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« ATIJ T HRERAOTHDDERZAR
— 12V RXB5 XL
e CircleClass circleObj = new CircleClass();
—1RX5 VXK
e circleObj
— TR VIEE
e circleObj. speed
i PSS RN S QYRVN S
* circleObj.move()
- AVIAKZD0H
e CircleClass(){ #HB{LALIE }




BhEF(FRFICEEZL s

PHRTREE

- TNZTNOEZFEFL 2 <L
e circle.x, circle.y, square.x, square.y, triangle.x, triangle.y
c NEECEYICMIBLTES S

- TNTNOREREEEHL 2L

e circle.vx, circle.vy, square.vx, square.vy, triangle.vx,
triangle.vy

- FEETILCLzV
e circle.draw(), square.draw(), triangle.draw()

- BEmtE>rZIbicLizu

e circle.move(), square.move(), triangle.move()

gATZE XXX . HEE ELVSFEIC!

A9z HrER(OS5X)
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PR REE

* 3DNDIUSRXREEDT. 3DDATI T
=T NENHEE
— CircleClass
— SquareClass

— CrossClass
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void move() {

class CircleClass

X += VX;
{ y += vy;
float x; if(x > width) {
float y; X = width * 2 - x;
float vx; VX = —VX;
float vy; }
if(x < 0) {
CircleClass() { X = —=X;
X = random(width); VX = -VX;
y = random(height); }
vx = random(-5, 5); if(y > height) {
vy = random(-5, 5); y = height * 2 - y;
} vy = -Vy;
3
void display() { if(y < 0) {
fill (255, 0, 0); y = -y;
circle(x, y, 30); Vy = -Vy;
} }

}
}
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void move() {

class SquareClass

X += VX;
{ y += vy;
float x; if(x > width) {
float y; x = width * 2 - x;
float vx; VX = -VX;
float vy; }
if(x < 0) {
SquareClass { X = -X:
x = random(width); VX = -VX;
y = random(height); )
vx = random(-5, 5); if(y > height) {
vy = random(-5, 5); y = height * 2 - y;
3 vy = -vy;
}
void display() { if(y < 0) {
fill(e, 0, 255); y = -y
rect(x-15, y-15, 30, 30); vy = -vy;
} }

}
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{

class CrossClass

float x;
float y;
float vx;
float vy;

CrossClass() {
X = random(width);
y = random(height);
vx = random(-5, 5);
vy = random(-5, 5);
3

void display() {
stroke(@, 0, 0);

line(x-15, y-15, x+15, y+15);
line(x-15, y+15, x+15, y-15);

}

X

y
X
y

void move() {

+= VX;

= Vy;

= (x + width) % width;

= (y + height) % height;
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class CircleClass class SquareClass class CrossClass
{ { {
float x; float x; float x;
float y; float y; float y;
float vx; float vx; float vx;
float vy; float vy; float vy;
CircleClass() { SquareClass() { CrossClass() {
X = random(width); X = random(width); X = random(width);
y = random(height); y = random(height); y = random(height);
vx = random(-5, 5); vx = random(-5, 5); vx = random(-5, 5);
vy = random(-5, 5); vy = random(-5, 5); vy = random(-5, 5);
3 3 by
void display() { void display() { void display() {
fill(255, 0, 0); fill(o, @, 255); stroke(0, 0, 0);
circle(x, y, 30); rect(x-15, y-15, 30, line(x-15, y-15, x+15,

line(x-15, y+15, x+15,
3 3 3
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class CircleClass

class SquareClass

class CrossClass

{
float x;

float y;
float vx;
float vy;

{

float x;
float y;
float vx;
float vy;

{

float x;
float y;
float vx;
float vy;

CircleClass() {

SquareClass() {

CrossClass() {

X = random(width);

y = random(height);

vx = random(-5, 5);

vy = random(-5, 5);
3

void display() {

X = random(width);

y = random(height);

vx = random(-5, 5);

vy = random(-5, 5);
3

void display() {

X = random(width);

y = random(height);

vx = random(-5, 5);

vy = random(-5, 5);
3

void display() {

fill(255, 0, 0);
circle(x, y, 30);

fill(o, @, 255);
rect(x-15, y-15, 30,

stroke(@, 0, 0);
line(x-15, y-15, x+15,
line(x-15, y+15, x+15,

}

}

3
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void move() { void move() { void move() {

