BERHLRZER IR, LERE
i whoGoesFirst() BR IR BB, PAREALHB TR MESEE

16.4.15 BITIHIIEIR

257. while True:

258. if turn == 'player':

259. # Player's turn.

260. if showHints:

261. validMovesBoard = getBoardwithValidMoves(mainBoard,
playerTile)
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262. drawBoard(validMovesBoard)

263. else:

264. drawBoard(mainBoard)

265. showPoints(playerTile, computerTile)

M5 257 FTHFIR Y while TR — BRI B R B0 AL AT — DK, MRk
ST, TR A IRIERE

55 258 1T —4k if thA), FIWRERIMAMRIK, HEMEE TIERKMAE (AFE
282 FTIHIGHY else WA B IT ALK ARD ) .

B, TERA DRRIEER ., WERE TR (W2 showHints A True), HB4
LKA A B — A s T, PR AR BR 251 & A — A 4%

getBoardWithValidMoves() B 02 F R SEBLX AN T RERY . B2 — NP AR EAR 510 1E A
ZH0, I HRFIHAEE  FR— DRI, 5 262 ITRX MIERR S %1845 drawBoard () BRI %L

IR RBA K, HBASE 264 171 mainBoard €525 drawBoard () PR %L,

BNBFATEN WP Z G, 56 265 771 ] showPoints() B KT B i 24 T 20K

|266. move = getPlayerMove(mainBoard, playerTile) |

ROk, IR E R AL, getPlayerMove() R T TTX Tl TAE, E/REMEZ
BIANBENE) XY ARE—APITCER YK, getPlayerMove()BREL T AR T It Z i A%
Fr—MERHIE,

16.4.16 AR HESRTHG S

267. if move == 'quit':

268. print('Thanks for playing!')

269. sys.exit() # terminate the program

270. elif move == 'hints':

271. showHints = not showHints

272. continue

273. else:

274. makeMove(mainBoard, playerTile, move[0], move[l])

MR IR E R B i A F4F Ef'quit', FR4 getPlayerMove() B EUCRFIR [0l 44 2 ' quit's TE
XFIEI T, 25 269 TRV sys.exit() R & IEFEF .

WERIT KT W 3N il A F4F 5 'hints', FB4 getPlayerMove() B £0R7 1R [1] 4 £ 'hints
XA T, AT AR RER (AR X PARE) SO (WREF IR,

5 271 1T HHAE 15 7] showHints = not showHints AbFIX F i &L, A not False B4
A2 True, not True 45K 2 False, #AJ5, continue {EHPRFHATE AN BN TEIAR TG 4L (A8
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& turn ILEA B, FTPAMR IR IR).
AN, AR BB B FRR H B VI 7w, 5 274 1T makeMove() B8 KCTE i
Mt L AT B RS 2

16.4.17 BFHITIMHHIFEEN

276. if getValidMoves(mainBoard, computerTile) == []:
277. break

278. else:

279. turn = 'computer'

T TIMENEINZ )G, 5 276 1THA getValidMoves() R EOR HIWT T E L RE R #E1T
A3, IR getValidMoves() R EUR Bl — N2 1513, A28 A Al BT A
%D, EEMIET, 5 277 7THEH while 163 HA5HERL,

BN, 5 279 4THEAE & turn W& A computer'. B JEIHATEE else 1B, I HE|H
while IBAJRATEKE, FrPAPATERH RIS 257 47H0 while 155], SR, X—KIGFEITEALH
B,

16.4.18 IE1TIHEVIAIEIX

281. else:

282. # Computer’s turn.

283. drawBoard(mainBoard)

284. showPoints(playerTile, computerTile)

285. input('Press Enter to see the computer\'s move.')
286. X, Y = getComputerMove(mainBoard, computerTile)
287. makeMove (mainBoard, computerTile, X, y)

Y K drawBoard () eRELIT i thiiF ki 2 J5 56 284 17 A showPoints() BR K 4T BT 24
R 248

55 285 4TA A input() B EOREE A, DAEILZR W] AE B IR, XFIAEE 5 =
input() R ECEEHFFEFF M BOERM ML, FATFRATERA input()RECZ HITAH print() p&i%k
FATEH—AFA/5 5, M2 4 input() bhEUE 1B — A 24T I 457 SR UM R 2,

LR E BN % T 2 5, 25 286 1T getComputerMove() B FUK SREUIT 5
BUA T — 2301 XY bR, 8 228 B AR X L AR PR A7 B8 &8 x Fl y s

wJE, 8 x My PARIERAREE A AT EALR L 7215 47 makeMove()PREL, X4
THEMLBL T HE mainBoard HAJIER MR b, PARBE B ENLME D), % 286 17 A
getComputerMove() R %, KW TIHHENRHZN OF HALEFMHEIZE x fy #),. % 287
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T makeMove () B BCLE R AL E B 30

289. if getValidMoves(mainBoard, playerTile) == []:
290. break

291. else:

292. turn = 'player’

55 289 17355 292 1T RIS FISE 276 172158 279 4RIl TEITENM BB Z G,
55 289 AT AR A AFTE NEIL R AT AT I AEAT A 8% 3l . AR getValidMoves() R £k 8] —
MEGIR, WAFRREAE B, XEWETEREHR T, H HE 290 778k T while 7635,

BN, RN ZEDH—FA ERIRE S, Z & turn /2 'player's TE5H 292 1725, while
TR H R AR RS T, BT AIRAT AR [ 2 56 257 7R while 4.

16.4.19 HERERELLHRERNE

294. # Display the final score.

295. drawBoard(mainBoard)

296. scores = getScoreOfBoard(mainBoard)

297. print('X scored %s points. O scored %s points.' % (scores['X'],
scores['0']))

298. if scores[playerTile] > scores[computerTile]:

299. print('You beat the computer by %s points! Congratulations!' %
(scores[playerTile] - scores[computerTile]))

300. elif scores[playerTile] < scores[computerTile]:

301. print('You lost. The computer beat you by %s points.' %
(scores[computerTile] - scores[playerTile]))

302. else:

303. print('The game was a tie!')

55 294 172 B 257 1T IR 1) while 1R HZ AW EE 1 47405 . 243007 ER 290 17858
277 F7BkH while TEFRES, RFaPATIXEMMRG, i, WEREHR, WA, TP NIZIT BT
ARAN L, I B e RS T K.

getScoreOfBoard () BRHCRF & [m] — A=, HAEA'X A0, HAE AP AL Z 1434, #
HHIBT R A EOR KT DT EET RN, ST AFER R 2w T, T2
FR.

16.4.20 WRIIMRELTBIR—H

305. if not playAgain(Q):
306. break
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T H playAgain() ki %8, WA LK@ ABZHFIL—RFL, ZRPORE] True, 1%
playAgain() K %1% 8] False, not #AEFFETS if (BRI &N True, $ATHREBEH ASE 248 17
TFI6 Y while 1835, T XA while 1B R Z G A HARLT T, BFHEH T,

A, playAgain() B ¥CR ] True (fEF5XA if BRI AT False), 4T HBLIEFM R
] £ 25 248 17HY while &), H HAIE T —AHAEsi.

16.4.21 &84 drawBoard() & %%

A Reversi i 2 i AER AR K. (2, 0] PAMEM drawBoard () eR %8 5 45 2k 22 4l
— NN R AR ,  [R] BELEE R  AAS PR R — B, BT/ — R LA AR R
I

12345678
Fomm——- +
1| 0 |
2| XOX |
3| 0 |
4] XXXXX
5] .0X |
6| 000 |
71 ..0.. |
8| 0] |
Fmmm————- +
You have 8 points. The computer has 9 points.
Enter your move, or type quit to end the game, or hints to turn off/on hints.

WM 6 T IRAEY drawBoard() %k, RATPAM http://invpy.com/reversi
mini.py THEIX T,

6. def drawBoard(board):
7. # This function prints out the board that it was passed. Returns None.
8. HLINE = " 4------——- +'
9. print(' 12345678'")
10. print(HLINE)
11. for y in range(8):
12. print('%s|' % (y+1), end="")
13. for x in range(8):
14. print(board[x][y], end="")
15. print('|")
16. print(HLINE)
243
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16.5 AE /g

EAERA AT TP Todk s, Bk A2 AR . B8 0E R SR AR ] 5 .
WERFTLA, WAEMIEE T SPITR2BE R Z T8 sh, FTdnT DA X Le, H
REA NS M DABITI A S Sh R B 2 DM, TR S ESRE, it AL
xSt AR B, BrDAVE, ITEAUF A LIRATIE, B HEREIMIEZ

EAFAN Sonar ZEMBL, A E WA —DRA&TE AR . EWRIE Tic Tac Toe iFxk,
FXBWAE A AL AT SRR R s, AR GIAT — S A5,
BPNER. BRFAF R AL 0 ERTHE N False,

Britz oh, XA EDE C 2N A RS A LAEE RZ A KRR A
P, BUATARE AR . ST, W RAGE ] ASCIT 47 BEEXT X AL P AT e, 22
IR LT 2 SR BERE, FF HaxX MR A AR B,

ARG, TATRS > e A BOE B ek, MRS A oA, K
T — Uil Pygame FOBEER, B 2328 Python WS II—L83 g sR BRI FR I, (A3 FRATAT
DA B 2 (50 SO I S SR A o
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B 17 E Reversi Al 1&3)

FENEERNR:
o ML,

o HIEG

o DHE 5

o RUIRME,
e round()PR%L;
TR AL ik,

Reversi Al BiARE#H, ER2EIJLTFE—RESTMI, X2 F T EAUA APE AL
FHES, A At bR ] R IR PRS r s AR B, XTI SEALR BLAR AR,
XFFHATAZERGE, MXF I 2O RS 8, AFHFELMRZ N,

% 15 1Y Reversi A K%L, getPlayerMove()Fl getComputerMove(), EfTLA
[x, yPXAERI G TT R B R AT R B B i R sl . X P> R B A A R R S8, B i X
LA LA S EATME AT 2 KA BE T . getPlayerMove() B EE i LE B K i A ABFR, R PE IR
B A, y1#8 TR 5 . getComputerMove() R ZGHE 111217 Reversi Al H L, SRz [0]
FNA[x, yIR&E TR 3,

M FATH getComputerMove() BRECE X getPlayerMove() BT IHE, £/EAFE? X
FERYTE, LSRN A —2 %80, T hiT BRI E | Eetdid, THENLA
E SN

R4 E—Z ) Reversi Wik, FATHEIE 3 Dbk .

o EIR reversi.py HEATEEL, RKEE AlSiml.py;

o HIIXF AISiml.py #ATEEH, REIE AISim2.py;

o EIX AISim2.py HEATE Y, KAIE AISim3.py.

AT LA E S A X B Y, BE WA BRI E R K http://invpy.com/chapl6 T %
(TP

17.1 iBEITEMAE &

i id sl File»Save As, EIHI reversi.py XM 7R AlSiml.py, SAJEHA X4
AlSiml.py, #Hr i OK %4, XKFIE Reversi JEARIIH— @A, 1EHRW] DA HHEAT
BERHE R S, TEA R Reversi Jif IEARFEAZE (RATEELAEITE ), € AlSiml.py
AT AR -
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17 & Reversi Al f54)

|266. move = getPlayerMove(mainBoard, playerTile) |

B (B R AR ERR) .

|266. move = getComputerMove(mainBoard, playerTile) |

WAEBTRREF . HR, TPRAIRSMPREE X 82 O, HRENSE R AMEMHE
3, M T getPlayerMove() iK%, WA HHEERMNEZ KM AWML T, EHY
HWEALNRE S J5, 394 N EIZE (25 285 fTHYMAY input('Press Enter to see the
computer\'s move.)), {E2FEHATAH !

EFRATRT AISim1.py —LEHAMAT A Z . FATH Reversi E B FTA bR &R AT LATRFE A
A, AHR R TRRT I RIS (BB 246 17F4R) , W FIE AR IR . A —LR R
AT, ERESR TR, MAES 246 772 RITA AT 555 16 T H 9 Reversi i AY
KA B0 IR A] LAE LM http://invpy.com/chapl6 T 2D, LA B T ARG,

S A AGX RS JE LA 1, 5 8 A http://invpy.com/diff/AISim1 b 7ELE diff T.H.,
AR RS 5 45 A RS HEAT FE R

AISiml.py
246. print('Welcome to Reversil!')
247.
248. while True:
249. # Reset the board and game.
250. mainBoard = getNewBoard()
251. resetBoard(mainBoard)
252. if whoGoesFirst() == 'player':
253. turn = 'X'
254. else:
255. turn = '0'
256. print('The ' + turn + ' will go first.")
257.
258. while True:
259. drawBoard(mainBoard)
260. scores = getScoreOfBoard(mainBoard)
261. print('X has %s points. O has %s points' % (scores['X'],
scores['0']))
262. input('Press Enter to continue.')
263.
264 . if turn == 'X':
265. # X's turn.
266. otherTile = '0'
267. x, y = getComputerMove(mainBoard, 'X")
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171 AEFENFIE T

268. makeMove(mainBoard, 'X', x, y)

269. else:

270. # 0's turn.

271. otherTile = 'X'

272. X, y = getComputerMove(mainBoard, '0")
273. makeMove(mainBoard, '0O', x, y)

274.

275. if getValidMoves(mainBoard, otherTile) == []:
276. break

277. else:

278. turn = otherTile

279.

280. # Display the final score.

281. drawBoard(mainBoard)

282. scores = getScoreOfBoard(mainBoard)

283. print('X scored %s points. O scored %s points.' % (scores['X'],
scores['0']))

284.

285. if not playAgain(Q):

286. sys.exit()

17.1.1  AISim1.py &S a0 T1E

AlSim1.py #2575 W) Reversi F27—HE, LA EXS getPlayerMove() B £ 1 HI 2
ikt getComputerMove() BRI I . BLAb, %t IR B B B SORM T — 2688, AR
REMS B4 5 IR LAY Ia AT,

HiztT AISiml.py Fe/FmS, FATTAT EAM AR F 0 — DR UL T A6, ELF Rk 4h
W, BT LR, M —TITEIME T, B8 X Beztl O k&M 7 AR RS,
FroAESRARIER], B R REEIZ . X XA —FRLSRIE, O XA —FrIPl &3k,

17.1.2 ibHEMIME S TLEHE

H2, WARINTEE—HEL, 2E2RR? K5, FROTTABEX M AL &
%5 getComputerMove() B 5 SE I FAEIEATR B, BB — 2Rk, 1EFRA TR
i—LeB o, HATMTRIBH, AMFE AISim2.py:

1. i File»Save As,

2. BREANETHFHN AISim2.py, MBI E SR 22 E AlSiml.py (MH,
AISim1.py Ml AISim2.py K- EAH R M),

3. Xt AISim2.py #ATE B RFZ L (AISim2.py KA FHIAE1L, T AlSiml.py if
SEECHI AR BE AR )
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AN RS e T AR, FIMER T 2T, MR T XNz S, e
S HEK AISim2.py .

WER IS G RIRE , FTAA B ELE ML http://invpy.com/chapl16 T # AISim2.py
PR ARG

17.1.3 AISim2.py

BRI LEACH 5 S B 1%, 1 (8 ] http://invpy.com/diff/AISim2 FHTEZ diff TR,
AR5 45 r RIS ZEAT FLEL

AISim2.py
246. print('Welcome to Reversi!')
247.
248. xwins
249. owins
250. ties =0
251. numGames = int(input('Enter number of games to run: '))
252.
253. for game 1in range(numGames):

=0
=0

254. print('Game #%s:' % (game), end=' ')
255. # Reset the board and game.
256. mainBoard = getNewBoard()
257. resetBoard(mainBoard)
258. if whoGoesFirst() == 'player':
259. turn = 'X'
260. else:
261. turn = '0'
262.
263. while True:
264. if turn == 'X":
265. # X's turn.
266. otherTile = '0'
267. x, y = getComputerMove(mainBoard, 'X')
268. makeMove(mainBoard, 'X', x, y)
269. else:
270. # 0's turn.
271. otherTile = 'X'
272. x, y = getComputerMove(mainBoard, '0')
273. makeMove(mainBoard, 'O', x, y)
274.
275. if getValidMoves(mainBoard, otherTile) == []:
276. break
277. else:
248
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278. turn = otherTile

279.

280. # Display the final score.

281. scores = getScoreOfBoard(mainBoard)

282. print('X scored %s points. O scored %s points.' % (scores['X'],
scores['0']))

283.

284. if scores['X'] > scores['0']:

285. xwins += 1

286. elif scores['X'] < scores['0']:

287. owins += 1

288. else:

289. ties += 1

290.

291. numGames = float(numGames)

292. xpercent = round(((xwins / numGames) * 100), 2)

293. opercent = round(((owins / numGames) * 100), 2)

294. tiepercent = round(((ties / numGames) * 100), 2)

295. print('X wins %s games (%s%%), 0 wins %s games (%s%%), ties for %s games
(%s%%) of %s games total.' % (xwins, Xxpercent, owins, opercent, ties,
tiepercent, numGames))

17.1.4 AISim2.py A3 a0 T4

FATFESS 248 17356 250 17U T8 & xwins. owins Fl ties, FRIEF X TLZRmATIK
. O AWM REA 5 L. 55 284 17555 289 1THEf — I i 5, TETEFRIR [F]
FHIE— IR Z A, BT X LA B A,

FATIER TR K5 print()BRECH A, PAKX drawBoard () BRE T . 241217
AlSim2.py i}, EXBREEIETLZ DRk, BAE, HIMELEME T drawBoard() &%l
WIJHM, W “for game in range(numGames):” fE¥E T “while True:” &3, FJLAZIK
AT O FAE TORER A . N84T T AV AR Reversi #iFK 10 K1)

WeTcome to Reversi!
Enter number of games to run: 10

Game #0: X scored 40 points. O scored 23 points.
Game #1: X scored 24 points. O scored 39 points.
Game #2: X scored 31 points. O scored 30 points.
Game #3: X scored 41 points. O scored 23 points.
Game #4: X scored 30 points. O scored 34 points.
Game #5: X scored 37 points. O scored 27 points.
Game #6: X scored 29 points. O scored 33 points.
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Game #7: X scored 31 points. O scored 33 points.

Game #8: X scored 32 points. O scored 32 points.

Game #9: X scored 41 points. 0 scored 22 points.

X wins 5 games (50.0%), O wins 4 games (40.0%), ties for 1 games (10.0%) of
10.0 games total.

BRZAIAEE TREPLEE, Br A4 ARa T B AR S 45 2R BT 58 & — FERY BT

e e #e LT EI N2 LR DRI LN, (H2 BUAEFR AT R 13T e i AXRs, T 5ALn]
PAME—PIR B NI 1T A Reversi itk B—M8, SRBEFESATHR—1THRZGD, EERRF
BAIRGaTT T —I) CRAA 50 21 60 28530, PRl a A, WREIRE=ED).

17.2 BOE

B BERR R, HEEM 0%F) 100%, WHEE—4 100%0 5, Bie—45%
BRDE. WRE A 0% PF, BRAIRAE V. 50%1PHE A, PHE M RRR A 2800
WIEE ., bk, B GE (pie chart) MBI, &0l ARRERER S G RRN L
By E17-1 BEET 10%. 15%. 25%F 50% 08— NMFE . TR, 10% + 15% + 25% + 50%
B AR Z 100%, Wk — 2R,

AT A R A 8. BREE
S8, AT BRASEL, RJEFRA 100,
Flan, WH X BLEH T 100 HEEL 1 50 5,
TAF T B FRSBRX 507100, L5482 05, K
Fe bk 100 53— A5 (HBELE 50%) .

R, WHR X BLRAE 200 JSHEE s T
100 J&1, FIRAM 100/200 Rit&EEH 5, Wk
155 0.5, HRFHIFRLA 100 F2H 50, &=
182 50%. 200 FliEdk AR E A 100 25%

5 100 B mAS 50 &, B2 AH [F ) B 44 X
(st 2 A A 30 B 17-1 10%-. 15%. 25%7%0 50%89— N E

13%

10%

0%

BIEMITESEREZRH

SRFEERNR, Y RIERES () B, BEXFERER—NEEBER. 6
fn, FikK 102 FHERFEE 5.0, MAREES,

A — SRR, O A BRAERE (+) B — B — N SO, B RA1S
B —ANPESE BN, 3+4.0 BISEREIE S 7.0, AL 7,
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17.3  round() K%K

S TERC B3 shell AR

>>> spam = 100 / 4
>>> spam

25.0

>>> spam = spam + 20
>>> spam

45.0

W, £ LERBEITR, FREEA R spam HAE MR B R TR S8, RATIEF A
EALEB Y int()PREL, MRECRFIR 7 RER LI, HXBRaE R/ MR RMME, fln,
FERK int(4.0). int(4.2)M int(4.9) IS5 REE 4, MARE 5,

17.3 round()E&%k

round () bR B — P BN & A ST A E R, ZAEC H I shell AT
(MR

>>> round(10.0)

10.0

>>> round(10.2)

10.0

>>> round(8.7)

9.0

>>> round(3.4999)
3.0

>>> round(2.5422, 2)
2.54

round () ERECIA — AR S EL, FoATAT ATE E B2 U & AR, B, Rk
round(2.5422, 2) 45 R 2 2.54, 1A round(2.5422, 3)HI 45 R 2 2.542,

BRGITER

291. numGames = float(numGames)

292. xpercent round(((xwins / numGames) * 100), 2)

293. opercent = round(((owins / numGames) * 100), 2)

294. tiepercent = round(((ties / numGames) * 100), 2)

295. print('X wins %s games (%s%%), O wins %s games (%s%%), ties for %s games
(%s%%) of %s games total.' % (xwins, Xxpercent, owins, opercent, ties,
tiepercent, numGames))
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FEF AR R RIAADR ) F 7 /R X M O IR 3k T 205, VT 2R ARG 47 iy
HIE . MGETHRE, BUlipk kB2, A SR, dBRT R B AL B
Vo ARFGBAT 10 JRWEk, X1 3%, IBAE b X MEERA 30%MIERIEL2: . SRTAT, Gnsf
IZ17T 100 YREZE 1000 WIER, KB X BRI TRIE50%  (WHt2—F) riiEk.

