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B 9E B BHINERL

AT R AR KA H Pygame HEHR I 11 1] 5 BR (1) /MiERK . Pygame & —4H
FSRTF R KA ) Python #2755k, 3X /MR 80 55 FH AR IE & TF /NI RK -
KT e/ Pygame BB 2238 ROIABEICE . H2 ROk, DUHTTRIR /MR R
B KA1 Pygame LB 5 FH BRELIAAE A o A, ARZIEANH T H IR 5L
P, MRFERT TN, DL AN NS PR, A
T R TR KGR AR R Pyagme it /IMiExk, [FII GE16H AR 1T
H SRR 2y, AR Bk RS . B, B, BRAREA KSR BU LT AR
FEWHATB T H R, H A2 an ] T R ) e AR

9.1 FFRAFENHA

Pygame & —4H HSRIF R UFAR A1) Python F2FAd, SRVFRTE Python
T2 R A T REE & WA 2 AL T . 1 B Pygame J& —AMESF G, 7]
IR ZAEE RS, HERIT RN E A B AT IR K
IR IC B DA K Pygame R [1) 22255

1. Python K ZEMALE

FEW o4 4 & “Python T &7, 17T B MHK B FHZ T #1) Python hiuA, £
T PR, ARG R ERENEALE, kg hitEN] - 8
]l - [ARARGERE] - [FETE], E5H - ANEERG TR PR B
=44 path —17, BEATH, SELRERERN—05 " RIE ST
[PERE, SRS B Python ()22 H s MBI Ed T, sdife il . fi,
Pl python 23537 E #11 Python X392 F, ATLAFR Python %% H 5k 2
E:\Python, K& I E path (A B AT LT .

WJE, TERE— N Python R ZREALE M. ikRZ: T7F emd, HiA
python, S HELLLR S, WIEBHIRE Python 23 zh T, Wi N BTN,



. B BES: C:\Windows\system32\cmd.exe - python = B8] X

icrosoft Windows [fR7ZS 6.1.76011 N
HI:""_‘E-‘F_‘.’ET (c)> 2089 Microsoft Corporation, 1$£5F]_§1ﬂ:f|l

C:~Users“Administrator>python

ython 3.7.6 (tags,v3.7.6:43364a7aeB,. Dec 18 2019, 23:46:88> [MSC v.1916 32 hit
(Intel>] on win32

pe "help". "copyright", “credits'" or "license" for more information.

9-1 Python Z2ZEMiK &

2. Pygame {223

Pygame +& Python ff]—/N&, 2% Pygame J& 1 FE 5 22 25 HoAth e i i 28
L, #BEET pip K23 . pip /& Python B3 T B, % T HML T % Python
AT, T#. 2. HEMTEE. Python 2.7.9 & J54:f A, Python 3.4 & J&
BRAR OV BRINZEE T pip. Q1A A AUfH B FAN R 1 Python AR, HENAE
Python & ¥~ #5081 1 Python hii4s .

NTAET 2% Pygame, 5B FHBE pip KA E, IS pip 2 H 3%
TIANBIRG A & path 1, 25 R LLUEG pip SK%%E Pygame. BECE pip MI3AES
PR E Python MM ERML, AFMZKE pip 1923 HZHRINE]
ARG Arw path (IS EES, pip &E 23K Python LAY Scripts X% . i
un, 3K python 22358 7 E £ python ST R, BT LAFRI pip A28 H %2
E:\Python\Scripts. pip MM RA R E W 5, KA emd & 1, ¥
FTHF—A cmd H 1, fA pip, QR MILLIRNFH, VLR pip FIRASEAR S E A&
o, W N E TR



B EES: C:\Windows\system32\cmd.exe =

chlo oft Windows [] i 6.1.76811
¥§ {c> 2889 H1c1oooft Corporation.

C:~lsersAdmninistrator>pip

lsage :
pip <command> [options]l

Commands =

install Install packages.

download Download packages.

uninstall Uninstall packages.

freeze Qutput installed packages in requirements format.

list List dinstalled packages.

show Show information about installed packages.

check Verify installed packages have compatible dependen
cies.

config Manage local and glohal configuration.

search Search PyPl for packages.

wheel Build wheels from your requirements.

hash Compute hashes of package archives.

completion A helper command used for command completion.

debug Show information useful for debugging.

help Show help for commands.

E9-2 pip METE2RERE
B RK, Er LA pip %34 Pygame R T . #i A\ fiy4 pip install pygame,
LR EES AN, el Ge A, ﬁﬂ?@lﬁﬁro

B BER: C:\Windows\system32\cmd.exe =|68 %
\Users\Admninistrator>pip install pygame

ollecting pygame

Downloading https://files.pythonhosted.org/packages/80-2c-3a52e7e%cB97229hB26h
4efhe6711c6BBf 3a84f fdc5f11Fd9e?f8932368e/pygame—1.9.6—cp3?-cp3?m-win32.whl

34kB/s
34kBs/s
45kB/s
45kB/s
45kB/s
45kB/s
45kB/s
45kB/s
45kB/s
45kB/s
45kB/s
45kB/s
84kB/s
84kB/s
84kBrs
84kB/s
84kB/s
84kB/s
84kBrs
84kB/s

DD DN DN DN DN DN e

]

NNNNNDNNN.
Y P
a
2000000088
[

9-3 Pygame T %[

3. PyCharm ¥ Pygame HIEC &

PyCharm /& —# Python IDE, 7 H —#& T H, v LLFEBIH P AL H Python
EE IR ERCE, i, B85 E 5. Project B EE . ARADBEFL . B REHER .
AEhE M. TR, RAEHI% T R, AT5i%# PyCharm /EAJFR TR, 2
ATTFE Pycharm B N NE L. M2 5, EARfE A PyCharm 217/
Wixk, &7 ELE PyCharm EPEEE Python fi# e 4% o

FTFF PyCharm #44, #%J5 & [File] — [ Settings] — [ Project Interpreter] ,
g3\ Project Interpreter ﬁﬁ, W RE AR, Al “Project Interpreter” A5 £/



=R RE, Az 5, Pycharm 2307 Python MR SsERAE, ik
FEH T2 Python fiftfeds, Python MR &8 G B D) 1 -

9-4 Python fEFEzEACE R

9.2 YRHIBTH
E—ARATE AN T Pygame JFR IR EIACE, £ TR A B a0
i/ Pygame Sif#k. Pygame # HIBLHME WG TR R, SRR 41 1E
27 Pygame B M https://www.pygame.org/docs/ref/event.html.
& 9-1 pygame B RARIRMF TR

B e
pygame.display 3 1) S 7 el T R o
pygame.event B
pygame.font CU RS
pygame.image B A
pygame.key L OB o
pygame.mixer TNE AN TS
pygame.mouse 15 FH BUbR
pygame.music R A
pygame.Color FH SR A Bt

AR LA 58 KA N R B RA A T A ] pygame itk £E/NiFRK,
HyE R, Bk E 2N GONRIT TS, BOTEY, P71 B n] DUE
S BN A BRI I AR A, AR A 0. B A SOy 1
SE RIS, AR TSR KO 5, 805 H v A A K, A I DR


https://www.pygame.org/docs/ref/event.html

e A7 ek BET:, 1% Esc fEW] LLEE . BRI s 6 N3, Uikt
MainGame(), 2K Tank(), FJ7H 72 MyTank(), #7152 EnemyTank(),
T35 Bullet(), #XE2E Explode(), AT ——N4H.

9.2.1 FHK AR

EAE ] pygame FRERZ B, T EM— WML TAE, WS pygame E. &
A pygame FF T B B A sys HH exit( BRI AES, 0T B HARB R AT T SN

import pygame
from pygame. locals import * #5 N pygame HATH H &
from sys import exit B sys Foexit ) ¥, FREHER

T RB A a0 ] 2 e xR 3 ST . 1 S TR B SR ] — NIRRT L, B
T ERIFR U ) A4 PR, 2 Ja (8 n] DAFE T N SOy 3 e . FRO5H 5, DU
221037 . pygame A pygame.display FEE R G A5 TN . XA
PRAE T 4EH] pygame E R AL (display) f% Rk E . AR ERA DL JLAN R
e

 pygame.display.init() — #I4A1L display bk

« pygame.display.set_mode() — B &

« pygame.display.set_caption() — W& 411 & I fhn S

« pygame.display.update() — Eo~E%

« pygame.display.flip() — &~ EI

pygame.display.init() s H (K 2 HTUA1L display #ibk, 7E4d ] display bk
2 HTHA R A U R B AT R AR R AE

pygame.display.set_mode(resolution=(0,0),flags=0,depth=0) & %5 ) 1 JH] /& 61 %
—ANE O, 3R A AN RN ) Surface X5 . 7EIX = NS Edb Rl F I
J& resolution, ‘& FHISRIEMIARE O HIK/, flags RN ZEY LD, depath A
HEHWCE . 7F Pygame T & AT Jr #FK 9 Surface, FriE Surface X R AE Pygame
Hgi e FRE R BRI &, Bl R 2GR RAH], Surface % R EA [ 5E 17
HERFUG F A

pygame.display.set_caption(title) B £ (1) DI RE &K & 1 I B RR s EON™ title”, H
T2 title N TR H . A ABEIFRE LA, & HAR 8 B B
“pygame window” .

pygame.display.update() A1 pygame.display.flip() 2& £ #5 AT LA S8 15 7R 1
WA H B 5% F. AHEE, pygame.display.flip() #3845 5245 BRI N A 5
NE|FE%E L, 1 pygame.display.update() &4 540 N & SR B R R L, IR
ZH, W5 flip Thag M A

FE TRk, e pygame.display.set_mode() B8 Bl & T — AN



RN 1000%500 U M, HEIELF N window FIE DX, LAME G 4% &
FIHEAE . SRIG M set_caption() BRI B & LI AFR, KliExk & D AR E
N TR 1,017 o AR E D RARES R .

