
1 A) Write Java Program For Character Stuffing Using Java 
 

import java.io.*;  

import java.lang.*;  

import java.util.*; 

class chst 

{ 

public static void main(String args[]) 

{ 

Scanner k=new Scanner(System.in); 

 System.out.println("Enter the string\t"); String s=k.nextLine(); 

String str1; String str2="";  

int i,j,m; 

m=s.length(); System.out.println("Original Data "+s); str1= "dleghththtx"; 

for(i=0;i<=m-1;i++) 

{ 

if((s.charAt(i)=='d')&&(s.charAt(i+2)=='e')) 

{ 

str1=str1+ "dle"; 

} 

str1=str1+s.substring(i,i+1); 

} 

str1=str1+"dlestx";  

int p=str1.length(); 

System.out.println("trasmitted data " +str1); 

} 

} 



 

 

Output: 

Enter the string  

GITAMS 

Original Data GITAMS 

trasmitted data dleghththtxGITAMSdlestx 

 

=== Code Execution Successful === 

1B) Write Java Program For Bit Stuffing Using Java 
 

 import java.io.*;   

public class bitstuff {   

 public static void main(String[] args) throws IOException {   

System.out.println("Enter the Binary Message");   

BufferedReader br=new BufferedReader(new InputStreamReader(System.in));   

        String data =br.readLine();  

        String res = new String();   

        int counter = 0;  

for (int i = 0; i<data.length(); i++) {    

            if ((data.charAt(i) != '1') && (data.charAt(i) != '0')) {     

System.out.println("Enter only binary values");   

                return;   

            }  

            if (data.charAt(i) == '1') {     

                counter++;      

                res = res + data.charAt(i);   



            } else {   

                res = res + data.charAt(i);    

                counter = 0;   

            }  

            if (counter == 5) {  

                res = res + '0';   

                counter = 0;   

            }   

        } 

System.out.println("The encrypted string is :" + res);  

    }   

} 

 

INPUT/ OUTPUT 

Enter the Binary Message 

110010101010 

The encrypted string is :110010101010 

 

 

 

 

 

 

 

 

 

 



2. . Design And Develop A Java Program To Implement The CRC Polynomials Is Sender 

Side And Receiver Side. 

 

import java.io.*; class crc 

{ 

public static void main(String args[]) throws IOException 

{ 

BufferedReader br = new BufferedReader(new InputStreamReader(System.in));  

System.out.println("Enter Generator:"); 

String gen = br.readLine();  

System.out.println("Enter Data:"); String data = br.readLine(); 

String code = data; 

while(code.length() < (data.length() + gen.length() - 1)) code = code + "0"; 

code = data + div(code,gen); 

System.out.println("The transmitted Code Word is: " + code);  

System.out.println("Please enter the received Code Word: ");  

String rec = br.readLine(); 

if(Integer.parseInt(div(rec,gen)) == 0) 

System.out.println("The received code word contains no errors."); else 

System.out.println("The received code word contains errors."); 

} 

 

 

static String div(String num1,String num2) 

{ 

int pointer = num2.length(); 

  

 



String result = num1.substring(0, pointer); String remainder = ""; 

for(int i = 0; i < num2.length(); i++) 

{ 

if(result.charAt(i) == num2.charAt(i)) remainder += "0"; 

else 

remainder += "1"; 

} 

while(pointer < num1.length()) 

{ 

if(remainder.charAt(0) == '0') 

{ 

remainder = remainder.substring(1, remainder.length());  

remainder = remainder + String.valueOf(num1.charAt(pointer)); pointer++; 

} 

result = remainder; remainder = ""; 

for(int i = 0; i < num2.length(); i++) 

{ 

if(result.charAt(i) == num2.charAt(i)) remainder += "0"; 

else 

remainder += "1"; 

} 

} 

return remainder.substring(1,remainder.length()); 

} 

 } 

 

 



 

 

OUTPUT: 

Enter Generator: 

1011 

Enter Data: 

101010 

The transmitted Code Word is: 101010001 

Please enter the received Code Word:  

101010001 

The received code word contains no errors. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3) Design And Develop A Java Program For Implement Of The Data Link Layer Framing 

Method (Character String ). 