F RS VBT SR B DB R B, RAR 8 H 2 8, SRS HE5 Rk LA 100, A
M, HZEERIETF T RER 66.66666666666667 iXFE, FT AEX ANEF &£ 4y round ()R %K,
HHAEH 2 1B A% R A 2 NS5, AR B0 BE IR G B AL /N8, BT A E KGR R T
66.67 IXAFEH—ATEREL GXHEHEATEM),

FATHM— KRR . FRIZIT AISim2.py, (HEIXIKIZIT 100 J& e

17.4 AISim2.py #5471/~

WeTcome to Reversi!

Enter number of games to run: 100

Game #0: X scored 42 points. scored 18 points.
Game #1: X scored 26 points. scored 37 points.
Game #2: X scored 34 points. scored 29 points.
Game #3: X scored 40 points. scored 24 points.
...skipped for brevity...

Game #96: X scored 22 points. O scored 39 points.
Game #97: X scored 38 points. O scored 26 points.
Game #98: X scored 35 points. O scored 28 points.
Game #99: X scored 24 points. O scored 40 points.
X wins 46 games (46.0%), O wins 52 games (52.0%), ties for 2 games (2.0%)
of 100.0 games total.

[cNeoNeoNe)

XWIBFT A RE ST La4h, BB TR ELE A 248, AT AE S 100
R A5 R R 29413982 50 FE 50, PN X BuZ AN O Bua#b il 7 AR ik

17.5 HRAFEP Al BE

IR RS I — e B ek £, (B2, H5E Al File > Save As, I HAEXACH:
FAFHN AISim3.py . FEIX L8 R EAS I 4 R A B, JE print('Welcome to Reversil")
HBBATZHl.

17.5.1  AlISim3.py

IR G R 5 R IAS R, A http://invpy.com/diff/AISim3 FRITEL diff T.H.,
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TEARBIACRD 5 5 B AR HEAT ELK

245,
246.
247.
248.
249.
250.
251.
252.
253.
254.
255.
256.
257.
258.
259.
260.
261.
262.
263.
264.
265.
266.
267.
268.
269.
270.
271.
272.
273.
274.
275.
276.
277.
278.
279.
280.
281.
282.
283.
284.
285.
286.

AISim3.py
def getRandomMove(board, tile):
# Return a random move.
return random.choice( getValidMoves(board, tile) )

def isOnSide(x, y):
return x == 0 or x == 7 or y == 0 or y ==

def getCornerSideBestMove(board, tile):
# Return a corner move, or a side move, or the best move.
possibleMoves = getValidMoves(board, tile)

# randomize the order of the possible moves
random.shuffle(possibleMoves)

# always go for a corner if available.
for x, y in possibleMoves:
if isOnCorner(x, y):
return [x, y]

# if there is no corner, return a side move.
for x, y in possibleMoves:
if isOnSide(x, y):
return [x, y]

return getComputerMove(board, tile)

def getSideBestMove(board, tile):
# Return a corner move, or a side move, or the best move.
possibleMoves = getValidMoves(board, tile)

# randomize the order of the possible moves
random.shuffle(possibleMoves)

# return a side move, if available
for x, y in possibleMoves:
if isOnSide(x, y):
return [x, y]

return getComputerMove(board, tile)
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287.

288.

289. def getWorstMove(board, tile):

290. # Return the move that flips the Teast number of tiles.
291. possibleMoves = getValidMoves(board, tile)
292.

293. # randomize the order of the possible moves
294. random.shuffle(possibleMoves)

295.

296. # Go through all the possible moves and remember the best scoring
move

297. worstScore = 64

298. for x, y in possibleMoves:

299. dupeBoard = getBoardCopy(board)

300. makeMove (dupeBoard, tile, x, y)

301. score = getScoreOfBoard(dupeBoard) [tile]
302. if score < worstScore:

303. worstMove = [x, Y]

304. worstScore = score

305.

306. return worstMove

307.

308.

309. def getCornerWorstMove(board, tile):

310. # Return a corner, a space, or the move that flips the least number
of tiles.

311. possibleMoves = getValidMoves(board, tile)
312.

313. # randomize the order of the possible moves
314. random.shuffle(possibleMoves)

315.

316. # always go for a corner if available.

317. for x, y in possibleMoves:

318. if isOnCorner(x, y):

319. return [x, y]

320.

321. return getWorstMove(board, tile)

322.

323.

324.

325. print('Welcome to Reversi!')

17.5.2 AISim3.py B a0 T1E
XL R ECP R Z R BRI, I HA — L B T8 isOnSide() i %k, TiH
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KA TR @V EE, 0% 17-1,

# 17-1 Reversi Al B3 389 R 3

B | ik
getRandomMove() BEMLIE I — NG R 3)
IR RERE, BRI ANMERS . WRREME, B3 NMET
getCornerSideBestMove() BT WRBEFLLEWETFITUME, FHEMRK
getComputerMove() &%
MEATRERIE, HE—ANEL LT, WREE, BadHEM
getSideBestMove() ) getComputerMove()&i%. XEMRE, {EIEBFEMIEKTF AT, ik
Bl LT
getWorstMove() RNk T T 8> BT R
MPEAMREME, B - MHENKTF. MEARTLL, fH
getCornerWorstMove() getWorstMove() 51

17.5.3 EEMHEYIEEEREE

PUAEE— B =, 02— DT R BOR B AR 7 Y £ ) — 4 getComputerMove()
BRECR M . ARG LRSI LIR, BE MRS —MEEZ W, B, RITHES 351
1TH getRandomMove() R O TiKAIFHE Y getComputerMove()EREL,

|351. X, Y = getRandomMove(mainBoard, '0') |

PAE, MIATB1T 100 WPk, EF XM THR:

Welcome to Reversi!

Enter number of games to run: 100

Game #0: X scored 25 points. O scored 38 points.
Game #1: X scored 32 points. O scored 32 points.
Game #2: X scored 15 points. O scored 0 points.

...Skipped for brevity...

Game #97: X scored 41 points. O scored 23 points.

Game #98: X scored 33 points. O scored 31 points.

Game #99: X scored 45 points. O scored 19 points.

X wins 84 games (84.0%), O wins 15 games (15.0%), ties for 1 games (1.0%)
of 100.0 games total.

B! X A WIGEL O MK L, EXEIRE getComputerMove() R %L (5430 S 7] REHLAE
gL, BN, BAEERGHEEZE TR T E) PRFIAZER getRandomMove() B
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B (BB EAERS T L) P RE IR E 2 AR, R A, P B A
0 B LA REPL I S B

17.5.4 LB AREHEEITZE

WERFATHE X B RZ B FIE WSO E getRandomMove () BREL Y38V, 45 R 2 (B FE?
FATHEE 346 1THY getComputerMove()ERELE A getRandomMove() B %L, F HFKIZTT
P o

WeTcome to Reversi!

Enter number of games to run: 100

Game #0: X scored 37 points. O scored 24 points.
Game #1: X scored 19 points. O scored 45 points.

...Skipped for brevity...

Game #98: X scored 27 points. O scored 37 points.

Game #99: X scored 38 points. O scored 22 points.

X wins 42 games (42.0%), O wins 54 games (54.0%), ties for 4 games (4.0%)
of 100.0 games total.

MBS, U BEEHEHR S, AP IE—Jr SRR 50%M R (18
LR p T, O B EiE—L, FfT 7l — BRI ER]) .

PUNTRAE VAT LIRS, ASPiRss, AR st — M £5, mEd LRy
Wy s iR — N R, RS T, MR b, AR KA —
FEAETT A M s b MvEioAs TR ZAL e T EgA% 1, (HRAEd EgResl (RIfEA —1
B ] AR Z LT AT BE (2 —Fh AR A SR

17.5.5 CREMEEZMABBMRERE

TE5 346 17, 18 X MBEESCHMEH getComputerMove()BRi%k (FAVIMHEE), FE5 351
17, 18 O IMAEMBEEUCH M getCornerSideBestMove() B4l (%5 e 251078 fv& LR850,
RIEEIRTE— D Ers T B8, SRE T TR s ik By ) , kA2 4T 100 IR
FF, BWAEEEL, SR BOXA R, I BRI RET .

Welcome to Reversi!

Enter number of games to run: 100

Game #0: X scored 52 points. O scored 12 points.
Game #1: X scored 10 points. O scored 54 points.
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...Skipped for brevity...

Game #98: X scored 41 points. O scored 23 points.

Game #99: X scored 46 points. O scored 13 points.

X wins 65 games (65.0%), O wins 31 games (31.0%), ties for 4 games (4.0%)
of 100.0 games total.

2l TRk, BLA, EEFD R TR EZ R TR, PR
FER NS , 710 _ERORE T B sl BTl R RO AL , 18 38 A SO TLAS AT B A HR B AR
RERfIAX SELS R IERAING? TEFATRRIZTRR, XRIFATIBITHK 1000 K, XL LMk
187 (EREZRF TR, FEILVNEND . Sl Boim, FERefrir.

Welcome to Reversi!

Enter number of games to run: 1000

Game #0: X scored 20 points. O scored 44 points.
Game #1: X scored 54 points. O scored 9 points.

...Skipped for brevity...

Game #998: X scored 38 points. O scored 23 points.

Game #999: X scored 38 points. O scored 26 points.

X wins 611 games (61.1%), O wins 363 games (36.3%), ties for 26 games (2.6%)
of 1000.0 games total.

M 1000 il diatT G E] T EAERRISEITES R XS 100 Rfisdos TR ET 45 R R A )
. B LE, EEMEHRZH TR B AN B TR s Z R i — 2,

17.5.6 WREMEENMRERE X

WAE, 1E5 346 17, B X MEMBRIEKENMEN getComputerMove() K%L, 1E5 351
17, O LXK BEIL R B N getWorstMove() BRI (RSB VA VBB 4% i D195 3) )
H HIz4T 100 WiFMk, S B BeREIRA, H BRIz ET .

WeTcome to Reversi!

Enter number of games to run: 100

Game #0: X scored 50 points. O scored 14 points.

Game #1: X scored 38 points. O scored 8 points.

...skipped for brevity...

Game #98: X scored 36 points. O scored 16 points.

Game #99: X scored 19 points. 0 scored 0 points.

X wins 98 games (98.0%), O wins 2 games (2.0%), ties for O games (0.0%) of
100.0 games total.
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2! getWorstMove() P, WElE B 2IEFEMEROWE TR, ILTEESH
AR ARA AR (KPR L, 1B AT RAYE , X PP RIS E SR AT RE i 2% HEF] ) .
17.5.7 LEEEME XF1 WorstCorner & i%

LFANTTES 351 17 getCornerWorstMove() R LU Y getWorstMove() BRI, </E
2RENE? FIRRAMEIRY, AR R S 2 BT, SETEAE A RERY f PR 3, =%
SR BN, HARaET X MERF .

WeTcome to Reversi!

Enter number of games to run: 100

Game #0: X scored 36 points. O scored 7 points.
Game #1: X scored 44 points. O scored 19 points.

...Skipped for brevity...

Game #98: X scored 47 points. O scored 17 points.

Game #99: X scored 36 points. O scored 18 points.

X wins 94 games (94.0%), O wins 6 games (6.0%), ties for 0 games (0.0%) of
100.0 games total.

getCornerWorstMove() /384 fiife T K& myliErk, HZEHFBRIL getWorstMove() K%L
W5 T2 I (6% 2%) . A fATE IR ST, EATEHTIIEY, 2RENS
A AR ?

17.5.8 Lt HEERE X WorstCorner E ik

KATA A X X HEEKEN getWorstMove(), 8 O AW HE LR E N
getCornerWorstMove(), AFIBITXMEF ., B URETH, H RGBT A wEL,

Welcome to Reversi!

Enter number of games to run: 100

Game #0: X scored 25 points. O scored 39 points.
Game #1: X scored 26 points. O scored 33 points.

...Skipped for brevity...

Game #98: X scored 36 points. O scored 25 points.

Game #99: X scored 29 points. O scored 35 points.

X wins 32 games (32.0%), O wins 67 games (67.0%), ties for 1 games (1.0%)
of 100.0 games total.
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Besh, BIGEECR A T B A2 s, TR AERSI S BUSEZ LR, AT A
KA LRSI SE RN WA EL, A, FEAFENEIIER— I EE.

17.6 AFE/Ngh

AEIFANREIEMALE T — NI, MREEL Reversi HI&FREE, WRILATIAATE
Reversi P EERE TR —MFERERE, ROTDAAIUEHE 22U BEE, A
HHLF TR I Reversi ifxk, FH HABZEREICK TR, B2, Q0F A8 W] o g A ik 1 5
HLEIE Reversi WExk, AR FATAT PALETHEEMLAE F X LE 5 R IE Reversi WAk, WERAEE] T
X, IR ERS, HEAPATILA 1T Python 27 A HZ LR AL Reversi
IR, X TAEESL I A P It Reversi P2 A Bl Bl

Sbr b, ARESAIE-MEER. BEEATFREE ., REFEE AR, 5HMAE M
W, Wi—HBa SRR Z IR, H BATRTIE— A2 R b 0 SR R 3R 1 — MR . 24k
TTT 2N )G, AREEAT DAFI TR S g v] DA TAE R Sl it gafe, FRATHERT DAL
LRI, Q1 — DR A PRI E | AR E AT HIE Qe 6y 2 T AL e, —
T ALIE . AT AT EANLREE BRI TE S, I Hib B AR B & i) B A
LG

AT A BT SOR BB A 1k S SO e AT RE AR S e, BIEEEATR
fAis, (B2, R IARTEREHEE., BAEfshim, X2EEERE EEXEAR, AR
T, FATREE ] Wi ] — U Pygame 19 Python #5t, SREIENH EIER
Rk
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F18F ElfFMaE

FENEERNR:

o % Pygame;

e Pygame " HIBIEFIFIA;

o HRGEERITIE K A

o JEME;

o KA pygame. font.Font, pygame.Surface. pygame.Rect fil pygame.PixelArray

o IR

e Pygame MY K%L

e  Surface XJ4 1 blit() 7%

o HfF

o Zhm,

BIH AR, AP B A BT 30, B L BoR B SO R i, BuaiE i i
AR SCA SRR o R SOR S SRR A 528 ) H R AT T, 3 (] Pygame
g, AR — g BRI S, AR = X

518 B, 19 BN 20 ERMAUTHEA Pygame KAEMAA K. shE., s
AR F WAL, X T T, AT E — L BRI, BN EE AR
JEIR o4 2] ) Pygame s, 56 21 FA5 60 TR ik SeAlR R A — NI X

18.1 %% Pygame

Pygame H & Python i), Fl Python —#%, Pygame )27 ARZE N, TE
Web WI%E#5 ", 77 http://invpy.org/downloadpygame, F#IE A VRIEAE R GA Python
IRAK) Pygame LT,

TR TR Z)G, 7%, FHERIESHI5EM T Pygame HJZ53%, %
KA Pygame @ &R IEH, 1E52H.K shell FHIALTNE

§>>> import pygame

WARAE T R RS 28 A R, W2ARMNAECK RN LT Pygame, AR T
T ImportError: No module named pygame #&i%, W4, ZIXEHEHE Pygame (I HHi
PRIEWIHIH A T import pygame) .

Pygame M ufi http://pygame.org, /141 T W] Pygame, i /M4 T —2L54f ] Pygame
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18.3 Hello World [fJJE/LH5

BIERIFH . Pygame PubanE 18-1 Fis,

[8News xS

« C' | [} pygame.org/news.htm Q47 O DE fTmg
pygame

News

About

Screenshots

Downloads

Documentation

Tutorials

Pygame FAQ

Help (irc, lists)

Bugs & Patches Sevan e pygame g wessee

Mercurial

Links

Resources

What's New

Wiki October 2014 PyWeek challenge results - Oct 30,

Cookbook

RSS Feeds 2014

| ==

The resulis of the October 2014 PyWeek challenge have been tallied

?‘:tade EEE?? Congratulations to the winners and all participants who completed their projects!

18-1 Pygame.org Muf

18.2 Pygame H'[J Hello World

% — Pygame F2J7 @& — N1 “Hello World!” &%, BEIATIEAR I8 #r)
PR —HE, XK, FOTREEH Pygame KHI{E—MERIEHE D 2R “Hello world!”, 1M
AHHRERIE,

Pygame NRETER B2 shell 1 LAE, B, FATHGESR S Pygame 277, H H GRS
ZH.HK shell BK4 Pygame K ik —5&F82 .

Pygame F2F WA input() %L, X BIEA R AL . Mk, RFEiditEE
AR B G D, £ 0h 2R NE. B FE, Pygame B EIORH #
MBI . FNTRAE T —TAHEE,

18.3 Hello World HJJEAHS

TE SRS i A A AR ACRD, I HAE BRI pygameHelloWorld.py .. 412 i AiX £&
)5 HBLAE R, W51 http:/invpy.com/diff/pygameHelloWorld 7Lk diff TH., &
IRE RS 5 45 5 RIS AT HUBE

pygameHelloWorld.py
1.importpygame, sys
2.frompygame.locals import *
3.
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18 & KR AMEhm

18

38

42

44

©O© 00 NO VT b

36.
37.
.# draw a blue circle onto the surface
39.
40.
41.

.# set up pygame
.pygame.init()

.# set up the window

.windowSurface = pygame.display.set mode((500, 400), 0, 32)
.pygame.display.set _caption('Hello world!")

10.
11.
12.
13.
14.
15.
16.
17.
.# set up fonts
19.
20.
21.

# set up the colors
BLACK = (0, 0, 0

WHITE (255, 255, 255)
RED = (255, 0, 0)

GREEN = (0, 255, 0)
BLUE = (0, 0, 255)

basicFont = pygame.font.SysFont(None, 48)

# set up the text

22.text = basicFont.render('Hello world!', True, WHITE, BLUE)
23.textRect = text.get rect()

24 .textRect.centerx = windowSurface.get rect().centerx
25.textRect.centery = windowSurface.get rect().centery

26.

27.# draw the white background onto the surface
28.windowSurface.fi11(WHITE)

29.

30.# draw a green polygon onto the surface
31.pygame.draw.polygon(windowSurface, GREEN, ((146, 0), (291, 106), (236,
277), (56, 277), (0, 106)))

32.

33.# draw some blue lines onto the surface

34.pygame.draw. Tine(windowSurface, BLUE, (60, 60), (120, 60), 4)
35.pygame.draw. Tine(windowSurface, BLUE, (120, 60), (60, 120))

pygame.draw. 1ine(windowSurface, BLUE, (60, 120), (120, 120), 4)

pygame.draw.circle(windowSurface, BLUE, (300, 50), 20, 0)

# draw a red ellipse onto the surface

.pygame.draw.ellipse(windowSurface, RED, (300, 250, 40, 80), 1)
43,

.# draw the text's background rectangle onto the surface

45,
- 20, textRect.width + 40, textRect.height + 40))

pygame.draw.rect(windowSurface, RED, (textRect.left - 20, textRect.top
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46.

47 .# get a pixel array of the surface
48.pixArray = pygame.PixelArray(windowSurface)
49.pixArray[480][380] = BLACK
50.delpixArray

51.

52.# draw the text onto the surface
53.windowSurface.blit(text, textRect)
54.

55.# draw the window onto the screen
56.pygame.display.update()

57.

58.# run the game Tloop

59.while True:

60. for event in pygame.event.get():
61. if event.type == QUIT:

62. pygame.quit()

63. sys.exit()

18.4 147 Hello World #&F

YasfTX MEFFRE, FAT AR —DHR e 0 m B, alE 18-2 B,

I Hello world!

Hello world!

o~

U

E 18-2 “Hello World” ¥
R E DA RES & RFAEE, SCRARIER O P EET, MAE R

BAEZ BT 23T VR SCARRY TR . SCARTT ARAE R R B A AR /N, 7 HOgb R — SR AR 60 14 i i
i, FNTAT LATE B 22 AL AT TR
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18.4.1 5N\ Pygame #&t
TN G — T X LR, FEREENBEtAFHE.

1.importpygame, sys
2.frompygame.locals import *

B, TEFA pygame B, PAER DA Pygame R %L, A AERI—1THIAZ
M, R Z EHESEIT. % 11TRE32AT pygame il sys B PMEER,

%2 7RIS AT pygame.locals B, L&*ﬁﬁ%@@?ﬁgﬁgﬁ Pygame 1 i
P/ H &, @ QUIT 8¢ K_ESCAPE (TH)E MR E S ), Sk, H from moduleName
import *M#& AT AT A pygame.locals R, Ff H AT ZAE B0 & & Al 1 A
pygame.locals,

WRAERE S H 68 1Y 22 from sys import *2 ATEH], AR import sys T AHA], ABA4
RIS EM A exit() T ZEE, MARMEM sys.exit(). B2, KL, (FHEEMY

PR PR HEAT, D A3 R AT DAKIIE pR RO TE IR MR

18.4.2 pygame.init() &

4.# set up pygame
5.pygame.init(Q)

TEFAT pygame 5, I HAER AT HABLR Pygame BRELZ 1, A Pygame 2
FPERL S A pygame.init()PREL, X TAEE Pygame WAl IR 4G b5 %,

18,5 Jté

el (tuple) EHSFIFELL, LR2EMNEMZREESART S . JTTHWM TR
FAEL, AREEEE. B, XS K shell HHAMT A

>>> spam = ('Life', 'Universe', 'Everything', 42)
>>>spam[0]

"Life'

>>>spam[3]

42

>>>spam[1:3]

('"Universe', 'Everything')
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pygame.display.set mode() & £%#0 pygame.display.set caption() & £

7.# set up the window
8.windowSurface = pygame.display.set_mode((500, 400), 0, 32)
9.pygame.display.set caption('Hello world!")

