
 

 

 

USN            

 
Internal Assessment Test 1 – June 2024 

Sub: Analysis and Design of Algorithms Sub Code: BCS401 Branch: CSE 

Date: 03-06-2024 Duration: 90 mins Max Marks: 50 Sem / Sec: IV (A, B & C) OBE 

Answer any FIVE FULL Questions 
MARK

S 
CO RB

T 

1 (a) i. Consider the following algorithm and derive the time complexity of the 

following algorithm using analytical/general framework: 
ii.  

iii.  
 

SCHEME: 

Writing about general framework – 3 Marks 

Writing the mathematical expression – 1 Mark 

Solving and finding the time complexity – 2 Marks 

SOLUTION: 

 
 

6 CO1  L3 



 

 
 

 1 (b) Design an algorithm for performing sequential search and compute best case, worst case and 

average case efficiency with suitable notations. 

 

SCHEME: 
Algorithm – 2 Marks 

All cases efficiency and time complexity – 2 Marks 

 

SOLUTION: 

 
 

4  

 

CO1  L2 



 

2 (a) 

 
The above diagram represents a recursive tree with the recursive calls. From the 
diagram, identify the recurrence relations and solve the same using analytical 

framework to find the time efficiency. 

SCHEME: 

Writing the recurrence relation - 2 Marks 

Solving and finding the time complexity – 3 Marks 

 

SOLUTION: 
 
SOLUTION 

The recurrence relations from the above tree are written as follows: 

 

 

 
 

 
 

The time efficiency is O (2n) 
 

5 CO1 L3 

2 (b) Explain Big- O, Big – Ω, Big -Θ notations with examples. 
 

SCHEME: 

Notations and examples – 2 Marks each for Big 0 and Big omega  

1 Mark for big theta 

 

 

SOLUTION: 

5 CO2 L2 



 

 

 

 

 

 
 

 

3(a) 

Design an algorithm for performing Merge sort. Apply the same to the following set 

of numbers 4, 9, 0, -1, 6, 8, 9, 2, 3, 12  

 

SCHEME: 

Algorithm – 5 Marks 

Solving the problem – 5 Marks 

5 + 5 CO2 L3 

& L2 



 

 

 

SOLUTION: 

 
 

 
 



 

4(a) Consider the elements of array {E, X, A, M, P, L, E}. Perform bubble sort and 
selection sort on these elements and list out the number of comparisons taken for 

each sort. Identify which algorithm performed better. 

 

SCHEME: 

Bubble sort – 3 Marks 

Selection sort – 3 Marks 

 

SOLUTION: 

BUBBLE SORT 

 
 

SELECTION SORT: 

 
Number of Comparisons in Bubble sort and Selection sort are: 21 

6 CO2 L3 

4(b) Design an algorithm for checking whether all elements in a given array are distinct. 
 

SCHEME: 

Algorithm – 4 Marks 

 

SOLUTION: 

 

4 CO2 L2 



 

 
 

5(a)  Sort the following keyword “ALGORITHM” by applying Quick Sort technique. 

SCHEME: 

Solving the problem – 5 Marks 

 

SOLUTION: 

 

 
 

5 CO2 L2 



 

5(b) Give recursive algorithm to solve towers of Hanoi problem. Show that the efficiency 
of this algorithm is exponential. 

 

SCHEME: 

Algorithm – 2 Marks 

Recurrence Relation – 1 Mark 

Solving and finding the efficiency – 2 Marks 

 

SOLUTION: 

 

5 CO1 L2 



 

 

 
 



 

6  
Find the Minimum Cost Spanning Tree using Kruskal’s Algorithm  

 
SCHEME: 

Solving the problem – 10 Marks 

 

SOLUTION: 

 
 

10 CO4 L3 
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