 

import java.util.Scanner; public class PrintStringChars5 { 

private static Scanner sc; 

 

public static void main(String[] args) { String str; 

sc= new Scanner(System.in); 

 System.out.print("\nPlease Enter any String to Print = "); 

str = sc.nextLine(); PrintStringCharacters(str); 

} 

 

public static void PrintStringCharacters(String str) { 

 

 

for(int i = 0; i < str.length(); i++) 

 

{ 

 

if(str.charAt(i) != ' ') { 

 

System.out.println("The Character at Position " + i + " = " + 

str.charAt(i)); 

 

} 

 

} 

 

} 

 

} 

 

 

 



OUTPUT: 

Please Enter any String to Print = GITAMSCOLLEGE 

The Character at Position 0 = G 

The Character at Position 1 = I 

The Character at Position 2 = T 

The Character at Position 3 = A 

The Character at Position 4 = M 

The Character at Position 5 = S 

The Character at Position 6 = C 

The Character at Position 7 = O 

The Character at Position 8 = L 

The Character at Position 9 = L 

The Character at Position 10 = E 

The Character at Position 11 = G 

The Character at Position 12 = E 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4) //package OddEvenParity;  

import java.io.*; 

import java.util.*; 

public class OddEvenParity  

{ 

    String dataR=new String(); 

    String dataS=new String();  

    int i,option,len; 

int count1,count0; 

void getDataSender()throws IOException{ System.out.println("--------------At Sender "); 

System.out.println("Enter the Binary data:"); 

BufferedReader br=new BufferedReader(new InputStreamReader(System.in));  

dataS=br.readLine(); 

len=dataS.length(); 

 for(i=0;i<dataS.length();i++){ 

 if(dataS.charAt(i)!='1' && dataS.charAt(i)!='0') 

{ System.out.println("Enter only binary values");  

return; 

} 

} 

System.out.println("Even parity or Odd Parity?"); System.out.println("Enter 1 for even or 2 for odd"); 

Scanner s=new Scanner(System.in); option=s.nextInt(); 

if(option==1){ 

System.out.println("Sender has agreed for Even parity"); even(); 

 } 

else{ 

System.out.println("Sender has agreed for odd parity"); odd(); 

} 

System.out.println(); 

} 

void even()throws IOException{ count1=count0=0; for(i=0;i<dataS.length();i++){ if(dataS.charAt(i)=='1'){ 

count1++; 

} 

if(dataS.charAt(i)=='0'){ count0++; 

} 

} 

if(count1%2==0){ dataS=dataS+'0'; 

System.out.println("Data after even parity:"); for(i=0;i<dataS.length();i++){ 

System.out.print(dataS.charAt(i)); 

} 

} 

else{ dataS=dataS+'1'; 



System.out.println("Data after even parity:"); for(i=0;i<dataS.length();i++){ 

System.out.print(dataS.charAt(i)); 

  

 

} 

} 

} 

void odd()throws IOException{ count1=count0=0; for(i=0;i<dataS.length();i++){ if(dataS.charAt(i)=='1'){ 

count1++; 

} 

if(dataS.charAt(i)=='0'){ count0++; 

} 

} 

if(count1%2!=0){ dataS=dataS+'0'; 

System.out.println("Data after odd parity:"); for(i=0;i<dataS.length();i++){ 

System.out.print(dataS.charAt(i)); 

} 

} 

else{ dataS=dataS+'1'; 

System.out.println("Data after odd parity:"); for(i=0;i<dataS.length();i++){ 

System.out.print(dataS.charAt(i)); 

} 

} 

} 

void getDataReciver()throws IOException{ 

  

 

System.out.println("\n\n--------------At Receiver "); 

System.out.println("Enter the Binary data:"); 

BufferedReader br=new BufferedReader(new InputStreamReader(System.in)); dataR=br.readLine(); 

len+=1; if(len!=dataR.length()){ 

System.out.println("Enter the Binary data of length: "+len); return; 

} 

for(i=0;i<dataR.length();i++){ if(dataR.charAt(i)!='1' && dataR.charAt(i)!='0'){ System.out.println("Enter 

only binary values"); return; 

} 

} 

count1=count0=0; for(i=0;i<dataR.length();i++){ if(dataR.charAt(i)=='1'){ count1++; 

} 

if(dataR.charAt(i)=='0'){ count0++; 

} 

} 

if(option==1){ if(count1%2==0){ 



System.out.println("Data received successfully with no error"); 

} 

else{ 

System.out.println("Error has been detected in received data"); 

} 

} 

else{ if(count1%2!=0){ 

System.out.println("Data received successfully with no error"); 

//System.out.println("Error has been detected in received data"); 

} 

else{ 

System.out.println("Error has been detected in received data"); 

} 

} 

System.out.println(); 

} 

public static void main(String[] args) throws IOException { OddEvenParity p=new OddEvenParity(); 

p.getDataSender(); 

p.getDataReciver(); 

} 

} 

 

 

OUTPUT: 

--------------At Sender  

Enter the Binary data: 

101101 

Even parity or Odd Parity? 