X += VX; X += VX; X += VX;

y t=Vy; y = vy; y = vy,

if(x > width) { if(x > width) { X = (x + width) % widtt
X = width * 2 - x; x = width * 2 - x; y = (y + height) % heig
VX = -VX; VX = -VX;

} X

if(x <0) { if(x < 0) {
X = -X; X = -X;
VX = -VX; VX = -VX;

} 3

if(y > height) { if(y > height) {
y = height * 2 - y; y = height * 2 - vy;
vy = -Vy; vy = -Vy;

3 3

if(y < 0) { if(y < 0) {
y =7y, y =7y,
vy = -Vy; vy = “Vy;

3 3

3 3 3

} 3 3
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Circle/Square/Cross A 7Yz AP
void move() { void move() { void move() {

X += VX; X += VX; X += VX;

y t= Vy; y t= Vy; y t= Vy;

if(x > width) { if(x > width) { X = (x + width) % widtt
X = width * 2 - x; X = width * 2 - x; y = (y + height) % heig
VX = -VX; VX = -VX;

} 3

if(x <0) { if(x <0) {
X = -X; X = —=X;
VX = -VX; VX = -VX;

¥ 3

if(y > height) { if(y > height) {
y = height * 2 - y; y = height * 2 - y;
VY = VY, vy = “Vy;

} 3

if(y < 0) { if(y <0) {
y = 7Y, y = 7Y,
VY = VY, vy = “Vy;

¥ 3

X 3 3

3 3 3
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Circle/Square/Cross e

PHRTREE

e CircleClass&, SquareClass¢,

CrossClassIdIAT L\ B
TR REE | x, y, vx, vy X, Y, VX, Vy X, Y, VX, Vy —
VXRS5 5 CircleClass() SquareClass() CrossClass() HIEE DM
FE R E Y HR1E FE R E Y HR1E FERE R E Y HRE PN EB (& — 2
void move() FRMNzxD FRMNzxD (FRMZ S50 —ER—3
void display() HE#HE< FAREE#E< x%Z #7 < =D

MEAU PR

E>EFREBICTITELD?
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PHRTREE

« ZEZFECircleClassE VD DMWI XILD TIE?

— ObjectClass&E VWS ED&EF D> T. objectTypeld EDE
MWZ=HELU T, displayDEICRTIDIEDETIDEX
TlE?

class ObjectClass {
float x;

float y; Chﬁ—jmﬁffﬁ \
flost BB D TERUNBET

int objectType; Eﬁ“%@ﬁtﬁb(gg

void display(){
if(objectType == 0){
circle(x, y, 30);
} else if(objectType == 1){
rect(x-15, y-15, 30, 30);
3
3
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* ObjectBaseb WS DS XZED

— FNDKEBE%® , CircleClass*PSquareClass,
CrossClass|CiEit 93

—CDEDICIIHRBIEZERD

ObjectBase CircleClass SquareClass CrossClass

1R REEH | x, y, vx, vy X, Y, VX, Vy X, Y, VX, VY X, Y, VX, Vy
A3 05 ObjectBase() CircleClass() SquareClass() CrossClass()

FEIE R E )AL FEIEEE ¥Y)HA1b FEIZER B ¥)HR1E FEIE R E Y)HR1b
void move() FRMNZX D [FRMNZX D (FRMNZX D [FRMNZ 570N
void display() mE#E< M7z # < EAFEZ#EL< x %2 1 <
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PR REE

class ObjectBase void move() {
{ X += VX;
float x; y t= Vy;
float vy; if(x > width) {
float vx; X = width * 2 - Xx;
float vy; VX = ~VX;
3
ObjectBase() { if(x <0) {
X = random(width); X = =X;
y = random(height); VX = =VX;
vx = random(-5, 5); 3
vy = random(-5, 5); if(y > height) {
} y = height * 2 - y;
vy = “Vy;
void display(){ }
point(x, y); if(y <0) {
} y = 7y,

vy = =Vy;
display() I=Z < IC
move() ([FRERIES IC
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ObjectBase& O[] X

class ObjectBase class CircleClass class SquareClass <class CrossClass

{ { { {
float x; float x; float x; float x;
float y; float y; float y; float y;
float vx; float vx; float vx; float vx;
float vy; float vy; float vy; float vy;