% 8 1Tl pygame.display BHHHY set_mode()J7iks, B T —4 GUI @ H
(display #H 2 pygame BEH ) — MR, B2 pygame B8, EWA H CHIEH),

BRERRITAVER LR/ R, E LR — MR AR BEME 6., e Lira®
R, B AR HIATIE B RS B, ZE)E 500 MR T 400 MREFRY
%1, T4 (500, 400)1E A pygame.display.set mode()J 5 1 MS%K,

set_ mode()TiEA 3 MEH., H 1 MSEUMR BN B —ocd, XIS
MFRE ORISR, WEERNBLL, 52 NSEME 3 M SER PRI, il T
BRTEmE, RFEEMIE R EN 5L 0 F1 32 BIAf,

set_ mode() R iR [H] T—> pygame.Surface X5 (Ch TR HE I, FAIHZ N Surface
XF5) A5 (object) 2 W A 77 A B B S U ELRY 73 Sh—Fh LA G140, 745 ER /2 Python
FIXT S, B EMTAEEE (FRrpAT) firE (A lower()Hl split()) . Surface 5%
IR

RAEX XSGR BT R EA I T X RIS —FE 28 11 |mAHE G .

18.6 RGB i

11. # set up the colors

12. BLACK = (0, 0, 0)

13. WHITE = (255, 255, 255)
14. RED = (255, 0, 0)

15. GREEN = (0, 255, 0)

16. BLUE = (0, 0, 255)

A 3 MEBENSIG. A6, e, EiRX 3 FEan ARy EHARR, B
A LAE BUEAT AR e (TH BV RS2 X 240 ) . 76 Pygame H', KBl EIESS
M2 3 MR T, XL RGB Bifa (RGB Color) fH.

JCAHFIEE 1 ME, FoRBiah a2 a6, BEE 0 RRZAGT AL A, 1255
Fonizg ek R KA, 82 MERRGE, B3 MERREA, X 3 NEEEN
BT —4> RGB JT4.,

BN, JLH 0, 0, 0)FRREA LA, Ok, RAMP G257 EN BE, JuH (255, 255,
255)F Ll G aERARR KR, REBRIERMZAA,
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JoAl (255, 0, 0) R AL R E o KR, MEASOMEG, NtRANEEZLE, FU

1, (0,255, 0):&%k €, (0,0,255) 2,
FIDAZH A2 6 . a6 R 6 1 B ok TR B B . 3R 18-1 B TIF 2% B e file
i1/ RGB fH. M T http://invpy.com/colors W31t T V7 2 R [R] i 4 1) TT 4 1A .

* 181 FieKERGBIE

Be RGB &
Black (0,0,0)
Blue (0, 0, 255)
Gray (128, 128, 128)
Green (0, 128, 0)
Lime (0, 255, 0)
Purple (128, 0, 128)
Red (255, 0, 0)
Teal (0, 128, 128)
White (255, 255, 255)
Yellow (255, 255, 0)

18.7 F1&H pygame.font.SysFont() 5%

18. # set up fonts
19. basicFont = pygame.font.SysFont(None, 48)

FHIR AT — KAL) — BB T8, 7, FFSMFAF. | 18-3 JBR T AKFE 7%
FTED AR R TE AT R AR o

Programming is Fun!
Programming is Fun!
PROGR AMMING IS FUN!
Programming is Fun!
Programming is Fun?!
Programming is Fun!

& 18-3 AEFEAIRH
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188 JEME:

TEZ R, FATHEUF Python fTEISCA, T R/R CARMBIE . K/NIFE,
M5E B THAE RS, Python P AT E, HZ, Pygame A ALATHEANL ERY{EAT
TSR SR,

% 19 17l pygame.font.SysFont() R B —1> pygame.font.Font Xf 5 ({##K
A Font X&), 5 1 MESERTFERR AR, [H2FANTR1%# None 18 A ERIA R RGEFE,
52 NN SHERF NI (PARCHHAL)

Font Xt & H render() 7%

21.# set up the text
22.text = basicFont.render('Hello world!', True, WHITE, BLUE)
23.textRect = text.get rect()

TFi#7E7E & basicFont H 1) Font X[ 5 H
— L render()M ¥k . XA T EERFIR ]
—~ Surface X%, XAFLH T H L,
render()HI5E 1 NS ELHI B A I F
FFef. 5B 2 DS E _R BB ESER I
—> Boolean fH.,

5 22 F74%3% True R AT . bk

VRSO A R AR, 1EE B R R T, - -
B 18-4 R TR T8 21— 4 A I Hide "
V2 S — &SR M8 Pl B4R R I 2 45, 184 —HRBEEFM—FNELLEFKOHANE

18.8 J@tk

24 .textRect.centerx = windowSurface.get _rect().centerx
25.textRect.centery = windowSurface.get rect().centery

pygame.Rect KA (FHRH Rect) Fm$haE /NI E R AETE K. I8 H B4k
pygame.Rect() K B #— MY Rect M5, SHR2FAA LAY XY BARHEEL, JEREE
HIELA L, HRRABRE N BAL,

WAHSEZX KR LA RN : pygame.Rect(left, top, width, height).

MBITE R SRR XA R B, JBYE (attribute) 25X FMKXAYZEE, Rect i
RUMAWZ R, HRMRENFRREE, % 18-2 248 myRect H)—1 Rect W48
PRSI,
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% 18-2 RectEMH

pygame.Rect B4 ‘ i3
myRect. left FETE A TL I X AL bR A HUE
myRect.right VAR ERUli D QY TN RS I
myRect.top FEFI TSR Y AL bR 4
myRect.bottom FETE IR Y AL bR IR {8
myRect.centerx FETR R rh e X AR 1 B M
myRect.centery FETE R R g Y AR B R
myRect.width ERA A E S L]
myRect.height SRR ) v FE I B U
myRect.size P BE ) — AT (width, height)
myRect.topleft PANBE — A Tod: (left, top)
myRect.topright WA SR — N TE 4L (right, top)
myRect.bottomleft PR — A T0 4 (left, bottom)
myRect.bottomright Wi N EH g — A TE4L: (right, bottom)
myRect.midleft PN BRI — Ao (left, centery)
myRect.midright PANEEE — A Jedl: (right, centery)
myRect.midtop WA EE— A0 (center, top)
myRect.midbottom PN — AN Je 4 (centerx, bottom)

Rect XfRAEFALZ, WERBER T X L@ LR 4, Bra H sk derr 8 sh g e,
filan, WREIET 20 MEETEM 20 MEREE N —A Rect W5, HZA EAMTAHR(30, 40),
A2 A X AR B3N &R 50 (A 20+30=50)

SRIM, WRAE left JEMEE TN myRect.left = 100, P4 Pygame FF H 33 right JE &
120 (25 20+100=120) . Rect %5 iy 45—~ HoA 1) J& PR L FH B M 222

pygame.font.Font Xt & #1 pygame.Surface Xt & & get rect() /7%

WHE, (5B 23 1T T text ZZE ) Font MZM (% 24 17#7# T windowSurface
AR ) Surface MRHA — AT get rect)MI %, RS, XEMAAFB .,
B2, FAENTEMFERERFR, H H2 3R EZRR Font X R E Surface X4 K/ NI E:
%) Rect %%, FrLA Pygame F&/7 0125 T E A TH R 944 PR

EATF AR pygame, TE pygame BEH P, A font BIHAI surface Bk, 7EiXLE
2 Font 20382 8L Surface R KA, Pygame &7 R BB R I F B2/ N5 1Y,
MEHERA R F R RGN, XHMER S PRI T,
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18.9 143 R

WL 2 pygame.Rect()HJ R4, RKEIE—1 pygameRect)X %R, pygame.Rect()
PREIA I pygame Rect B FRERY 2 AR o FATHERIHE AR LR 2 8 BA A ] 44 Bt HLBE
5 QB R R B AN R BE AT R K, AR HIE B %L (constructor function) o

Surface Xt & #9 fill() 7 i&

27 .# draw the white background onto the surface
28.windowSurface.fi11(WHITE)

FAVEEH A R E A E7EE & windowSurface H A Surface X4, fill() R ECRF
2 AL 45 S E B R I FE A Surface W5 (TEX AR 1 Hr , 18 WHITE 28 # 1% &4 (255,
255, 255)) .

KT Pygame, ﬁﬁ%%ﬂl_ﬂﬁigm SR, I 0 R B ARAT (T 2 ) bR 2
PEas LIE OEASUUE,, X LERECRF 2 HUUE Surface X%, (HE2TETHM pygame.display.
ummwuﬂZW,TAESMMPﬁ% S EN = o

EZHER, TEHEPNFFTEIL Surface MR E WA LIEEGENL, MG 2
BT T X Surface MR T2 f5, FIERHR Lo, SHESIEZL,

18.10 Pygame 1%l BREL

18.10.1 pygame.draw.polygon() &G %X

30.# draw a green polygon onto the surface
31.pygame.draw.polygon(windowSurface, GREEN, ((146, 0), (291, 106), (236,
277), (56, 277), (0, 106)))

Z N2 2 2k B AN AURITEAR . B E A2 2 0, [ 18-5 B ZATEH—LL7R 6.
pygame.draw.polygon() B £ AT DA% il 4% iy 46 5 1Y
EENZHE. ZRURTZ .
o EEH EZHIZ LN Surface XR
o ZHEMHIHA;
o HHEMKIRZ BN R XY AR TTAL BT I AY
— M. wjE— oAl A shER R —
TCH PATE IR TE IR 5 & 18-5 ZihFpg—LER=E
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o WL, RRLZMWILINLZMTEEELE., BAXMMETWTE, ZHE/FSERT,
2 31 1T HEFE Surface WM& ELH T — MR A LAE,

18.10.2 pygame.draw.line() &R £k

33.# draw some blue lines onto the surface

34.pygame.draw. Tine(windowSurface, BLUE, (60, 60), (120, 60), 4)
35.pygame.draw. Tine(windowSurface, BLUE, (120, 60), (60, 120))
36.pygame.draw. Tine(windowSurface, BLUE, (60, 120), (120, 120), 4)

SRR 2

o EIEH FZHIH LM Surface X4 s

o HEMBIM;

o HEHLKMN—ImAY XY AARA I BN — Ao

o HEHELMN S ) XY AR A BB — AT

o H[EEN, FIRLLW T“EI'JM@TE

WRABAL IR SRR 4 VRS, XARMTEER 2 4 MERMIE, WA fREX
width 250, EXRERAEOAME 1. 25 34 17 % 35 4THIER 36 4770 T 3 K pygame.draw.line()

PRELTE Surface MR E2xHl— Mg AR “Z7,

18.10.3 pygame.draw.circle() eR %k

38.# draw a blue circle onto the surface
39.pygame.draw.circle(windowSurface, BLUE, (300, 50), 20, 0)

SEAMKIRINT

o B B2 E Surface X4 s

o [AMHIf

o FIRELLI XY AR BRI — A To A

o  FREMCER (WHUER/N) MEEUE;

o HIIEN, FIREMTEEM—REE., TN 0, FREFE,
% 39 1T7E Surface ¥4 L2l T —NiE @R,

18.10.4 pygame.draw.ellipse() &£

41.# draw a red ellipse onto the surface
42 .pygame.draw.ellipse(windowSurface, RED, (300, 250, 40, 80), 1)
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18.10 Pygame {14 ik %1

pygame.draw.ellipse() B %5 pygame.draw.circle()FREX KL, SHUKIKANT

o EUEH PN Surface X525

o THRIAIBIE,

o REIHIFIRHIR A ZE B X FNY AEARVA B R B SERT = ) 4 D EEER—Aoedls
o WML, FRTCEERYREEE. TR 0, FRIHFEMEM .

5 42 fT1E Surface X4 L2l T — L @AIMEE

18.10.5 pygame.draw.rect() e& %%

44 .# draw the text's background rectangle onto the surface
45.pygame.draw.rect(windowSurface, RED, (textRect.left - 20, textRect.top
- 20, textRect.width + 40, textRect.height + 40))

pygame.draw.rect() B £CRFE 2 ] — NEIE 56 3 M SRR B E TR BN A LA X
Y A5, PARFETERITEFI SR 4 DREER—Aocdl. ®alAGE 3 MSREE—1 Rect
X, AR 4 EEE— D Iod,

54517, WAOVEZZHIR LA A 20 MRER, Xt A2 RATRZE L4
LR ZE B2 textRect BYZE EARARIRIBIZ 20 (ICAE, (R0, 25N w2 e ERgE)
I, ARARMESEVN) . TEFESET textRect FITEAIE NN E 40 (B A1 ZEfin ERE) T 20
MR, BT AT EHE I T B = ok SRk A= 1] )

18.10.6 pygame.PixelArray ##gZE 8y

47 .# get a pixel array of the surface
48.pixArray = pygame.PixelArray(windowSurface)
49.pixArray[480][380] = BLACK

% 48 17 T —1> pygame.PixelArray X4 (7K PixelArray Xf4), PixelArray X%
e MEEITTHM IR AR — DR, XEHETOH R REIEL TR Surface WA,

% 48 171 windowSurface 1ENSH %154 pygame. Pixel Array () ERECA A, Fir ATESS
49 17 BLACK 4 BL4 pixArray[480][380], HF£x4EALKR A (480, 380) A4 = B8 — R
B2 . Pygame FHEX MU A 32 windowSurface ¥ 5,

PixelArray MR HHIEE 1 MRGIE X AR, 5 2 MRTIZ Y 245, PixelArray X R H15
TE— PixelArray X R _FIF MG R B E WP E B O EH/RES .

| 50.delpixArray |

M—> Surface X5 # PixelArray M4, FFSBUERX Surface M5, P HWE %
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Surface Xf A REVAH blit()pREL (G NH) . LMEBHX Surface XI5, LA del #:4E
FFMER PixelArray X%, WEREIC T MR PixelArray X%, B35 —5 8 5REE .

pygame.error: Surfaces must not be locked during blit,

18.10.7 Surface Xt& ) blit() 77 7%

52.# draw the text onto the surface
53.windowSurface.blit(text, textRect)

blit() 75 ¥ —4> Surface X R N2 5 73— Surface MR 2Z b, 5 53 17k 4: 28
H text P19 “Hello world!” Surface 5, H Rt H 2B 7#4#7E windowSurface 22 & H11Y
Surface X% L,

blit)HI5E 2 NS EFEE T EHA & text 1Y Surface 21l #] windowSurface FJ Surface -
P20, 1855 23 1781 text.get rect()BREUITIRIUH) Rect M5, 1EASEUEIEL T blit()
T

18.10.8 pygame.display.update() &%

55.# draw the window onto the screen
56.pygame.display.update()

f£ Pygame ', 7E M pygame.display.update()sEECZ A, H /N2> B R P9 2522 il
e L. X2 R ATERR L2 F BT AL T Surface X4 B2 K18, TER IR
M T2EREZ G, HAREERIRE L, DAERASH RS, A HEE—K
PEERT R

18.11 S ARG

TERARY U T, BrA PSS BTEE—N A, BRI ENEE— input() & 408
Mo tert, BFaEl, SFRMAPEA—SNEFZ TREE, (H2, Pygame 7 AR
BT (game loop) HY—MEM, TEXMREFH, WPk iaEr iy T A (14
MR AT 100 IR A

PR PEAR AW A B B . B D ARSH AR B S & O —MEFR,
(event) 72 pygame.event.Event £ RBUAIRI G, ABAMTIHE, 40 4 N — 2 Rk
Fo gy Flbm SR AGH f— S8 FO A (R e A I (X8RN 19-1 FT7R), Pygame #R2
BIZNS .
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58.# run the game loop
59.while True:

5 59 fTRIPRAEIA AT iR . L while IEHBIAIFREN True, FrUAE SKIEERF, B
ORI IE—T7 202, MmRA - FHEFETRFAL,

18.11.1 pygame.event.get() &£

60. for event in pygame.event.get():
61. ifevent.type == QUIT:

JHH pygame.event.get() &R H M LRI pygame.event.get() f& it 4 i A AL AR
i) pygame.event.Event X5 (fiifx}y Event X5 ), iXLEFH{2 DA Event X AY— IR
JERIR [\, B Event MREA— DM type HIENHE, EEFEINFHZ2A LA (R
=, RATHALEE QUIT KB HME, T B2 N 4R FIF),

% 60 1TH— for 1634, #I T pygame.event.get()FTi [8] () 512 H1 Y4 — 1> Event X}
o MBRFMHH type JBIESETHE QUIT, IAKMNMAEN L XM T H 1 BARZA
1ERF,

MM P R E DR KR (EE2<ERR) B, Pygame €J#7T QUIT F (M
pygame.locals BEHR-F A ) o WK K P TS & LA a7 R, e Eindt,
Tt 24 T QUIT HF4:, #NV L IR,

18.11.2 pygame.quit() & X

62. pygame.quit()
63. sys.exit()

WREELA T QUIT F, BFHMIZFEM pygame.quit()Fl sys.exit().

X2 Pygame T HA “Hello world!” #7. AT TIEZ AR A TR EZW I
W ZHies, RERBENSES, B2 Pygame BT R CARTERE AR, #Hk, &
IR anfer 6 2 A 3 i R 7K

18.12 ZhH

TEXAEFFH, FATA TSR RBBRARTER M A2 ok . X BRAAE AR R 6
R/, HFEREX AL LS. A TIERAESIEMECR (Bt EiTE LA R RER
31, BATRAERPR G — BN, iEX AR — B R, XM EGRHAR LR
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52T FiH EAS 3, WK 18-6 is.

& 18-6 Animation BFMEISEE

18.13 Animation &7 TR

TE S SR TR AT A, BAEERTF A animation.py. QR AKX EEACHS 5 H
AR, HMEA http://invpy.com/diff/animation FRJTEZ diff TR, {ERAE SR

RGBT LR
animation.py
1.importpygame, sys, time
2.frompygame.locals import *
3.
4.# set up pygame
5.pygame.init(Q)
6.
7.# set up the window
8. WINDOWWIDTH = 400
9. WINDOWHEIGHT = 400
10.windowSurface = pygame.display.set_mode ((WINDOWWIDTH, WINDOWHEIGHT), O,
32)
11.pygame.display.set caption('Animation')
12.
13.# set up direction variables
14. DOWNLEFT = 1
15. DOWNRIGHT = 3
16. UPLEFT = 7
17. UPRIGHT = 9
18.
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18.13  Animation 25 HEACHY

19

. MOVESPEED = 4

20.

21

22.
23.
24.
25.

.# set up the colors
BLACK = (0, 0, 0)
RED = (255, 0, 0)
GREEN = (0, 255, 0)
BLUE = (0, 0, 255)

26.

27
28
29
30
31

.# set up the block data structure

.bl = {'rect':pygame.Rect(300, 80, 50, 100), 'color':RED, 'dir':UPRIGHT}
.b2 = {'rect':pygame.Rect(200, 200, 20, 20), 'color':GREEN, 'dir':UPLEFT}
.b3={"rect':pygame.Rect (100, 150, 60, 60), 'color':BLUE, 'dir':DOWNLEFT}
.bTocks = [bl, b2, b3]

32.

33
34

35.
36.
37.
38.
39.

.# run the game Toop
.while True:
# check for the QUIT event
for event in pygame.event.get():
ifevent.type == QUIT:
pygame.quit()
sys.exit()

40.

41.
42.

# draw the black background onto the surface
windowSurface.fi11(BLACK)

43.

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

for b in blocks:

# move the block data structure

if b['dir'] == DOWNLEFT:
b['rect'].Teft -= MOVESPEED
b['rect'].top += MOVESPEED

if b['dir'] == DOWNRIGHT:
b['rect'].Teft += MOVESPEED
b['rect'].top += MOVESPEED

if b['dir'] == UPLEFT:
b['rect'].left -= MOVESPEED
b['rect'].top -= MOVESPEED

if b['dir'] == UPRIGHT:
b['rect'].left += MOVESPEED
b['rect'].top -= MOVESPEED

58.

59.
60.
61.
62.
63.