Enter 1 for even or 2 for odd 

2 

Sender has agreed for odd parity 

Data after odd parity: 

1011011 

 

 

--------------At Receiver  

Enter the Binary data: 

1011011 

Data received successfully with no error 

 

 

 

 



5. Design and develop a java program for implementation of RSA algorithm. 

import java.io.*;   

import java.math.BigInteger;   

import java.util.*;   

public class RSA {      

    private BigInteger p;      

    private BigInteger q;   

    private BigInteger n;   

    private BigInteger phi;   

    private BigInteger e;     

    private BigInteger D;   

    private int bitlength = 1024;      

    private Random r;   

    public RSA() {           

        r = new Random();          

        p = BigInteger.probablePrime(bitlength, r);          

        q = BigInteger.probablePrime(bitlength, r);   

        n = p.multiply(q);   

        phi = p.subtract(BigInteger.ONE).multiply(q.subtract(BigInteger.ONE));         

        e = BigInteger.probablePrime(bitlength / 2, r);          

        while (phi.gcd(e).compareTo(BigInteger.ONE) > 0 &&e.compareTo(phi) < 0) {   

            e = e.add(BigInteger.ONE);   

}   D = e.modInverse(phi);   

    }  

    public RSA(BigInteger e, BigInteger D, BigInteger n) {   

this.e = e;           

this.D = D;           

this.n = n;   

    }   

    public static void main(String[] args) throws IOException {   

        RSA rsa = new RSA();   

System.out.println("Enter string to be encrypted:");   

BufferedReader in = new BufferedReader(new InputStreamReader(System.in));   

        String teststring = in.readLine();   

System.out.println("Encrypting string: " + teststring);   

System.out.println("String in bytes: " + bytesToString(teststring.getBytes()));           

byte[] encrypted = rsa.encrypt(teststring.getBytes());   

System.out.println("Encrypted string in bytes: " + bytesToString(encrypted));           

byte[] decrypted = rsa.decrypt(encrypted);   

System.out.println("Decrypted string in bytes: " + bytesToString(decrypted));          

System.out.println("Decrypted string: " + new String(decrypted));   

    }    



    private static String bytesToString(byte[] encrypted) {   

        StringBuilder test = new StringBuilder();           

        for (byte b : encrypted) {               

test.append(Byte.toString(b)).append(" ");   

        }   

        return test.toString();   

    }  

    private byte[] encrypt(byte[] message) {   

        return (new BigInteger(message)).modPow(e, n).toByteArray();   

    }   

    private byte[] decrypt(byte[] message) {   

        return (new BigInteger(message)).modPow(D, n).toByteArray();   

    }   

} 

 

 

Input and output: 

Encrypting string: GITAMS 

String in bytes: 71 73 84 65 77 83  

Encrypted string in bytes: 20 -61 80 116 -25 39 -75 97 -90 32 122 -41 27 77 67 102 76 59 118 -7 27 -63 37 

77 42 5 57 -57 -47 99 78 -104 -37 72 38 125 101 112 6 -3 70 36 61 -34 -95 -126 69 -19 40 -23 -7 -62 -118 -

110 -85 26 116 4 6 -86 -101 -62 -64 65 48 -63 108 -79 -31 76 -12 1 121 8 86 108 59 -103 -117 125 -89 -83 -

50 -33 -60 -74 119 -113 -61 14 -32 -93 -30 -46 -81 -20 -90 20 -34 116 -103 -48 -34 122 -114 15 47 -58 -23 1 

30 44 57 45 -11 106 -62 14 12 -126 -107 -53 10 101 21 93 -91 -105 -72 126 27 -94 -23 -104 10 79 -105 -65 -

93 30 44 0 -11 14 -37 -37 6 -109 -5 26 120 23 79 -9 -22 108 85 -97 21 -117 -30 -78 64 7 -65 41 -53 98 -117 -

71 118 -23 95 -7 -90 85 -87 53 83 36 -90 -120 96 -24 -119 63 66 -2 17 14 -23 -122 92 -3 -107 61 -3 10 -76 -

102 -5 -58 -78 -57 30 -106 92 101 4 -69 -85 40 -2 126 -14 -88 -72 -98 49 114 77 112 84 -12 -15 115 110 117 

-43 -17 115 -117 -34 -11 -101 13 -110 -2 51 -24 -58 47 -100 76 8 125 -5 60 -111 81 -88 21 -29 -15 -18 116  