#OI BRI

import pygame
from pygame. locals import * #5 N\ pygame T TA H =
from sys import exit

SCREEN WIDTH=1000 HEE e
SCREEN HEIGHT=500 BB R O EE

pygame. display. init () #Y)464k display Fidh

window=pygame. display. set mode ([SCREEN WIDTH, SCREEN HEIGHT])

pygame. display. set caption(C HTE AME 1.01°) #XE & LK

DL R m] AR B B 2 — AN ), (H A MIsATRE R, S KE 13T

TR Z R T, IXARAREF CRIBITEE R T — MR E 0 MNAZ 2N
W, HBIDUE R E . fRPIXAN A B R I E ], JRRm iy, H
B4R R E AR, AR K. BEARREWT:

import pygame

from pygame. locals import *
from sys import exit

SCREEN WIDTH=1000
SCREEN HEIGHT=500
BG COLOR=pygame. Color (0, 0, 0) His B Pt N B

pygame. display. init ()
window=pygame. display. set mode ([SCREEN WIDTH, SCREEN HEIGHT])
pygame. display. set caption( $HTL KA 1.01°)

while True:
window. fi11 (BG_COLOR) # KE HIER A RD
pygame. display. f1ip ()
eventList = pygame. event. get () #IRENHMAAERF] eventList HY
for event in eventList:
if event. type == pygame. QUIT:

print ( WHAHE, YOUTHAHEA)
exit() # SE5AUTER
YNNI EIR M Ja, FROGEATREY, nTRARI S — MR A E DB E
FIASTNGR, Y ridhi sy B M T DI, JiExk & A 2 8% 5¢ 1 . pygame.event.get()
Fe—/NEA SRR EL, ST R S I AL S T 2 A4
TEFEFHd 2 T pygame.Color()pRi%l, ‘&2 H T RaRBE1] pygame X % .
i i H pygame.Color(r, g, b,a) KA Color X 5,1 [A] (1) /& — AR EEA 1)



PYotl, af LK frEfEfEAs . pygame.surface.fill(color) %} surface X 235 75 3
—FEite, FEEX Y RSLUURTS, X HE surface £ T surface X R IIGAHK,
ol b TETARAD A B FRAT 161 22 ¥ window .

$H DRI R U X %) 8 v R R P T [ 0 G gm A i 7 2, AT T — AN R
MainGame(), FFEIEE T startGame() /7 i%, b7y ik FH SR il HH ol Rl Ui ik fr = 2
WhR . AT FR G A DA BAET R MainGame()Hr, il IS ERE T 6
Horb R RIS startGame() /7 v SRIE AT IE R . N THI 45 HE 4H 5 KR HH Ui k2K
MainGame() 35 /384

import pygame
from pygame. locals import *
from sys import exit

SCREEN_WIDTH=1000
SCREEN _HEIGHT=500
BG COLOR=pygame. Color (0, 0, 0)
LSS
class MainGame () :
window=None
def init (self):
pass
def startGame (self):
pygame. display. init ()
MainGame. window=pygame. display. set mode ([SCREEN WIDTH, SCREEN HEIGHT])
pygame. display. set caption( HTT KA 1.01°)
while True:
MainGame. window. £i11 (BG_COLOR)
pygame. display. f1lip ()
eventList = pygame. event. get ()
for event in eventList:
if event. type == pygame. QUIT:
print C A, Yol E XM A )
exit ()

if name == main ’:
MainGame (). startGame ()

9.2.2 FHILH

1. HETIRK LI

FEIH G RS ITER, JERR) FEEE GO T, BO7H b, T LK
W7 e IO v SO s A L E R E v g v, B AFRA1Ze 6 T —A4
35 Tank(), AR5 HCT H#H 50 MyTank() 13 77 3H 7525 EnemyTank ()R 4k A& 2% . 5€
NI Tank (W], & 26 G S ILA 1) — Sy a0 g e A1 7k, 9l an3E o it 7



], TSN Tank()SEHARIL IR Fir.

class Tank() :
def _init_ (self, left, top):  #¥JIAILIHTE
self. images={
*U’ : pygame. image. load  p2tankU. png’ ). convert (),

LIRS

pygame. image. load ( p2tankD. png’ ). convert (),

’yp?

D :
"L’ : pygame. image. load (" p2tankL. png’ ). convert (),
R’ : pygame. image. load (’ p2tankR. png’ ). convert ()
}
self.direction=" L'  #&EH wHIUGHA A N
self. image = self. images[self. direction]
self. rect = self. image. get rect()  #3k15 image X R K rect
self. rect. left=left
self. rect. top=top
self. speed = 5 #IHTEFEBNHHEE
self. stop=True #¥H|HTTES)
self. live=True
#ORFF IR EIALE
self. oldLeft = self. rect. left
self. oldTop = self. rect. top
# M)
def move (self):
self.oldLeft = self.rect. left BIR R R IIR S
self. oldTop = self. rect. top
#H r3H v 1) 7 [l AT R B
if self.direction == "L’ :
if self.rect. left>0:
self. rect. left —=self. speed
elif self.direction == "U :
if self. rect. top>0:
self. rect. top —=self. speed
elif self.direction == "D’ :
if self. rect. toptself. rect. height<SCREEN HEIGHT:
self. rect. top +=self. speed
elif self.direction == 'R’ :
if self. rect. leftt+self. rect. height<SCREEN WIDTH:
self. rect. left += self. speed
def shot (self):
return Bullet (self) #OEE T 3T R
def stay(self): #ORFF RN E
self. rect. left = self. oldLeft
self. rect. top = self. oldTop
def displayTank (self) : HiH 4 3H T
self. image = self. images[self. direction]
MainGame. window. blit (self. image, self. rect)

TATTRE XS LA EACAS A8 FH 21 pygame FEHLEAT N4 .
(1) img = pygame.image.load(filename) = <iszHU 4444 filename 1 &



A, R SCRF JPGL PNG. GIF S5 R 2R A, st H0R [8]— M 5
%1 Surface X5 . convert()BRENENFIE i 74, R—Miiibabs, &
MR R 7R A, RGHER T B ¥ — R . Tank()28iE 1T pygame.image.load 526X
T 4 NEUR, IEEREI T rh, DR A

(2) image.get_rect() R £ HX image X R HIAE T X 35 rect, R o] — AN & 8
A Surface KA, IXAMELHIA B SJE WG D RI0,00J1488, HEMEE 5K
R K/NFHTE] . rect £155 rect.top. rect.bottom. rect.right. rect.left, rect.center J&
e, SRIRRHERN B B s A RO E, nTROEE 4 rect 8 HEIBE R
5 EUG BRI E .

(3) blit(source, dest, area=None, special_flags=0) & £k {1 T fE J& 45 & Fr 22 i 5]
AR AAAR b source BRI E R XTE,  dest BAFRRE T IAE, 5
PN ZHERIN, FTUAAME . dest AT LR AR EMA I —XFARbR, AT DL rect.
L N dest J& rect B, 524 rect Y top A left H{E blit FIAZE . A blit()
XANBIAE 16 AT — > Surface ZEHI 5L, b anAXAS A 1) window 5t & — 4™ Surface
ST . blit FEAE 2 3 source 1XA™ Surface Xf % i 7F window X4~ Surface
IO ST

Wy al LB AL, RIEET IR, rIE R 4 MR, FRAHEIE )
4 FhPE FNEE] image w4, “U” L D7 “L7. “R7-HI%E M T RN E,
T, A, Ai. selfdirection="L' ¥ H v FIEA R N AL, A IFRRRITT 4G 5
T IE ] . SR JEBRATTZRIUAE B image AR TEXT 4 rect, FIH rect 1) 14 rec.top Al
rec.left i B 48 v fF B BE e /e A HIWIAA AL B - A FRAT T ST 3H 5 2R (1) — 287
%, move() J7 iR F R TR BY, shot() 712k R nH 70 & 575, o Bullet()
T, WAESETHAH,

RN 2 5, T AR ST D4k R IE a2 37 S AEC
H 5 KA I .