# check if the block has move out of the window
if b['rect'].top < O:
# block has moved past the top
if b['dir'] == UPLEFT:
b['dir'] = DOWNLEFT

275
BEHXER idu(idu@foxmail.com) E= EERRIY




18 & KR AMEhm

64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.

if b['dir'] == UPRIGHT:
b['dir'] = DOWNRIGHT
if b['rect'].bottom > WINDOWHEIGHT:
# block has moved past the bottom
if b['dir'] == DOWNLEFT:
b['dir'] = UPLEFT
if b['dir'] == DOWNRIGHT:
b['dir'] = UPRIGHT
if b['rect'].left < O:
# block has moved past the Teft side
if b['dir'] == DOWNLEFT:
b['dir'] = DOWNRIGHT
if b['dir'] == UPLEFT:
b['dir'] = UPRIGHT
if b['rect'].right > WINDOWWIDTH:
# block has moved past the right side
if b['dir'] == DOWNRIGHT:
b['dir'] = DOWNLEFT
if b['dir'] == UPRIGHT:
b['dir'] = UPLEFT

# draw the block onto the surface
pygame.draw.rect(windowSurface, b['color'], b['rect'])

# draw the window onto the screen
pygame.display.update()
time.sTeep(0.02)

18.14 Animation F& /7 W] TAE

FEXAREF A, AR 3 FA B BUR AN 3 B SE E sl , ZES0 X st

TheE, HELH BB AR ERERD,

18.14.1 iLFRAKRFEhFNE[D

AL 4 ZXW AT P — & B8, BRUREES 70, Esta Mg L

|3k, FHAE—FBRXTAE s, BURBEISIEMIE 18-7 s,

FERRAR SRR 2 )5, HOBT AR 30 7 1) R T . A2 58 [l A% 3l A9 T i) DA K2 & M — T
sml, RERBURHESA 8 MR REAYIEIE 77 . 1 4 Wt Rz b, #A PR AR
[ 77 2o
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18.14  Animation F£/5 nfa T{E

pian, aR—MRAREATIES, BatkEEa

AR BT S8 m] , FRATYCH BB B A 3h 7 1 2 4 L7 /N z\
FATAT AF—> Rect MRFRBA, Hl Rect Xt

S BRI/ NER AR GEEM RN, 3% < >

M — P ICHFR BRI G, H— DN EEEFRR AR Y
HITER] 4 260 4P MR — 26 A2 30

e RFR A Y P, S Rect X5 ﬁs
BBUKE X R Y B, TH, R, e |
AR A, SR R IR %;
BRI, B R RS, DUEILE | % K/ \\\;ﬂ
SRS 2 ELRIXET B S,

18-7 FRAHEMREE
18.14.2 @I HiZE Pygame f1FEH O

1l.importpygame, sys, time
.frompygame.locals import *

2

3.

4.# set up pygame
5.pygame.init()
6
7
8

.# set up the window

. WINDOWWIDTH = 400

. WINDOWHEIGHT = 400

10.windowSurface = pygame.display.set _mode ((WINDOWWIDTH, WINDOWHEIGHT), O,
32)

©o

FEXAREF A, FATREE 2N B 1 S0 = RN U R set_mode() R %R, 1]
L, DAEYIATEEE SO 0 RN R, RS EB R 8 TS 9 1TRIMT . BEARTERE T
AT, ARSI, AR EERE I EE,

|ll.pygame.disp1ay.setfcaption('Animation') |

%5 11 fE W pygame.display.set_caption()eR %L, K %7 H #7811 & 4" Animation'.

18.14.3 AAZMZEEE

13.# set up direction variables
14. DOWNLEFT = 1
15. DOWNRIGHT = 3
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16. UPLEFT = 7
17. UPRIGHT = 9

) BB A R N BB, SRFF AR TR J5 1] . X5 Tic Tac Toe Ji K
k., 12AT, 3-AT, 7=2AL, 92&A ., R, XFREMRMEICHE, FrAEHEE
AR X LT

FATR AT A &, Tl AT AR A EDR R X 8 07 1), BN, AT DA 74 £
'downleft F/RZE PR AL T ), AR, WEREIA downleft F4F BRIt BRAE 2 (451 20y A B
'fownleft'), Python KFICIAFIEIIRAEZ i ARY 2 downleft M A2 fownleft', X AM4E5NF
SSBREFITN R, HEEF A2

B, AR &, A/ VDA IR A T 2284 FOWNLEFT 15 il A DOWNLEFT,
Python F{EEF A 45 FOWNLEFT W88, M iRbBFase. X U5%2— M2k
MR, EREDLENGFLZ LA EHBRE.

| 19. MOVESPEED = 4

18.14.4 ABBIREES

21.# set up the colors
22. BLACK = (0, 0, 0)
23. RED = (255, 0, 0)
24. GREEN = (0, 255, 0)
25. BLUE = (0, 0, 255)

55 22 178 25 ARG A F G B # &, 104, Pygame 1 3 MNMEBEN—I0H, kK
Fonelf, SeMEALER RGBH, BEEM 0 F 255,

HHEEE N TAEEFA M, RH— 140 GREEN WA EELREG 6, THHEIH
JEFTIE. GREEN FER&kfh, (0, 255, 0)F 4k (0 25 5 PR,

18.14.5 B ERAKREIELEM

27.# set up the block data structure
28.bl = {'rect':pygame.Rect (300, 80, 50, 100), 'color':RED, 'dir':UPRIGHT}

Bl ANFHERR BN RM B (55 10 ENHTFI) . XNFHKEH rect
(F Rect X ZA/ERHAE) . 'color' (A 3 MEHM—IcdiERHME) frdicdE (H—
NIy EE N HAE) .

A bl R AR — DMABIRSE . XK ZA AR X ABFR 2 300, Y AlR2
80, BA 50 MEETE, 100 MEEE. BWEIGEL A, HiymikE N UPRIGHT,
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18.15 EATREFMEHA

29.b2 = {'rect':pygame.Rect (200, 200, 20, 20), 'color':GREEN, 'dir':UPLEFT}
30.b3 ={"'rect':pygame.Rect(100, 150, 60, 60), 'color':BLUE, 'dir':DOWNLEFT}

55 29 71 30 AT AU AR QR TR AR A i, OB/, (LB, BT
A,

[31.blocks = [bl, b2, b3] |

55 31 ATHEIX SRS AT — A5 R, HIEX AR RAFF 444 blocks R &Y,

blocks ZF B f7if T — 513K, blocks[0]4F/2 b1l o By MEHE L5 . blocks[0]['color'] 2
b1 H'color #RYME, FTPAFIE R blocks[0]['color' A 45 R 2 (255, 0, 0), it PA blocks FF3kHY
XA, W RAG ] AR RURER 4548 A AT (A

18.15 BITREFIEFF

33.# run the game Toop

34.while True:

35. # check for the QUIT event

36. for event in pygame.event.get():
37. if event.type == QUIT:

38. pygame.quit()

39. sys.exit()

TERF PG F, BRACKAE SRR EAENTIES i 75 10 R 3h,  An SRl 2 s ml, Ridid
T PR 2 2] windowSurface ) Surface X1 4 |, H B H pygame.display.update().

for & F pygame.event.get() bR H0R [7 1951 3R ) Fir g F44, R TE “Hello World!”
FEFF o T — 4

41. # draw the black background onto the surface
42. windowSurface.fi11(BLACK)

BiE, 42 7 RBAET TEA Surface X5, FrPABIETE Surface X4 E2 KR T A
NAERIERR T .

18.15.1 ®BhBRIAK

|44.  for b in blocks: |

BTk, R ATEF R AR L E, T AZGE ) blocks 5113, fEXMEERH, A
HHEM b 5 HHIEAR, PAETRA
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45. # move the block data structure
46. if b['dir'] == DOWNLEFT:

47. b['rect'].left -= MOVESPEED
48. b['rect'].top += MOVESPEED

49. if b['dir'] == DOWNRIGHT:

50. b['rect'].Teft += MOVESPEED
51. b['rect'].top += MOVESPEED

52. if b['dir'] == UPLEFT:

53. b['rect'].left -= MOVESPEED
54. b['rect'].top -= MOVESPEED

55. if b['dir'] == UPRIGHT:

56. b['rect'].left += MOVESPEED
57. b['rect'].top -= MOVESPEED

1 left JEIEF top EIERERIFE, BT BARM T, QERBARK I (FFAETE dir'
frr) & DOWNLEFT 5. DOWNRIGHT, #RAMEHN top fEME, AR J519)/2 UPLEFT M
UPRIGHT, AF4BLERD top JETE.

WERFUR J7 17 2 DOWNRIGHT #1 UPRIGHT, ABAGEZIGM left JE@ME, WIRFUARK
77 /2 DOWNLEFT Al UPLEFT, #ALZEE /L left B,

iH i MOVESPEED H 7 B4, SR PUX LL @ ryfE. MOVESPEED f7fiff T TEIF K
TEARREFRER P RARGES R REH, & 19TRBHTTX & E,

18.16.2 FHIHFFRAKRZE &M

59. # check if the block has move out of the window
60. if b['rect'].top < O:

61. # block has moved past the top

62. if b['dir'] == UPLEFT:

63. b['dir'] = DOWNLEFT

64. if b['dir'] == UPRIGHT:

65. b['dir'] = DOWNRIGHT

% 44 178 57 TR B BUR, FINARA RGBT T8 DAYl g, RBE T, HiE
A “Bm”, R, XFRR RRR dir IR E— N ETE . AR TER R I T —
UOEACP I B T A2 gl . XERRAE LRBRMNE OBy GH E kK,

5 60 FTHY if THAH, WRFAARK Rect MR top EIE/NT 0, FRABML T % H A TR
e FERXFRIE DL, RIERARE B T7 kBT 1m (UPLEFT 5 UPRIGHT).

280
BEHXSR idu(idu@foxmail.com) E= BEERRIN




18.15 EATREFMEHA

18.15.3 1ERLARARHYSEE 77 [H]

F— FAZHE A EGERE, Bl 0 mEs, FRWHIE UPLEFT 5
UPRIGHT Fla#3h, nRFUARLE UPLEFT Flafsh, #Haohm (ARIEHEEE) ¥
DOWNLEFT, WEFAYE UPRIGHT # W3, #H)H H¥-2 DOWNRIGHT,

66. if b['rect'].bottom > WINDOWHEIGHT:
67. # block has moved past the bottom
68. if b['dir'] == DOWNLEFT:

69. b['dir'] = UPLEFT

70. if b['dir'] == DOWNRIGHT:

71. b['dir'] = UPRIGHT

WERFAA MR & ORI, 56 66 178 71 AT A HLX FPESL . HIWT bottom JEME (T
N2 top JEBHE) BAEKRT WINDOWHEIGHT, 8, Y IR O THHR 0, HMEEEH
{5 A WINDOWHEIGHT .

Pl AADARYE B 18-7 AT BT, SRXd 77 mi#AT TIE L.,

72. if b['rect'].left < O:

73. # block has moved past the Teft side
74. if b['dir'] == DOWNLEFT:

75. b['dir'] = DOWNRIGHT

76. if b['dir'] == UPLEFT:

77. b['dir'] = UPRIGHT

78. if b['rect'].right > WINDOWWIDTH:

79. # block has moved past the right side
80. if b['dir'] == DOWNRIGHT:

81. b['dir'] = DOWNLEFT

82. if b['dir'] == UPRIGHT:

83. b['dir'] = UPLEFT

5 78 173 83 175 72 78| 77 4724L), (H@X BLAIW 2 BRI £ R llad T8 O i
ZEiN%k, eAE, XARARME 2B Z) 0 Frin, BN % 0 A% e 8 WINDOWHEIGHT,

18.156.4 #HEHHO ELHRAKRWIALE

85. # draw the block onto the surface
86. pygame.draw.rect(windowSurface, b['color'], b['rect'])

MAERARCEH T, AN pygame.draw.rect()ii %, 7£ windowSurface
) Surface Xf % F2HI ENTHAIALE . %% windowSurface, FHERHIE 2 HITE % Surface
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X% b, %1% b['color'], HAXZMEIERIBIE, £i% blrect'], HNERWHLHBHELH
PEE I/ Rect A4,

% 86 TS 2 for TEI I B 5 — 47 . WERAEER BT I AR, HFREB 5 3147 blocks
e, HARARRTIA R LA TAE,

18.15.5 FERF=E LLHIEN

88. # draw the window onto the screen
89. pygame.display.update()
90. time.sTeep(0.02)

blocks R HRMARE G425, W pygame.display.update() K%L, PATERF
windowSurface #J Surface X} 5 %4 il 2 5t #+ L.

EXATRBZ G, PATIEIRR R B WG IR G AL, B X AR, X oy
3, PRI — R e 2l , sk Eafml, DABTRO AL B 2 I 3 Be ke b,

XHEPM T time.sleep()REL, HATHEALA] AR P FARMEATH ). S, By
PARIAR AR P 4 d iz AT IE , BRAARE ER SR — R (2R time.sleep(0.02) FRAS T,
HHBTEF, BREXMICR),

X HF time.sleep() R EJH F K2 745 1E 0.02 7, 8 20 Z/D,

18.15.6 L& HIFRAREIBIL

WL FES 42 17 (windowSurface. fil(BLACK){T) ZRI—"N45, Rz,

WRAF M windowSurface. fil(BLACK) R £, TE#T B E 26l L 2/, HIZA T
BAEOERE, FIERER R E— PR R P 2RI R A R B, TSRS T
vAEDAIUE 7 BTN

o, BARNRENTESS), TEIFR IR EYaR T, RS EREHE T,
BB REA LR R,

18.16 ANE/Ngh

RENG TR AR 1 — a7 35 17 EREF S 1L TR SR I A
BASCA BRI, FERATAZhEAR T, RPN SERF DU R AR, BT DA W 5 )
A RE 45

£ Hangman 1 Tic Tac Toe ##X ', A FRFPRACRES R BARLH , X LLBHR L5 1L
25— drawBoard ()R %L, VABRFH I RTESR R L. BATHZ0E R 7 MR PR F
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blocks ZZ B A7 1 F7n Z 2§ 2 i ERBUR B BIRES A — IR, TElPRIEE R+, XL
BN S22 2 5r 4 L

HZ A input() R, FATWAEE A ANE? £ F =, TATHETgEFm
IHEEIUA S T T #E Ak, AL AR s,
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F 19T AHERN S RAREEZRA

FENEENSE:

o ARG

o IR EAZEE ST,
e Pygame THIELAA

e Pygame I FIRHIA

TR RS I S TS B A S AR I S A AR R i (it K A . AN, AR
RTME T DN, MRS IRAEME, 53, AR EME emARR, BYHE
BREMB A X —ml, PAEBLZ AT DA B it & Aok o RS I mT DASE B Wi 0k €22
VHAEHLIA b, R AR

FEBATRHA R, B IRE A BTN R B ES . T AR BIRRPRF 4 X R
HARHA,

ARG, FATHE B Pygame P77 A0 2050 P i s SR BRAR A . X2 1L
FAVESCAREF HIAH input(BREEZx—LL, (HRETE GUI BFH, AT EAARE
Yo A BRARTE SCAS I A LTS8 AT RERY o 33K PR (8 5- T X A R |

19.1 Collision Detection &7 B IE/CHS

WZ M5 Animation FEFFIEL, FrPAFATS A WAL S AKX B RS I N 4R (12
L% 18 FERY Animation B2 ), —A “RIK™ RTER OBk, Rect W EH— MoK
KRBV,

TR IEARE— K ER P, BFES BRI L P84 Rect X5, H HAEHE 1 B2
— A EREORTITIR, WPRAIERS P 40 YOER, BB — TR Rect XTZB|FFp, DAEBE
R —HATREY I R,

M—PFHRFIR “RPK”, IAAFIA— DU rect' 15 (H{EZ pygame Rect X4 )
A=A dic (5 CHER T MHERZ—, #E Animation #2571 EE—HE)

T “RERSK” T Db Bk, FATREFIWTE R B AR T &Y 0 PR BT, a2 n,
LATF LM EY e, ERR EARLSHXEY Ik, B LEE, Mg "Rk
“MZELTT OEW R Y e,

AT AR — A, HFHAEERTA collisionDetection.py . IR AiX L4
RS JE AR, B http://invpy.com/diff/collisionDetection FAJTEZL diff T.H., 18/
RS 5 45 T Ay RS HEAT L3R
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19.1 Collision Detection F2/% (1AL

10.
11.
12.
13.
14.
15.
16.
< rect.bottom):
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
0, 32)
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

. import pygame, sys, random
. from pygame.locals import

1
2
3.
4. def doRectsOverlap(rectl, rect2):
5.
6
7
8
9

collisionDetection.py

*

for a, b in [(rectl, rect2), (rect2, rectl)]:
# Check if a's corners are inside b
if ((isPointInsideRect(a.left, a.top, b)) or
(isPointInsideRect(a.left, a.bottom, b)) or
(isPointInsideRect(a.right, a.top, b)) or
(isPointInsideRect(a.right, a.bottom, b))):
return True

return False

def isPointInsideRect(x, y, rect):
if (x > rect.left) and (x < rect.right) and (y > rect.top) and (y

return True
else:
return False

# set up pygame

pygame.init()
mainClock = pygame.time.Clock()

# set up the window

WINDOWWIDTH = 400

WINDOWHEIGHT = 400

windowSurface = pygame.display.set_mode ((WINDOWWIDTH, WINDOWHEIGHT),

pygame.display.set caption('Collision Detection')

# set up direction variables
DOWNLEFT = 1

DOWNRIGHT = 3

UPLEFT = 7

UPRIGHT = 9

MOVESPEED = 4

# set up the colors
BLACK = (0, 0, 0)
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19 T RIS SRR A

42. GREEN = (0, 255, 0)
43. WHITE = (255, 255, 255)
44,

45. # set up the bouncer and food data structures

46. foodCounter = 0

47 . NEWFOOD = 40

48. FOODSIZE = 20

49. bouncer = {'rect':pygame.Rect(300, 100, 50, 50), 'dir':UPLEFT}
50. foods = []

51. for i 1in range(20):

52. foods.append(pygame.Rect(random.randint(0, WINDOWWIDTH -
FOODSIZE), random.randint(0, WINDOWHEIGHT - FOODSIZE), FOODSIZE, FOODSIZE))
53.

54. # run the game Toop

55. while True:

56. # check for the QUIT event

57. for event in pygame.event.get():
58. if event.type == QUIT:

59. pygame.quit()

60. sys.exit()

61.

62. foodCounter += 1

63. if foodCounter >= NEWFOOD:

64. # add new food

65. foodCounter = 0

66. foods.append(pygame.Rect(random.randint(0, WINDOWWIDTH -

FOODSIZE), random.randint(0, WINDOWHEIGHT - FOODSIZE), FOODSIZE, FOODSIZE))
67.

68. # draw the black background onto the surface
69. windowSurface.fi11(BLACK)
70.
71. # move the bouncer data structure
72. if bouncer['dir'] == DOWNLEFT:
73. bouncer['rect'].Tleft -= MOVESPEED
74. bouncer['rect'].top += MOVESPEED
75. if bouncer['dir'] == DOWNRIGHT:
76. bouncer['rect'].left += MOVESPEED
77. bouncer['rect'].top += MOVESPEED
78. if bouncer['dir'] == UPLEFT:
79. bouncer['rect'].left -= MOVESPEED
80. bouncer['rect'].top -= MOVESPEED
81. if bouncer['dir'] == UPRIGHT:
82. bouncer['rect'].left += MOVESPEED
83. bouncer['rect'].top -= MOVESPEED
84.
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19.1 Collision Detection F2/% (1AL

85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.

# check if the bouncer has move out of the window
if bouncer['rect'].top < 0:
# bouncer has moved past the top
if bouncer['dir'] == UPLEFT:
bouncer['dir'] = DOWNLEFT
if bouncer['dir'] == UPRIGHT:
bouncer['dir'] = DOWNRIGHT
if bouncer['rect'].bottom > WINDOWHEIGHT:
# bouncer has moved past the bottom
if bouncer['dir'] == DOWNLEFT:
bouncer['dir'] = UPLEFT
if bouncer['dir'] == DOWNRIGHT:
bouncer['dir'] = UPRIGHT
if bouncer['rect'].left < O:
# bouncer has moved past the left side
if bouncer['dir'] == DOWNLEFT:
bouncer['dir'] = DOWNRIGHT
if bouncer['dir'] == UPLEFT:
bouncer['dir'] = UPRIGHT
if bouncer['rect'].right > WINDOWWIDTH:
# bouncer has moved past the right side
if bouncer['dir'] == DOWNRIGHT:
bouncer['dir'] = DOWNLEFT
if bouncer['dir'] == UPRIGHT:
bouncer['dir'] = UPLEFT

# draw the bouncer onto the surface
pygame.draw.rect(windowSurface, WHITE, bouncer['rect'])

# check if the bouncer has intersected with any food squares.
for food in foods[:]:
if doRectsOverlap(bouncer['rect'], food):
foods. remove (food)

# draw the food
for i in range(len(foods)):
pygame.draw.rect(windowSurface, GREEN, foods[i])

# draw the window onto the screen
pygame.display.update()
mainClock.tick(40)

FEFFIB T OLANME 19-1 s, KRR FrHFSAERE O ok Bl LEmET %6
R T HE, BT HE R LR
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|
O
I
i |
|
0 |

I .

|

19-1 Collision Detection FRIEISEE

SRR

1. import pygame, sys, random
2. from pygame.locals import *

Collision Detection /75 AWM NAEFE 18 ZH Animation ¥ —H#E, FRitz 4, ©
B AT random FEHR,

19.2 Collision Detection &£

| 4. def doRectsOverlap(rectl, rect2): |

BEATREEASI , 7F BA — D RRAREE PPN RE R B AL . [ 19-2 R TRl
AR I BA Rl R HETE

doRectsOverlap()# % P> pygame.Rect XI5/ |i
HBE RPN R, RBGR T Trues WIRW

AN, RECGRE False, A —ANfATEARHL III -

MPEF WA R SRk iE, &&EMNAERR 4 Mt
B, WRX 8 M RDHE —AATER SR
Wz, o, ATFEP A A T, FRATHT
PAMR R X AN 2552k 1 F - doRectsOverlap () bR 453 [1]
True it /2 False,

19-2 WEEMIER (£ ) FRE
WEMNIER (G4 ) B

5. for a, b in [(rectl, rect2), (rect2, rectl)]:

6. # Check if a's corners are inside b

7. if ((isPointInsideRect(a.left, a.top, b)) or
288
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8. (isPointInsideRect(a.left, a.bottom, b)) or
9. (isPointInsideRect(a.right, a.top, b)) or
10. (isPointInsideRect(a.right, a.bottom, b))):
11. return True

55 5 17315 11 TR HIWT— MR AR B TE R — e, MiE, RITHEIE—1 4
4 isPointInsideRect() 1 R£L, AR M) XY AARTERTIE S, R EUR A True, #%F 8 A
AT AX A RE, ARAEAT— AR ] True, or BRAEFFL S HAFEEN 2544 True.

doRectsOverlap() i Z 402 rectl F rect2, HEHIWT rectl B MARBTE rect2 H, KI5 H
Wr rect2 B AR ETE rectl .