ObjectBase() {
X = random(widtl
y = random(heigl
vx = random(-5,
vy = random(-5,

}

void display(){
point(x, y);

}

CircleClass() {
X = random(widtl
y = random(heigl
vx = random(-5,
vy = random(-5,

}

void display() {
fill(255, @, 0)
circle(x, y, 30

}

SquareClass() {
X = random(widt
y = random(heig
vx = random(-5,
vy = random(-5,

}

void display() {
fill(o, @, 255)
rect(x-15, y-15

}

CrossClass() {
X = random(widt
y = random(heig
vx = random(-5,
vy = random(-5,

}

void display() {
stroke(0, 0, 0)
line(x-15, y-15
line(x-15, y+15
3
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R E
void move() { void move() { void move() { void move() {
X += VX; X += VX; X += VX; X += VX;
y t= Vy; y t= Vy; y t= Vy; y t= Vy;
if(x > width) { if(x > width) { if(x > width) { X = (x + width)
X = width * 2 X = width * 2 X = width * 2 y = (y + height
VX = -VX; VX = -VX; VX = -VX;
3 3 3
if(x < 0) { if(x < 0) { if(x < 0) {
X = =X; X = =X; X = =X;
VX = -VX; VX = -VX; VX = -VX;
3 3 3
if(y > height) f{ if(y > height) { if(y > height)
y = height * . y = height * . y = height *
vy = -Vy, vy = -Vy; vy = -Vy,
3 3 ¥
if(y < 0) { if(y <0) { if(y < 0) {
y = -y, y = -y, y = -y,
vy = -Vy, vy = -Vy; vy = ~Vy,
3 3 3
3 3 3 3

} } ) .
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* CircleClassl(dObjectBaseMZE# ( x, y, vx, vy) OEERE
(BEVPCYHRL) Z2€5, HEBONOEBEOKEEZ £ D

e SquareClass(dObjectBaseMZE# (x, y, vx, vy) PEEEE
(BEIYIERb ) Z€5, HEOODDEBOEEE £ D

* CrossClass(dObjectBaseMZE (x, y, vx, vy) VHEE (
PJHE) €5, HEBOBRBEXDOHEBEOEEZ £ D

¢ TYRBYRBHY, AYRIYIXY Y RESIFHSC
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PR REE

e CircleClass(dObjectBaseMZE# ( x, y, vx, vy) POEERE
(BE#PYEHE ) Z€5, HBOALDEBDOKEEZ € D

« SquareClass(dObjectBaseMZE# (x, y, vx, vy) PEEEE
(BEYERb ) Z€5, BEOODHEB DKEZ € D

« CrossClass(dObjectBaseMZE (x, y, vx, vy) VHEE (
PJHL) €5, HEOBRHEXDHEEDKEZ £ D

s TYRBYREH®, 1YREYRXY Y RES W
& & A & IES
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ObjectBase & etc

class ObjectBase class CircleClass class SquareClass <class CrossClass

{ { { {
float x; float x; float x; float x;
float y; float y; float y; float y;
float vx; float vx; float vx; float vx;
float vy; float vy; float vy; float vy;

ObjectBase() {

CircleClass() {

SquareClass() {

CrossClass() {

X = random(widtl
y = random(heigl
vx = random(-5,
vy = random(-5,

X = random(widtl
y = random(heigl
vx = random(-5,
vy = random(-5,

X = random(widt
y = random(heig
vx = random(-5,
vy = random(-5,

X = random(widt
y = random(heig
vx = random(-5,
vy = random(-5,

b

void display(){
point(x, y);