#3 T R
class MyTank (Tank) : AR K IH TR
def init (self, left, top):
super (MyTank, self). init (left, top) #FILEILIRITIHTEHINE
S A R HH 5 5O v R ARl
def myTank hit enemyTank (self):
for enemyTank in MainGame. enemyTankList:
if pygame. sprite.collide rect (self, enemyTank) :
self.stay () #ZIE4FT7 M), A HAH N
HECT I T2
class EnemyTank (Tank) :  #4k&IHTE2K
def init (self, left, top, speed) : #¥JAEALETTIH LS
super (EnemyTank, self). init (left, top)



self. images={
*U’ : pygame. image. load (" p3tankU. png’ ). convert (),

LIRSS

D’ : pygame. image. load  p3tankD. png’ ). convert (),
’L’ : pygame. image. load (" p3tankL. png’ ). convert (),
R

'y p?

: pygame. image. load ( p3tankR. png’ ). convert ()
b #inERECT E s PR E
self. direction = self.randDirection() #EEHNLAE REL T IH 72 77 0]
self. image = self. images[self. direction]
self. rect = self. image. get rect ()
self. rect. left=left
self. rect. top=top
self. speed=speed
self. step=60
#A LT 3 5 55 R 7 HH B A Al 4
def enemyTank hit myTank (self) :
if pygame. sprite. collide rect (self, MainGame.my tank) :
self. stay () #F1ILHRT7MENE3), AR LA
#BENL=2E— A5 7]
def randDirection(self) :
num = random. randint (1, 4)
if num ==
return ' U’
elif num==2:
return ' D’
elif num==3:
return 'L’
elif num==4:
return 'R’
def randMove (self):
if self. step<=0:
self. step=60
self. direction = self.randDirection ()
else:
self. move ()
self. step—=1 #1H 50 #5013 5 32 I
def shot (self):
num = random. randint (1, 100)
if num<3:
return Bullet (self)

PLEARAS BT — AN R $ pygame.sprite.collide_rect(left,right), it i& H 2
A rect JEBIEREATAE R Csprite) [AIR S AG I, w2 M A R TRl 2 A5 K
AT R, RBUR[EME S False 5E True. True Fosks R 2 [A7=4: T Alif#, False
TR PR

2+ FHSERBRIEN RIKH LI

BT A4 7m0 T7 I R DL S EO7 3 5 2R 588, 42 N oRATT
AT LR RIER Rt



R BN
class Bullet():
def init (self, tank):
self. image = pygame. image. load (" steels. png’ ). convert ()
#HH T (R 77 1) L E 15K 7 T8
self. direction = tank. direction
self.rect = self. image. get rect ()
HARARE T L5 1 PR 7 1R SR8 9 ) e B AL
if self.direction == U :
self.rect.left = tank.rect.left + tank.rect.width / 2
self. rect.width / 2
self. rect. top = tank.rect. top — self.rect. height
elif self.direction == "D’ :
self. rect. left = tank.rect. left + tank.rect.width / 2
self. rect.width / 2
self. rect. top = tank. rect. top + tank. rect. height
elif self.direction == "L’ :
self. rect. left = tank.rect. left — self.rect.width / 2
self. rect.width / 2
self. rect. top = tank.rect.top + tank.rect.width / 2
self. rect.width / 2
elif self.direction == 'R’ :
self. rect. left = tank.rect. left + tank.rect.width
self. rect. top = tank.rect.top + tank.rect.width / 2
self. rect.width / 2
self. speed=6 BT R T
self. live=True #THKIRES
def move (self):
if self.direction == U :
if self. rect. top>0:
self. rect. top—=self. speed
else:
self. live=False
elif self.direction == 'R’ :
if self.rect. left+self. rect. width<{SCREEN WIDTH:
self. rect. left+=self. speed
else:
self. live=False
elif self.direction == 'D’:
if self. rect. toptself. rect. height<SCREEN HEIGHT:
self. rect. topt=self. speed
else:
self. live=False
elif self.direction == "L’ :
if self.rect. left>0:
self. rect. left—=self. speed
else:
self. live=False

#IR 5 TSRS 4H e Al



def myBullet hit enemyTank (self) :
for enemyTank in MainGame. enemyTankList:
if pygame. sprite.collide rect (enemyTank, self) :
enemyTank. live = False  #BHE 7 3H 70 BIRAS
self. live = False #MEM T3 RPIRE
explode = Explode (enemyTank)  #p=4—AMEVERAKT &
MainGame. explodeList. append (explode)
B L
def displayBullet (self) :
MainGame. window. blit (self. image, self. rect)
#ECH 505 3R 07 HH v A A
def enemyBullet hit myTank (self) :
if MainGame.my tank and MainGame.my tank. live:
if pygame. sprite.collide rect (MainGame.my tank, self):
explode = Explode (MainGame. my tank)
MainGame. explodeList. append (explode)
self. live=False
MainGame. my tank. live=False

SEILT-HRET, B RWIG TR T M RO TR . R R AR
Ao move() 7 iR 75 U7 ) MO FE R T BT A B, SR T Is ),
displayBullet() 77 7% =& B 4% + 3 ) 7£ 5f %% F . enemyBullet_hit_myTank()
myBullet_hit_enemyTank()-& 4y 1 faill 58 5 45 v i AlE 4 , 4807 19 5373 e
Ml 4 DL R 377 1 3 5 507 1 e b i s e AR R IE LR, B TR IR R
Explode(), FHESHFEAFRARFPRAS . NHBRAISE HRERFARID I .

HIRIER
class Explode():
def init (self, tank):
HIRNERIAL B A G HT TR T A B R
self. rect=tank. rect
self. images=[
pygame. image. load C blastl. gif’ ). convert (),
pygame. image. load C blast2. gif’ ). convert (),
pygame. image. load C blast3. gif’ ). convert (),
pygame. image. load C blast4. gif’ ). convert (),
pygame. image. load C blastb. gif’ ). convert (),
]
self. step=0
self. image = self. images[self. step]
self. live=True
#I IR NE AR
def displayExplode (self) :
HARTE 2R T SREURIEXRT 3
if self.step < len(self. images) :
self. image = self. images[self. step]
self. step+=1
MainGame. window. blit (self. image, self. rect)



else:
self. live=False
self. step=0

9.2.3 EBKER

FITH/NT S 0 B2 TR H S, BO7HEIE, Fink, @BIESR, &1
FWF A B F RS2 %, FEELHIX L R TE 5 4o ik PR ) 22 1) 1
FELEHER I MainGame()HFSEHLIY, B, FRATTFE EEA A S B i 3 v ok A dd
H 3R S FEOT H X R, AR Wi R s -

HIERE
class MainGame () :
window=None

my tank = None HE T
enemyTankCount = 6 BECE I B
enemyTankList=[] HAEAEEOT 5 1 51 3R
myBulletList = [] BAFAHTR 7 H o8 T3 51 3R
enemyBulletList=[] BAFABTET H o8 F-90 ) 51 3R
explodeList = [] HRIEY| R
def init (self):

pass

def startGame (self) :
pygame. display. init ()
MainGame. window=pygame. display. set mode ([SCREEN WIDTH, SCREEN HEIGHT])
pygame. display. set_caption( $H7 KAk 1. 01°)
self. createMyTank () #O R T
self. createEnemyTank () #6IZE&H 7 H 7w
while True:
time. sleep (0. 02)
MainGame. window. £i11 (BG_COLOR)
eventList = pygame. event. get ()
for event in eventList:
if event. type == pygame. QUIT:
print C S A, Yol E XM A )
exit() # SRR

#A1 T H e R
def createMyTank (self) :
MainGame. my tank = MyTank (350, 300)
#O%E 6 NMROTH X R
def createEnemyTank (self) :
top=100
for i in range (MainGame. enemyTankCount) :
left = random. randint (68, 500)
speed = random. randint (1, 4)
enemy=EnemyTank (1eft, top, speed)
MainGame. enemyTankList. append (enemy)

FEW AR RACHS , createMyTank() Al createEnemyTank() B8 i) H 12 1l 23 .



