Exercise No 5.
1. In the Fractional Knapsack problem, you are given n objects O = o1, o2… on with respective weights W = w1,w2, …, wn and respective profits P = p1, p2; …, pn. The goal is to pack these objects into a knapsack of capacity M, such that the profit of the objects in the knapsack is maximized, while the weight constraint is not violated. You may choose a fraction of an object, if you so decide; if x, 0 ≤x≤ 1, of object oi is chosen, then the profit contribution of this object is x·pi and its weight contribution is x·wi. Design a greedy algorithm for this problem and argue its correctness.

2. Consider evaluating the following recursive function:


int Fun(int n)


{



if (n == 0) return 0;



else



{
int sum = 0;




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




return n * sum + n;



}


}

For example, the first few terms are: 0 , 1 , 4 , 18 , 96 , .....
· Show that the above implementation has a complexity of O(2n) in the number of arithmetic operations.

3. Implement a dynamic programming algorithm that uses an array of size (n) and would lead to a complexity of O(n2) instead of the exponential complexity.

4. Present an algorithm based on Dynamic Programming to compute the value of the function
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for any positive value of n. 

Find T(n) = number of arithmetic operations done by the algorithm.
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