}

1

void display() {
fill(255, @, 0)
circle(x, y, 30

}

b
void display() {

fill(o, @, 255)
rect(x-15, y-15

}

1

void display() {
stroke(9, 0, 0)
line(x-15, y-15
line(x-15, y+15
3
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void move() {

void move() {

void move() {

}

X += VX;

y t= Vy;

if(x > width) {
X = width * 2

VX = -VX;
}
if(x < 0) {
X = =X;
VX = -VX;
}
if(y > height) |
y = height * .
vy = ~Vy;
}
if(y <0) {
y = -Yy;
vy = -Vy;
}

}

X += VX;

y t= Vy;

if(x > width) {
X = width * 2
VX = -VX;

3

if(x < 0) {
X = =X;
VX = -VX;

3

if(y > height) A
y = height * |
Vy = “Vy;

3

if(y <0) {
y = 7y,
Vy = “Vy;

3

}

X += VX;

y t= Vy;

if(x > width) {
X = width * 2
VX = -VX;

3

if(x < 0) {
X = =X;
VX = -VX;

3

if(y > height)
y = height =*
Vy = “Vy;

3

if(y <0) {
y = 7Y,
Vy = “Vy;

3

3

)

}

void move() {

X += VX;
y = vy,
X = (x + width)
y = (y + height




DINEPANE S Rty gL 2t
,%I* ﬁ KWRMAT AT HA TV ZAER
PR REE

c MMAEKTDE. HONZEZIARTH TS !
- HOEBEE. Be/]. BEZESULDI(TSD
o« MKARDNDAEIL extends EXPDBE(T !

class S X% extends U S X%

{
)




BIIR K FRe S RO £ 5

CircleClassZ= & S{ED ? zuirgr=vasn

PHRTREE

* ObjectBaselD 5 X & ff#& LU CTCircleClass%
ED |

ObjectBase




BIIR K FRe S RO £ 5
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PHRTREE

class CircleClass extends ObjectBase

{
}

0

bjectBase | CircleClass

X X
y y
vX vX
vy vy

]
| ObjectBase() | ﬁ CircleClass()
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1E D CH J: > Al T 27 H

CircleClass circlel; o “@5‘\ 7:)\{ #ﬁ E é_ *L D 7:‘_'_“ [

CircleClass circle?2;

—IEAT?

void setup() {
size( 400, 300 );

* ObjectBase®

circlel = new CircleClass();
circle2 = new CircleClass(); d]_sp]_ay(>(a|'}_£0)#ﬁ

3 " —

B /25 |

void draw() { . ++ — “

background(255); j:b E ;FEH E j ®lc (al' t
SULIES5RUL?

circlel.move(); . .
circle2. move(y. — Obj ectBas_ed)dlsplay
circlel.display(); EEclRzxD?

circle2.display(); « > E6H I |
'S H H
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PHRTREE

e display() ZELEZLTCLE D!
—display XV RZEZA—-—N—Z1RTD

0

bjectBase | CircleClass
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ObjectBaseD S XR&E(ES suroreaes

PHRTREE

class CircleClass extends ObjectBase

{
void display(){

fil1(255, @, 0);
circle(x, vy, 30);
}

) displayZe= 4 —/\—S1TKUT
HDdisplayX VY v K H
FENETVWLSICTS

CircleClasshBINI(CE< !
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CircleClass circlel: o 155,—_]_—\ ral ;|/Lf:-_—_ I

CircleClass circle?; .
—displayOMEEZT S

void setup() { |
size( 400, 300 ); nNcuns !

circlel new CircleClass();
circle? new CircleClass();

}

void draw() {
background(255);

circlel.move();
circle2.move();
circlel.display();
circle2.display();
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PHRTREE

e display() ZELEZLTCLE D!
—display XV RZEZA—-—N—Z1RTD

0

bjectBase | SquareClass
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ObjectBaseD S XR&E(ES suroreaes