D7 AT H TN % . createEnemyTank () R Se BE AL A 3H 7 (R B L A7 & DL
K51, SRIGIEM G enemyTankCount NSOT TR %, FEHIIEEAN TG H
ST R E S TS E N, SRS RN e R A7 % £ F enemyTankList
g, G EEEEE. IXEEELA)E T enemyTankCount D B G ANFEINLE . ANIF
Jr1Al . ANEE BRI TN 5. createMyTank() R Sk G g e L vaxnt &, Il
TR 7 3 w0 R 7 EAR NI s KW AR A

HATCASLHL 7 R0, WX st w0t 5, e Brif i B
BORTERERE W ? FEIH R G, T R DL RN ER R R b, R —
A Surface X R 7E 53 4b—> Surface Xf % £, blit BREAT LLSSILIX N D RE . E3H
SL, TRESEHIWHE S RPIRAS, A ARIAAER, SUAAE R display B
HAIH e 7R bR L, display BRECHER IR blit eR EEH w0 B2, BARRED
AT, ARSI,

class MainGame () :
window=None
my tank = None

enemyTankCount = 6 HECFE I S A
enemyTankList=[] ey e b5y = N | By
myBulletList = [] #OV G T I TR 51 ER
enemyBulletList=[] #ERAFEROT T LRI 53R
explodeList = [] #ENEELEY R
def init (self):

pass

def startGame (self):
pygame. display. init ()
MainGame. window=pygame. display. set mode ([SCREEN WIDTH, SCREEN HEIGHT])
pygame. display. set caption( HTT KA 1. 01°)
self. createMyTank ()
self. createEnemyTank ()
while True:
time. sleep (0. 02)
MainGame. window. fi11 (BG_COLOR)
eventList = pygame. event. get ()
for event in eventList:
if event. type == pygame. QUIT:
print C WHEEA, YOl EXRER)
exit() # SRR
self. blitMyTank () #iH] H FR 5 H 5
self. blitEnemyTank () #im] O 3
self.blitEnemyBullet ()  #im H &5 3H 7o B8
self. blitMyBullet () i) 3R 77 HH v f
self. blitExplode () BENIEEIL %
pygame. display. update ()  #K¢JiriH &E 27 2] i %5 L

def createMyTank (self) :



MainGame. my tank = MyTank (350, 300)
def createEnemyTank (self) :
top=100
for i in range (MainGame. enemyTankCount) :
left = random. randint (68, 500)
speed = random. randint (1, 4)
enemy=EnemyTank (1eft, top, speed)
MainGame. enemyTankList. append (enemy)
il H 3R 7 5
def blitMyTank (self) :
if MainGame.my tank and MainGame.my tank. live:
MainGame. my tank.displayTank() # HH3RI7IHTE

else:
del MainGame.my tank # MHB% my tank SEBI%F %
MainGame. my tank = None
Hil H RT3

def blitEnemyTank (self) :
for enemyTank in MainGame. enemyTankList:
if enemyTank. live:
EnemyTank. displayTank (enemyTank)
enemyTank. randMove ()
if MainGame.my tank and MainGame.my tank. live:
enemyTank. enemyTank hit myTank ()
enemyBul let=enemyTank. shot () #8I@EEZE T %R, HENFFE
if enemyBullet:
MainGame. enemyBulletList. append (enemyBullet)
else: #HZWHK MR
MainGame. enemyTankList. remove (enemyTank)
HiH] H R 5 HH v o
def blitMyBullet (self) :
for myBullet in MainGame.myBulletList:
if myBullet. live:
myBullet. displayBullet ()
myBullet. move ()
myBullet. myBullet hit enemyTank () 4 Ml filf 4
else:
MainGame. myBulletList. remove (myBullet)
HiE] I v
def blitEnemyBullet (self) :
for enemyBullet in MainGame. enemyBulletList:
if enemyBullet. live:
enemyBullet. displayBullet ()
enemyBullet. move ()
enemyBullet. enemyBullet hit myTank ()
else:
MainGame. enemyBulletList. remove (enemyBullet)
#iE] HH AR NERT 5
def blitExplode (self):
for explode in MainGame. explodeList:



if explode. live:
explode. displayExplode ()
else:
MainGame. explodeList. remove (explode)

WATLE U X 2K MainGame & CIF WA 7 TP 7% blitMyTank() «
blitEnemyTank() . blitMyBullet() . blitEnemyBullet() . blitExplode()43 2k i H
o, BOTHTL I 8O T L RBIERCR . AR TR R 5 My
B2 )5, WAEAG T k%L pygame.display.update ()7 i il K o 3 54 B, S0
B EAHILEDE

TR AT 21X L O B AR SCI 1 I v BENLAE Bl L 13U R IERUR A RUR
Hs2 H T I wib A Rer% 5, REEEVIgatr B 1. TR 3)
FE I IugE i AR, B AFRAT TR ZA o S A b B, SRS iR
% e o A A 1 TR T S AR )

9.2.4 HE4RIAHE

FRE S, Sl AR A B, # N — AR, SR DS
#E— M. pygame FEAL T — pygame.event.get() e HOR FRE I Rk 19 S 14
HA A A RAE— N BAFH, F2 7 I8 S RN FAERA S, SRIRICY A R 2R B
fF, R MR LA LU UM AR, iR R .

#z9-2 EREHE

A [R b ZH
QUIT F P i e i none
KEYDOWN B AL T unicode, key, mod
KEYUP BRSO key, mod
MOUSEMOTION AR 3 pos, rel, buttons
MOUSEBUTTONDOWN ARE T pos, button
MOUSEBUTTONUP BRI pos, button

$H o R AR D B B S TR A B A FRATI TR A A
BB R A RS IR T S (£ 5)), Fl SPACE BSR4 | 3K U7 385 v A5 1

1. EEREH

SEPHERATIE, EIRBPIFEATAIR, FIREAF ISR, SRS AR AN [F] A 2R
R A [R) 1 ) B o B A PR R R B A B T RN SRR G, R R X R
pygame.KEYDOWN #lI pygame.KEYUP X /™ S5 44 o B4 1% 1 20 17 0 17 o el i
HIRr AR R T2 pygame. KEYDOWN, 152, Pk — 0 ) i 2 5 2 3%
TR ZREA AL, RJFHAT X M HRAE . FIWT A 2RTUH] event.type, HI W
fEH event.key. fE{H eventkey & — 1%, Pygame H'H K xxx K. #i4n,



pygame.K_w, FRF4E w, pygame.K _ESCAPE, N|FE/RF44 Esc.

DA & — A NS, E2R N 1 ik RS ATTRE B8 4 i B DA KA
HAFAFE RS ERPISZI R W (] DL E R A R R
A RN E R, WA LR R AR, R — T4, B AR
B HT SO SR RI A
g R LT

import pygame
from pygame. locals import *
from sys import exit

pygame. init ()
screen = pygame. display. set mode ((500, 800) )
pygame. display. set caption ("4 /NEH]7)
while True:
for event in pygame. event. get () :
if event. type == QUIT: #iF KB A
exit ()
if event.type == KEYDOWN: #4414 St
if event. key == pygame. K w: #f& F W8N 7E 55 LB H /N E A
print ("The button is pressed”)
image = pygame. image. load (“dog. jpg”). convert ()
rect = image. get rect()
screen. blit (image, rect)
pygame. display. update ()

2 AbEE RAREA

S F A fe s, WIS, 1%, hEE. pgame.evet() RiEIA 245K
AR BB AR A AR (pos) o FRATIZE T — AN BUAR AN RG], FEXAMETH, AT
FIWESA Bbrdx 4, SR A e, I en  RAs AR E, X ME R A XS
T RULR), R ART AR st & 2 BT R Ab, event.pos #4311 (0,0)
#EARFAF /N Z 01

import pygame
from pygame. locals import *
from sys import exit

pygame. init ()
screen = pygame. display. set mode ((600, 500) )
pygame. display. set caption (" RAERF4E/NERF]")

while True:
for event in pygame. event. get () :
if event. type == QUIT:
exit ()
if event. type == MOUSEBUTTONDOWN:
mouse X, mouse y = event. pos



print (mouse x, mouse y)