Decrypted string in bytes: 71 73 84 65 77 83  

Decrypted string: GITAMS 

 

 

 

 

 

 

 

 

 

 

 

 



6) Write and execute a program playfair Cipher Substitution technique using Java. 
 

import java.awt.Point; 

import java.util.Scanner; 

 

public class Playfair{ 

  // length of digraph array 

  private int length = 0; 

   

  // table for Playfair cipher 

  private String [][] table; 

   

  // main method to test Playfair method 

  public static void main(String[] args){ 

    Playfair pf = new Playfair(); 

  } 

   

  // main run of the program, Playfair method 

  private Playfair(){ 

   

    // prompts user for the keyword to use for encoding & creates tables 

    System.out.println("Please input the keyword for the Playfair cipher."); 

    Scanner sc = new Scanner(System.in); 

    String keyword = parseString(sc); 

    while(keyword.equals("")) 

      keyword = parseString(sc); 

    System.out.println(); 

    table = this.cipherTable(keyword); 

     

    // prompts user for message to be encoded 

    System.out.println("Please input the message to be encoded"); 

    System.out.println("using the previously given keyword"); 

    String input = parseString(sc); 

    while(input.equals("")) 

      input = parseString(sc); 

    System.out.println(); 

     

    // encodes and then decodes the encoded message 

    String output = cipher(input); 

    String decodedOutput = decode(output); 

     

    // output the results to user 

    this.printTable(table); 



    this.printResults(output,decodedOutput); 

  } 

   

  // parses any input string to remove numbers, punctuation, 

  // replaces any J's with I's, and makes string all caps 

  private String parseString(Scanner s){ 

    String parse = s.nextLine(); 

    parse = parse.toUpperCase(); 

    parse = parse.replaceAll("[^A-Z]", ""); 

    parse = parse.replace("J", "I"); 

    return parse; 

  } 

   

  // creates the cipher table based on some input string (already parsed) 

  private String[][] cipherTable(String key){ 

    String[][] playfairTable = new String[5][5]; 

    String keyString = key + "ABCDEFGHIKLMNOPQRSTUVWXYZ"; 

     

    // fill string array with empty string 

    for(int i = 0; i < 5; i++) 

      for(int j = 0; j < 5; j++) 

        playfairTable[i][j] = ""; 

     

    for(int k = 0; k < keyString.length(); k++){ 

      boolean repeat = false; 

      boolean used = false; 

      for(int i = 0; i < 5; i++){ 

        for(int j = 0; j < 5; j++){ 

          if(playfairTable[i][j].equals("" + keyString.charAt(k))){ 

            repeat = true; 

          }else if(playfairTable[i][j].equals("") && !repeat && !used){ 

            playfairTable[i][j] = "" + keyString.charAt(k); 

            used = true; 

          } 

        } 

      } 

    } 

    return playfairTable; 

  } 

   

  // cipher: takes input (all upper-case), encodes it, and returns output 

  private String cipher(String in){ 

    length = (int) in.length() / 2 + in.length() % 2; 



     

    // insert x between double-letter digraphs & redefines "length" 

    for(int i = 0; i < (length - 1); i++){ 

      if(in.charAt(2 * i) == in.charAt(2 * i + 1)){ 

        in = new StringBuffer(in).insert(2 * i + 1, 'X').toString(); 

        length = (int) in.length() / 2 + in.length() % 2; 

      } 

    } 

     

    // adds an x to the last digraph, if necessary 

    String[] digraph = new String[length]; 

    for(int j = 0; j < length ; j++){ 

      if(j == (length - 1) && in.length() / 2 == (length - 1)) 

        in = in + "X"; 

      digraph[j] = in.charAt(2 * j) +""+ in.charAt(2 * j + 1); 

    } 

     

    // encodes the digraphs and returns the output 

    String out = ""; 

    String[] encDigraphs = new String[length]; 

    encDigraphs = encodeDigraph(digraph); 

    for(int k = 0; k < length; k++) 

      out = out + encDigraphs[k]; 

    return out; 

  } 

   

  // encodes the digraph input with the cipher's specifications 

  private String[] encodeDigraph(String di[]){ 

    String[] enc = new String[length]; 

    for(int i = 0; i < length; i++){ 

      char a = di[i].charAt(0); 

      char b = di[i].charAt(1); 

      int r1 = (int) getPoint(a).getX(); 

      int r2 = (int) getPoint(b).getX(); 

      int c1 = (int) getPoint(a).getY(); 

      int c2 = (int) getPoint(b).getY(); 

       

