Juecnunmmna: C/[ u OOI1 Tema: Ocnosnu konyenyuu na OOII - npoovisicenue
Cnemmnannocr: KH I xypc, 3 u 4 epynu Hara: 10.03.2010 2.

3aoaua 1: J[la ce peanu3upat NporpaMHu CpeICcTBa 3a paboTa ¢ pa3IMyHU BHJIOBE MATPULIH:

MMatpuua
| |
IIpaporreaHa MaTpHIA TpHEIbIHA MaTpHIA Paspenena matpua
Pewenue:
1.Onepanuu

public int rows() //Bpvwa 6pos na pedoseme na mexkyuwama mampuya

public int columns() //Bpvwa 6pos ha cmvibogeme Ha meKywama mampuya

public double elementAt(int i,int j) //Bpvwa i,j-us enemenm Ha mekywama mampuyd

public double setElementAt(int i,int j,double value) //[Ipomens i,j-us enemenm Ha mexyujama mampuya Ha value u
// epvuga cmapama cmouHocm

public Matrix add(Matrix B) //Bpvwa mampuyama-cyma Ha mexywama mampuya u mampuyama B

public Matrix mult(Matrix B) //Bpvwa mampuyama-npousgedenue Ha mexkyujama mampuya u mampuyama B

public Matrix mult(double value) //Bpvwa mampuya, koamo e npousgedenue Ha value u mexywama mampuya

public Matrix transpose() //Bpvua mpancnonupanama mampuya Ha mexkywama mampuyd

public boolean equals(Object obj) //TIposepssa oanu mexkywama mampuya u mampuyama obj, ceenadam

2.IlpexncraBsiHe Ha eneMeHTUTE a; HAa Matpuua A(nxm), iLl[1;n], jU[1;m] upe3 macuB:

2.1. Marpuna (rpaBobI'bliHa, TPUBI'BIIHA, Pa3pecHa)
2.1.1. Macus double[][] elements=new double[n][m], kaTo elements[i-1][j-1]=a;
2.1.2. Macus double[] elements=new double[n*m], kaTto

elements=(aii,...,a1m,a21- - -»@2m, - - -»3nl,- - -,anm) U €lements[(i-1)*m+j-1]=a;

2.2. Tpubrenaa Matpuna (n=m): macuB double[] elements=new double[(1+n)*n)/2], karto
elements=(ai1,a21,822,. . -,ani,. . -,ann) ¥ elements[(1*(i-1))/2+j-1]=a;

2.3. Pa3penena marpuiia: macus elements, kato elements={(i,j,a;) | a;Z0}

Peanuzayusa: Vepapxus OT KJIacoOBe:

Matrix

[ | |
Ordinaryiatn= Triangulardlatriz: Sparseldatriz

public abstract class Matrix {
//Data - number of rows and columns
protected int n; // number of rows
protected int m; // number of columns

//Abstract methods

public abstract double elementAt(int i,int j);

public abstract double setElementAt(int i,int j,double value);
protected abstract Matrix create(int rows,int cols);

//Protected method

protected int f(int i,int j) {
if(i<1]i>n]j<1]|j>m) throw new IndexOutOfBoundsException("Incorrect indexes!");
return -1;

}

//Public methods
public int getRows(){ return n; }

public int getColumns(){ return m; }



public Matrix add(Matrix B) {
Matrix A = this;
if (Bn!= A.n || B.m != A.m) throw new RuntimeException("Illegal matrix dimensions!");
Matrix C = create(n,m);
for (inti=1;1<=n; i++)
for (intj = 1; j <= m; j++)
C.setElementAt(i,j,A.clementAt(i,j) + B.clementAt(i,)));
return C;

}

public class OrdinaryMatrix extends Matrix {
//Data-elements
private double[][] elements;

//Constructors

public OrdinaryMatrix(int rows,int cols) {
N=TOWS;
m=cols;
elements=new double[n][m];

H

public OrdinaryMatrix(double[][] data) {
this(data.length,data[0].length);
for (int i = 0; i < data.length; i++)
for (int j = 0; j < data[0].length; j++)
elements[i][j]=data[i][j];
H

public OrdinaryMatrix(Matrix arg) {
this(arg.getRows(),arg.getColumns());
for (int i = 1; i <= arg.getRows(); i++)
for (int j = 1; j <= arg.getColumns(); j++)
elements[i-1][j-1]=arg.elementAt(i,j);

}

//Protected method f - inherited from Matrix

//Tmplementation of abstract methods
public double elementAt(int i,int j) {
f(i.j);
return elements[i-1][j-1];

}

public double setElementAt(int i,int j,double value) {
£(i.j);
double oldValue=elements[i-1][j-1];
elements[i-1][j-1]=value;
return oldValue;

}

protected Matrix create(int rows,int cols) {
return new OrdinaryMatrix(rows,cols);

}

//Public methods - inherited from Matrix

}

public class TriangularMatrix extends Matrix {
//Data-elements
private double[] elements;

//Constructors
public TriangularMatrix(int rows,int cols) {



if(rows != cols) throw new RuntimeException("Illegal matrix dimensions!");
N=m=rows;
elements=new double[((1+n)*n)/2];

}

public TriangularMatrix(double[][] data) {
this(data.length,data[0].length);
for (inti=0; 1 <n; i++)
for (int j = 0; j <n; j++)
setElementAt(i+1,j+1,data[i][j]);
H

public TriangularMatrix(Matrix arg) {
this(arg.getRows(),arg.getColumns());
for (inti=1;1<=n; i++)
for (intj = 1; j <=n; j++)
setElementAt(i,j,arg.elementAt(i,)));
H

//Override
protected int f(int i,int j) {
super.f(i,j);
return (i*(i-1))/2+j-1;
H