AL H I X BACUE R FIET rect] F rect2 HIIIA 4 M. RFREHEEMENE 7 256
10 1709 a M b BLATLAT o 5% 5 47 for INTEMEN T2 RMME, 7555 1 AR, L rectl
WEH a, € rect2 WE N b, TETEHAIEE 2 KX H, RAARIE rect2 WEH a, € rectl %
A b,

| 13. return False |

% 11 17 AR R [B] True, HRA 8 NMAEATEHMPHIE F, FTEXDRBIF, HIEEAE
KARE, 56 13 7705 ] False,

15. def isPointInsideRect(x, y, rect):

16. if (x > rect.left) and (x < rect.right) and (y > rect.top) and (y
< rect.bottom):

17. return True

doRectsOverlap() K £47# ] T isPointInside Rect() R %L, QISR E A RIS XY AAARALTAE
HE 3 MSEMAE AR pygame Rect R ZH1,

(70,10)

isPointInsideRect() B R 1R [8] True, &N, X ©0) @320 °  (100,20)
R %R [H] False, (20."20)

[ 19-3 2 — B RULA SR B, 32 O
MANGETE W B ) AR R A A FRIE T H ok, (50, 50) (120.50)
WRAT 4 DN True, A4 mTERR (4080) . (10060)

. o7

o M XA THERMA NN X ks,  E19-3 BRZAMZIMNI K LIRTRSG,
o I X AT TSI G X AbkRs  A(50,30). (85,30)H(50, 50)#BEAEL 2 A,
o MY AFFRTFA LB Y LA RipmaEEp 25
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o MY AARNTRIZH TR Y 245,
WAL E A& False, HBARAERIERIZ b, 5 16 I and #AEFF, EFTAX
4 MR AG R AR IR,

18. else:
19. return False

doRectsOverlap() R £ ] isPointInsideRect()ER %L, & F|Wr 1> pygame.Rect %f 5
AL AT R B AE 7 A — AT 2, XA ek BRI T R S AR 22 TR] R AT A 4R A
HIThRE

19.2.2 pygame.time.Clock Xt & #0 tick() /7%

5 22 ATRI5 43 ATHT MU FIHFIEE 18 P Y Animation F2/7 B M —FE: WAk
Pygame. % #& WINDOWHEIGHT 1 WINDOWWIDTH 48 & & Fl 7 ) & &
B2, 5 24 172 HAT

| 24. mainClock = pygame.time.Clock() |

TEZ HIH Animation F2/FH1, —IK time.sleep(0.02) b £ FH 7T ATS ZE R 7 ()P0 A T3 E
HRBEFABITH R, time.sleep)RFIELZ, XFTB18 0T EAL B F R EOR A, T
TR R B TSR I ] SURE

pygame.time.Clock %R AT AXFTAEMTHSEAUAR R 538 2 I [A] . 55 125 FT7EdF R a3
A T mainClock.tick(40) B %k, iIX KA Clock X419 tick() /¥, 2561 R AT ETA]
PAMETCIETH AL A 2, EHA] AR E A 40 W, IXUAR AR T HF R 11T 3R A 2l
R, FEHFRIER P HBE A tick()— K.

19.2.3 fIEEOMYIELS

45.# set up the bouncer and food data structures
46. foodCounter = 0

47. NEWFOOD = 40

48. FOODSIZE = 20

%6 46 173155 48 RIS N R L EY a8 T —8A &, foodCounter HHIIETE N
0, NEWFOOD HJ#J4E1E R 40, FOODSIZE HI#IIE{E R 20,

| 49. bouncer = {'rect':pygame.Rect(300, 100, 50, 50), 'dir':UPLEFT} |
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% 49 17— 14 A bouncer. Bouncer WHTHIEHRESH, B RS HE— DT,
rect IIA FR RIEK” BIR/NIALE R —4 pygame. Rect MR,

dir A ERR Y SRR Bai— . KRR MRS RS 18 &
) Animation F2£ 7 B AR AR 3 77 A AL

50. foods = []

51. for i 1in range(20):

52. foods.append(pygame.Rect(random. randint(0, WINDOWWIDTH - FOODSIZE),
random.randint(0, WINDOWHEIGHT - FOODSIZE), FOODSIZE, FOODSIZE))

R foods R Rect MRM—DIIERICFEB—IEWITHR, % 51 1T7HIH 52
Fr AR B2 A B EREPLBCE R 20 D EW 7B, AT LA random.randint() 88 £k 15 2 BEHL
1 XY 285,

e85 52 47, FATHEA pygame Rect()F4i BR AR IR [5] — N ETY pygame.Rect X5, Bk
FIOREYITRBILL BRI, pygame Rect() EREI BT NS EUR 2 BRI XY A4hR, FA1EE
—FEPLAYAEAR, BAE 0 AT 0 R/ NS EW T B/ NSRS R Z 18], A2REEA 7ML 0 B8 1
RANZ IR — B RR, AR A FTRESAC B TR e &R T8 124k, A 19-4 Bk,

(0, 0) (400, 0)

(0, 400) (400, 400)

19-4 —MER20BES 20 GEMER, NRMEBER 400 8ES 400 B EH
HOFMAZLfA, ESRMESR (400,200), BAAXMEESHEBET D Z5N,
EREHRAETORN, £ZEANMERIZE (380,200 )
pygame.Rect() B ZAYEE 3 DS HR U EEY T R TEM @ H)— ool s 2 H =
FOODSIZE " HI{E.,

19.2.4 HER=ELZH “XL”

5 71 A7EIEE o1 TN THES D RS sh I o B Dl gk el i) “ sk, X seqt
AI5E 18 B Animation F2FF FIEE 44 17356 83 170G 2L, X HLR A FflRE
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111. # draw the bouncer onto the surface
112. pygame.draw.rect(windowSurface, WHITE, bouncer['rect'])

TR T “R¥K” 25, 8 112 T RBAEHRAE2HE . windowSurface 1E N —
NSHEH, HIF Python ZERHEIE 2 HIZE WA Surface X5 2 b, A& WHITE (fFi#172
(255, 255, 255)) 5f Python B4l — N HEAK Y ., F6E7E bouncer I H Y rect' 1)
Rect X152, HRIZL MWLM & AR,

19.2.5 \|YHRLHEIE

114. # check if the bouncer has intersected with any food squares.
115. for food in foods[:]:

TR Y I R E, HIBT “RECL” BECEFMMEMEY T RAES (i), R
i, M foods FIEFMEREY T B, XRHEA Python AP H “KHK” B4 “Hzig”
AT AT A B4 7 B

e for MEIMERENF, foods (RE) FIERFT LRI EY T REZLE food (HR
) .

19.3 il i —FIRRINE, AEB U

HE, XA for FEAH DM ZEN. WRFHAMAEES 116 17RE, 2K ER
KEXT foods HATIEMN, PR ERXT foods[:]#FFTIEM,

WICBY 2 TAER IS ? foods[:2115 BN ERTIH 2 TR (EAEIEZIT
) HWITRINEN—DEIAE, foods[3:1EFFIMEGIH 3 WMITRBNINIRKEMN —DIIFE
RS,

foods[:[’FH B NI IG TE R B R TR M TR IR — M EIA, HA L, foods[:]8]E T
—AENAR, KPRt ERE foods THIFTATTRMEIA ., HHXTTE Tic Tac Toe JEtkH
getBoardCopy () R AL MY, 1K /2 52 i 91 2 i —Fh By f&T 8 1) 7 ¥

R AATIERES, AR IR PR MITRBCE TR PR ITTER . AR foods 713
EJEE, F4 Python W RES JLHEIC R food 2 &M F—AMH, H—F, WRZELH A H#T
R A E R, [FEA AR E AR ECE AP BGE R E, BSOS E
EA (i

B2, RPN —DBIAITER, ARG 5)R P E TR SO R T R #

AR
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19.3.1 MEREWHIR

116. if doRectsOverlap(bouncer['rect'], food):
117. foods. remove(food)

% 116 7T %] T doRectsOverlap()PR%L, AIERFR “KEeL” FRYFT& Y Seiy i A5
JEE &, doRectsOverlap()BRECRF IR ] True, I HE 117 1R M foods #1374
BBV TR,

19.3.2 ERFELLFHRWHR

119. # draw the food
120. for i in range(len(foods)):
121. pygame.draw.rect(windowSurface, GREEN, foods[i])

512047958 121 AT AR IR AT A Br K 2 il B 07 By RIS 26, 56 12017 1 T foods
JIRP R EANEY . 121 fTIEE Y T 261 2] windowSurface [#) Surface X4 b,
EANEF S 18 ERYHBVEIARMAERFEL, HAEXE “RIK” ff “Mzh” BREE Y H
iy e,

LT E EARAER, (H2H 288 s .. £ T —MEF P, RITRENH
AT D B 2R U

19.4 & AR FRTRAA

AN NAE AR —DF S, I B BRI A pygamelnput.py. 1R A X LEAL
5 B B 1R, G A http://invpy.com/diff/pygamelnput FHIFEL diff T.H, AR
5B R T

pygameInput.py
import pygame, sys, random
from pygame.locals import *

# set up pygame

pygame.init()
mainClock = pygame.time.Clock()

# set up the window
WINDOWWIDTH = 400
. WINDOWHEIGHT = 400

O 0O NOUUVID WN R

=
o
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

windowSurface = pygame.display.set mode((WINDOWWIDTH, WINDOWHEIGHT), 0, 32)
pygame.display.set caption('Input')

# set up the colors
BLACK 0, 0, 0

GREEN (0, 255, 0
WHITE = (255, 255, 255)

# set up the player and food data structure
foodCounter = 0
NEWFOOD = 40
FOODSIZE = 20
player = pygame.Rect(300, 100, 50, 50)
foods = []
for i in range(20):
foods . append(pygame.Rect(random.randint(0, WINDOWWIDTH - FOODSIZE),

random.randint(0, WINDOWHEIGHT - FOODSIZE), FOODSIZE, FOODSIZE))

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

# set up movement variables
movelLeft = False

moveRight = False

moveUp = False

moveDown = False

MOVESPEED = 6

# run the game Toop
while True:
# check for events
for event in pygame.event.get():
if event.type == QUIT:
pygame.quit()
sys.exit()
if event.type == KEYDOWN:
# change the keyboard variables
if event.key == K LEFT or event.key == ord('a'):
moveRight = False
movelLeft = True
if event.key == K RIGHT or event.key == ord('d'):
movelLeft = False
moveRight = True
if event.key == K _UP or event.key == ord('w'):
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53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

FOODSIZE))

76.
77.
78.
79.
80.
81.

foodCounter += 1
if foodCounter >= NEWFOOD:

# add new food

foodCounter = 0

foods.append(pygame.Rect(random.randint(0, WINDOWWIDTH -
FOODSIZE), random.randint(0, WINDOWHEIGHT - FOODSIZE), FOODSIZE, FOODSIZE))
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.

# draw the black background onto the surface
windowSurface.fi11(BLACK)

# move the player

moveDown and player.bottom < WINDOWHEIGHT:
player.top += MOVESPEED

moveUp and player.top > O:

player.top -= MOVESPEED

movelLeft and player.left > 0:

player.left -= MOVESPEED

moveRight and player.right < WINDOWWIDTH:
player.right += MOVESPEED

if

if

if

if

if

if event.type == KEYUP:

if

if

if

if

if

if

if event.type == MOUSEBUTTONUP:
foods.append(pygame.Rect(event.pos[0], event.pos[1], FOODSIZE,

moveDown = False

moveUp = True

event.key == K DOWN or event.key == ord('s'):
moveUp = False

moveDown = True

event.key == K_ESCAPE:

pygame.quit()

sys.exit()

event.key == K LEFT or event.key == ord('a'):

movelLeft = False

event.key == K_RIGHT or event.key == ord('d'):
moveRight = False

event.key == K_UP or event.key == ord('w'):

moveUp = False

event.key == K_DOWN or event.key == ord('s'):

moveDown = False

event.key == ord('x'):

player.top = random. randint (0, WINDOWHEIGHT - player.height)
player.left = random.randint (0, WINDOWWIDTH - player.width)
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95.

96. # draw the player onto the surface

97. pygame.draw.rect(windowSurface, WHITE, player)

98.

99. # check if the player has intersected with any food squares.
100. for food in foods[:]:

101. if player.colliderect(food):

102. foods. remove(food)

103.

104. # draw the food

105. for i in range(len(foods)):

106. pygame.draw.rect(windowSurface, GREEN, foods[i])
107.

108. # draw the window onto the screen

109. pygame.display.update()

110. mainClock.tick(40)

XAFEF A Collision Detection 27 JLFAHA , HE7EXMETFH, RAYH#% TH#
TR Ty B, CRPCEKT A,

W] ATE R O AT s AR, SRS B4 75, T ESC #KFiR H
ek, #%F X7 R EIR (CRIEKT) #EE R AL E .

19.4.1 REHOMBIELEH
MEE 29 TR AR, A THEs “RECK™ MR Eii—H R,

28. # set up movement variables
29. movelLeft = False

30. moveRight = False

31. moveUp = False

32. moveDown = False

X 4 NREAS R RIS T TN s, Blhn, 4H % A b Zen g g
ff, & moveLeft & A True, M FFIX RS, % moveLeft X & [7] False,

55 34 17315 43 AT AR AT 1) Pygame PP AT AH R . X 2 ARADAT AL T IR B EF
FEURET DA S 24 H PR F87 BB  F0E . BRUOATESS 18 |ME AN, FrbAX BRATHFAFH
X A,

19.4.2 FEHT KEYDOWN E4R 412

AL PR T B ARSI 1 0 1 RS AR 44 AT0T IR . TERRFTTIRAL, JEICSR KRB %
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AR AL B B False.,

| 44. if event.type == KEYDOWN: |

Pygame i — MUl KEYDOWN HJZE{F2KH, iX )2 Pygame ] PARJERY HALFHFZ —,
T pygame.event.get() B4, AT LARE—AMEFAIEAEFIR, K 19-1 i,

#19-1 FEHRMNQZRLEN

E LSl ik
QUIT 2 O P O ok ) S
2 P T A A R B AR A — A key JE VSRR AE T TN
KEYDOWN A —A> mode JE MR FHZTA Shift. Ctrl. Alt S H Al i AZ 8 H
IE77EN
KEYUP Y PR AN R AR . A A key BHEAT— mod B,

BT KEYDOWN 7 [ )& 1 2548

MOUSEMOTION

R, MR O #R 2 ik 1% . 5 — 4 pos B,
IR [ R AE B 0 A R AR BRI TCZEL (X, ) o rel JB P IR [B — AN (x, y) TG4,
B2 4 A T E—7 i MOUSEMOTION FE4:#y Ak kR 151 4m,
2R B AR (200, 200) 1) 72 #2380 4 ME K F1(196, 200), HB4 rel Biid o
1(-4, 0)»

buttons J& £ IR [Al 04 3 AN — NI LA A 1 A BEEUE B
FoEE, 82 MEEHCR RARR IS CnRA R RE) . 93 M ERE
BARAB . MRS, R IX e, X 0; W
PRI, o N R R 1

A LR AR il A S . XA HAEA A pos @R, ERH

MOUSEBUTTONDOWN | #% T BbREERS, RARFTIEAL B MARSRII(X, y)Judl. BEWHHE—4 button
JEME, PR L B 5 R HIRRE T T, 3 19-2 iR
MOUSEBUTTONUP OB BRI ik & A . B BEA M MOUSEBUTTONDOWN A [ ()

JE

< 19-2 button B4 F mouse B &

1A | AT
1 Ving
2 Hh 1] B
3 i
4 i ke
5 Rk H
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19.43 KE 41T RBETE

45. # change the keyboard variables

46. if event.key == K _LEFT or event.key == ord('a'):
47. moveRight = False

48. movelLeft = True

49, if event.key == K RIGHT or event.key == ord('d'):
50. movelLeft = False

51. moveRight = True

52. if event.key == K UP or event.key == ord('w'):
53. moveDown = False

54. movelUp = True

55. if event.key == K DOWN or event.key == ord('s'):
56. moveUp = False

57. moveDown = True

WER AR AUE KEYDOWN, ABA X GEA —A key JEH KRB TR Z W,
% 46 fTAMIEX AN EIEAM K LEFT ZE4T R, K LEFT 23R #£ b w22 75 §E /Y
pygame.locals # &, 9 46 1755 57 17X Al Y44~ J7 (K LEFT. K_RIGHT.
K_UP #l K DOWN) LT

L X SO S — AN, SR AL R B RN True, FHEAH R 5 A% 372
Hi% N False,

B, ¥ 2Ty R, BRI PATE 47 FTAIEE 48 17U TEXFE DL T, 4 moveLeft
WHE N True, 1€ moveRight & # 4 False (RIf#f moveRight ] fE C 42 False, &2 # iR
BB E N False).,

TE56 46 179, event.key FIEBL I 855 T K LEFT, WA HE% T ord('a"). € event.key
A B R SR AR T RIS SR IR S i (O ) S8 R WU G i, X st A A B2 A
i K LEFT). ALABEH ord() R ERBUEMT AN F R AT, FH 5 event.key #47 K,

WER 2 K LEFT 5 ord('a"), @i HATER 47 17F1%E 48 170, wUAT LALEZ6 05 )
A BMEAEASE, W, A8, SHA D #eiBHME RSB RE, Z2F A
i1/ WASD ., TR DAREH 75 Tl

19-5 T URFELE WASD BT @B ER M=
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19.4.4 I8 KEYUP E=14

| 58. if event.type == KEYUP:

S PR TR, il KEYUP $+4F,

59. if event.key == K _ESCAPE:
60. pygame.quit()
61. sys.exit()

WER A PR R 2 ESC 8, ARAREF£& L, 0, 1E Pygame F1, TEVAM sys.exit()e
oz wl, LASEHE pygame.quit()ER%L,
WERBER AR — AT, 25 62 178 69 17 RS RHE— A FE 3748 & '8 False.

62. if event.key == K LEFT or event.key == ord('a'):
63. movelLeft = False

64. if event.key == K RIGHT or event.key == ord('d'):
65. moveRight = False

66. if event.key == K UP or event.key == ord('w'):
67. moveUp = False

68. if event.key == K DOWN or event.key == ord('s'):
69. moveDown = False

19.4.5 FHBILHR

70. if event.key == ord('x"):

71. player.top = random.randint(0, WINDOWHEIGHT -
player.height)

72. player.left = random.randint(0, WINDOWWIDTH -
player.width)

WA AN IR MR LR S RE . MR 4T X7 8, ABASE 71 4TA 72 AU
FHER PRI R AL B R E NS O P — N RENLALE ., @ T X7, RN R A
LR RE ST . ARTTXT TR SAE PR B A GE, RICEIERIN, X5E42RLAY,

19.4.6 42 MOUSEBUTTONUP FE 4

74. if event.type == MOUSEBUTTONUP:

75. foods.append(pygame.Rect(event.pos[0], event.pos[1l],
FOODSIZE, FOODSIZE))
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A0 3R bR A AR A PR R A S — A, S P RS T B AR, 2k
MOUSEBUTTONUP {4, Event X% pos JE ML B AL — oo, £nmdiiR
i B AR T FE I XY 2847,

TEE 75 17, 8 X ARARTEiEE] event.pos[0]H, 18 Y AAHR1E(# ] event.pos[1]H. 5 75
FTRIBEIE T — 4 H Rect WMEERFRRFEY, HILEBESE MOUSEBUTTONUP {4
BRI, BT foods FIFERE I — AT Rect X5, MR SAEFRE BRI E
s B,

19.4.7 FEFRFELBIHITR

86. # move the player

87. if moveDown and player.bottom < WINDOWHEIGHT:
88. player.top += MOVESPEED

89. if moveUp and player.top > O:

90. player.top -= MOVESPEED

91. if movelLeft and player.left > O:

92. player.Tleft -= MOVESPEED

93. if moveRight and player.right < WINDOWWIDTH:
94. player.right += MOVESPEED

EMEEREM e, RE TH#32ZE (moveDown, moveUp. moveLeft Al
moveRight), BIE, B TEIRM XY Bbr, KBINFRITHR (HIFHTE player 1Y
pygame.Rect X R KHKR),

WNRAE moveDown WE N True (Ff HItZIm RAEEAET % D AYIETR) , IBA5 88
T A BRI 24T top JEBMEIS I MOVESPEED, RItFEM iy Hm T2, % 89 175 94
Fratoxs Hoth 3 07 1) 05 AH R 9 2615

19.5 colliderect() /7%

99. # check if the player has intersected with any food squares.
100. for food in foods[:]:

101. if player.colliderect(food):

102. foods. remove (food)

TEHITE Y Collision Detection F£/7 ', doRectsOverlap() bR &CHI Wr— N REIE 2 &7 —
AT KRR, A E TX A REL, DAGE T FATT AT AT AR AL 1345 5 /s A A 0 2 A ]
TAER,

TEXAEFFH, FATTH] AR ] Pygame HURIE R4S 6 %8, py game.Rect XT 4 colliderect()
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196 ATE/NGE

TERZ T —1 pygame.Rect TEA— 124, H HUURXPIANHIE L AERAERTE, ZREUR
[\ True, MR EH KM, ZEBERE False,

| 110.  mainClock.tick(40) |

Pl A )5 Input F2/F 1 Collision Detection F2#/7 H A A2,

19.6 ARz

A AR REAEAS I AR &, RV 2 BUENe X #2314 FE I Al 38 A 0 AR 17
FIWT— MR 4 MARBIES —MEET, TR SR, il Pygame A
pygame. Rect X424 T B SRR 7%, XAT7E% A colliderect().