      // case 1: letters in digraph are of same row, shift columns to right 

      if(r1 == r2){ 

        c1 = (c1 + 1) % 5; 

        c2 = (c2 + 1) % 5; 

         

      // case 2: letters in digraph are of same column, shift rows down 



      }else if(c1 == c2){ 

        r1 = (r1 + 1) % 5; 

        r2 = (r2 + 1) % 5; 

       

      // case 3: letters in digraph form rectangle, swap first column # with second column # 

      }else{ 

        int temp = c1; 

        c1 = c2; 

        c2 = temp; 

      } 

       

      //performs the table look-up and puts those values into the encoded array 

      enc[i] = table[r1][c1] + "" + table[r2][c2]; 

    } 

    return enc; 

  } 

   

  // decodes the output given from the cipher and decode methods (opp. of encoding process) 

  private String decode(String out){ 

    String decoded = ""; 

    for(int i = 0; i < out.length() / 2; i++){ 

      char a = out.charAt(2*i); 

      char b = out.charAt(2*i+1); 

      int r1 = (int) getPoint(a).getX(); 

      int r2 = (int) getPoint(b).getX(); 

      int c1 = (int) getPoint(a).getY(); 

      int c2 = (int) getPoint(b).getY(); 

      if(r1 == r2){ 

        c1 = (c1 + 4) % 5; 

        c2 = (c2 + 4) % 5; 

      }else if(c1 == c2){ 

        r1 = (r1 + 4) % 5; 

        r2 = (r2 + 4) % 5; 

      }else{ 

        int temp = c1; 

        c1 = c2; 

        c2 = temp; 

      } 

      decoded = decoded + table[r1][c1] + table[r2][c2]; 

    } 

    return decoded; 

  } 

   



  // returns a point containing the row and column of the letter 

  private Point getPoint(char c){ 

    Point pt = new Point(0,0); 

    for(int i = 0; i < 5; i++) 

      for(int j = 0; j < 5; j++) 

        if(c == table[i][j].charAt(0)) 

          pt = new Point(i,j); 

    return pt; 

  } 

   

  // prints the cipher table out for the user 

  private void printTable(String[][] printedTable){ 

    System.out.println("This is the cipher table from the given keyword."); 

    System.out.println(); 

     

    for(int i = 0; i < 5; i++){ 

      for(int j = 0; j < 5; j++){ 

        System.out.print(printedTable[i][j]+" "); 

      } 

      System.out.println(); 

    } 

    System.out.println(); 

  } 

   

  // prints results (encoded and decoded) 

  private void printResults(String enc, String dec){ 

    System.out.println("This is the encoded message:"); 

    System.out.println(enc); 

    System.out.println(); 

    System.out.println("This is the decoded message:"); 

    System.out.println(dec); 

  } 

} 

 

 

 

 

 

 

 

 

 

 



INPUT/OUTPUT: 

Please input the keyword for the Playfair cipher. 

GITAMS 

 

Please input the message to be encoded 

using the previously given keyword 

This is August Month 

 

This is the cipher table from the given keyword. 

 

G I T A M 

S B C D E 

F H K L N 

O P Q R U 

V W X Y Z 

 

This is the encoded message: 

IKGBGBMRMOCGGUKMKW 

 

This is the decoded message: 

THISISAUGUSTMONTHX 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7)Write a Java Program to demonstrate Dijikstra’s algorithm for finding the 

shortest path. 

 

 

import java.util.Scanner; 

import java.util.PriorityQueue; 

 

public class Dijikstra { 

public static void main(String[] args) { Scanner scanner = new Scanner(System.in); 

 

System.out.print("Enter number of nodes: "); 

int n = scanner.nextInt(); 

 

System.out.print("Enter source node: "); 

int source = scanner.nextInt(); 

 

System.out.print("Enter adjacency matrix: "); 

int[][] graph = new int[n][n]; for (int i = 0; i < n; i++) { 

for (int j = 0; j < n; j++) { graph[i][j] = scanner.nextInt(); 

} 

} 

 

int[] shortestDistances = dijkstra(graph, source); System.out.println("Shortest distances from source 

node " + source + ":"); for (int i = 0; i < n; i++) { 

System.out.println("Node " + i + ": " + shortestDistances[i]); 

} 

} 

 

public static int[] dijkstra(int[][] graph, int source) { 

int n = graph.length; 

int[] distances = new int[n]; boolean[] visited = new boolean[n]; 

 

PriorityQueue<Integer> queue = new PriorityQueue<>((a, b) -> distances[a] - distances[b]); 

 

for (int i = 0; i < n; i++) { 

distances[i] = Integer.MAX_VALUE; 

