PROGRAM:
#include <stdio.h>
#include <conio.h>
#define max 10
int w[max],i,j,p[max];
int n,m;
float unit[max];
int y[max],x[max],fp=-1,fw;
void get()
{
printf("\n Enter total number of items: ");
scanf("%d",&n);
printf("\n Enter the Maximum capacity of the Sack: ");
scanf("%d",&m);
for(i=0;i<n;i++)
{
printf("\n Enter the weight of the item # %d : ",i+1);
scanf("%d",&w[i]);
printf("\n Enter the profit of the item # %d : ", i+1);
scanf("%d", &p[i]);
}
}
void show()
{
float s=0.0;
printf("\n\tItem\tWeight\tCost\tUnit Profit\tSelected ");
for(i=0;i<n;i++)
printf("\n\t%d\t%d\t%d\t%f\t%d",i+1,w[i],p[i],unit[i],x[i]);
printf("\n\n The Stack now holds following items : ");
for(i=0;i<n;i++)
if(x[i]==1)
{
printf("%d\t",i+1);
s += (float) p[i] * (float) x[i];
}
printf("\n Maximum Profit: %f ",s);
}
void sort()
{
int t,t1;
float t2;
for(i=0;i<n;i++)
unit[i] = (float) p[i] / (float) w[i];
for(i=0;i<n-1;i++)
{
for(j=i+1;j<n;j++)
{
if(unit[i]  < unit[j])
{
t2 = unit[i];
unit[i] = unit[j];
unit[j] = t2;
t = p[i];
p[i] = p[j];
p[j] = t;
t1 = w[i];
w[i] = w[j];
w[j] =t1;
}
}
}
}
float bound(float cp,float cw,int k)
{
float b = cp;
float c = cw;
for(i=k;i<=n;i++)
{
c = c+w[i];
if( c < m)
b = b +p[i];
else
return (b+(1-(c-m)/ (float)w[i])*p[i]);
}
return b;
}
void knapsack(int k,float cp,float cw)
{
if(cw+w[k] <= m)
{
y[k] = 1;
if(k <= n)
knapsack(k+1,cp+p[k],cw+w[k]);
if(((cp+p[k]) > fp) && ( k == n))
{
fp = cp+p[k];
fw = cw+w[k];
for(j=0;j<=k;j++)
x[j] = y[j];
}
}
if(bound(cp,cw,k) >= fp)
{
y[k] = 0;
if( k <= n)
knapsack(k+1,cp,cw);
if((cp > fp) && (k == n))
{
fp = cp;
fw = cw;
for(j=0;j<=k;j++)
x[j] = y[j];
}
}
}
void main()
{
clrscr();
printf("\n\n\n\t\t    ******** KNAPSACK PROBLEM ********");
get();
printf("\n The Stack is arranged in the order\n");
sort();
knapsack(0,0.0,0.0);
show();
getch();
}








OUTPUT:
******** KNAPSACK PROBLEM *******
______________________________________
Enter total number of items: 3
Enter the Maximum capacity of the Sack: 25
Enter the weight of the item # 1 : 1
Enter the profit of the item # 1 : 11
Enter the weight of the item # 2 : 11
Enter the profit of the item # 2 : 21
Enter the weight of the item # 3 : 21
Enter the profit of the item # 3 : 31
The Sack is arranged in the order…
Item    Weight     	Cost    Unit Profit     Selected
1            1      		11      11.000000          1
2            11     		21      1.909091           0
3            21    		31      1.476190           1
The Sack now holds following items : 1 3
Maximum Profit: 42.000000




	
