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QUESTION 1 (8 MARKS) 

Run the Maximum Program Stored Problem with L=66, n=12 and 

{n1,n2,n3,n4,n5,n6,n7,n8,n9,n10,n11,n12}={26,55,8,30,28,29,2,6,5,27,7,4}.  

A. Find the optimal number of programs stored with a disk of size 2L. (1 mark) 

B. Find the optimal number of programs stored using MPSP. (3 marks) 

C. Apply Absolute approximation algorithm with k value to be 1 and find one feasible solution. (4 marks) 

QUESTION 2 (8 MARKS) 
 
Given the 5*5 matrix of maze.  Draw the state space tree using backtracking to find all the possible 
solution from source (S) to destination (D). The movement can be made in four directions only: left, 
right, top, down. No diagonal movement permitted.  (4 marks) 
 
Once after the completion of entire state space tree, find all the paths and the path that has minimum 
number of A. (4 marks) 
 

S × A × B 

A B A × B 
× B B B A 
× × × B D 

A A A × × 

 

 

 

 

 

 

 

 



QUESTION 3 (8 MARKS) 

Mentioned below is the Prims algorithm that you are aware of. Follow the algorithm and find the 

Minimum Spanning Tree of the graph. Draw the table with values  for every iteration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (8 marks) 

j Near (j) 



QUESTION 4 (7 MARKS) 

Assume you run a multithreaded model of Fibonacci series with input as n=5.  

A. Draw the complete Directed Acyclic Graph (DAG) representing the strands, nodes and their links. (3 

mark) 

B. Name the DAG with the different types of edges and nodes. (2 mark) 

C. If the Fib (5) is executed with a single processor then it takes 22 time units to execute. Calculate the 

parallelism in this case. (2 mark) 

D. Given below is the algorithm of parallel and multithreaded Fibonacci for your reference. 

 

 

 

 

 

 

 

QUESTION 5 (8 MARKS) 

Given the graph 

 

 

 

 

 

Given the graph G=(V,E). Find the max clique of G. Construct another graph G’ that contains 3 copies of 

graph G, with the same edges. 

Hence G’=(V’,E’) where V’=12 nodes i.e ({1,2,3,4},{1’,2’,3’,4’},{1’’,2’’,3’’,4’’}). 

In G’, connect very individual vertex of each copy of the graph G is to all the vertices of the other two 

copies of the graph G. Say 1 is connected to 1’,2’,3’,4’,1’’,2’’,3’’,4’’ and similarly the other vertices. 

A. Draw the Graph G’ using the above constraints. (4 marks) 

B. Relate the max clique of graph G and G’. (3 marks) 

C. Apply absolute approximation algorithm with k value as 5 on the graph G’ and find the feasible clique.  

(1 mark) 



Section -2(30 Marks) 

1. Consider the following given graph 

 
Assume the start node is ‘a’. Compute the distance matrix representing the single source 

all pair distance matrix using the BellmanFord algorithm. Show all the calculations of the 

distance between the source to the nodes using a recurrence relation.  

Represent the computed distance matrix in the following form only. 

k a b c d e f g h 

1         
2         
3         
4         
5         
6         
7         

[7] 

 

2. Write the algorithm for augmenting a path in the residual network. 

For the following given network source is ‘a’ and sink is ‘c’, consider a path with the 

flow of 20 from node a to i to d to c, write the residual graph. 



 
[8] 

3. Write a non-deterministic algorithm to perform sorting of all the rows of a matrix into 

ascending order 

[7] 

4. Consider the following objective function and constraints,  

Minimize 
321 10311 xxx   

Subjected to  

0
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i. Convert the above linear programming system into standard form 

ii. Using the standard form of the linear programming system convert to slack form.  

[8] 
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QUESTION 8 

 
 
 

 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 



 
 
QUESTION 9 

 

 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
 
 



 
 
 

 
QUESTION 10 
 

 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
 
 

 
 



QUESTION 11 
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1. Write a divide and conquer algorithm to find the smallest and second smalles t 

elements in an array. For example arr[] = {21, 130, 2, 10, 4, 3}. Smallest is 2 and 

second smallest is 3. 

[6] 

2. We have given a knapsack (bag) with capacity 152 and there are 10 items 

(i1,i2,i3…i10). The weights in kg of 8 items are: (8,19,21,33,11,14,2,45). The 

profits for each item are: (111,82,91,100, 24,37,18,9). Using greedy method write 

the solution for the followings 

a. Knapsack is filled in order of highest to lowest profit. Write the profit 

obtained and items which are selected 

b. The ratio of profit by weigh is computed. Knapsack is filled in order of 

highest to lowest this ratio. Write the profit obtained and items which are 

selected 

[8] 

3. We have given an array {21, 17, 9, 8,11, 14, 7}. Perform the merge sort algorithm 

on this array and write steps showing working of Merge sort algorithm. Also show 

the values of variables used in the merge sort algorithm.  