PHRTREE

class SquareClass extends ObjectBase
{
void display(){
fill(o, @, 255);
rect(x-15, y-15, 30, 30);
¥

) displayZe= 4 —/\—S1TKUT
HDdisplayX VY v K H
FENETVWLSICTS

SquareClassHhBIM (CTE < !
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CrossClassZ® & S{ED ? surivaew

PHRTREE

e move() & display() ZEEFTLTULZES
—KRBESITVWIEDT move A —/N\—S 1K |

0

bjectBase | CrossClass

X
y
vX
vy

|
| ObjectBase() |~ CrossClass()
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CrossClasslI & SIED ? mnooi=sen

class CrossClass extends ObjectBase
{
void display(){
stroke(0, 0, 0);
line(x-15, y-15, x+15, y+15);
line(x-15, y+15, x+15, y-15);
3

void move() {
X += VX;

y += vy;
x = (x + width) % width; display & move %
y = (y + height) % height; F—N—-ST1TRULT
HOD move & display Ht
FENhTWESICT S
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CircleClass circleObj;

SquareClass squareObj;
CrossClass crossObj;

void setup() {
size( 400, 300 );
circleObj = new CircleClass();
squareObj = new SquareClass();
crossObj = new CrossClass();

}

void draw() {
background(255);
circleObj.move();
squareObj.move();
crossObj.move();
circleObj.display();
squareObj.display();
crossObj.display();
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class TriangleClass extends ObjectBase
{
void display(){
stroke(@, 255, 0);
triangle(x, y-15, x+10, y+15, x-10, y+15);
}

void move() {
X += vX;
y = vy;
X (x + width) % width;
y (y + height) % height;
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e CircleClassZlXEULU. [EAEAESTMOD

SquareClass. xME1E& [0S CrossClass. A
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CircleClass[] circles = new CircleClass[10]; void draw() {
SquareClass[] squares = new SquareClass[5]; background(255);
CrossClass[] crosses = new CrossClass[5]; for(int i=0; i<10; i++){
TriangleClass[] triangles = new TriangleClass[3]; circles[i].move();
circles[i].display();
void setup() { }
size (400, 300); for(int 1=0; i<5; i++){
for (int i=0; i<10Q; it++) squares[i].move();
circles[i] = new CircleClass(); squares[i].display();
for (int i=0; i<5; i++) +
squares[i] = new SquareClass(); for(int 1=0; i<5; i++){
for (int i=0; i<5; i++) crosses[i].move();
crosses[i] = new CrossClass(); crosses[i].display();
for (int 1=0; 1<3; 1i++) }
triangles[i] = new TriangleClass(); for(int i=0; i<3; i++){

triangles[i].move();
triangles[i].display();
3
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* CircleClass. SquareClass. CrossClass.
TriangleClassMF| I S X (AT ) (&
ObjectBaseT. AMUXVYYWRZEFDO>TULS

c WUE—T XL (ZREMH, ZHKME)
—~-EBHODB(ICBEIS CEEZHFICL
— RO SANSMEINTEI S ADAT VAT VX

F, TNETNEIOSXDBEICRKATESD. HEO
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—DFEPD. ObjectBaseE UTEHZL THE.
CircleClass®t SquareClasst CrossClasst
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fid 5!l + ObjectBase

CircleClass&
SquareClass&
CrossClass &
TriangleClass(&

ObjectBase% fi &

ObjectBaseB! (&
CircleClass®
SquareClass®t
CrossClass®
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ObjectBase[] list = new ObjectBase[10+5+5+3];

void setup() {
size (400, 300);
for (int i=0; i<10Q; i++)
list[i] = new CircleClass();
for (int i=0; i<5; i++)
list[i+10] = new SquareClass();
for (int i=0; i<5; i++)
list[i+10+5] = new CrossClass();
for (int i=0; i<3; i++)
list[i+10+5+5] = new TriangleClass();
3

void draw() {
background(255);
for(int i=0; i<list.length; i++){
list[i].move();
list[i].display();
3
3
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(5l ) ArraylList list = new ArrayList(); CE&&
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— ArrayList(CX 9 daddCEERZ BN

list.add( value ); // valueZ BN

— ArrayList(C 9 B remove CE X% % Hll FR
list.remove( index ); // index# B % HlIBR