PR RIRATVE — N HH 5 R A T S 0 A HE . FRATHE B 1 S Ak
HF|—A R E getEvent()H, #f getEvent()I N JiF %% MainGame 1, FEAENTF ARG
Wi, R . — NERIEIR (T DARR A IR s 3 15
SEEREEAE, SRR, il RS B R B B TR, HER
MainGame Z5H getEvent()1IAXAY, HAhHEE L& ERT. BT,
HEE AT Ab

class MainGame () :
window=None
my tank = None
enemyTankCount = 6
enemyTankList=[]
myBulletList = []
enemyBulletList=[]
explodeList = []
def init (self):
pass
def startGame (self):
pygame. display. init ()
MainGame. window=pygame. display. set mode ([SCREEN WIDTH, SCREEN HEIGHT])
pygame. display. set caption( HTT KA 1.01°)
self. createMyTank ()
self. createEnemyTank ()
while True:
time. sleep (0. 02)
MainGame. window. £i11 (BG_COLOR)
self. getEvent () #1EFH A%
self. blitMyTank ()
self.blitEnemyTank ()
self.blitEnemyBullet ()
self.blitMyBullet ()
self.blitExplode ()
if MainGame.my tank and MainGame.my tank. live:
if not MainGame.my tank. stop:#3H 550 LAFES)
MainGame. my tank. move ()
MainGame. my tank.myTank hit enemyTank ()
pygame. display. update ()
°°°°°° CHEAb 48 1 2 1 7 1S AR
HEE A A T pR £
def getEvent (self):
eventList=pygame. event. get () HRE A
for event in eventList:
if event. type == pygame. QUIT:
print C WEHMEH, WOWE XM ) #8551k
exit ()



if event. type == pygame. KEYDOWN: HAR S A
if len (MainGame. enemyTankList) == 0:
if event. key==pygame. K ESCAPE:
self. createEnemyTank ()
if not MainGame.my tank:
if event.key== pygame. K ESCAPE:
self. createMyTank ()
if MainGame.my tank and MainGame.my tank. live:
#HMr BT A
if event. key == pygame. K LEFT:
MainGame. my tank.direction="L’
MainGame. my tank. stop=False
print C & F A8, HIR AR )
elif event. key == pygame.K RIGHT:
MainGame. my tank.direction=" R’
MainGame. my tank.stop = False
print C #& NG, MG )
elif event.key == pygame.K UP:
MainGame. my tank. direction="U’
MainGame. my tank.stop = False
print C 4%~ 8¢, #Hygw EEET)
elif event. key == pygame. K DOWN:
MainGame. my tank.direction="D’
MainGame. my tank. stop = False
print C 4% F T8, #Hy T#E30)
elif event. key == pygame. K SPACE:
print C &4FF5)
if len (MainGame.myBulletList)<3:
myBullet=Bullet MainGame. my tank)
MainGame. myBul letList. append (myBullet)
if event. type == pygame. KEYUP: #F&musaft 314
if MainGame.my tank and MainGame.my tank. live:
#AIWORE R R A A s e Ak
if event. key == pygame. K UP or event. key == pygame. K DOWN or
event. key == pygame. K LEFT or event. key == pygame. K RIGHT:
MainGame. my tank. stop = True

TN T E R 5, AT AT OB S A s A5 T . B H
KRN RIEATE R T

9.2.5 CFHIZH

PR RBATH— T SCEII 6] o R I DR T SO m, B4t
(A7E RS F I BRATE S ST ? BT — N2 H e /N 24,

#ez I ST G M

import pygame

from pygame. locals import *

from sys import exit

TEXT COLOR = pygame. Color (255, 255, 255) #5E M FARIFta R F



pygame. init ()
screen = pygame. display. set mode ((500, 300))
pygame. display. set caption ("2l F4EK”)
font=pygame. font. SysFont ( kaiti’, 24) #EAIE—NFAEGTER
#61 LA Surface B &
textSurface=font. render ("I Love Python”, True, TEXT COLOR)
while True:

for event in pygame. event. get () :

if event. type == QUIT:
exit ()
screen. blit (textSurface, (150, 150)) & A Surface Nf 4 H | 55
pygame. display. update ()

TELHI SO/ N, = B 0)J 7E 38 8 1A B (150,150) b 22 il SCA
727 | Lvoe Python” , f HIGFAMBIERE NE . S SCFR, Bl
pygame.font.SysFont(name, size, bold=False, italic=False) & % M\ 2 45 744 e 1) 2 —
A Font X5, FHk [EI ARG AR HME A A &, HA 23 name 272K
A, size /& 74K K/N. render(text, antialias, color, background=None) &% #5 1l i — 4>
WY Surface X%, FFTE Surface X R HiEGFR & ISR, HPHE—NSHR R
FARIRAEL, A SRR TFIRKRAN . Pygame WA R E BN T RE—ANH
A Surface XT 5 EexfilsOA, BUMARZHTTEZ, M render() pREEIE—
AMEG T SCRE G (Surface XT%) , REHXAEGLHIZBAR Surface Xf
REb, FFHACHFREG—ATOR: “HAT7 FRASPIESE.

P T RIRATE — T QAT 5 25 5 QU8 R I A o HE e KR IR X RT DA
ESC 4 5 8 E T ah Tk, v CAF SPACE 4 & 73, af DL ) B4 1l
HFIE), XU A RN RIE, BURERENE, AT DAIRAT R BRI
B LA B b, LEDE R — (AR . FRATTZETE XSS MainGame H11
TH T =N getTextSuface()FH T3REUCAN R, ARG TEHER EJEHA LA blit
BRI ICKE SO R TR B R L 4R e AL B AL . BRILZ AL, M3 AT KR, R
M2 BRI w O K, 2B EIE? 7 MU RR, Uf
I AT KA, Bl “UER MR, REEFIMG? "SRR, BT
DU PR R B R e p e b BRI W R

#3H T KRS 4]

SCREEN_WIDTH=1000

SCREEN_HEIGHT=500

BG COLOR=pygame. Color (0, 0, 0)

TEXT COLOR=pygame. Color (255, 255, 255) H#iX B LFHIFifh

class MainGame () :
window=None
my tank = None



enemyTankCount = 6
enemyTankList=[]
myBulletList = []
enemyBulletList=[]
explodeList = []
def init (self):
pass
def startGame (self):
pygame. display. init ()
MainGame. window=pygame. display. set mode ([SCREEN WIDTH, SCREEN HEIGHT])
pygame. display. set caption( HTE KK 1.01°)
self. createMyTank ()
self. createEnemyTank ()
while True:
time. sleep (0. 02)
MainGame. window. fill (BG _COLOR)
self. getEvent ()
#i RN, ECFBERRE O L
MainGame. window. blit (self. getTextSuface C W iEd: ), (820, 10))
MainGame. window. blit (self. getTextSuface  J7 a4k #=HH 7 ), (820, 30))
MainGame. window. blit (self. getTextSuface C ESC £#: ), (820, 50))
MainGame. window. blit (self. getTextSuface C Ei&/EH T4 ), (820, 70))
MainGame. window. blit (self. getTextSuface (" Space &&: JFH#’), (820, 90))
if not MainGame.my tank:
MainGame. window. blit (self. getTextSuface  #EHIHTE M FOTH K, 2
HEWE? ), (300, 0))
if len(MainGame. enemyTankList) == 0:
MainGame. window. blit (self. getTextSuface (’ Wik EF|, 2 EFITIE?
"), (300,0))
self. blitMyTank ()
self. blitEnemyTank ()
self. blitEnemyBullet ()
self. blitMyBullet ()
self. blitExplode ()
if MainGame.my tank and MainGame.my tank. live:
if not MainGame.my tank. stop:
MainGame. my tank.move ()
MainGame. my tank.myTank hit enemyTank ()
pygame. display. update ()  #¥2xilH) BUR BoRFEFRE b
""" (A4 W& B4y e i i ARRS)

g5 b, HTOREEX AN B RN DA T FE R T o FRATTS N 43 B R )
AR BT R K R VHE T Pygame — R8s B (6 FH ik, A KK Reis 3
BT A Pygame Wit /MK . B BT RACR B0 B TR .



9-5 FMRE

AR ANk R BT RO H S BELR B BLR s BEN LA, X HT RE

= T EUE IR BT H T 1 R B DL T DORYE B s
e NI, AT B 2 IR AR

9.3 HFHRRE

9.3.1 FLTHLRES

BAVER T— N HET . AT EeEE s w ez —, 2—M
PR 28 1R A0 S i BB Ui K 38 X0UT7 43 A e EL A AR, R AERRR B
LERRIIE XS b, SRR 5 FIELE R .

1. M

FFHE AN 15x15 , RBI2A 15 ZRMZRER 15 KRS IR HESIAC XA RY
—ANRIEFT AL . B2 B ERAR R A8 XM A B P AL o, LT T
225 TR

2. FELATT A

T AR W A AR DU LRh: 3BT, W& PY, Y, 3=, mh=,
=, e AT —— A A,

EA BRI AT EE— .

VY A MWANE TR (RIS i nT DUR G T 5 24 R I DY H 3R B ik
WX 7 B At SR 7 sE 11E, 2 CA A B FET T .

