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Matrix.java

public abstract class Matrix {
protected double [][JmatrixZ;
protected double [][Jmatrix2;
protected double [][]JresultM;

protected abstract boolean checkDimension();
protected abstract void matrixOperation();

protected void setMatrix(double [][Jmatrix1, double [][Jmatrix2) {
this.matrix1=matrix1;
this.matrix2=matrix2;

Y

@Override

public String toString() {
System.out.printIn("matrix1:");
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for(int i=0; i<matrix1.length; i++) {
for(int j=0; j<matrix1[i].length; j++) {
System.out.print(matrix1[i][j] + " ");
3
System.out.printin("");
}
System.out.printIn("matrix2:");
for(int i=0; i<matrix2.length; i++) {
for(int j=0; j<matrix2[i].length; j++) {
System.out.print(matrix2[i][j] + " );
X
System.out.printin(");
}
System.out.printIn(“resultM:");
for(int i=0; i<resultM.length; i++) {
for(int j=0; j<resultM[i].length; j++) {
System.out.print(resultM[i][j] + " ");

}
System.out.printin("""");
}
return "';
}
}
MatrixAdd.java

public class MatrixAdd extends Matrix {
public MatrixAdd() {
this.matrix1=null;
this.matrix2=null;
}
public MatrixAdd(double []J[]Jmatrix1, double [][Jmatrix2) {
super.setMatrix(matrix1, matrix2);

@Override
protected boolean checkDimension() {
if(matrix1.length==matrix2.length)
return true;
else
return false;

}
@Override
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protected void matrixOperation() {
resultM = new double[matrix1.length][matrix1[0].length];
if(checkDimension()) {
for(int i=0; i<matrix1.length; i++)
for(int j=0; j<matrix1[i].length; j++)
resultM[i][j]=matrix1[i][j]+matrix2[i][j];

MatrixMultiply.java
public class MatrixMultiply extends Matrix {
public MatrixMultiply() {
this.matrix1=null;
this.matrix2=null;
}
public MatrixMultiply(double [J[Jmatrix1, double [][Jmatrix2) {
super.setMatrix(matrix1, matrix2);
}
@Override
protected boolean checkDimension() {
if(matrix1[0].length==matrix2.length)
return true;
else
return false;
}
@Override
protected void matrixOperation() {
resultM = new double[matrix1.length][matrix2[0].length];
if(checkDimension()) {
for(int i=0; i<matrix1.length; i++)
for(int j=0; j<matrix2[0].length; j++)
for(int k=0; k<matrix1[0].length; k++)
resultM[i][j]+=matrix1[i][K]*matrix2[K][j];
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:
int binarySearch_loop(int data[], int left, int right, int key){
int mid,;

while(left<=right){
mid=(left+right)/2;
if(key<data[mid]) right=mid-1;
else if(key>data[mid]) left=mid+1;
else return(mid); /* found */
}
return(-1); /* not found */
}
int binarySearch_rec(int data[], int left, int right, int key){
int mid;
if(left<=right){
mid=(left+right)/2;

if(data[mid]==key)
return(mid);
else if(data[mid]>key)
return(binarySearch_rec(data, left, mid-1, key));
else
return(binarySearch_rec(data, mid+1, right, key));
}

else return(-1); /* not found */
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Node.java
import java.util. ArrayList;

public class Node {
int item;
Node parent;
ArrayList<Node> children;
public Node(int key) {

item = key;
parent = null;
children = new ArrayList<Node>();;
}
}
Tree.java

import java.util.lterator;

public class Tree {

Node root;

Tree() {
root = null;

}

void preorder(Node node) {
if (node == null)

return;

System.out.print(node.item +

0

Iterator<Node> it = node.children.iterator();

while(it.hasNext()) {
preorder(it.next());
}
}

public static void main(String[] args) {

Tree tree = new Tree();

Node n1 = new Node(1);
Node n2 = new Node(2);
Node n3 = new Node(3);
Node n4 = new Node(4);
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Node n5 = new Node(5);
Node n6 = new Node(6);
Node n7 = new Node(7);
Node n8 = new Node(8);

tree.root = nl;

nl.children.add(n2);

nl.children.add(n3);

n2.children.add(n4);

n2.children.add(n5);

n3.children.add(n6);

n3.children.add(n7);

n3.children.add(n8);
System.out.printIn("\nPreorder traversal );
tree.preorder(tree.root);

}
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void generator(){

int num, digits=0, i, n, digit_sum=0;
printf("enter a positive integer: ");
scanf(""%d", &num);
if(num<=0){
printf("the number is not positive.\n");
return;
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}
digits=0; n=num;
while(n){
n/=10;
digits++;
}
for(i=num-1; i>=num-10*digits; i--){
digit_sum=i, n=i;
while(n){
digit_sum +=n%10;
n/=10;
}

if(num==digit_sum)
printf("generator: %d\n", i);
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