AR LR A T SORRY, PR R AT EN B s R SOR, B REAR M
FAEsER Erydm A . T EE AR RR Fr 7T DA 32 S A0 FRUAR R A

B, R T BRI R — NG, IXSEAR T R] DA B SR A e Y,
FORTE B A SE R R Y 45 R [ g Xt A v RIVE S5t 5 e e A B B R B R
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FENEERNR:

P SR AN R S
G R 5
pygame.image.load() 5 %X s
pygame.mixer.Sound A ;

pygame.mixer.music &,

FEAR 18 TEANGH 19 Tk, A/ én 1Al QU R A B I B AT RAR2 C B 2500 Bl i A Y
GUI R . ARS8 T A AR R EAR . FEART A, AR T Gl FE il o
BARERETE . #EH=EME R,

FER (sprite) ZF8MMERA LEA—wBa 1 — R4 ER, & 20-1 BoR T4
PN

B 20-1 HBRE—LERE

TESER T RS R GIATE 20-2 B,

ERREBREHERRZ L EE, FATTUUKFI7 0 SRR RIE B, PABSR R i
HAh 71, W DATERE A B E o 2 R SR RS R AR . ] PAERHREERS RO/,
EEAIAR AR RGBT R BCE /N, AT MBS R R AU — MR R

T BRR P S R AT ] Pygame #EHUE &R HIME R .
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202 HiRAESEF

20.1 FEE U E B

K RRAFEIE AN BRI SCT . Pygame AT LASE AT JUROR [R] O EHG A% X, 7T PATE S
EEXMARR (BEWNRZIE) BATRRFEEG SR rRE 0, 182 PR MUY 4
(file extension) ., fil#l, player.png /2 PNG #%3X , Pygame 3 #5HYE 54% X 2 & BMP. PNG.
JPG #11 GIF.

LA Web I B5 2% T #EE& . TERZ % Web 545 b, FEM B # AT Web BUH
EREB, B RSB RS Save, ICERIRSCFAERESL ERIFF RO E RS TEA A
B 2 5 VR Python R /¥ #Y.py SCAFARIEI R SO T AR A] LAGE & 41 MS Paint 5
Tux Paint XFERFRTF R QI A CHIEIE.

Pygame £ #5107 & LA MID. WAV il MP3, B A BB T 3T 3 & 408,
WU TR B —E, EfLAURX 3 Mikg sz —. WRITENA — R, fRta] A
s, RN A 28 WAV X,

202 KRMEHREF

XAFEFA 19 Ehp RS m AR TR, &, fFEXMERT, ROERRBR, mA
A ERREER I B, FATEH — AN AJLER ROR A B ez 0y B, PR R A
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Boamay i, Ui RCE—MEYOE RIS, FA1E T AR S8 A MAE S ROR .
AR HEEATRCR, WA 20-3 FiR.

£ Sprites and Soun [

@«
Mg @ “

d@de

20-3 Sprites and Sounds & FF I FSEE

20.3 Sprites and Sounds &7 H A

HRARFE AN 5 ] 1 41 Photoshop 8¢ MS Paint IXFER G, HIF AE T2
18 o ASRARANKIE QAR X L0, AT LAMK I3 2 T o X 2R PR S . XA [
T T8 AR SO RIS 5 3 . AT DAl s AR L 4R 2 SO . T AMAS BB K
i http://invpy.com/downloads T 2 4 ST RIS & SCAE,

W S A X 2EARS )5 R IS 1R, 16 (8 H http://invpy.com/diff/spritesAndSounds FHJ7E
2 diff TH, BRSSP A S BEAT ELAL

spritesAndSounds.py
. import pygame, sys, time, random
. from pygame.locals import *

1

2

3

4. # set up pygame

5. pygame.init(Q

6. mainClock = pygame.time.Clock()
7
8
9

. # set up the window
. WINDOWWIDTH = 400
10. WINDOWHEIGHT = 400
11. windowSurface = pygame.display.set mode ((WINDOWWIDTH, WINDOWHEIGHT), 0, 32)
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20.3  Sprites and Sounds F& /% FIVEA LD

12. pygame.display.set caption('Sprites and Sound')
13.

14. # set up the colors

15. BLACK = (0, 0, 0)

16.

17. # set up the block data structure

18. player = pygame.Rect(300, 100, 40, 40)

19. playerImage = pygame.image.load('player.png')
20. playerStretchedImage = pygame.transform.scale(playerImage, (40, 40))
21. foodImage = pygame.image.load('cherry.png')

22. foods = []

23. for i in range(20):

24. foods.append(pygame.Rect(random.randint(0, WINDOWWIDTH - 20),
random.randint(0, WINDOWHEIGHT - 20), 20, 20))
25.

26. foodCounter = 0

27. NEWFOOD = 40

28.

29. # set up keyboard variables

30. movelLeft = False

31. moveRight = False

32. moveUp = False

33. moveDown = False

34.

35. MOVESPEED = 6

36.

37. # set up music

38. pickUpSound = pygame.mixer.Sound('pickup.wav')
39. pygame.mixer.music.load('background.mid')
40. pygame.mixer.music.play(-1, 0.0)

41. musicPlaying = True

42,

43. # run the game Toop

44. while True:

45, # check for the QUIT event

46. for event in pygame.event.get():

47. if event.type == QUIT:

48. pygame.quit()

49, sys.exit()

50. if event.type == KEYDOWN:

51. # change the keyboard variables

52. if event.key == K_LEFT or event.key == ord('a'):

53. moveRight = False

54. movelLeft = True

55. if event.key == K RIGHT or event.key == ord('d'):
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A

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
- 10,
88.
89.
90.
91.
92.
93.

94.
95.
96.

movelLeft = False
moveRight = True

if event.key == K _UP or event.key == ord('w'):
moveDown = False
movelUp = True

if event.key == K DOWN or event.key == ord('s'):
moveUp = False
moveDown = True

if event.type == KEYUP:

if event.key == K ESCAPE:
pygame.quit()
sys.exit()

if event.key == K LEFT or event.key == ord('a'):
movelLeft = False

if event.key == K RIGHT or event.key == ord('d'):
moveRight = False

if event.key == K UP or event.key == ord('w'):
moveUp = False

if event.key == K DOWN or event.key == ord('s'):
moveDown = False

if event.key == ord('x"'):
player.top = random. randint (0, WINDOWHEIGHT - player.height)
player.Tleft = random.randint(0, WINDOWWIDTH - player.width)

if event.key == ord('m'):
if musicPlaying:

pygame.mixer.music.stop()
else:
pygame.mixer.music.play(-1, 0.0)

musicPlaying = not musicPlaying

if event.type == MOUSEBUTTONUP:
foods.append(pygame.Rect(event.pos[0] - 10, event.pos[1]
20, 20))

foodCounter += 1
if foodCounter >= NEWFOOD:
# add new food
foodCounter = 0
foods.append(pygame.Rect(random.randint(0, WINDOWWIDTH - 20),

random.randint(0, WINDOWHEIGHT - 20), 20, 20))

# draw the black background onto the surface
windowSurface.fi11(BLACK)
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97.

98. # move the player

99. if moveDown and player.bottom < WINDOWHEIGHT:
100. player.top += MOVESPEED

101. if moveUp and player.top > O:

102. player.top -= MOVESPEED

103. if moveLeft and player.left > 0:

104. player.left -= MOVESPEED

105. if moveRight and player.right < WINDOWWIDTH:
106. player.right += MOVESPEED

107.

108.

109. # draw the block onto the surface

110. windowSurface.blit(playerStretchedImage, player)
111.

112. # check if the block has intersected with any food squares.
113. for food in foods[:]:

114. if player.colliderect(food):

115. foods.remove(food)

116. player = pygame.Rect(player.left, player.top, player.width
+ 2, player.height + 2)

117. playerStretchedImage = pygame.transform.scale(playerImage,
(player.width, player.height))

118. if musicPlaying:

119. pickUpSound.play()

120.

121. # draw the food

122. for food in foods:

123. windowSurface.blit(foodImage, food)

124.

125. # draw the window onto the screen

126. pygame.display.update()

127. mainClock.tick(40)

ST OMBIRSEH

R RE BTSN ZE 19 Z 1Y Collision Detection 2 /FAH ], AT R 2 E SN
RAFEF A

| 12. pygame.display.set caption('Sprites and Sound') |

B, FAMES 12 ARSI MEF R TR R BRI FR. 45 pygame.display.set
caption() B ¥ %1% 744 B Sprites and Sound ',
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17. # set up the block data structure

18. player = pygame.Rect(300, 100, 40, 40)

19. playerImage = pygame.image.load('player.png')

20. playerStretchedImage = pygame.transform.scale(playerImage, (40, 40))
21. foodImage = pygame.image.load('cherry.png')

FATRFE 3 DARIBZREARZ R IR, AR 19 FAKEAMEM 1 MR,

% 18 1T player ZZ B K7 fif— 1> Rect X%, ICFRIMAM ML EKLILE IR/, player 22
BRAUESIEEG, RARRWIRNILE, PR, Itz EmArT 445300,
100y, —TFERBLAA 40 MERF 40 MRFEIE.

FIRIMEIER 2 NERZE 19 7RIS H Y playerlmage. pygame.image.load() bR %%
BT — PR SR, KR E MR R BSR4 . R IEERZ —A Surface M4, JEERB X
R I H 3] TR B, ATIEXA Surface X RARFF ] playerImage H'

3 ANERIET WA,

20.4 pygame.transform.scale() PR %X

TE55 20 frAEHr, FAMEH T pygame.transform #EHH— %L, pygame.transform.
scale() BB AT AZE/NITHCR— M R . 46 1 DS H0R 1 B2 6] T B8 1) pygame.Surface Xf
R B2 NSHR— N ICH, FOREE 1 S EP R IR SE AT . py game.transform. scale()
PREGR [ —4> pygame.Surface ¥4, FEBRUAFHIR/NEH T H E, FATLE playerlmage &
PRI THIGEE, TAE playerStretchedImage 2% & R TF T i 5 Y E& .

% 121 7R, FRATFIRIEH pygame.image.load () bR HCE A E 7R H E 2] TPk
811 Surface X4, EHIIRTEF spritesAndSounds.py CFHHRIY H 5% N player.png U
#l cherry.png 34, %0 Pygame JTLEFREIEAT, FHFrda iR,

20.41 QIEEFRMEFT

37. # set up music

38. pickUpSound = pygame.mixer.Sound('pickup.wav')
39. pygame.mixer.music.load('background.mid"')

40. pygame.mixer.music.play(-1, 0.0)

41. musicPlaying = True

BT RTFEM B E XM, T8 Pygame TAMW N EBIR, pygame.mixer BHLAT DATE
Tk P B T BT A AL, pygame.mixer.music B AT AREHUE 55 4k .
M pygame.mixer.Sound() #4 i K £OR A # — 4> pygame.mixer.Sound X% (fij#i
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20.4 pygame.transform.scale() % %

Sound M%), XMXRAE A play() ik, WH%TTIE R ARRILE K.

% 39 1T pygame.mixer.music.load ()RR MNETF 55 K. 5 40 1T pygame.mixer.
music.play () RO IRIETE S & K. o 1 HSEE IR Pygame 1EH—IKIEHE R Z R0 %
PHEIULRT R E R I, RASH5 (32 Pygame LT R E 5K 6 . -1 22— K
B, FEMFIE 1 DS HEANE, ST BIOXEE ST R,

pygame.mixer.music.play ()R &LAY S 2 DS HOZITIGFEHOE & X ALE . EAS
0.0 FEMKIT IR R & M. 26 2 NS 80 2.5, RN ERIT LR 2.5 PTG
T =5 K.

)5 , musicPlaying 28 & —> Boolean { , & fF 2 /7 /& & WAL B HOH 508 R EH L.
BRI, 10T B SR EBTRF IR IS &, X,

20.4.2 YR AFT

79. if event.key == ord('m'):

80. if musicPlaying:

81. pygame.mixer.music.stop()

82. else:

83. pygame.mixer.music.play(-1, 0.0)
84. musicPlaying = not musicPlaying

M SR FTH AN K P 5 SR o Q2RAE musicPlaying E 4 True, IRAITEIELEREIE St
K, BNV ZELH pygame.mixer.music.stop() R4 IEE K. AR musicPlaying W&
False, HBAMBIAREBOE F& 4%, Mizi@id A pygame mixermusic.play ()46 4K

&G, TRATHER XS &, HOHEY musicPlaying T HI{E. YJ#—1 Boolean
i, BWEELEW YA ERENHRWME. W3R musicPlaying *4HIH True, G417
musicPlaying = not musicPlaying X M2 &4 Falses #1% musicPlaying 247l & False,
RAHB1T musicPlaying = not musicPlaying X ME &N True. H— T Y4 FF XK HATHHE W
AT Uy . IR AITIT 3¢, R HEOhAH S SR

20.4.3 #HImMRLHBEHO L

109. # draw the block onto the surface
110. windowSurface.blit(playerStretchedImage, player)

itfE, playerStretchedImage 77 fif {2 —1> Surface M5, % 110 FTHBILIHK)
¥ R 25 2| % 1A Surface X4 | (F7if7E windowSurface 1),

blit() 7 LIS 2 NS EUE— A Rect X4, BHEE T K5 RIE Y F| Surface X % LRyt ,
FAETE player "I Rect X4, 105k T ILAAEH H PRI E,
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20.4.4 FErITREE B EHEIE

114. if player.colliderect(food):

115. foods.remove(food)

116. player = pygame.Rect(player.left, player.top, player.width
+ 2, player.height + 2)

117. playerStretchedImage = pygame.transform.scale(playerImage,
(player.width, player.height))

118. if musicPlaying:

119. pickUpSound.play()

XS S B ARF PR ERL, B, AR AIT, i1 pickUpSound
R Sound MR, AT play() k. E2, HAE musicPlaying &N True i (iX
BEWEITITEE), FaX A,

BEENZIE 1 AMEPRET, D0 & BRI TE LA 3G 2 MEER L FESR 116 17, BTHY Rect
M REIHAY Rect MRRMMEER, ERFH player HIHTH.

Rect X R F R Bt K WAL B A K/, LR BB v LA Surface X R 19 1B X A7 i 72
playerStretchedImage H. i#id# ] pygame.transform.scale() >k & — 5K Hr 1 3L f 1Y ]
B, WitR1Z1ERZ playerlmage T HIAGHY Surface X%, 1M AZ playerStretchedlmage
X R,

P — K ER G b EA A AR T A0 R — ik ik 3 5 R 7 o — 5K © 2R f R,
A SR, (B2, FFEBEGRMEFER N, RS —K, PR
248 playerlmage 4 pygame.transform.scale() R &1 5 1 NS48,

20.4.5 TEE O HEH

121. # draw the food
122. for food in foods:
123. windowSurface.blit(foodImage, food)

ERGARRET B, FATEA T pygame.draw.rect() EECHFEIETE foods 513K i —4
Rect MREH|—Mex@pirh, SR, EX MNP, RITEESGEPER . A blit()
Tk, HIEFEAETE foodImage 111 Surface GXA27EH 22 T ML EI 41 Surface X4 )
(EETE

food 285 (i@t for TEA B IRIEN, R E foods H IR —> Rect XI5 ) 21F blit()
JiE, FEMBHLZ ) foodlmage.
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205 AREE/NZE

RXAMERAIN T BB AEE . BB (WO R) 2T a AR e b A A R AR E b
BHRZ . AENARIWPRIEH TR G IR, 180 DARRHCE L.

R RATCAZE (AR HIM) S REF /N R X E—3k, FATAT PALMER B R/
BoRRER . RS 21 BT, X —RES IR LA,

BAE, FAVHE T eE— a0, SR, Ll AR, JCER A RARmA
RO DA SR BRI AR, X D2 AE Pygame AR —NEEHK T, £
Hr, FATFHEIrA X TTRBAE i, RAE— DA e Rk,
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28 21 & Dodger

AENEEHNE:

e pygame FULLSCREEN #5 ;
e Pygame RN E;

e Rect ) Move ip() F77¥;

pygame.mouse.set pos() K% ;
ST B 4 AR 5
B2k Dodger #2)7 .

145 18 5. 55 19 £ 20 EoF, RN T Pygame B, I BLIER T 100l i
(% TTTNEE, FEATE, Tl 06T i 22 i 1 0134 3 61 2 — S Dodger TR,

Dodger Witk — MR FEHRI/MA (FRATMBELRIR), T U FGETF AT
TR, BER R TR A, T4 B,

W TIFBL, FATE L WP A IEME R, MRFFHEF X7 8, AR
HE RSB, MRRRET 27 8, HOKSRET R, SRR LB AR

(EN

21.1

5] il Pygame FYE A Zhdm 244

AR B H—F Pygame H—LEE AR EHELA

pygame.Rect——Rect ¥ FFER— ML MW AL EFI R/, FLEATAET Rect
XA topleft (¥ topright. bottomleft Fl bottomright) J&MHERKME . XL @M
FEFTR x AR y AR AR BE R — A Te L HIE B RN T DAIE S width J8 P FT height
JRER O E, XREEXRREE KB KN&EZEEZPBRER, Rect XEE—
colliderect() /7%, HIRE#EHIE 2 E M HAL Rect XA ME,
pygame.Surface——Surface ¥ § 2 H AR X, Surface X RFR— 1
TS, T Rect Xf 5 HER R —MNEE 2 [RIAIALE , Surface XA —1 blit() 7%,
ERF—1 Surface ¥R _ERYER 221 2] 73— Surface ¥R Z £, B pygame.display.
set_mode() B £R 5] (1) Surface X 52 FFIKk ), B2 44 H] pygame.display.update()
PRALIN, FEi% Surface X5 LS AT AR & R 1E M P Y B L
pygame.event.Event—— 4 H] PRI | BUAREUHAMZE AR AR, pygame.event
B AIH Event X4, pygame.event.get()BREUR[EIX L8 Event X4 H—PF1E, ATLA
I AE Event MR type B, REFFMHIEE, QUIT. KEYDOWN Fi
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MOUSEBUTTONUP 22 A 7R Bl .
pygame.font.Font——pygame.font BRI —> Font HIEEA, HTHE/R Pygame
RSO FAE , 151545 pygame.font.SysFont() B & S 402 Hon F IR A RE— 4>
TR ARFOR TR/ — DB, AR, Gl 1L 1% None 125K 44 5k PAZRIR
BNRGFIE,

pygame.time.Clock——pygame.time B H#) Clock X RA BT #2217 HY
i, Clock X5 A —1A tick() ¥, BRI SEER R E B a 1T 3 52 4 b
Z /Wi (FPS). FPS B, Ifdisfrisith,

BRI HALERTEH dodgerpy. 1K/ i i 25— e H i Y P4 3C 1 T

B3, ARATPAM http://invpy.com/downloads T #i.

21.2 Dodger WAL

A PAM http://invpy.com/chap20 T #iX 8608, A0 Rk A X LA 5 A 1%, 61
http://invpy.com/diff/dodger FAITEL diff THE, E/RAYAHS S 45 py RS #E4T

.

il el
A W INR O

[
o)}

N
o ©

import pygame, random, sys
from pygame.Tlocals import

WINDOWWIDTH = 600
WINDOWHEIGHT = 600
TEXTCOLOR = (255, 255, 255)
BACKGROUNDCOLOR = (0, 0, 0)
FPS = 40
BADDIEMINSIZE
. BADDIEMAXSIZE = 40
. BADDIEMINSPEED = 1
. BADDIEMAXSPEED = 8
5

O 0 NO VT A~ WN PR

. ADDNEWBADDIERATE
. PLAYERMOVERATE =

[
%}

. def terminate():

=
o N

. def waitForPlayerToPressKey():
21.
22.
23.

*

10

6

pygame.quit()
sys.exit()

while True:
for event in pygame.event.get():
if event.type == QUIT:
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65.

24. terminate()

25. if event.type == KEYDOWN:

26. if event.key == K _ESCAPE: # pressing escape quits
27. terminate()

28. return

29.

30. def playerHasHitBaddie(playerRect, baddies):

31. for b in baddies:

32. if playerRect.colliderect(b['rect']):

33. return True

34. return False

35.

36. def drawText(text, font, surface, x, y):

37. textobj = font.render(text, 1, TEXTCOLOR)

38. textrect = textobj.get rect()

39. textrect.topleft = (x, y)

40. surface.blit(textobj, textrect)

41.

42. # set up pygame, the window, and the mouse cursor
43. pygame.init()

44. mainClock = pygame.time.Clock()

45. windowSurface = pygame.display.set _mode ((WINDOWWIDTH, WINDOWHEIGHT))
46. pygame.display.set caption('Dodger"')

47 . pygame.mouse.set visible(False)

48.

49. # set up fonts

50. font = pygame.font.SysFont(None, 48)

51.

52. # set up sounds

53. gameOverSound = pygame.mixer.Sound('gameover.wav"')
54. pygame.mixer.music.load('background.mid')

55.

56. # set up images

57. playerImage = pygame.image.load('player.png')

58. playerRect = playerImage.get rect()

59. baddieImage = pygame.image.load('baddie.png')

60.

61. # show the "Start" screen

62. drawText('Dodger’', font, windowSurface, (WINDOWWIDTH/3), (WINDOWHEIGHT
/3))

63. drawText('Press a key to start.', font, windowSurface, (WINDOWWIDTH /
3) - 30, (WINDOWHEIGHT / 3) + 50)

64. pygame.display.update()

waitForPlayerToPressKey()
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66.

67.