MY A —ANE TR A Ry DU AR AL AHEG T0E DUR B, DO ) i
N TIRZ, AR, X5 R R By s e AN e — g i b, DUk
BAETE BOE L

= ATLUREGE DU = 3 =R IRATE B i W —H, BN =
ZJa, MRMNFATHe, BFMER DO E =2 8aE Y, maRAi1snEEu S cs



TARRAET AL 7o FrBL, SRS =i, & E R A, fEHCRA
AR T BB OL R, T B AT, AR IR i n] 1 3 DU R A

= HEE R U = rf =R 5% = AT b, fa s R80T B
A, B =B BIEAN LB 5F, N FE B R R Y, iR Al
VURLAY, FRATHGE, 2n] AR SFAER

9.3.2 AABER

A — /N8 TR UL L R R AR, A 28 B
SR BRI . AT AR 4A R K 0 T T AR AR 2 A B A BT, Dk 3 S A
BB . R E R BN, FERITE AR RN T AR T B
X AN AT AN SR 2 AR R — PP, st N NS,
Wt A . NG SR NI FHE AP B — NI
FUELEC IR T A 32 T SRoK A 48 7RI ek P ) B A 20 PR SE L

1. 2R 5 H

FF B S A R EAFE R, SRR, W R, BT
BB 2 L% 15 455600 B 3 B A AT R, TERLEE BAT 5 AN AR
REERIIAS X pi, BERRA “R7, HEIER R BRI RIC. B A E sk
FRONTENQO, 0), A4 TAE RIS E AR 5N, 3), (11, 3), (7, 7), (3, 11), (11,
11). AHIE SR AR R L 7 IR AR, BT A Rk (8] 3 SN = Fh Dy RE .

QiveUp

9-6 AFHEEZRT

# 2B A

def draw background (self) :
color = (0, 0, 0) # FJEfomiLazk
for y in range (self. height) :



# HIKL, y AAARARSE
start pos, end pos = (REC SIZE // 2, REC SIZE // 2 + REC SIZE * y), \
(MAP_WIDTH — REC SIZE // 2, REC SIZE // 2 + REC SIZE * y)
if y == self.height // 2: # A3 [RIZE WKL
width = 2
else:
width = 1
pygame. draw. line (self. screen, color, start pos, end pos, width)
for x in range (self.width) :
#OETEE LR, x AMPRAHEE
start pos, end pos = (REC SIZE // 2 + REC SIZE * x, REC SIZE // 2), \
(REC_SIZE // 2 + REC_SIZE * x, MAP_HEIGHT - REC_SIZE // 2)
if x = self.width // 2: # & PEIZIMHLZE
width = 2
else:
width = 1
pygame. draw. line (self. screen, color, start pos, end pos, width)
# HE A L5 ANMRER A, BI7E”
rec size = 8
pos = [(3, 3), (11, 3), (3, 1), (11, 11), (7, 7)]
for x, y in pos:
pygame. draw. rect (self. screen, color,
(REC_SIZE // 2 + REC SIZE * x — rec_size // 2,
REC SIZE // 2 + REC SIZE * y - rec size // 2,
rec size, rec size))
self. draw button() # x4

DA b il A S T (R A QRS B T () 2 ) 3 AR i A, 2 A A
R T “R” DAzl . Hd, 25748 & REC_SIZE Rt bR J7 %
[FIK/N, MAP_WIDTH. MAP_HEIGHT F Rl v E M =, HAkiE S AR
BSCRY . 32 T R R — F ek A2 4 FH 20 pygame BR 2.

H5EN 4 pygame ] draw BEH, ZALHLELE T —LL 2 i B R I R AL
BRIE 2R — DS BRI ORABE 2l X, %N surface XI5 B - ANSH0EH
e HPRE RN RGB =t /o — NS4 width Rl 460 %E, 1H
N OB, FoREHABEANEE. THAE) LA PR

(1) pygame.draw.line(surface,color,start_pos,end_pos,width=1)1% p& ( FH T 7
surface 2 B2k X, start_pos F1 end_pos AAR KR T 220 i 28 7 28 B i S AR
2255, width ZRIAMEN 1.

(2) pygame.draw.circle(surface,color,pos,radius,width)i% e %5 H T 21 [ 7,
ZH0 pos s [0 147 B AL bR, radius F5 7€ T RIFI 4R .

(3)pygame.draw.rect(surface,color,rect,width=0)1% ik ¥ T 7 Surface 2l
¥ ¥, Z 2 color J& 28 25 (BIE 78 I FI A, Z 2 rect TE U2 ((X,y),(width,height)),



FORMRFTLHER X R, Hdh el x,y)En iz gL EArAstr, Jol
(width,height) 7~ AR 10 58 FEAN =1 5 s width RonsE ok an, fAoug
%, BIMERN 0, RRHEFRIELHNEL.

EFRATH I T 2 T, ] pygame.draw.line() B8 ik 22 il i 45 2%
pygame.draw.rect(): il “E” . Ll eI 2 5, BTG HIAL A AL i 4
oo TRA R 2 AR 2 I T AL R ARRE SR, A AN A1 H

2. NSRS

A BN AT B 77 R DI N, TR BRRE T 5 T
AR SR BR AR S T R . WRPAE TR, WREE R, FTENH 5
FAB s WA WS R T UIuE i RARTE TR, 206 B s fr
B B BB AR, FEAERLAE ST ) AR R L A T IDRRE — A
RAFRIG AR . A DL W i o ) i A

IS S AR T I, B e T BT bR A e ARAR VG, gl A
Wi RS s AR R AL TN, R 2 s s AR AR TR Y, 28 Bl
il AR B B AL bR, R IE S S AT DL K MR AL bR, (T LA o 07 R
b s AR AR VE FEAAS W R A, Hodr, map_x, map_y Ron b s L E O
(148 kR, MAP_WIDTH Fil MAP_HEIGHT #4851 55 15 Al s i

# BT R b o )V

def is in map(map x, map y):
return 0 < map x < MAP WIDTH and O < map y < MAP HEIGHT

£ pygame RIS & AP B — A R S ARAR, T AL A AR AR L
s> 15%15 R/N I Z4EAAAR &, DRIIE, BRATT 7R ZESRICET K S b oy i) S AR A,
IR IG B FLFA OB A bR . 78 SCBR % MapPosTolndex () >k 58 X A DI, i<zl

TP AAARE > PR o
HORBIFET: Alhrii >
def map pos to index(map x, map y):
return map x // REC SIZE, map y // REC SIZE

4 J5 A2 & REC_SIZE FRox — MU I K/ o ¥ B 8 A 130 HE 98 N
REC_SIZE/2. WJa&E T — MEALM FEANME, W NEFR, A
R TAE N — AN I X, 2 bR s T i X, 3 (R T s A7 AL A
Hh BRSO T R AR AR o 5140 24 SRR R el 28— AT, S5 — PR LA I, Rk [E] O,
0) ; MEARATESE AT, B ISR E, JxE (0, 1) o B STEER
(map_x,map_y) #ExLL REC_SIZE, HPnI4532IHLEME F TS ALFR(X, Y)o



|

9-7 AR
WU B pit ol AR B B B b AR 2 5, FEARLEE i K R € A
T, BUETZHI AT S . BRATIH steps FRAFMEALAL L O 1 1R,
map[y][X]2RFric (x, y) A BEAbEBMISE A, 2HFi, )7 steps, ¥
BB AR AL SR IR A7 B AR, CEAH SR A7 B 1 tH AR -7 RIAT o 2l B (1) A QRS

R,
#ORBIFEST: B>
def draw chess(self, screen):
player color = [PLAYER ONE COLOR, PLAYER TWO COLOR]
for i in range(len(self. steps)):
X, vy = self. steps[i]
map x, map y, width, height = ChessMap. get map unit rect(x, y)
pos, radius = (map x + width // 2, map y + height // 2), CHESS RADIUS
turn = self.map[y][x]
pygame. draw. circle (screen, player color[turn — 1], pos, radius)

R SRR A T P R . FERFRVE ARG, 75O AR IR
SUEEAT HIWT, AR R R AR, WP MET A B —ANE TR, B
MONHUCIRE A Ghm] . PRSI TT R A 2R A S A TS TS O, kA2 0
e A A FEBU O R — 2 URHRITFIE T2 05, #O S aTa B
FT A V& RGBT — O Pk A RIS T 2, T B BCRIR G, FRATE=E 2,
TR RDLER T I8 BN TE T, H H AR E F S8 Y ik T s i — D T A%
(R 25 A i DA T £ R 55 S B G B o A i & 1 mUEAT RIS, T AN 75 0k
LRI R ITA % T e DEAETE T ROy O TR R L DA A TT AR
B, a0 IS FL L R, S5 is_win() eR R STEL T B A B 1K D BE
WhetherExistLiveFive() & ZCR FIWHE B AAEIE T . ARSI <R BIFEST: HEXR