[6] 

4.  Apply job scheduling to the jobs (j1 to j7) with profits={3,5,20,18,1,6,30} with 

deadline={4,1,4,1,3,2,2}. Do an optimal assignment to complete executing the jobs 

without collision or overlapping.   

            [6] 

5.  Let G={V,E} be a weighted directed graph. Each pair of vertices {vi , vj} is 

connected with weight wij.  

a. Write an algorithm to find the maximal distance from every node to every other node 

in the graph. Mention the formulae’ to be used. The graph is permitted to have to 

have a cycle and negative weights. Be concerned that you don’t get caught in loop, 

infinitely. Include this constraint in the algorithm too.       

            [6]                                                                                                          



b. Mention the Worst case complexity of the algorithm. Suggest an approach to 

optimize this algorithm and reduce the time complexity further.  

            [2] 

6. Using Prim’s greedy algorithmic obtain minimum spanning tree from the given 

graph. Draw the step by step representation of reducing the graph.     

            [5] 

 

Mention complexity of the algorithm. 

            [1] 
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There are 10 questions and each question takes 2 marks  

 

 
1. What is the correct definition of NP time  

a. NP stands for non-polynomial algorithm time 

b. NP stands for non-deterministic polynomial algorithm time 

c. NP stands for non-computational polynomial algorithm time 

d. NP stands for non-performing polynomial algorithm time 

e. Both a and b 

f. both c and d 

  

2. Consider a graph G consists of n nodes. Only three subgraphs G1, G2 and G3 possible to generated and they 

have the size k1, k2, and k3, such that k1> k2 and k2>k3. Property of G1, G2 and G3 is such that all the 

nodes are connected with each other. What is size of maximum clique for the graph G in this case? 

a. k1 

b. k2 

c. k3 

d. none  

 

3. A non-deterministic algorithm uses 3 functions. Mention the name of these three functions  

a. Random(x) 

b. Choice () 

c. Success() 

d. Failure() 

e. Function a, b, c 

f. Function b, c, d 

g. Function a,b,d 

 

4. Which of the following Boolean expression is in CNF? 

a. (x1 or x2 or x3) and (x’1 or x’2) and (x1 or x’2 or x’3) 

b. (x1 and x2 and x3) or (x1 and x’2 and x3) or (x’1 and x2) 

c. (x2 and x3) and (x1 and x’2 or x3) or (x1 and x3) 

d. ((x2 or x3) or (x’1 and x’2 and x’3) and x2) or (x1 and x’3) 

 

5. Consider a graph which has V={A,B,C,D,E,F} and the edge set E 

={(A,B),(A,C),(A,D),(C,B),(B,E),(D,E),(D,F)}. Find the minimum number of colors required to color this 

graph 

a. 2 

b. 3 

c. 4 

d. 5 

 

 



6.   Let w={5,7,10,15,18,20} and m=35. Find all the subsets of w that sums up to m. Choose the number of 

subsets that you obtain. 

 

a. 1 

b. 2 

c. 3 

d. 4 

 

7.  What is the condition that checks the diagonal clash in N-Queens problem? Let (a,b) and (c,d) refers to the 

index of placing the queens. 

 

a-b=c-d 

a+b=c+d 

 

a. Only A 

b. Only B 

c. Both A and B 

 

8. Let the profit of unbreakable items be {1,1000} and the weight of the items be {1000,1} in kg. The maximum 

capacity of the knapsack bag be 1000 kg. Choose one optimal solution and one feasible solution to this 

problem. Calculate the absolute difference of their profit.  

a. 1000 

b. 1 

c. 999 

d. 900 

9. Map the algorithms with their complexities  

A. Greedy Knapsack 

B. Fractional Knapsack 

C. Brute force N-Queens algorithm 

D. Minimum Spanning Tree  

1. O(N^N)  

2. O(N^2)  

3. O((N+E) log N) 

4. O(N log N) 

 a. A-1, B-2, C-3, D-4 

b. A-4, B-2, C-1, D-3 

c. A-4, B-3, C-2, D-1 

d. A-3, B-2, C-1, D-4 

10. How many subsets can be generated from 12 elements? 

a. 12 

b. 144 

c. 4096 

d. 1728 
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