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1. (a) Using the master method, you can show that the solution to the recurrence T(N) =
4T(n/2) + n2 is T(N) = θ(n2). Show that a substitution proof with the assumption T(n) ≤
cn2 fails. Then show how to subtract off a lower-order term to make a substitution proof
work.

2. a) Explain the heap-sort algorithm along with its time complexity. Is the array with
values <23, 17, 14, 6, 13, 10, 1, 5, 7, 12> a max-heap?
b) Explain the insertion and deletion algorithm in B-tree along with its time complexities.

Explain how to find the minimum key stored in a B-tree and how to find the predecessor of a
given key stored in a B-tree.

3. Consider a modification of the rod-cutting problem in which, in addition to a price pi for
each rod, each cut incurs a fixed cost of c. The revenue associated with a solution is now
the sum of the prices of the pieces minus the costs of making the cuts. Give a
dynamic-programming algorithm to solve this modified problem.

4. Explain the Kruskal and Prim’s algorithm with suitable example. Also, discuss their time
complexities.

5. Explain Floyd-Warshall Algorithm to find all pair shortest path. Find all pair shortest
path of following problem also analyze its complexity.
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