Ex.No:4


    KNAPSACK PROBLEM
PROBLEM STATEMENT


Solve the knapsack problem using greedy algorithm technique.
AIM

To execute a program in C++ to solve the knapsack problem using greedy algorithm design technique.

ALGORITHM

1. Define a class for knapsack.

2. The data members of the class are the no. of objects n, size of the knapsack m, profit and weight of the objects p[1…n] and w[1…n] respectively.
3. The member functions of the class are getdata() to read profits and weights, greedy_knapsack() to load the knapsack, such that the profit function is maximized.

Algorithm for greedy_knapsack()

· Let x[1…n] be the solution vector.

· Initialise the array x to 0.0

· Let U=size of the knapsack(m)

· Repeat the following for I varying from 1 to n by 1

a. Check if w(w[i]>U) then break the loop

b. Let x[i]=1

c. Let U=U-w[i]

· Check if(i<=n) then x[i]=U/w[i]

· Return

PROGRAM
// Solving Knapsack problem using greedy algorithm.

#include <iostream.h>

#include <conio.h>

#define MAX 10

class knapsack

{

private:


int n,m;


float p[MAX], w[MAX],x[MAX];

public:


void getdata();


void greedy_knapsack();


void solution();

};

void knapsack::getdata()

{


cout<<"Enter number of objects:";


cin>>n;


cout<<"Enter capacity
      :";


cin>>m;


cout<<"\nEnter Data for Weight and Profit\n";


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


{



x[i]=0.0;



cout<<"P("<<i+1<<"):";



cin>>p[i];



cout<<"W("<<i+1<<"):";



cin>>w[i];


}

}

void knapsack::greedy_knapsack()

{


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


{



if (w[i]>m)




break;



else



{




x[i]=1.0;




m=m-w[i];



}


}

if (i<=n)


x[i]=float(m)/w[i];

}

void knapsack::solution()

{

float profit=0.0;

cout<<"\nThe solution is X={  ";

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

{


profit=profit+(p[i]*x[i]);


cout<<x[i]<<"  ";

}

cout<<"}";

cout<<"\nThe profit is "<<profit;

}

void main()

{

clrscr();

knapsack k;

k.getdata();

k.greedy_knapsack();

k.solution();

getch();

}
OUTPUT

Enter number of objects:4

Enter capacity        :150

Enter Data for Weight and Profit

P(1):45

W(1):50

P(2):80

W(2):80

P(3):45

W(3):60

P(4):20

W(4):30

The solution is X={  1  1  0.333333  0  }

The profit is 140
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