68. topScore = 0

69. while True:

70. # set up the start of the game

71. baddies = []

72. score = 0

73. playerRect.topleft = (WINDOWWIDTH / 2, WINDOWHEIGHT - 50)
74. movelLeft = moveRight = moveUp = moveDown = False

75. reverseCheat = slowCheat = False

76. baddieAddCounter = 0

77. pygame.mixer.music.play(-1, 0.0)

78.

79. while True: # the game loop runs while the game part is playing
80. score += 1 # increase score

81.

82. for event in pygame.event.get():

83. if event.type == QUIT:

84. terminate()

85.

86. if event.type == KEYDOWN:

87. if event.key == ord('z"):

88. reverseCheat = True

89. if event.key == ord('x"):

90. slowCheat = True

91. if event.key == K _LEFT or event.key == ord('a'):
92. moveRight = False

93. movelLeft = True

94. if event.key == K RIGHT or event.key == ord('d'):
95. movelLeft = False

96. moveRight = True

97. if event.key == K UP or event.key == ord('w'):
98. moveDown = False

99. moveUp = True

100. if event.key == K DOWN or event.key == ord('s'):
101. moveUp = False
102. moveDown = True
103.
104. if event.type == KEYUP:
105. if event.key == ord('z'):
106. reverseCheat = False
107. score = 0
108. if event.key == ord('x"):
109. slowCheat = False
110. score = 0

315

BEHXER idu(idu@foxmail.com) E= EERRIY



%% 21 % Dodger

111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.

126.
127.
128.
129.
130.
131.
132.
133.

if event.key == K_ESCAPE:
terminate()

if event.key == K _LEFT or event.key == ord('a'):
movelLeft = False

if event.key == K _RIGHT or event.key == ord('d'):
moveRight = False

if event.key == K _UP or event.key == ord('w'):
moveUp = False

if event.key == K DOWN or event.key == ord('s'):
moveDown = False

if event.type == MOUSEMOTION:
# If the mouse moves, move the player where the cursor is.
playerRect.move_ip(event.pos[0] - playerRect.centerx,

event.pos[1l] - playerRect.centery)

# Add new baddies at the top of the screen, if needed.
if not reverseCheat and not slowCheat:
baddieAddCounter += 1
if baddieAddCounter == ADDNEWBADDIERATE:
baddieAddCounter = 0
baddieSize = random.randint(BADDIEMINSIZE, BADDIEMAXSIZE)
newBaddie = {'rect': pygame.Rect(random.randint(0, WINDOWWIDTH-

baddieSize), 0 - baddieSize, baddieSize, baddieSize),

134. 'speed': random.randint(BADDIEMINSPEED,
BADDIEMAXSPEED) ,

135. 'surface' :pygame.transform.scale(baddielmage,
(baddieSize, baddieSize)),

136. }

137.

138. baddies.append(newBaddie)

139.

140. # Move the player around.

141. if movelLeft and playerRect.left > 0:

142. playerRect.move_ ip(-1 * PLAYERMOVERATE, 0)

143. if moveRight and playerRect.right < WINDOWWIDTH:

144. playerRect.move_ ip(PLAYERMOVERATE, 0)

145. if moveUp and playerRect.top > O:

146. playerRect.move_ip(0, -1 * PLAYERMOVERATE)

147. if moveDown and playerRect.bottom < WINDOWHEIGHT:

148. playerRect.move ip(0, PLAYERMOVERATE)

149.

150. # Move the mouse cursor to match the player.

151. pygame.mouse.set_pos(playerRect.centerx, playerRect.centery)
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152.

153. # Move the baddies down.

154. for b in baddies:

155. if not reverseCheat and not sTowCheat:

156. b['rect'].move ip(0, b['speed'])

157. elif reverseCheat:

158. b['rect'].move_ ip(0, -5)

159. elif sTowCheat:

160. b['rect'].move ip(0, 1)

161.

162. # Delete baddies that have fallen past the bottom.
163. for b in baddies[:]:

164. if b['rect'].top > WINDOWHEIGHT:

165. baddies.remove(b)

166.

167. # Draw the game world on the window.

168. windowSurface.fi11(BACKGROUNDCOLOR)

169.

170. # Draw the score and top score.

171. drawText('Score: %s' % (score), font, windowSurface, 10, 0)
172. drawText('Top Score: %s' % (topScore), font, windowSurface, 10,
40)

173.

174. # Draw the player's rectangle

175. windowSurface.blit(playerImage, playerRect)

176.

177. # Draw each baddie

178. for b in baddies:

179. windowSurface.blit(b['surface'], b['rect'])
180.

181. pygame.display.update()

182.

183. # Check if any of the baddies have hit the player.
184. if playerHasHitBaddie(playerRect, baddies):

185. if score > topScore:

186. topScore = score # set new top score

187. break

188.

189. mainClock.tick(FPS)

190.

191. # Stop the game and show the "Game Over" screen.

192. pygame.mixer.music.stop()

193. gameOverSound.play ()

194.

195. drawText ('GAME OVER', font, windowSurface, (WINDOWWIDTH / 3),
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(WINDOWHEIGHT / 3))

196. drawText('Press a key to play again.', font, windowSurface,
(WINDOWWIDTH / 3) - 80, (WINDOWHEIGHT / 3) + 50)

197. pygame.display.update()

198. waitForPTayerToPressKey()

199.

200. gameOverSound.stop()

MIsfTXARFFRE, B 21-1 B,

|55 Dodger,
& . T
Score: 163 g ¥
Top Score: 0 s
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21-1 Dodger A FEERE

21.2.1 BNER

1. import pygame, random, sys
2. from pygame.locals import *

Dodger #ifx 2 A, FIZHIHY Pygame #2576 B AHF : pygame. random.
sys fl pygame.locals, pygame.locals 55 T LMt Pygame (I RYH R, R
(QUIT 1 KEYDOWN 4§ ) Flég# 4% 4# (K_ESCAPE Ml K LEFT) % . i@ / from pygame.

locals import * syntax &), FATH PATE P AR o H¥ A QUIT, 1WA & A
pygame.locals.QUIT,
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21.2.2 gIEEE

WINDOWWIDTH = 600
WINDOWHEIGHT = 600
TEXTCOLOR = (255, 255, 255)
BACKGROUNDCOLOR = (0, 0, 0)

N O v b

5 AATEIEE 14 AT R, BEHERSRAEE RGN, B0, 1557] windowSurface.fill
(BACKGROUNDCOLOR)# [t if4] windowSurface.fill((0, 0, 0)) 5 & B 1i#

T I B P B R MR 2 B T AR I B EEE 4 178 WINDOWWIDTH, A PAH 3l
HE W 3] WINDOWWIDTH #y 4 — 5%, WEREEAIME 600 RAEE, I2amumEek
Rt I 600 HB— AT, RIEESM—KERTAE, WS R R,

| 8. FPS = 40 |

% 189 TR IAM T mainClock.tick() /7 ¥, X 2 Fxk 138 B2 018 DARR O/ AT Dok, 3%
1124 mainClock.tick() bR £ (% 15— 84k, DAERECRT ARHITERR P B85 2 A . XN ESK
(B2 AR Z R A P Iz AT I AL,

— Wi R ARG R E R PR TS HI R EDE . BT RAE FPS R B 40,
B2 A mainClock.tick(FPS) . 285, AT PAIE FPS 18 BCH—ANE @ WME , 1R EE 715 R
BE I FPS (B MU — N EARAIE, iEHERIs TR,

9. BADDIEMINSIZE = 10
10. BADDIEMAXSIZE = 40
11. BADDIEMINSPEED = 1
12. BADDIEMAXSPEED = 8
13. ADDNEWBADDIERATE =

6

5% 9 TR 13 fTRETHEEZMWERE, HRMAE THE . SALTEEMEESE
BADDIEMINSIZE #1 BADDIEMAXSIZE Z [H], FEWERIGA M B IRER T, B AMBEHE B
N R AE A AP BADDIEMINSPEED %] BADDIEMINSPEED £ MR E 2 17, JiEtk IEERT)
%43t ADDNEWBADDIERATE AR Z 5, REEER O TR il — B EN .

| 14. PLAYERMOVERATE = 5 |

WRBLE W) BN, TEFPRIEHR M ERER T, PLAYERMOVERATE #1773t
FW AR DR BB R, BT, sl UM afsshig sl g,
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21.2.3 EXEHE
FRATHRE XA AU R -

16. def terminate():
17. pygame.quit()
18. sys.exit()

Pygame 2] pygame.quit()Fl sys.exit(). LXK EHAPHAF]—144 4 terminate()
WK Er . BlAE, RFEEJ terminate()BR%L, MAFFEREMIEN pygame.quit()Hl sys.exit()

20. def waitForPlayerToPressKey():
21. while True:
22. for event in pygame.event.get():

A, FATEZEE R, ERIEE T8, 82— 14N waitForPlayer
ToPressKey()HJ B4, TEXDeREH, A—DIRIEH, A LEE —1 KEYDOWN =
QUIT FHfFRy, A 2Bl iZIEA ., TEEAFFIEAL, pygame.event.get()iR [A] T 2246 & 1) FF X}
RH—DINEK,

23. if event.type == QUIT:
24. terminate()

YRR P IU R IR B I, WERILE KM TXANEH, Pygame A —1 QUIT
, FEXFPEOT, JEHE 24 1751 terminate() PR %L,

25. if event.type == KEYDOWN:

26. if event.key == K _ESCAPE: # pressing escape quits
27. terminate()

28. return

AR — 4 KEYDOWN FF, IBAMIZSEHIWOR AT T ESC . W RIMAEIL T
52 ESC #, BRI, MRARNZXMEL, WAPITHBLEE 27 7700 if iHAHIF HE
FEFIK return 1HA], X2IRH waitForPlayerToPressKey () B %K.

WRBEA B — QUIT 2t KEYDOWN =4, IR RMEARFRIFIEER . H TR 25
BAM, XRESEFRE EAEGBROCEHL T, HIIEE T — 1,

30. def playerHasHitBaddie(playerRect, baddies):
31. for b in baddies:
32. if playerRect.colliderect(b['rect']):
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33. return True
34. return False

MR K W) A —ADELNFLE, playerHasHitBaddie() £ iR Bl True, baddies &
o2 “paddie” FHBIELIH)—ANIIER, KPR DT IHHEA rect #, ZEIERFTR
KDL E B — > Rect MR,

playerRect tJ2—1> Rect XIR ., Rect MRHE 44 colliderect)HITr ik, WIR Rect
XG5 1R 18 25 % PR B Rect MG &R, %77 7A1R ] True.

%5 31 1THJ for TEH I T baddies i —1> baddie 74k, WIRE(T—4 baddie 5t
KW &K AERE, A4 playerHasHitBaddie() BT IR ] True. Q1R 757487 baddies ¥
FH A baddie BYAISH BCA KN BAL TR, %R BCRFR 0] False,

36. def drawText(text, font, surface, x, y):

37. textobj = font.render(text, 1, TEXTCOLOR)
38. textrect = textobj.get rect()

39. textrect.topleft = (x, y)

40. surface.blit(textobj, textrect)

EE N LA TIPSR, 'k, % 37 ITREEM render() 7RI T —4
Surface X5, AN E R FIRTEYH F,

PRk, FFEHIE Surface MR A/NAIE , AT LAE T Surface 1 get rect() 7 3R
Rect XX LE(5 .,

TE55 38 TS, Surface M1 get rect() /7L FTIR IR Rect X4, A 6 A = B
FEM—NEIA, 5 39 ATARIIE T R E XA Rect XF R topleft JEE, KIBUEEMAIE,

Wa, & 40 1TRH ECA%H T AR Surface X5, 2ilE TIEASEGH®ES
drawText() B %1 Surface I, 7E Pygame HB/R A, LW EBEHM print() K2 £—L
HUR, HZ, WX LR B — D20 drawText() I eRECT, B4 ZAE St 2R 3L
A, HFRERMH drawText()RERI T,

21.2.4 ¥ Pygame HiZEE O
PAEC LM T HEM RS, T HEITAEHQE DAY Pygame s,

42 .# set up pygame, the window, and the mouse cursor
43. pygame.init(Q)
44. mainClock = pygame.time.Clock()

55 43T S pygame.init() BB T Pygame. 5 44 1721 —1> pygame.time.
Clock()W 5, FF HARFFTE mainClock B8, XX GFFHE B FATPT ILRR s AT A R BR
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%% 21 % Dodger

|45. windowSurface = pygame.display.set mode ((WINDOWWIDTH, WINDOWHEIGHT))l

% 45 f7RIE T — DR Surface X%, MTIERA LR RE O, ] DAHE &%
WINDOWWIDTH # & #l WINDOWHEIGHT # # 1 —7c4l, H4E7E Surface X5 (VA&
HWH) WPHE, R, pygame.display.set mode()BR% Kzl 1 24k, Bl 1 4o,
pygame.display.set_mode()ER &I S LA R PN HERL, T2 DR R RS 1 44l

|46. pygame.display.set caption('Dodger"')

5 46 AT DA AREE B A F4F 5 “Dodger” o X AR SR T4 H T AR A= L,

|47. pygame.mouse.set visible(False) |

1E Dodger ', FURHIEARRAZA AT I, DO AN B ZFArse s s LM, m
ANELEFRRAD AR YR FidE LR AR . A pygame.mouse.set_visible(False)si%l, F#2
Jf Pygame 1EHRAR L,

21.3 SR

pygame.display.set mode() R 9% 2 NS HRF LR, FATF AL #E pygame.
FULLSCREEN # &, {58 0 G9aRFR, MAZRRA—NEH, B TXF 45 1718
(CEDICT

45. windowSurface = pygame.display.set _mode ((WINDOWWIDTH, WINDOWHEIGHT),
pygame . FULLSCREEN)

WINDOWWIDTH ! WINDOWHEIGHT 1/34% 2% K iy ve s, (H2RHE E G i A
FEWEAN A, SRR E SR ACRE TR T .

49. # set up fonts
50. font = pygame.font.SysFont(None, 48)

TES 49 47 o, il I8 ] pygame.font.SysFont() sR 82 T —4~ Font X1 5 ABEEE A .
1% 240 None K HI BN T 1A, 21 48, (IS FRRIR/INA 48 .

52. # set up sounds
53. gameOverSound = pygame.mixer.Sound('gameover.wav')
54. pygame.mixer.music.load('background.mid')

Bk, G Sound X%, HHBERRE R, WiRE R BFF28ET, B2
A BB TR, 74 &3 Sound R,
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21.3 &R

A DA A 3 6 AR AT B o way Blmid S0, A BHRIECE 4G A http://invpy.com/
downloads A —SEF & ARG, B0, URATLASHIFRAE ) B SRR & S0pE, RE0c:
# ¥ s2 gameover.wav #l background.mid #iAT (W] PAMBECER 53 1741 54 175 Y 745 B
PAPCHE ST F5) o

pygame.mixer.Sound () 41 B £ B & — N HTY Sound X, HRFHEX DX G H)— 5 HI R
7% gameOverSound ZZ & H, 1E/RH ORI, ATLAGIEIFZ A ©E XA Sound *4R,
4> Sound M GHERA A A AT SIS

pygame.mixer.music.load () BRI £ AN T — 75 & SO ARB IO 508 R o XD EREOCA IR
MRS, I HAR BRI — 55 R

56. # set up images

57. playerImage = pygame.image.load('player.png')
58. playerRect = playerImage.get rect()

59. baddieImage = pygame.image.load('baddie.png')

BETOR, ATFMEBREG ST, AT hA BRI Ii A af . ek M an) B
player.png "', &R G EBIEMETE baddiepng H'. FrATMAAEE LEERZ R, FriA
HRENENHES— DRGSR AT AT . W ANAFRIMEG http://invpy.com/downloads T #
XLEE G,

21.3.1 ERFARFE

MRS — WA BN T, TERRR LR “Dodger” #4FF, FATEEEIFAF, # M EER
A ATFR I, FEIB T REF 2 )5, WoniX B, DA A I (8] HE 2 T IR Bl xk

61. # show the "Start" screen

62. drawText('Dodger', font, windowSurface, (WINDOWWIDTH / 3),
(WINDOWHEIGHT / 3))

63. drawText('Press a key to start.', font, windowSurface, (WINDOWWIDTH /
3) - 30, (WINDOWHEIGHT / 3) + 50)

64. pygame.display.update()

65. waitForPTlayerToPressKey()

5 62 fTAIEE 63 TSV T drawText()pREL, H H WHALHET 5 M54
(1) MBERIRI AT

(2) HEBRYFRFRNFER;

(3) XAEYT H _E/ Surface X4

(4) 7E Surface X4 F2: I SUAR) x Aa45 s

(5) 7E Surface X% F2HI 34K y AoH5,
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%% 21 % Dodger

FEEFGX RS TRZ L, ERICE, XA ek Lokt T 8RR E
55, X4k 7R, HFHBTERERAMEDT, BrPAEA S bug.

TEEPRAIS, waitForPlayerToPressKey () BRECK S F XK, XRECRMITEIS, EHEI&4 T
—/N KEYDOWN 4, )5, IATRBEH I, P 9kshstT,

21.3.2 FEiFXRKBHIFHEEBS

68. topScore = 0
69. while True:

LTI IRIZITHY, topScore ZZ & FFIIEE I 0, AEATIIR, 4B 5 G f5 i X I HAT
I3 RT 2 HIH) topScore, B XA w2 HORE 4 topScore.

MR 69 ITIT IR TCRRIEN, TR ESRUFAR “WPiaEr”, HRFsirn, WkiaErat
PRI 2HIE H . MERITEIFE— DR, XA~ while TEFRRFHEATIEN., HIK
BTt Bk EE, B RTRAT Rk 25 69 FTRYTEET

70. # set up the start of the game
71. baddies = []
72. score = 0

TG, FRATHEZAE baddies WE A —NZHIFK, baddies 2852 &I NN F
PRI — K

‘rect —— IR ELA AL E K/ Rect X4,

'speed' —— L A BERETE TR, X MEEECRIR PR G DB RIERNEBR R,

'surface'—— 4G FIFLN B 2 T H B Surface X%, XA~ Surface W4T
pygame.display.set_mode() BR & iz [8] i) Surface X5 £,

% 72 FTRIE I X EEE N 0,

| 73. playerRect.topleft = (WINDOWWIDTH / 2, WINDOWHEIGHT - 50) |

DU B A o B2 Bt A R0 T TR HLEE RS IR 50 MR R, 56 73 T ol
56 1 NICR BB AR ALAIEN x 2R, 5 2 oo LEER v 24445,

74. moveLeft = moveRight = moveUp = moveDown = False
75. reverseCheat = slowCheat = False
76. baddieAddCounter = 0

%32 8 moveLeft. moveRight, moveUp 1 moveDown &4 False, A5 H
reverseCheat I slowCheat i E 4 False, RAHIE I T “27 #HM “x” &, A
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215 FH{f4b¥

VeSS, A XA BRI E A True,

A5 & baddieAddCounter & — AT ELES , B 25 1R 2 ] B 78 5 # IO B 18 il — AN B BN
TR EFR AL —IR, baddieAddCounter FRIEAR N 1,

% baddieAddCounter % F ADDNEWBADDIERATE i} (& 7EJ5/I%8 130 FT1C a5 4L
XA HIWT) , 8 baddieAddCounter T4k & 4 0, I H7EBRH A TR I — B 08N .

| 77. pygame.mixer.music.play(-1, 0.0) |

5 77 7R, I A pygame.mixer.music.play()BREL, FFIAHEICE =& K. 5B
1 SRR E REEERNRE, -1 MEERE, B Pygame fHE 5 R HIE Z B

% 2 NSHCR— R, FRBEE RSP TFIGRE. %8 0.0, FREREM
KT R

21.4 U AEES
TR AR S MO ZNFLN I AL E . AP Pygame AE Y S04 DA TR B 42

AR S, SR AN T ST AR . Pr A XS e 1 BN R AR R, X
iRk “sEm” HsfT,

79. while True: # the game Toop runs while the game part is playing
80. score += 1 # increase score

5 79 TSR ERFFIEIRIIT R, 285 80 AT AR ENA R B ER A 45 U A APl T Be K Y
IrE DA OREE AN B I R, AT o B Ry o 2 B K e T R R AR P
TR A 2B

215 ZH{FALHE

B 4 FhARFE B FEL P . QUIT. KEYDOWN. KEYUP Al MOUSEMOTION,

82. for event in pygame.event.get():
83. if event.type == QUIT:
84. terminate()

% 82 T 2 H L BT 46 . B pygame.event.get()BR%L, % K ZR [1]
Event M RH— 1513, H4 Event MR E /R H LRI pygame.event.get() ek £ Hl J5 7
AR —FEE, RIEHEREEXRE type BIE, AERFRA A LTI AH W A0 B
E N
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%% 21 % Dodger

WA Event MR MY type JEFES T QUIT, WM M THF. QUIT # 2N
pygame.locals B H 3 AR,

86. if event.type == KEYDOWN:
87. if event.key == ord('z"):
88. reverseCheat = True
89. if event.key == ord('x"):
90. slowCheat = True

WARFERERZ KEYDOWN, ARABRIE T 17—k, B Event X 5L
B key B, ERWE NPIE T BYABAHLHE A LT it . ord ()RR R AL 1B 45 E
) BE 8 G 4 5

filan, 25 87 /TS event.key == ord('z)EAIEFIBIE BRI T T “27 8. WRFZM
A True, Fi25 & reverseCheat W E A Ture, TG T RM/EEAA , 55 89 17 H W @ &%
BT X7 BERABUE B AR,

Pygame HY £ 00 SR 60 H/ING F R AR KRG FREIUF 9t . 26 eventkey
= ord('z'), MJE eventkey == ord('Z'), WRAXMEM, BIERA L TiZE, Brdnge
FIREEM .

