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AaadLazaallane

import jlab.graphics.*;

public class Demo {
public static void main(String[] args) {

DWindow w = new DWindow(200, 200);

DRectangle r = new DRectangle(100, 20);

w.add(r);

r.setCenter(w.getCenter()); _ ,

while (true) { = X
util.sleep(50);
r.rotate(2);

}
+ [:::::::7
}

objectReference . methodName( arguments ) I
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class Point {

Point() { this(0, 0); }

Point(int x, int y) {
this.x = X; constructors
this.y = y;

void setXY(int x, Int y) {
this.X = x; this.y = vy;

} :
double distance(int x, Int y) { . methods

double dx = this.x - X;
double dy = this.y - vy;
return Math.sqgrt(dx*dx + dy*dy);
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class Point { fignuaaIna&
int x, vy;
Point() { this(0, 0); }
Point(int x, int y) {
this.x
this.y

}

X
Ys

Point p;
p = new Point();

& =
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ANVILNALA

class Point { // class
int x, vy; // Tields

Point p = new Point();

Ailsanvdy object
229 class Point

Ei‘ object (#19a instance) uav
P AR& Point
X Yy

object reference

instance variables
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Point pl = new Point(l, 2);

pl = new Point(l, 3);

// #1

// #2

H2
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N193ILLREYINANE object

e 519108 lH new
o MAIaaatNTRTAILUITa TUA198 98
Point [] pa = new Point[4];

for(int i=0; i< pa.length; i++) {
pa[i] = new Point();

¥

- _ null uAiAfRLAE LN
pal2] = pa[3]; object reference M'li'l6a1989asls
pa[l] = null;

—_
|
1o
"

—\"\
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A9 1Y Instance Variables

e instance variables Aaalsaneg aaluuag
object N'lagnas1vdiu
o atnnazld Alaulusd object. variableName

class Point {
int x, vy;

Point pl
Point p2

new Point(3, 4);
new Point(5, 7);

Aédble dx pl.X - p2.X;
double dy pl.y - p2.vy;
double d = Math.sgrt(dx * dx + dy * dy);
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MIUDNIANTOUY

fta method

2aad method

NI

s781N15UDY parameters
a1'1id1 Aludaelgazls

|

N
\

public double
double dx
double dy

return d;

}

distance(int x, Int y) {

this.x - X;
this.y - vy;

double d = Math.sgrt(dx * dx + dy * dy);

return Aunlsvinvunaugian method 4
TaaaavAudiayalssianiaennunladsene
139987 method
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this unuaallandgaBaniuan

class Point {
int x, y;
Point(int x, int y) { this.x = x; this.y = y; }

double distance(int x, Int y) {

double dx = this.X - X: <___
this.y - y; TN

double dy
double d = Math.sqgrt(dx * dx + dy * dy);

\

\
return d; |
} .'
¥ class Test { /
TT— _ _ _ _ _ /
public static void main(String[] a) { ,
Point p = new Point(2, 3); e

—-—
—
—
- mEm EEE EEs S S

System.out.printin(d);
}

}
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class Point {
int x, y;

Point(iﬁt X \'mt y) { this.x = x; this.y = y; }

double dlstance(lnt x1, inty) {
A

double dx \(:)— x1:

double dy - @

double d = Math.sqgrt(dx * dx + dy * dy);
return d;

}

}
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class Point {

}

this.x = X;

int x, vy;
Point(int x, int y) { this.x = x; this.y = y; }
double distance(int x, Int y) {
double dx = this.x - X;
double dy = this.y - y;
double d = Math.sgrt(dx * dx + dy * dy);
return d;

void setXY(int x, int y) {

this.y = vy;
}
+
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public static void main(String[] a) {
Point p = new Point(2, 3);
p.setXY(3, 8);
double d = p.distance(4, 6);
System.out.printin(p-x);
System.out.printin(d);

}
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Overloading

e fiauianain’le 61 parameter list lufiaudu

class Point {
int x, y;
Point(int x, int y) { this.x = x; this.y = y; }

double distance(int x, Int y) {
double dx = this.x - X;
double dy = this.y - vy;
double d = Math.sgrt(dx * dx + dy * dy);
return d;

}

double distance(Point p) {
return this.distance(p-Xx, p-Yy);

}
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Constructors

o (Hunviasniiae fissuudaniiiainig new
o HTNtNaRAIBUAUTIAAY instance variables
229 object TnUTILNIASIY

o LlutnvianiiLe
— fagavuiiiaudia class
— 'l3isyy return type uasluvian

class Point {
int x, vy;

Point(int x, int y) {
this.x ;
this.y

}

Xs
'
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Constructors

e overload constructors 16

class Point {

int x, vy;
Point() {
this.x = this.y = 0;
+
Point(int x, Int y) {
this.x = X;
this.y = vy; public static void main(String[] a) {
} Point pl = new Point();
Point(Point p) { Point p2 = new Point(2, 33);
this.x = p.x; Point p3 = new Point(p2);
this.y = p.y
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Constructors

e Constructor Brandutas’la 1aald this( ...