} 

distances[source] = 0; queue.add(source); 

  

 

while (!queue.isEmpty()) { int u = queue.poll(); visited[u] = true; 

 

for (int v = 0; v < n; v++) { 



if (!visited[v] && graph[u][v] != 0 && distances[u] + graph[u][v] < distances[v]) { distances[v] = 

distances[u] + graph[u][v]; 

queue.add(v); 

} 

} 

} 

 

return distances; 

} 

} 

 

 

 

 

 

 

INPUT/OUTPUT: 

Enter number of nodes: 4 
Enter source node: 1 
Enter adjacency matrix: 
1 3 2 5 
6 4 3 2 
8 6 4 6 
7 8 9 2 
Shortest distances from source node 1: 
Node 0: 6 
Node 1: 0 
Node 2: 3 
Node 3: 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



8) Write a program in Java to simulate Prim’s Algorithms for finding Minimal spanning 

Tree. 

 
import java.util.Scanner;  

import java.util.PriorityQueue; 

 

public class Prim { 

public static void main(String[] args) { Scanner scanner = new Scanner(System.in); 

 

System.out.print("Enter number of nodes: ");  

int n = scanner.nextInt(); 

 

System.out.print("Enter adjacency matrix: ");  

int[][] graph = new int[n][n]; 

for (int i = 0; i < n; i++) { 

 for (int j = 0; j < n; j++) { 

graph[i][j] = scanner.nextInt(); 

} 

} 

 

int[] parent = new int[n];  

int[] key = new int[n]; 

boolean[] visited = new boolean[n]; 

 

for (int i = 0; i < n; i++) { 

key[i] = Integer.MAX_VALUE;  

parent[i] = -1; 

} 

 

key[0] = 0; 

PriorityQueue<Integer> queue = new PriorityQueue<>((a, b) -> key[a] - key[b]);  

queue.add(0); 

 

while (!queue.isEmpty()) { int u = queue.poll();  

visited[u] = true; 

 

for (int v = 0; v < n; v++) { 

if (!visited[v] && graph[u][v] != 0 && graph[u][v] < key[v]) { key[v] = graph[u][v]; 

parent[v] = u; queue.add(v); 

} 

} 

  

 

} 

 

System.out.println("Minimum spanning tree:");  

for (int i = 1; i < n; i++) { 

System.out.println("Edge: " + i + " - " + parent[i] + ", Weight: " + graph[i][parent[i]]); 

} 

} 

} 



 

INPUT/OUTPUT 

Enter number of nodes: 4 
Enter adjacency matrix: 
2 3 4 5 
5 4 3 2 
6 7 8 9 
9 7 8 6 
Minimum spanning tree: 
Edge: 1 - 0, Weight: 5 
Edge: 2 - 1, Weight: 7 
Edge: 3 - 1, Weight: 7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



9) Write a program in Java to simulate Kruskal’s Algorithms for finding Minimal 

spanning Tree. 

 
import java.util.*;  
public class Kruskal { 
public static void main(String[] args) {  
Scanner scanner = new Scanner(System.in); 
 
System.out.print("Enter number of nodes: ");  
int n = scanner.nextInt(); 
 System.out.print("Enter number of edges: ");  
int m = scanner.nextInt(); 
if (m < n - 1) { 
System.out.println("Number of edges must be at least n-1 for a connected graph."); return; 
} 
System.out.println("Enter edges (source, destination, weight): "); Edge[] edges = new Edge[m]; 
for (int i = 0; i < m; i++) { 
int source = scanner.nextInt(); 
int destination = scanner.nextInt();  
int weight = scanner.nextInt(); 
edges[i] = new Edge(source, destination, weight); 
} 
MinimumSpanningTree mst = kruskal(edges, n);  
if (mst != null) { 
System.out.println("Minimum spanning tree:");  
for (Edge edge : mst.edges) { 
System.out.println("Edge: " + edge.source + " - " + edge.destination + ", Weight: " + edge.weight); 
} 
} else { 
System.out.println("No minimum spanning tree found. Ensure the graph is connected."); 
} 
scanner.close(); 
} 
public static MinimumSpanningTree kruskal(Edge[] edges, int n) { Arrays.sort(edges, 
Comparator.comparingInt(e -> e.weight));  
UnionFind uf = new UnionFind(n); 
MinimumSpanningTree mst = new MinimumSpanningTree(); int edgeCount = 0; 
for (Edge edge : edges) { 
if (uf.union(edge.source, edge.destination)) { 
  