— ArrayList(CXN 9 Sget CE R Z BT

list.get( index ); // indexZEEHDO A I T DU L &EHRE
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ArrayList list = new ArraylList();
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ArrayList<BY> list = new ArrayList<BI>();

ArrayList<Integer> list = new ArraylList<Integer>();
ArrayList<Float> list = new ArraylList<Float>();
ArrayList<String> member = new ArraylList<String>();
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ArraylList<Integer> history = new ArraylList<Integer>();

for(int i=0; i<1000; i++)

{
int dice = (int)random(1, 7);
history.add( dice );

3

for(int i=history.size()-10; i<history.size(); i++){
println(Chistory.get(1i));
}
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ArrayList history = new ArraylList();

for(int i=0; i<1000; i++)

{
int dice = (int)random(1, 7);
history.add( dice );

3

for(int i=history.size()-10; i<history.size(); i++){
int num = (int)history.get(i);
println( num );

}
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ArrayList<ObjectBase> list = new ArraylList<ObjectBase>();
void setup() {
size(400, 300);
for (int i=0; i<10; i++){
CircleClass circleObj = new CircleClass(); (’>CircleC1assis

list.add( circleObj ); squareClassE
for (int i=0; i<5; i++){ CrossClass®

SquareClass squareObj = new SquareClass(); TrlangleC1§§S15
list.add( squareObj ); ANBCENTE

} \_ & !
for (int i=0; i<5; i++){
CrossClass crossObj = new CrossClass();
list.add( crossObj );

3

3

for (int i=0; i<3; i++){
TriangleClass triangleObj = new TriangleClass();
list.add( triangleObj );

3
3
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ArrayList<ObjectBase> list = new ArraylList<ObjectBase>();

void setup() {
size (400, 300);
for (int i=0; i<10; i++){
list.add( new CircleClass() );
} (
for (int i=0; i<5; i++){
list.add( new SquareClass() ); new ClassName()
) ZE8E add TEF3 4!
for (int i=0; i<5; i++){ &
list.add( new CrossClass() );
3
for (int i=0; i<3; i++){
list.add( new TriangleClass() );
3
3
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ArrayList<ObjectBase> list = new ArrayList<ObjectBase>();

void setup() {
size (400, 300);
for (int i=0; i<10; i++)
list.add( new CircleClass() );
for (int i=0; i<5; i++)
list.add( new SquareClass() );
for (int i=0; i<5; i++)
list.add( new CrossClass() );
for (int i=0; i<3; i++)
list.add( new TriangleClass() );
3

void draw() {
background(255) ;
for( int 1=0; i<list.size(); i++ ){
list.get(1).move();
list.get(1i).display();
3
3
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ArraylList list = new ArraylList();

void setup() { HEEBLUESTEMRERTT
). ) ZOBARBSETICFr % !
for (int i=0; i<10; i++)
list.add( new CircleClass() );
for (int i=0; i<5; i++)
list.add( new SquareClass() );
for (int i=0; i<5; i++)
list.add( new CrossClass() );
for (int i=0; i<3; i++)
list.add( new TriangleClass() );

}

void draw() {
background(255);
for(int 1=0; i<list.size(); i++){
ObjectBase obj = (ObjectBase)list.get(i);
obj.move();
obj.display();
3
3
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ArrayList<ObjectBase> list = new ArraylList<ObjectBase>();

void setup() {
size (400, 300);
for (int i=0; i<10Q; i++)
list.add( new CircleClass() );
for (int i=0; i<5; i++)
list.add( new SquareClass() );
for (int i=0; i<5; i++)
list.add( new CrossClass() );
for (int i=0; i<3; i++)
list.add( new TriangleClass() );
3

void draw() {
background(255);
for( ObjectBase obj: list ){
obj .move (); HoLeIUII !
obj.display();
3

}
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