
COPYRIGHT RESERVED  End Sem (III) – MCA (XIV) 

2015 

Time : 3 hours 

Full Marks: 70 

Candidates are required to give their answers in their own words as far 

as practicable. 

The figures in the margin indicate full marks. 

Answer from all the Groups are directed. 

 

Group – A 

(Compulsory) 

1. Answer all questions of the following:     1x15=15 

a. In ………….. sort, average case is closer to best case than 

worst case. 

b. The notation ……….. is not asymptotically tight. 

c. ………… sort is an elementary sorting Algorithm. 

d. …………..programming is an approach developed to solve 

sequential or multistage decision problem. 

e. Divide and conquer is a ……………. Technique. 

f. Sorting is useful for: 

i. Report Generation 

ii. Responding to queries easily 

iii. Both (i) and (ii) 

iv. None of these 



g. What is the time required to search an element in a linked 

list of Length n? 

i. O(log2n) 

ii. O(n) 

iii. O(1) 

iv. O(n2) 

h. The time required to search an element in a binary search 

tree having n elements is: 

i. O(1) 

ii. O(log2n) 

iii. O(n) 

iv. O(n log2n) 

i. How many values can be held by an array A(-1………m, 1, 

......m) ? 

i. m 

ii. m2 

iii. m(m+1) 

iv. m(m+2) 

j. The time required to find shortest path in a graph with n 

vertices and e edges is: 

i. O(e) 

ii. O(n) 

iii. O(e2) 

iv. O(n2) 

k. Characteristics of the data that binary search uses but the 

linear search ignores is: 

i. Order of the list 

ii. Length of the list 



iii. Maximum value in the list 

iv. Mean of data values 

l. A full binary tree with n leaves contains: 

i. n nodes 

ii. log2n nodes 

iii. 2n nodes 

iv. 2n+1 nodes 

m. Running time of an algorithm is given by T(n) = T(n-1) + T(n-

2) – T(n-3) if n > 3 otherwise order of the algorithm is: 

i. n 

ii. log n 

iii. nn 

iv. n2 

n. the time complexity of an algorithm is given by T(n) = T(n-1) 

+ 
1

𝑛
 if n > 1 = 1, otherwise where n is input size order of this 

algorithm is: 

i. log n 

ii. n 

iii. n2 

iv. nn 

o. A search technique where we keep expanding nodes with 

least accumulated cost so far is called: 

i. Hill-climbing 

ii. Best-first 

iii. Branch and Bound 

iv. Divide and conquer 

 

 



Group – B 

Answer any five questions of the following:  4x5=20 

2. Write an algorithm for insertion sort on an array of size n. 

3. Define fractional knapsack problem. Give a greedy algorithm. 

4. Explain the essential idea of Dynamic programming. How does 

dynamic programming differ from Divide and Conquer approach for 

solving problems? 

5. Define NP-complete problems. 

6. Construct a Turing Machine to accept all languages of palindromes 

alphabet ∑ = (a, b). 

7. What is the benefit of randomization in quick sort algorithm? 

8. Give an analysis of best first search algorithm. 

9. Name at least four well known technique for solving problems 

algorithmically. 

 

Group – C 

Answer any five questions of the following:   7x5=35 

10. What do you understand by the “optimal substructure property” 

in a dynamic programming problem? 

11. Define undecidable problems. Also list three salient features of 

undecidable problems. 

12. Explain any five problems characteristics which are analyzed while 

choosing the algorithm to solve that problem. 

13. Write the algorithm for Best first search. What is the fundamental 

difference between Best search and algorithms like Depth first 

search, Breadth first search? 



14. Write down the Kruskal’s algorithm to find minimum spanning 

tree. Work out an example also. 

15. What is the difference between a pure recursive solution and 

dynamic programming solution to a problem? 

16. Write a recursive functions to find / calculate the sum of all 

elements in an integer array. 

…………….*………………… 
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