/Tmplementation of abstract methods
public double elementAt(int i,int j) {
int k=f(i,j);
double result=elements[k];
return j<=i ? result : 0;

}

public double setElementAt(int i,int j,double value) {
int k=f(i,j);
double oldValue=elements[k];
if(j <= 1) elements[k]=value;
else if(value!=0) throw new RuntimeException("Incorrect value!");
return oldValue;

}

protected Matrix create(int rows,int cols) {
return new TriangularMatrix(rows,cols);

}

//Override

public Matrix add(Matrix B) {
if(B instanceof TriangularMatrix) return plus((TriangularMatrix)B);
Matrix A=new OrdinaryMatrix(this);
return A.add(B);

H

//Private method
private TriangularMatrix plus(TriangularMatrix B) {
Matrix A = this;
if (B.n != A.n) throw new RuntimeException("Illegal matrix dimensions!");
TriangularMatrix C = new TriangularMatrix(n);
for (inti=1;1<=n; i++)
for (intj = 1; j <=1; j++)
C.setElementAt(i,j,A.elementAt(i,j) + B.elementAt(i,j));
return C;

}

public class TestMatrix {
public static void show(Matrix A) {



for (inti=1; 1 <= A.getRows(); i++)
for (int j = 1; j <= A.getColumns(); j++)
System.out.println("El["+i+","+j+"] = "+A.elementAt(i,)));

}

public static void main(String[] args) {
doublef][1d={{1,2,3}, {4,56},{7,89]} };
Matrix M = new OrdinaryMatrix(d);
System.out.println("  OrdinaryMatrix M:"); show(M);
double[][Jc=1{{9,0,0},{6,50,{3,2,1}};
Matrix T = new TriangularMatrix(c);
System.out.println("  TriangularMatrix T:"); show(T);
System.out.println("  Matrix M+M :"); show(M.add(M));
System.out.println("  Matrix M+T :"); show(M.add(T));
System.out.println("  Matrix T+T:"); show(T.add(T));

System.out.println("  Matrix T+M:"); show(T.add(M));

}

3aoaua 2: ]Jla ce peanusupa HepapxusiTa OT KJIACOBE 3a IMPEICTaBIHE HAa T€OMETPUYHU (PUTypHU B
paBHMHATA — OKPBKHOCT, OJIOK, TPUBI'bIIHHK:

Shape
|
I | |
Elock Circle Triangle

public class Point {
//Data
private double x,y;

//Constructor
public Point(double x,double y) { this.x=x; this.y=y; }

//Public methods
public double getX() { return x; }

public double getY() { returny; }
public double dest(Point p) { return Math.sqrt(Math.pow(x-p.x,2)+Math.pow(y-p.y,2)); }
public Object clone() {return new Point(x,y); }

public boolean equals(Object obj) {
Point p=(Point)obj;
return p.x==x && p.y==y;
}

public String toString() { return "Point("+x+","+y+")"; }

}

public abstract class Shape {
public abstract double area();
public abstract double p();
public abstract boolean isMember(Point p);

}

public class Block extends Shape {



//Data
private Point d1;  //top left corner
private Point d2; //down right corner

//Constructors

public Block(double x1,double y1,double x2,double y2) throws RuntimeException {
if(x1==x2 || yl==y2) throw new RuntimeException("Invalid data!");
d1=new Point(x1,y1);
d2=new Point(x2,y2);

}

public Block(Point d1,Point d2) throws RuntimeException {
this(d1.getX(),d1.getY(),d2.getX(),d2.getY());
}

//Public methods

public double area() {
Point m=new Point(d1.getX(),d2.getY());
return m.dest(d1)*m.dest(d2);

}

public double p() {
Point m=new Point(d1.getX(),d2.getY());
return 2*(m.dest(d1)+m.dest(d2));

H

public boolean isMember(Point p) {
return d1.getX()<=p.getX() && p.getX()<=d2.getX() &&
d2.getY()<=p.getY() && p.getY()<=d1.getY();
}

public Object clone() {
return new Block((Point)(d1.clone()),(Point)(d2.clone()));

}

public boolean equals(Object obj) {

Block b=(Block)obj;

return d1.equals(b.d1) && d2.equals(b.d2);
}

public String toString() { return "Block="+d1.toString()+","+d2.toString(); }
§

public class TestShape {

public static void main(String[] args) {
Circle a=new Circle(new Point(0,0),5);
System.out.println(a.toString());
System.out.println(" Area="+a.area()+"\nP="+a.p());
Point p=new Point(2,2);
System.out.print(p.toString());
System.out.println((a.isMember(p)?" is in":" is not in")+" circle!");
System.out.println();

Block b=new Block(new Point(1,1),new Point(10,15));
System.out.println(b.toString());

System.out.println(" Area="+b.area()+"\nP="+b.p());
System.out.print(p.toString());
System.out.println((b.isMember(p)?" is in":" is not in")+" block!");
System.out.println();

Shape[] array={ a, b,(Circle)a.clone() };
System.out.println("Array of shapes:");
for(Shape s: array) System.out.println(s.toString());



3aoauu 3a ynpasrxcnenue:
1.[la ce peanu3upaT ¥ TeCTBAT OCTAHAINUTE ONEPAIH HAJl MATPUIIH.
2.B knaca TriangularMatrix e npeneduHupan HacleAeHusT oT kimaca Matrix meron add.
Kaxkso u3Bexna nporpamara TestMatrix, cies Bcsika oT kopekunute Ha kiaca TriangularMatrix:
—W3tpuBane Ha metoaute plus u add
—Jlo6aBsiHe Ha MeTO/1a
public Matrix add(Matrix B) {

Matrix A = new OrdinaryMatrix(this);
return A.add(B);
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