 
mst.edges.add(edge);  
edgeCount++; 
if (edgeCount == n - 1) { 
break; // Found n-1 edges, enough for MST 
} 
} 
} 
if (edgeCount < n - 1) { 



return null; // Graph is not connected 
} 
return mst; 
} 
static class Edge { int source; 
int destination; int weight; 
public Edge(int source, int destination, int weight) { this.source = source; 
this.destination = destination;  
this.weight = weight; 
} 
} 
static class MinimumSpanningTree { List<Edge> edges = new ArrayList<>(); 
} 
static class UnionFind { int[] parent; 
int[] rank; 
public UnionFind(int n) {  
parent = new int[n]; rank = new int[n]; 
for (int i = 0; i < n; i++) { parent[i] = i; 
rank[i] = 0; 
} 
} 
public int find(int x) { 
 if (parent[x] != x) { 
parent[x] = find(parent[x]); // path compression 
} 
return parent[x]; 
} 
public boolean union(int x, int y) {  
int rootX = find(x); 
int rootY = find(y); 
 
if (rootX == rootY) { 
return false; // x and y are already in the same set 
} 
// union by rank 
if (rank[rootX] < rank[rootY]) {  
parent[rootX] = rootY; 
} else if (rank[rootX] > rank[rootY]) {  
parent[rootY] = rootX; 
} else { 
parent[rootY] = rootX;  
rank[rootX]++; 
} 
return true; 
} 
} 
} 
 
 



INPUT/OUTPUT: 
Enter number of nodes: 5 
Enter number of edges: 6 
Enter edges (source, destination, weight):  
0 1 2 
0 2 4 
1 2 1 
1 3 7 
2 3 3 
3 4 5 
 
Minimum spanning tree: 
Edge: 1 - 2, Weight: 1 
Edge: 0 - 1, Weight: 2 
Edge: 2 - 3, Weight: 3 
Edge: 3 - 4, Weight: 5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



10) Write a Java Program to demonstrate ford Fulkerson algorithm for finding 
the maximum flow . 

 
import java.util.*; 

 
public class FordFulkerson { 

public static void main(String[] args) { 

Scanner scanner = new Scanner(System.in); 

 
System.out.print("Enter number of nodes: "); 
int n = scanner.nextInt(); 

 
System.out.print("Enter source node (0-based index): "); 
int source = scanner.nextInt(); 

 
System.out.print("Enter sink node (0-based index): "); 
int sink = scanner.nextInt(); 

 
if (source < 0 || source >= n || sink < 0 || sink >= n) { 

System.out.println("Invalid source or sink node index."); 
return; 

} 
 

System.out.println("Enter capacity matrix (n x n): "); 
int[][] capacity = new int[n][n]; 

for (int i = 0; i < n; i++) { 

for (int j = 0; j < n; j++) { 
capacity[i][j] = scanner.nextInt(); 

} 
} 

 

int maxFlow = fordFulkerson(capacity, source, sink, n); 
System.out.println("Maximum flow: " + maxFlow); 

 

scanner.close(); 
} 

 

public static int fordFulkerson(int[][] capacity, int source, int sink, int n) { 

int[][] flow = new int[n][n]; 

int maxFlow = 0; 

 
while (true) { 



 

// Find a path from source to sink using BFS and store the parent nodes. 
int[] parent = new int[n]; 

Arrays.fill(parent, -1); // Initialize parent array for BFS 
 

if (!bfs(capacity, flow, source, sink, parent, n)) { 
break; // No more augmenting path found, terminate 

} 

 
// Calculate the maximum flow through the path found by BFS 
int pathFlow = Integer.MAX_VALUE; 

for (int v = sink; v != source; v = parent[v]) { 
int u = parent[v]; 

pathFlow = Math.min(pathFlow, capacity[u][v] - flow[u][v]); 
} 
// Update the flow matrix with the path found 
for (int v = sink; v != source; v = parent[v]) { 

int u = parent[v]; 
flow[u][v] += pathFlow; 
flow[v][u] -= pathFlow; // Subtracting the reverse flow for residual capacity 

} 
maxFlow += pathFlow; // Add the path flow to the maximum flow 

} 
return maxFlow; 

} 
public static boolean bfs(int[][] capacity, int[][] flow, int source, int sink, int[] parent, int n) { 

boolean[] visited = new boolean[n]; 

Queue<Integer> queue = new LinkedList<>(); 

queue.add(source); 

visited[source] = true; 

 
while (!queue.isEmpty()) { 

int u = queue.poll(); 
 

for (int v = 0; v < n; v++) { 

if (!visited[v] && capacity[u][v] > flow[u][v]) { // Check if there's residual capacity 
queue.add(v); 
visited[v] = true; 

parent[v] = u; // Set parent of v to u 
} 

} 
} 



return visited[sink]; // Return true if sink is reachable from source 
} 

} 
 

Input/Output: 

