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1. a) Write the iterative algorithm to determine the product of
first ‘n’ natural numbers. Prove its correctness using loop
invariant method. (5 Marks)
b) Consider the following pseudo code
fun( x, n)
{
if ( n==0)
return 1; 10 CO1 | BL4
if(n==1)
return x;
else
return (x* fun(x,n-1);
}
Analyze its functionality and derive its time complexity.
(5 Marks)
2. a) Write the pseudo code for constructing the Huffman BL1
tree using greedy method. (4 Marks)
b) Consider the string “abbccddeeef”. Each letter in the
string must be assigned a binary code. Generate the code CO2
word for each character by constructing the Huffman tree. 10 BL3
i) Find the minimum length of encoded string.
i) Decode the string “710110011101". (6 Marks)
3. Consider a chain of 5 matrices and the matrix dimensions
as follows: 10 CO2 | BL3

| Matrix | A A Az A4 As |




Dimensions | 4x10 10x3 3x12 12x20 20X
7

Apply dynamic programming strategy to find the minimum
number of scalar multiplication to compute the product of
matrices (A1.A2.A3.A4.A5) with optimal parenthesization.

The subarray sum S(i,j) is the contiguous subarray with the
largest sum. Consider a sequence of 8 elements: A=[-2, 3,
4, -1, -2, 1, 5, -3]. Design O(nlogn) algorithm to find the
maximum sum subarray and determine the S(i,j) of given
A, where 1<=i<=j<=8.
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Graph coloring is the procedure of assignment of colors to
each vertex of a graph such that no adjacent vertices get
same color. Design an algorithm for this problem by
applying a backtracking method and colour the below graph
using red, yellow, and blue (m=3) (show any 10 possible
solutions in state space tree).
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