91. if event.key == K_LEFT or event.key == ord('a'):
92. moveRight = False

93. movelLeft = True

94. if event.key == K RIGHT or event.key == ord('d"'):
95. movelLeft = False

96. moveRight = True

97. if event.key == K UP or event.key == ord('w'):
98. moveDown = False

99. movelUp = True

100. if event.key == K DOWN or event.key == ord('s'):
101. moveUp = False

102. moveDown = True

55 91 173156 102 176D, HIWrS ARG 2 M T I 54k T— 1 Jr m i sl WASD #1m 7=4
. HAZER B EEE T HeS, GIan, Jrm s ESC A W g bl
pygame.locals BHE AL T H TR EE,

%5 91 17 Ui event.key == K_LEFT RHWiIt X2 G T 1 A8, HE, #F—DJrm
B, AU AR EEREN True, 1 HZIEHA S5 M9 F 328 5% & H False.,

Bilgn, Rk T AR, ALK 93 TSI moveleft X EHN True, HEBAIE
moveRight &%} False, XHl# TIFIERTF R T, AETILZIN A A @5 % 7 51
PN BT A% 5
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F 21-1 FIH T HEEAM KB Event MR key JBIERH HH
*21-1 BERBENEER

=N

B,

215 FHfpabE

Pygame &= %5 Pygame & & &5
K_LEFT k. K _HOME Home %
K RIGHT Fi K_END End ##
K UP I K _PAGEUP I - 3 D gt
K_DOWN T K_PAGEDOWN Ii] S %0 DL B
K_ESCAPE Esc fi K_F1 F1
K_BACKSPACE B A% K F2 F2 %
K TAB Tab K F3 F3 &
K_RETURN [i] 2 K_F4 F4 g
K_SPACE B K F5 F5 #
K _DELETE ) e K _F6 F6 %t
K_LSHIFT & Shift % K F7 F7 i
K_RSHIFT 5 Shift fz K F8 F8 #t
K _LCTRL A Ctrl 52 K F9 F9 4z
K RCTRL H Ctrl 4 K _F10 F10
K_LALT e Alt 4t K F11 F11 f
K _RALT 1 Alt 4t K F12 F12 f
104. if event.type == KEYUP:
105. if event.key == ord('z"):
106. reverseCheat = False
107. score = 0
108. if event.key == ord('x"):
109. sTowCheat = False
110. score = 0

MY RAE IR F I AR ERS, 277k KEYUP 4. #4A KEYUP A Event Xt
FWHE— key JBME, 1B KEYDOWN ZH{F—#+,

105 ATHIMT IR BRI T (27 B, WUREMCT A, KRR R AR, IR
BT, 5 106 1718 reverseCheat 1% BN False, 55 107 {TiL5 2 EEN 0, EEDIENT
B Be A X A R B AR X
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%% 21 % Dodger

55108 173 110 frARBEXT “x” BEAEBAEME UM TR AR, SBET ‘X B,
& slowCheat % & & False, {EIEHISGTEE N0,

111. if event.key == K_ESCAPE:
112. terminate()

FEWFEIBAT AR AT, BUSER T AR T8 B Esc SRIB HMUER . 55 14 17101538
A F eventkey == K_ESCAPE ifH & FIWE R T Esc 8. AARERY, 5 112 7R
M terminate() R EORIB I FEF .

114. if event.key == K _LEFT or event.key == ord('a'):
115. movelLeft = False

116. if event.key == K RIGHT or event.key == ord('d'):
117. moveRight = False

118. if event.key == K UP or event.key == ord('w'):
119. moveUp = False

120. if event.key == K DOWN or event.key == ord('s'):
121. moveDown = False

55 114 175 121 47 FIr B K2 2545 1L 4% A3 05 ) i B WASD #2 —, TEXFMEOL T, A5
SAFAH AL B A8 B E A False,

B, RITEEA L, A5 93 174 moveLeft WE A True, 4REHZ BT,
56 114 TSI AT BN True, IF HIBAS & moveLeft % & 4 Fasle,

21.6 move_ip() %

123. if event.type == MOUSEMOTION:

124. # If the mouse moves, move the player where the cursor is.
125. playerRect.move ip(event.pos[0] - playerRect.centerx,
event.pos[1l] - playerRect.centery)

BAE, FATCLAHE TS, 3R T 58725 BT AR S, SRR S
ARk, Dodger WPk ASMUALMFNE, (HE YUt KED) FARIIERME, etk S MO m .,
XS BT AW AT DA P FR 7 ok = M Bu Z . BN bR .

YRR, 2774 MOUSEMOTION £, MOUSEMOTION 24!/ Event Xf 4,
WH—AN2 N pos MEME, FRBIFFHMLLE. pos BHRET —4I0d, &RAFGIRE
& 0 PR B AL E ) X ARARAT Y ABAR. A0SR S R 2K ALE MOUSEMOTION, It it
R B FARCARRI AL E

Rect X4 1) move ip() /7 EAF /KT HI B ELHIRF Rect MO ERE D) —E MB R
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21.6 move_ip()J7iE

H. #l4n, playerRect.move ip(10, 20)F Rect X% 1m 4 %3 10 MEE, 1 M3 20 MEE.
BAF Rect X A 228 7] EAZ ), b AEAE NS HENAT, B, playerRect.move ip(-5, -15)
FF Rect MR mZEMDN 5 MREK, n LR 15 MERER,

move ip)TERRER “ip” F/R “inplace (FiHh)”, X2 E XA T EBBATE Rect
XFGA B, T AR IR ] —MEBUS R HTHY Rect M, i —1 move() ik, BIRHEL Rect
X5, TRTER AL E BI# — N HTHY Rect XF R IR M,

21.6.1 EINEA

127. # Add new baddies at the top of the screen, if needed.
128. if not reverseCheat and not slowCheat:
129. baddieAddCounter += 1

T%Xﬂiﬂﬁﬂﬂﬁ —RERF, & baddieAddCounter 2 1. R A TFEMERE AR FH
A oX A, o, RESMNET “27 BM X7 #, S reverseCheat 1 slowCheat
Rﬁjﬂ True,

Y4 Tk LLEE R, baddieAddCounter BRI, FI, WMAXHHE A2 HITE
St B TR

130. if baddieAddCounter == ADDNEWBADDIERATE:

131. baddieAddCounter = 0

132. baddieSize = random.randint(BADDIEMINSIZE, BADDIEMAXSIZE)
133. newBaddie = {'rect': pygame.Rect(random.randint(O0,
WINDOWWIDTH-baddieSize), 0 - baddieSize, baddieSize, baddieSize),

134. 'speed': random.randint(BADDIEMINSPEED,
BADDIEMAXSPEED) ,

135. 'surface':pygame.transform.scale(baddielmage,
(baddieSize, baddieSize)),

136. }

24 baddieAddCounter % T ADDNEWBADDIERATE "B, 5t £ 7E Fi e i TH 4
M—AHE AN, B, 218 baddieAddCounter 1SS EE N 0,

B2 T HE M — N RIRFLN K/ NIE , AR R AL X N K/ /2 BADDIEMINSIZE
1l BADDIEMAXSIZE Z [AIf— M BEHLEE R, E55 9 1TFI5E 10 47, EXB &0 B E A
10 11 40,

55 133 47R1E# T —A811) baddie HE45H . 12, baddie MEHREEHZH A #'rect
'speed fl'surface i — 53, 'rect BARTF T —1 Rect XRAIFIH, X4 Rect M RIFAE T
FNRILLEFI RN, pygame Rect) & RECE 4 S8 KR E%A X AR, KW
LENGY AR, PARZE R LAY T8 B A MR 2 AL A = B

329
BEHXSR idu(idu@foxmail.com) E= BEERRIN



%% 21 % Dodger

BN TR E AL B BLAE B DTS, BT AfE A random.randint(0, WINDOWWIDTH-
baddieSize) fE W2 i %) X RIS 4. £ A WINDOWWIDTH-baddieSize T A /&
WINDOWWIDTH, &K N XAMEFRRFUAR 2D %, MR AN B G T RAENAL
%, MABNF R —EBRFATEE O Z 58 BAF W,

BRI NI FE S DTz B, & O TG Y AAARJ2 0, ZEHEECA B E 7E
XH, EH AR TN E S 0-baddieSize.

FN B e A= Nz 2 M R (BBZIETER)), FreAit baddieSize 1EH%5 3 1S40
%4 NSHL

'speed N B FMEL, BB NECALEBRAE EIn) TSR . 821 & BADDIEMINSPEED
F1 BADDIEMAXSPEED Z [B]f)—A™BlHLEE %L,

| 138. baddies.append(newBaddie) |

% 138 ITIEH BN baddie FIRZEM IS MNF] boddie BIRASINF R . AR50 ]
IXANF) F R A Wr B 52 B AR A — AN EOCA R, I Ll X SRR AAE i O AL
HIFON

21.6.2 BIMKRAE

140. # Move the player around.
141. if movelLeft and playerRect.left > 0:
142. playerRect.move ip(-1 * PLAYERMOVERATE, 0)

4 Pygame fii’x T KEYDOWN Hl KEYUP FHH, 8 4 MR moveleft.
moveRight, moveUp #l moveDown 75! & 4 True #l False.

WARIEM AR LERS, FERFNACNEDGKT 0 (0 2FAWAN%), B2
WZAE playerRect [l ZE#4 3],

FATESRIE playerRect X575 PLAYERMOVERATE £ M2 K. B 5| — AR 71
BOU, FFHIELA-1, 7655 14217, BT 5 f-i67E PLAYERMOVERATE H', FrA®Ris=-1*
PLAYERMOVERATE fJ45 5 /2-5.,

B, A playerRect.move ip(-1 * PLAYERMOVERATE, 0)ei%i(, 27 playerRect
WRLE, RFH YT E W AR 5 MRE.

143. if moveRight and playerRect.right < WINDOWWIDTH:
144. playerRect.move_ip(PLAYERMOVERATE, 0)
145. if moveUp and playerRect.top > O:
146. playerRect.move_ip(0, -1 * PLAYERMOVERATE)
147. if moveDown and playerRect.bottom < WINDOWHEIGHT:
148. playerRect.move_ip(0, PLAYERMOVERATE)
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21.7 pygame.mouse.set_pos() ek £}

55 143 173 148 TRYMRS, XPHAR 3 AJ71 Chal, EAMITR), T R, 78
143 175 148 T LIS, 3 4% if BRI —4, #SFIBENTB R 2% N True,
PARBEAR I Rect MRHJHLGRZEIEXNE A H . ZRETHM move ip()BRECEAEBIX > Rect
XA,

21.7 pygame.mouse.set pos() K%L

150. # Move the mouse cursor to match the player.
151. pygame.mouse.set_pos(playerRect.centerx, playerRect.centery)

55 151 TR RS Er % sh BRI Be X 8 AH A 2B . pygame.mouse.set_pos() B 4T
SR YCAR A% 20 B 1% 128 45 % sR B X ABFRFN Y Aads . BRI I SRR A A B0 1 F € i 2 AR A ]
IR DA

BAARHYE, JOARREAEA G Rect XIRIIEH L, B HIE centerx JEIEM centery JEBIEAE
NG LY T playerRect B4, RELH 47 7RIS pygame.mouse.set_visible(False)
EAEAR BRAROEAR AT I, (BRI RN, T HA AN E.,

153. # Move the baddies down.
154. for b in baddies:

WAL T baddies FFE P HE— baddie HHELEH, HENTH THI—rA,

155. if not reverseCheat and not slowCheat:
156. b['rect'].move ip(0, b['speed'])

IR WAEAAT AR S, B2 TR SR E R R R E S TR, %
{EFFIETE speed S H,

21.7.1 EIEEEEK

157. elif reverseCheat:
158. b['rect'].move_ip(0, -5)

UISRPAE T SRR, ABABN %A 5 MER M ) LS. B A-5 fEA5 2
NSHL, FHE Rect X510 B E) 5 MER,

159. elif sTowCheat:
160. b['rect'].move ip(0, 1)

QSR P TR AR, IR ARN N TS, (HRREEh s BEAR S, AR XK

331
BEHXSR idu(idu@foxmail.com) E= BEERRIN



%% 21 % Dodger

TEFREAH 2 T3 1 MR L30E TR, BN IEE 3 (766 7E baddie
AR 1) speed HH) WA,

21.7.2 MBREA

162. # Delete baddies that have fallen past the bottom.
163. for b in baddies[:]:

Rk 75 2 5 ORI 2 TR ECNER M 1% M baddies Z1& H Ml B, M, M4 —4
IZREE, NREYG BN BR TR MBI R BRI N . BT RA, for fEINE A XA
baddies 55, T2 X4 baddies FFRH—NEIA, 2 B0 #IERF RO
XA EIA

TE3 7] baddies[:|AEHE, %5 163 171 for fEMHT AR b 4 HITTR.

164. if b['rect'].top > WINDOWHEIGHT:
165. baddies.remove(b)

AR HE— TR b['rect'].top. b /& baddies[:]5]F H 4 Hi Y baddie £ HELEH .
FKH R baddie FIREWEL R A — ' rect A FI, ZHIFGE T —4 Rect X5, Fr
PA, b['rect ZH AH Rect X4,

G, top BMERERXIRATAN Y Bbs, 06, Y BAR2R FEMK, e,
b['rect'].top > WINDOWHEIGHT, KW N T2 2 AR T % 1 I

MR ZA R True, AL 165 17145 M baddies 7113 H #HFR baddie 44514,

21.7.3 Z£HBEO0

LA BARA B N EZ )G, ] Pygame WEGEEOCRLHIIFRER, hTE
P & AT 2 A IE R , TR B2 S A MR, 2R ENnEshE LELEF
EAINEER

167. # Draw the game world on the window.
168. windowSurface.fi11(BACKGROUNDCOLOR)

HoE, EeHEMHEYZAT, 5 168 TR BRI, HEAZAEHaFEY .,

itfE, windowSurface H1# Surface X 5¢/2 —MFFK ) Surface X4, HIAH'E 2 pygame.
display.set_mode() &K £ [] 1) — 4> Surface X%, Fit, 7EW M pygame.display. update()
PR JG, TEi% Surface RR L2 B9 F W) #RFF AL B3 L
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21.7 pygame.mouse.set_pos() ek £}

21.7.4 ZRHIMKRBEFH

170. # Draw the score and top score.

171. drawText('Score: %s' % (score), font, windowSurface, 10, 0)
172. drawText('Top Score: %s' % (topScore), font, windowSurface, 10,
40)

%171 ATHIEE 172 746 T80k, RmAEs e B E 0 At L, £k
'Score: %s' % (score) (8 FI FAFERIGMHE, IF score 42 & T AYMEIHA B FRF

FHXANFAAFER . FEETE font ZZEH AT Font X%, BAEH E2H AR Surface X4,
SCARETCE WAL E R X ARFRFN Y ARARER (1 45 drawText() PR 48, drawText() bR ZCRF 11 57 H
render() /7 %A blit() 7%

X T A, T R AL, R Y AEFRIEE 40 TTAZ 0, DA &5 2 S04 1 BLTE
130 XA T T7 o

21.7.5 LRHEIMKRAE

174. # Draw the player's rectangle
175. windowSurface.blit(playerImage, playerRect)

IR E B RIFFE AR &, playerlmage &2 —1> Surface ¥4, BAE TH
BITFEAGTELRNT AR G183, playerRect 217 T BLKE A @1/ NIALEF B —1
Rect X%,

blit() T LR K A a I E G (FFHE7E playerlmage W) £:1%] T windowSurface [
playerRect i,

177. # Draw each baddie
178. for b in baddies:
179. windowSurface.blit(b['surface'], b['rect'])

2 178 1THY for TG 1E windowSurface ¥4 E2 % TH 1A . baddies 7 E A& —
MNIEEE R — DT, X DNFHAY surface' S 'rect 5, 20 FIXT W& 5 AN EB ] Surface
Xt 52 DA K A L B AR/ IME B Rect X4,

| 181. pygame.display.update() |

WAEC LR A NAEER 2 Z] T windowSurface, i/ pygame.display.update()
BREL, FFIXAS Surface XFg 41 F e .
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%% 21 % Dodger

21.7.6 #liEEN

183. # Check if any of the baddies have hit the player.
184. if playerHasHitBaddie(playerRect, baddies):

185. if score > topScore:

186. topScore = score # set new top score

187. break

5% 184 4TS LA playerHasHitBaddie() B4, FIWiBiZ 2 & SEMMEANKET
i, ARIE M G5 baddies SR FREMEN K AEMEHE, ZREGR ] True, HM, 2%
#R [H] False.

WRIHEA QR — DN, HHAR S H S EOR TR 2y, 5 185 17/ 186 fT 2T
HE gy . RIGTETRTES 187 [T Bk P RAGER . BFHAT R 325 191 17,

| 189. mainClock. tick(FPS) |

BB T BB R ER P s TR OR B (X & S EEU R IR A By 5 22), W
mainClock.tick() bR ZUE 5 — MR E A IR TR] X ASE 5 IR RDRE 2 RS, AR PR 43 Db 8 130
XEAEH 40 I GRIEAF#TE FPS AR H),

21.7.7 HRERERE=

191. # Stop the game and show the "Game Over" screen.
192. pygame.mixer.music.stop()
193. gameOverSound.play ()

BB EAE W, A LIRS E R, F BB TR AR R SRR . 46 193
TV pygame.mixer.music R stop()BEEL, RIFILEFE R, 8 193 TN ML
gameOverSound H'1J Sound X4 play() /5 ¥ .

195. drawText ('GAME OVER', font, windowSurface, (WINDOWWIDTH / 3),
(WINDOWHEIGHT / 3))

196. drawText('Press a key to play again.', font, windowSurface,
(WINDOWWIDTH / 3) - 80, (WINDOWHEIGHT / 3) + 50)

197. pygame.display.update()

198. waitForPTlayerToPressKey()

5519517145 196 AT ST ] draw Text() bR K, 1 “game over” XA 2: | | windowSurface
X5, % 197 17 pygame.display.update()BRECRFIX A Surface X525 5w L, LR
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219 ARTE/NGE

~T “game over” A5, LA waitForPlayerToPressKey()sRi%k, Wiskis ik, HE|
DL AE T A,

|200. gameOverSound.stop() |

MR ZIG , P IAT R 2 SR 198 17 RUTHTE A 19 waitForPlayerToPressKey () B& 412
|, RGBT AR BN R A A, “game over” FEE RUR A] BEANTERG M AT BE AN AR B2k T, TR
THG—F R, BT XA EEROR, FIEE 200 7M T gameOverSound.stop()

21.8 1&Ek Dodger Xk

LR RATHI B TEAHER . VR P BB A5G AR K ) PR B KM, (H 2 X NIFRAR 2 5
Bk, FEARRAET TR, FHMEERE, MASEERAME. WE, 2Bk, &
AT EG I E PR ENE.

fian, nRBEFR BT EER— A, 85 8 171 FPS A E U /M —ME,
20, EXSEEFAMIE N A OBNGTEE 5, B RFERER ST 20 &, 1MW
AR 40 K,

R RO A AN AR, ALK WHEE, 41 BADDIEMAXSPEED 1224
H—NENRE, 4, XSEREFRFERERPHARANETELD 1 HMER
(BADDIEMINSPEED H'HIfEH) #| 4 MEEZIE, TAZ 1 1MEER 8 MEE,

mARBEN G EDOEHEERHEAN, MABEERZH, REME AN, B2
ADDNEWBADDIERATE 3 /1#] 12, £ BADDIEMINSIZE ¥4/il1%] 40 - Hit BADDIEMAXSIZE
Wzl 80, MAE, B 12 WIFRIEINEAA IGHFEN, MAFZE 6 WK IEFEA
BIGIFT AN, X AR D — 2L 0N . (H2 A T HRIEE R BReR v, SAMAELZ
IO ONE N

AR FE S, FTLMESURT R &, DA AT R 7= A A
AW X e B U e, BB —E R E R E,

219 AKREE/NZE

MZ AT AR AE, Dodger & L2 HGG R ATIE R Iiny & F LA r) 75
UK. B EEFE R, HFHMEM T Bir, Pygame $24E T ok B B 2L BV Jy by i A B,
VERREF BLAR, TREALENTH G K AR A BRI A2 B2,

TPl A X 48, R 2 R R VRN TE AT R HE T S LE A MR S E . AR AT SELAYIE =,
FiLFEAMC B e TN E, X2 —MRAMRKEE, RaEERELEE] KT
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%% 21 % Dodger

Python R Z A (IEAMREIIREE]]),
A LA 2t 7] DARE B AR5 > BEZ Y Python ZifEA1H «

http://reddit.com/r/inventwithpython——3X > W 34 JUAS I 0] AR ARSE LA 45
FEIERH

http://inventwithpython.com——A ) R 3l , B L& T X LEFE 7 Y Fr A A LA
Foe— S8 MR B XA M B Pygame 25 o 3 19— L8 B SO AR & 30
http://inventwithpython.com/pygame——3K 15 2 A&+, (Python F Pygame it
I KGN, 4T Pygame I Z A7,
http://inventwithpython.com/hacking——F %5 3 A+ (Python #iFHEEN,
BN T EW A SRR .
http://inventwithpython.com/automate——FHJ % 4 &4 (Python 42 i# b
F—EEB TN, ENE T EEHRERLTY,

http://python.org/doc/ —— i Python HHRF KL KB £ Python ZFEA SRY,
http://pygame.org/docs/ ——Pygame L HF R £ 1) 725 SR,
al@inventwithpython.com ——JKJHEFEHIE, WRXTTABEE Python HfEH
2@, HEIK MR

B AT LA B4R F B2 Python # K EHITH . ) http://google.com Mk % “Python
programming” Hl “Python tutorials”, " PAFRE|/TZHHE L Python i FITHAY Mk
BAE, ROIERE CRIURIE, BiREz]
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