Minor I : Algorithms

Time:  1hr







   Max Marks : 20
a.  Is f(n) = Theta(f(n/2))  for all asymptotically positive functions f(n)? Justify your answer.

b. Give a pair of functions f(n) and g(n) such that neither f(n) = O(g(n)) nor g(n) = O(f(n)). 
c. Does f(n) = O(g(n)) implies f(n) not= Omega(g(n)) ? Justify.
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2. Can you use Master’s theorem to solve the following recurrence 

a. T(n) = 4T(n/2)  +   n^(1.5)? 

b. T(n)  = 2T(n/2)  +  n / log^2 n? 

             Justify your answer and solve both the recurrences in either case (yes/no).
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3. Give an algorithm to multiply two large integers? How much time does your algorithm take? Is it logarithmic, polynomial or exponential in the size of the input?
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4. You are given a list containing title, author, accession number, and publisher of all the books in a university library and another list of 30 publishers. Give a linear time algorithm to find out how many of the books were published by each of those 30 companies.
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5. Suppose you have a list of records of 1000 students in which only a few are out of order, not very far from their correct position. Which sorting algorithm would you use to put the whole list in order? Justify your choice.
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