e A513an this( ... ) Tudnousll
— é’maoﬂmngﬁmsﬁmwnwaoLuﬁamtﬂwﬁu
— flgannglu constructors @aafuLvintiu
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class Point {

int x, vy;

Point() {
this(0, 0);

+

Point(int x, Int y) {
this.Xx X;
this.y = vy;

+

Point(Point p) {
this(p-x, p-y);

}
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No-Arg Constructors

e i1 luLdiau constructor §NA7Y FTUUILLAN
no-arg constructor M 'lflaslsaalu

class Point {
int x, vy;

T class Point {
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instance variable

class Point {
int x, vy;

Point() {

this.x =

this.y = 0O;

class Point {
int x, vy;

Point() {
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}

class Point {
int x =0, y=0;

Point() {

L

TRANBUAULAIALE LduLGeAuns
A9ANBNAUAYEILUTA 8 TULNAae

Un@fla object uilvgnasiodiu agdl
A51¥AEN 0 null uag false A
instance variables 6194 uavy object
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Static Fields

e static field AafAudiayadszirnana
o liidfludaviiaadianelng Ald static fields 16

class Point { Point pl = new Point(10, 20);
‘statlc int nPoints; Point p2 = new Point(5, 2);
int x, y; Point p3 = new Point(43, 350);

Point(int x, Int y) {
this.x = X;
this.y = y;

++(Point.nPoints);

8

Point
152192y static field &1u5aligné
(vineinu object reference) waaagld
FaARNFMUAILIN ANAILIAA Static

field (dauuzin : A58 1A)

CJUtraRur ZUU-T 16/01/48 20



Static Methods

e LUMARURYARNRNIgABaNTT A Taa llnaHaa
LANEIAAIARTFUU

© S.Prasitjutrak

class Point {

int x, y; » S ottt
double distance(ini ARNRAUAIEIA AUAILA static

double dx = this| Mmethod (dawuzin : AIsTdIDNAY)

N1321989 static method aunsalidinins
(AvinEu object reference) wiaxzld fia

double dy = this.y - y;
double d = Math.sqrt(dx * dx + dy * dy);
return d;
}
double distance(Point p) {
return this.distance(p-Xx, p-Yy);
}
static double distance(Point pl, Point p2) {
double dx = pl.x - p2.X;
double dy = pl.y - p2.vy;
return Math.sgrt(dx * dx + dy * dy);

}
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14f static methods way static fields latgua

class Point {
Int x, y;
double distance(int x, Int y) {
double dx = this.x - X;

double dy = this.y - vy;
double d = Math.sqgrt(dx * dx + dy * dy);
return d;
|""} ---------------------- |
! double distance(Point p) { !
| return Point.distance(this, p); |
o ____ '

static double dlstance(P0|nt pl, Point p2) {
double dx = pl.x - p2.X
double dy = pl.y - p2-y;
return Math.sgrt(dx * dx + dy * dy);
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13§91 this T¥iarvavelu class methods

class Point {
int x, y;
double distance(int x, Int y) {

double dx = this.x - X;

double dy = this.y - y;

double d = Math.sqgrt(dx * dx + dy * dy);
return d;

+
double distance(Point p) {

return this.distance(p.-Xx, p-vy);

S
static double distance(Point pl, Point p2) {

l l
l l
| double dl1 = pl.distance(p2.x, p2.y); //correct |
: dl = pl.distance(p2); //correct :
l l
l l
l l

dl = this.distance(p2); //wrong
dl = distance(p2); //wrong

return pl.distance(x, this.y); //wrong
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Lab 2 : Rational Number

Rational rl
Rational r2

new Rational(3, 5); // 3/5
rl.reciprocate(); // 5/3

Rational r3 rl.add(3); // 18/5
Rational r4 rl.add(r3); // 21/5
Rational r5 rl.multiply(r2) // 1/1

numerator

denominator

uavanaIvaadianeuuu Rational uas hifi method
229 Rational Mudaurrnaluaaiane’la ((Ganin
immutable object)

nn method (reciprocate, add, multiply) duaailiansdin
NUNUNRANE
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public class Rational {
Int numerator, denominator;

Rational() { this(0, 1); }
Rational (int n, int d) { Lab 2

this.numerator = n;
this.denominator = d;

simplify(): nagau : Run JUnit aav lab2
+
Rational reciprocate() { ... }
Rational add(int a) { ... }
Rational add(Rational a) { .. }
Rational multiply(Rational a) { ---  }

void simplify() {

int gcd = gcd(numerator, denominator);
numerator /= gcd;
denominator /= gcd;
}
static Int gcd(int a, Int b) {
return b == 0 ? a - gcd(b, a % b);
by
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