SERBHESR .
HORBIFER: Wk R eHE>
def is win(self, board, mine, x, y):
dir offset = [(1, 0), (0, 1), (1, 1), (1, -1)] # direction
for i in range(4):
result = self. WhetherExistLiveFive (board, x, y, dir offset[i], mine)
if result:
return True
return False

# I S A E L
def WhetherExistLiveFive (self, board, x, y, dir, mine):
# FREL dir 77 [f) bR 715 0L
line = self. getLine(board, x, y, dir)
# X (x, y) sy dir FAW 5 A H T
flag = True
for i in range(5):
left idx, right idx = 3, 5

while left idx >= i:
if line[left idx] != mine:

flag = False
break
left idx —= 1

while right idx <= i + 4 and flag == True:
if linel[right idx] != mine:
flag = False
break
right idx += 1

if flag:

return True
else:

flag = True

return False

FE<RBIRER: s A E>T, is win()RE T [ dir_offset F#REA
HIEEANVE T BIDU AN TT ), B hIaL L PSR R TT I R, DT
VT RO R R A . N XA LT AR AT AR, B R GHIELR
fHoLe X TRGATELRITE I A, E5EIRA getline()pd HER1S H AT A dir
EBL (y) Ay 9 MLERTE TS AT line FI13&H, H line 1K
NH 9o RJEHRYE line F1%, Xt(x, y) MU dir 77 [ 5 A et ATy, Hh
AN TCHFB BT A TR O, A Toc AR R 7 B0E BT
foe, B A T s XTI line IR MR BTN .



(73) (7,7) (17.117)

&1 9-8 Ht4l
Wk 9-8 R, BRHAIETE T RN (7,7, IR LER (17D,

PR S Ros (7,3) F1(7,10) o Pl X A7 e S A E RN, H5
ALl (7,7 NFL i 9 A TR TS OLAFRIZIE line o 2 ks w7
B (7,3) B (7,11) X —22 B b1 9 A ST T1E A7 2513 line H . H
u, 2 (7,3 AL E A BT, W line[0]=1; 24 (7,4) A7 B X N2 H -, I line[1]=2;
YA BB TS, W line B2 0. FAVK A A TS B B
s& LA F e, LA, 7) 0 i 94 sk T 5 AN oo, 4 AE[(7,3), (7.,4), (7,5),
(7.6), (7, 1]~ [(7,4), (7,5), (7,6), (7,7), (7.8)]~ [(7,5), (7.6), (7,7), (7.8), (7,9)]. [(7.,6),
(7,7), (7,8), (7,9), (7,101 [(7.7), (7.8), (7.9), (7,10), (7.11)]. HF— " FIicHF BT
A EFBEE TR —FF, FIBr BT, B AW 5 A FondH R A B
CORH A ) T 7~ RIAT o IX AN 7R [F 48 R I G O, AR = AN J7 [m) A 2R 8L

9.3.3 AHIER

BRI T I AR AR o AU A Be A LIRS 3L T
B, BRIV T2 5, R RV AL BRI . AU A ARG
Wik It v —FE, #HORMEA is_winQ#, E—/NEEegndild. Ba, B
i AR 2 AT R PRV TR B T BT SR BRAT TR A 2 i T - v
THRAG, RS L A AT T 1

HEL I 1 DR A PR A SR X L =3 AT R B AT VP AR AT R B
IS KRR SE T8 T2 B o AT G BB N 9% T oA, RITRLNG R 2%5 R 1T J=)
TN R RARAERTVE 7, BATIRZ P R0 HUINTE T HIEAD IRE, Bk
PG LRI S AL AR, R B BRI R T A R R AL



AT 5y, BN A A 0 B KA, DO AN R o B S AL ) AL B
B2 B s AL B . AR SEI <~ BIRE . B 7> s.
BORBIREE: HNTE T
def find best chess(self, board, turn):
moves = self. getEmpty (board) # ZRIGAHAL A RIE TLAHR
bestmove = None
max_score = —Ox7fffffff
if turn == MapEntryType. MAP PLAYER ONE:

mine = 1

opponent = 2
else:

mine = 2

opponent = 1
for score, X, y 1n moves:

# N AT 2
score = self. evaluatePoint (board, x, y, mine, opponent)
if score > max score:
max score = score

bestmove = (x, y) # iCsEUS & A0 EH b

return bestmove

P 17 P 1K 1 7 o = R g Sl VA U T S R DA S 73 0 <5 v S il VA0 1 A 61N/
]y AN A 28 75 10 (103X DU AN 77 ) BT B 35 (R L TG AL A3 50 2 F o DAIEAS 2347 A
Fls, BT _EEEE T 5 AN TLoo . & Hoed A B R A T R ECE AN,
P RSGHARTIE. FTel, TEE IR B, RInZix
B HIAF)

HE AL S B S R 9-9 AL A HoR BB s, T
i 1, egiit ble v —um i AE T Bk I focdH, BT s/ NWAETE, SR JE%E
AR EAL, BRI 1 TR R —bm, XFEERNHTER 768 1
PRI 3, e TR AR A 1) 4050 AHINEPAS B T AL 1 MRS T e
4%



9-9 HEZNENHRER

THE A A LI N <R IR 1H RS ALNAR > P
#ORBIFE P THE AL I35
def evaluatePoint(self, board, x, y, mine, opponent):
dir offset = [(1, 0), (0, 1), (1, 1), (1, -1)] # direction
score = 0
for i in range(4):
# OAN g ) B RS B
score += self. analysisLine (board, x, y, dir offset[i], mine, opponent)

return score

# A W R

def analysisLine(self, board, x, y, dir, mine, opponent):
line = self. getLine(board, x, y, dir)
score count = 0 # i dir J7 a5 NFocZH 3RS B A

# X (x, y)mR)dir FFap) 5 ANk
# mine chess sum NiZF oA+ HEHETFHEH
# opponent_chess _num A1z ool B AT H
for i in range(5):
left idx, right idx = 3, 5
mine chess num = 0
opponent chess sum = 0

while left idx >= 1i:

if line[left idx] == MapEntryType. MAP_NONE:
break;

if line[left idx] == mine:
mine chess num += 1

if line[left idx] == opponent:
opponent chess sum += 1

left idx —= 1



while right idx <= i + 4:

if linel[right idx] == MapEntryType. MAP NONE:
break;

if linel[right idx] == mine:
mine chess num += 1

if linel[right idx] == opponent:
opponent chess sum += 1

right idx += 1

t R FE 7 V53

score count += self. getScore (mine chess num, opponent chess sum)

return score count
TE#<RmBIRE T THEZSALRIS 5> A, analysisLine()e& e H RiHE A7
W B ocH S . ol AN Tocd, HAE mine_chess_sum A
opponent_chess_num RKid KRN ToH P ESHREFAATFRIRE, RERE
mine_chess_sum F1 opponent_chess_num [ REFLIFHFER, W FHICHIFY. &
Ja B A Tuc 15 4> BINENS 3] 7 AT W EE5.
U AR 3 BEAS TLC 10 2B A B = 3T 0 e 2 X AN Bt R AR P F A T e 1)
PR RKAT . TE R ECR P LLE S8, 73T EX AR FRB N ES
P, AFEEPEHLE] A GE SRANE I RUR, <nBIRER: PR R>ER T AY T
BEITE 3
BORBIFERF: TRR>
class SCORE2 (IntEnum) :
SCORE_NONE = 7,
SCORE ONE BLACK = 35, HHEHE—1EBT
SCORE_TWO BLACK = 800,
SCORE_THREE BLACK = 15000,
SCORE_FOUR BLACK = 800000,
SCORE_ONE WHITE = 15, tHAE—1NAT
SCORE_TWO WHITE = 400,
SCORE_THREE WHITE = 8000,
SCORE _FOUR WHITE = 100000,
SCORE BOTH = 0, # BOTIRE
SCORE_MAX = Ox7fffffff,
SCORE MIN = -1 % Ox7fffffff,

Wor#H, SCORE_NONE Xf R AT 1555, ZFrLARAWEN 0,
e RUONIE A LL A L7 R RE I R 3, Bln Fondha B A R A IO HAh
MFR AR SHE TR T7EE B3T3, SCORE_BOTH AR E T 13
P 155y, hoc A B A FIRAM A2 0. BT, RSP 2t v Lo i
JTCAF IR R A T RERT S PRI <oRBIFER: FIoCH RS >HT
7No



HORBIRERF: PP

def getScore(self, white chess count, black chess count):

