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Q. 1 Solve the recursive equation using recursion tree method and find the complexity. 

The recurrence equation is of the form given below 

 

T(N)=a T(N/b)  +  f(n) 

T(1)=1 

 

a=4, b=3, f(n)=N 

6 

Q. 2 a) Given a series of numbers, sort them on applying merge sort using divide and 

conquer approach. As you sort them, write a sequence number (1, 2 ,3 …..) 

following the way in which the divide and merge operation takes place. Write the 

number of division operation, merging operation and the total number of operations 

to sort the items. 

 

Nos:  14  12 100 20 13 2 8 6 10 18 

 

b) Write the pseudocode of merge sort. 

8(5+3) 

Q. 3 Consider the modified Partition algorithm named as ModifiedPartition, which is 

modified as: within a[m],a[m+1],... ,a[p-1] the elements are rearranged in such a 

manner that if initially t = a[m], then after completion a[q] = t for some q between 

m and p-1, a[k] >t for m <=k <q and a[k] <=t for q <k <p. q is returned. 

a) Write the algorithm for the ModifiedPartition 

 

b) For the given array show the stepwise single complete execution of the 

ModifiedPartition with pivot element as the first element of the array. Clearly show 

the values variables used in ModifiedPartition algorithm. 

[23, 18, 6, 11, 90, 5, 120, 33, 29, 2] 

7(4+3) 

Q. 4 Consider a knapsack problem. We have given a knapsack of capacity M and objects 

are present in two sets A and B. Each object of both sets has weight and profit 

corresponding to it. However, the objects are selected in sequence order. At first 

an object from set A then an object from set B and this order is repeated.  Provide 

the solution to knapsack problem using Greedy method for the followings. Assume 

the fractional object selection is allowed.  

 

Capacity of the knapsack is 25, 

 

Set A:  

Object A1 A2 A3 A4 A5 

Weight 10 5 9 3 11 

Profit 100 28 16 71 14 
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Set B:  

Object B1 B2 B3 B4 B5 

Weight 7 15 2 31 14 

Profit 90 4 55 200 41 

 

Represent the knapsack diagrammatically showing which all objects are selected 

into it. Compute the maximum profit achieved. 

Q. 5 There are seven jobs and, their deadlines and associated profits as shown- 

 Jobs J1 J2 J3 J4 J5 J6 J7 

Profits 3 5 20 18 0 6 30 

Deadlines 1 3 4 3 2 1 2 

Answer the following questions- 

a) Write the optimal schedule that gives maximum profit. 

b) Are all the jobs completed in the optimal schedule? 

c) What is the maximum earned profit? 

7(3+2+2) 

Q. 6 What is the problem with Dijkstra Algorithm in greedy programming. Explain the 

problem and how the problem has been handled using dynamic programming. 

Explain them with the help of graph. 

6(3+3) 
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