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Max Marks: 15
1. Derive the time complexity of the following algorithm to compute the connected components in an undirected graph G = (V,E) using disjoint set structure with weighted union heuristic.
For all v in V

       Makeset (v)

For each edge (u,v) in E

        If findset(u) not=  findset(v)

         Then union(u,v)
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OR






a. Decide whether the following algorithm runs in polynomial or exponential time in the input size:

              For i = 1 to n

                     If i is prime print i is “prime” 

                     else print i is “composite” 

where ‘n’ is a large integer. Justify your answer 
b. Prove that the height  of a binomial tree with n nodes is O(log n)
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2. Consider the following algorithm to compute a shortest path tree from s to all other nodes in a weighted directed graph G = (V,E)
a. Initialize the tree T = empty

     b. Initialize d[v] = infinity and p[v]  = null for all v in V


     c. Initialize d[s] = 0

     d. Select a vertex with minimum distance from T. i.e select a vertex u with minimum d[v] and include it in T. 
       e. Update the distances d[v] of all the vertices v adjacent to u from T 

if d[u] + w(u,v) < d[v] to d[u] + w(u,v) and set p[v] = u

Repeat steps d and e

Which of the data structures you have studied is best suited for the above algorithm? Justify by giving comparison.   
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3. Prove that the value of any flow in a flow network G is bounded from above by the capacity of any cut of G.
2

4. Compute the maximum flow for the following flow network:
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