 
Enter number of nodes: 4 

Enter source node (0-based index): 0 

Enter sink node (0-based index): 2 

Enter capacity matrix (n x n): 

12 2 3 

4 3 2 

4 3 6 

5 4 3 

4 5 6 

6 5 3 

Maximum flow: 5



 
11)Write a java program to demonstrate NWC method by using Arrays 
import java.util.Scanner; 
 
public class NWC2 { 
public static void main(String[] args) { Scanner scanner = new Scanner(System.in); 
 
System.out.print("Enter number of sources: "); 
int m = scanner.nextInt(); 
System.out.print("Enter number of destinations: "); 
int n = scanner.nextInt(); 
 
double[][] cost = new double[m][n]; double[][] supply = new double[m][1]; double[][] demand = new 
double[1][n]; 
 
System.out.println("Enter cost matrix:"); 
for (int i = 0; i < m; i++) { 
for (int j = 0; j < n; j++) { 
cost[i][j] = scanner.nextDouble(); 
} 
} 
 
System.out.println("Enter supply array:"); 
for (int i = 0; i < m; i++) { 
supply[i][0] = scanner.nextDouble(); 
} 
 
System.out.println("Enter demand array:"); 
for (int j = 0; j < n; j++) { 
demand[0][j] = scanner.nextDouble(); 
} 
 
double totalCost = northwestCorner(cost, supply, demand); System.out.println("Total transportation 
cost: " + totalCost); 
} 
 
public static double northwestCorner(double[][] cost, double[][] supply, double[][] demand) { 
int m = supply.length; 
int n = demand[0].length; 
double totalCost = 0; 
  
 
 
double[][] transportationPlan = new double[m][n]; int i = 0, j = 0; 
while (i < m && j < n) { 
double min = Math.min(supply[i][0], demand[0][j]); transportationPlan[i][j] = min; 
supply[i][0] -= min; 
demand[0][j] -= min; totalCost += min * cost[i][j]; 
 



if (supply[i][0] == 0) { i++; 
} 
if (demand[0][j] == 0) { j++; 
} 
} 
 
return totalCost; 
} 
} 
 

Input/Output:  

Enter number of sources: 

4 

Enter number of 

destinations: 4 

Enter cost matrix: 

6 5 4 3 

8 7 65 5 

4 5 6 4 

5 89 5 2 

Enter supply array: 

43 54 6 87 

Enter demand array: 

98 76 65 43 

Total transportation cost: 

7118.0



12) One time pad using java 
 
import java.io.BufferedReader; 
import java.io.IOException; 
import java.io.InputStreamReader; 
import java.util.Random; 
 
public class OnetimePad { 
 public static void main(String arg[])throws IOException 
 { 
 BufferedReader br=new BufferedReader(new InputStreamReader(System.in)); 
 Random rg=new Random(); 
 String temp=" "; 
 System.out.print("enter plain text:"); 
 temp=br.readLine(); 
 temp=temp.toUpperCase(); int 
 length=temp.length(); 
 char plaintext[]=new 
 char[length]; char 
 key[]=new char[length]; 
 char ciphertext[]=new 
 char[length]; char 
 deciphertext[]=new 
 char[length]; 
 for(int i=0;i<length;i++) 
 { 
 plaintext[i]=temp.charAt(i); 
 key[i]=((char)(65+rg.nextInt(26))); 
 ciphertext[i]=(char)((int)plaintext[i]^(int)key[i]);  
 deciphertext[i]=((char)((int)ciphertext[i]^(int)key[i])); 
 } 
 System.out.print("entered plaintext:"); for(int 
 i=0;i<length;i++) 
 System.out.print(" "+plaintext[i]); 
 System.out.println(" "); 
 System.out.print 
 ("enter key:"); 
 for(int i=0;i<length;i++) 
 System.out.print 
 (" "+key[i]); 
 System.out.println(" "); 
 System.out.print("cipher text:");  
 for(int i=0;i<length;i++) 
 System.out.print(" "+ciphertext[i]); 



 System.out.println(" "); 
 System.out.print("decipher text:");  
 for(int i=0;i<length;i++) 
 System.out.print(" "+deciphertext[i]); } 
} 
 
Input/Output: 
enter plain text:GITAMS 
entered plaintext: G I T A M S 
enter key: Z S K V R A 

cipher text:  ␦ 
decipher text: G I T A M S 
 