# AT

if white chess count == 0 and black chess count == 0:
return SCORE2. SCORE NONE

# BorifF

if white chess count !'= 0 and black chess count != 0:
return SCORE2. SCORE BOTH

# UNEERT

if black chess count == 1 and white chess count == 0:
return SCORE2. SCORE ONE BLACK

if black chess count == 2 and white chess count == 0:
return SCORE2. SCORE TWO BLACK

if black chess count == 3 and white chess count == 0:
return SCORE2. SCORE THREE BLACK

if black chess count == 4 and white chess count == 0:

return SCORE2. SCORE FOUR BLACK
# UNEFAT

if white chess count == 1 and black chess count == 0:
return SCORE2. SCORE ONE WHITE

if white chess count == 2 and black chess count == 0:
return SCORE2. SCORE TWO WHITE

if white chess count == 3 and black chess count == 0:
return SCORE2. SCORE THREE WHITE

if white chess count == 4 and black chess count == 0:

return SCOREZ. SCORE_FOUR WHITE

Z ik, @A I AR TR A H e, R TR R RN ] H H AR
AN, AR RBE T YRR slr s, RiHr 7T —EER. EIsdh,
B P HEBRA T R B AR LP RSN, TEERZRNEER, T
— AN Alpha-Beta BYRAH R EVE, 2% )R] F 2R AR SR iR vk 1 1k
I i

9.3.4 Alpha-Beta Bk RE 1

LTSRN R, R IR T U — BRI SR R R, WAy
AR B — AR, 8 IR AT R R ORI A, AR
KSR Alpha-Beta BYRGH R, X0t — AT AR IR R AL, #%
TR, FATHELIRTT Alpha-Beta BY R R FERE THE B T R LR

FENHERE, R RS T AR — N TTRERIVE T AL W TR T A
LT RAMEARARE —Irid#izEk T R a2 HE. FE A5 B Wy
ML AFEVE TR, ZHER H QR MR TR BIEVE TR S AL



FME S BARRAE, ¥ B €8 MIN 75, BT ROREARERXT A BONA R 4L,
AL, B 753 I a0 HF 0 s R B U /IME,  BESEXT A AR 7E
T B ZERGERE, MAX T MIN 52 FAA 8 Y — M 2R 2

TEANTEZ I R E G, FRATH “IE=MTE” KR MAX 15, Rork
FIMAX 75 it H “BI=MAE7 ARE MIN T5 5, R E] MIN J7 M, 2
T RVE RN MAX J5 R, FAR S s BT A ) B KB B /ME R IE
RORME TR N MAX TT A BERE T, SHEX MAX JT AL, X MIN J7A 50
fbo 4 MAX J7EBI, REMESAER R, Bl RME SRR 24 MIN JF
FERLF, ERAE RN, R MAX 7RI S, MAX 35 5Tl
ST 2GR B BUEFR )Y Alpha {l, MIN 75 £S04 B 1 5/ IME RN Beta {f
Alpha {E R RE<BEE M F ML, S5 A H A YETE Alpha {E XK,
Alpha H & BB KIE. BHEM, Alpha X &FEE 1 T8 KA, 1 Beta {H R
A EARNERANAE

Alpha-Beta B B% & — /N LT B IR L e R B, BRI Bkl
KA/ IMEAE 2 535 P 75 Bl 79T 2 2 e TR R RN TR B R R
B, DRSS R, EEAEERRE L — 208/ 80 s e R,
E H BRI R R BBk 4 N 5. Alpha-Beta Bk 502 A JHE H /2

(1) =4 MIN 3558 B AE/DN T8 T HARAT—NZW s (MAX 58D 1
a fEI, IR R ETA T A

(2) H—A MAX 15 a HR T TAER — A R (MIN 550D (1) B
fELR, R S ATA T R

BRSO 0 SR R AR T 2, X MAX 5 A 5, R H S — A7 ARk
FI1E Beta e 541 551 Alpha {f/), H1T Beta fH R ATRESR /N, B RIA 7]
RERTACHT s ) Alpha B T o FRATHIA 75 ZERFEAR R UL 749 s N T AT 4332
T, BN BT MR, FIFE, X MIN AT, WA DURYE T 5 Alpha
fEX E O Beta (R HLEERTRER BT . X BT & KE D T &

TEX TR0 SRR FEAR S 48 2R SRS B, M % 23 A =4 s (B4R AR 31 B —
JZ2 MAX 75 fRUME, I37R H T 7 SRR, ] « o JUETFTE N MAX
T TFRAER T, ERLE T AR, mREI—AEE 2P 25
RORMEA 2%, B35 SUBORMEAR T R 5% o B, AT DLt (L7715 R
7D , AFHEAM T SR E, RN « BTk, WA 9-10 a B
BoREEFTR.



MIN

MAX

w /NN VVV VLV
1 7 -4 2 9 -14 8 22 -3
E9-10 a Bk RER

FH 72 8% 43 B R 1 U B HEAS 2 23— 2 MIN 79 /B, AT 3R B RN 0 7 7%
FHIEHENE, 1288 . BAETERN MAX J7 LSV T Fabnit) L5t . R &R 1%
MIN 5 m ST f, WSROI — AN el 2 5 R s ss, BP9 Ak
FME ST B 5t BAE, WIWTCABY4sitbAsy, BPASF2 R b1 S SE R . SR BT AR
B EIRE, wifE 9-11 B BRI FTIR.

MAX

MIN

MAX

E9-11 pEHRKREE
Alpha-Beta BIF 8 R FIE A Te e, EZEET, THET R O A 1 R EORR
NVEAL R, R BURANEE ), ANEER S BUARKE AR KRR, 9.3.1
THANE T JUMAEIER: &=, W=, F. W%, 7EF0n, A EE
T 5T, BRVERES” IR, BRI, Alpha-Beta B A R HIE TP VT
i R B S Z WA T



> et

218 9.1 FIH Pygame 6 KI5 . FIH pygame.draw.rect pfi%i2s i H
— NI, R AN G DY E N BENE SN . %5 A 2w 13 AT,
e L[] gk S BE LR B

2178 9.2 FIH Pygame 1) draw #EE22:5 an B 9-12 Fros /N HIR B . Hh,
IREE &AL OETE, HA MK, B2y, Ha vhat; WL ZN
¥, HEANAA,

K 9-12 /NG K 9-13 K2

21 9.3 FIH Pygame ) mouse FEHLSEIL N HIITERRACR: (D HEBRIFE
HE I, O SO E RARRE SR AR (2) 4 Bbs A2 B N
CIF, ZE45H] S 3TENH " The left button is pressed 1”; 4 iU/ 5 Sidh & O, 76
FEi & FTEIH " The right button is pressed ;4 EFRIRE ML NI, EEHIE4T
E[l " The wheel button is pressed !

S1H 9.4 xRl /NERIHE R R . BEALAE 100 BUNE A, NEENE NHA L
ARG T ATEREE, (15N R R SR ISR, RIS D2 AZEL S
Hot. ROREE 9-13 fis.

21 9.5 f§HH Pygame fill {E— N N1 /NER . FETER B AT — A
Wr Rt R s /NER, FETE/NERFE Bl A8 T T 1L i) A FL o [m] R4k 2282 50

>1# 9.6 7E 2] 9.5 (KB VSN BRUbR AT AR B AR ) R A, S A B A IRk
BB P L s 8 BUbR s N BRI AL

21 9.7 FIH Pygame £l MH4E .

>1 9.8 9.2 Wi VEANA A T I v R BRI R I BT IR, T 1R 2R ) AR A
EWIESE SR

213 9.9 FIHH Pygame JF & — Nzl /NiERR , IR B g e ¢ R AR
VER S il ol (i g 2 i 8

>3 9.10 518 FH Pygame SEIL—ME SR B HIRR B KiK.



ST 9.11 2048 /NERE M7 B A, BiSIE R L N A AN 7 LR — AN B
o, FUGE ST A BTSSR T M, RETES AT A
—AMEN 2 B8 4 EC e, AHRECE R AR SR . AHEERT S AN . DK R
FARRIMEALE 16 A& VU R i B N “2048” (U H, 35 16 FEIETIE A2 H 2048
D30 5 i R R o R AT A P s, 1B Pygame SEFH 2048 ZNiFRR o

2

4

2

9-14 2048 /INfiRk

I/ 9.12  7E 9.3.3 TN T B B VE oy RS, AL BT EAR I
HUET R B WEEIRN, T CRIPE D R AL Fot 57 2 S0 B R RR
IR 913 1E 9.3.4 A4 T Alpha-Beta BIR R :, Hbit- 54 S %HME
PIVPAG R s T S R HER), B EARIARM RS, 1EHH Alpha-Beta
B R EE BT — PR B R

SI/ 914 VENHH S 14 FRARE T PEAL BRI, SEE L RRER ALY %
s

1/ 9.15 15 MR T KA A FEARTR, — AN @B UK 75 B & R LSRR IE,
TERHEARI 75 B AT 4, W RIEIRIE SR J1, W& Bt — N3 3 A8 1
SRIE
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