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a. Write down the recurrence relation for the average time taken by the following randomized algorithm? 

Randomized_bin_search(A, t, 1, n)

i. Select two elements  p and q randomly from the array A. 

Let p< q. 

ii. If t = A[p] return p

iii. Else if t = A[q] return q

iv. Else if t < A[p], Randomized_ter_search(A, t, 1, p-1)

v. Else if t < A[q], Randomized_ter_search(A, t, p+1, q-1)

vi. Else Randomized_ter_search(A, t, q+1,n)
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b. Give a worst case input, if any for the above algorithm.

c. What is the best running time for the above algorithm? 

           2

2. Compute the maximum flow in the following graph using Ford and Fulkerson algorithm. Show all the intermediate flows, residual graphs and the augmenting paths. 
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3. Consider the Prim’s algorithm to compute the minimum spanning tree in a graph. Given a collection S of min-heaps such that “Extract-Min” operation ( getting the minimum and deleting it from the heap) and “Decrease-key” operation each can be done in O(log n) time.

If Prim’s algorithm is implemented using the above data structure, 

i. How many “Extract-Min” operations does it perform? Justify in one line.

ii. How many “Decrease-key” operations does it perform? Justify in one line.

iii. What is the total time complexity of the algorithm?
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