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INSTRUCTIONS: Answer Question ONE and any other Two questions. 
 
 

QUESTION ONE (30 MARKS) 

a) Write down True or False for the following     (10 marks) 
i) Data Structure refers to the permanent storage and manipulation  of 

data  
ii)  Array is  a linear Data structure 
iii)  Algorithms are platform independent but they can be implemented only 

in one procedural language 
iv) Asymptotic notation Θ represents greater than between two functions 

f(n) and g(n) 
v) A matrix has an order of multiplication 

b) Define an algorithm        (2 marks) 
c) State two main measures for the efficiency of an algorithm    (2 marks) 
d) Describe the complexity theory      (2 marks) 
e) State the complexity of the average case of an algorithm   (4 marks) 
f) Define what is meant by analysis of algorithms and why is analysis of algorithms 

important to computing.       (5 marks) 
g) Write a pseudo code for the binary search algorithm.  Argue that worst case running 

time of binary search is O(lg n)      (5 marks) 
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QUESTION TWO (20 MARKS) 

a) Write a pseudo code for the merge sort algorithm    (5 marks) 
b) Write in detail at least two general approaches i.e. algorithm design techniques to the 

construction of efficient solution to problems?    (5 marks) 
c) Write short note on any two of the following:    (10 marks) 

(i) Heap sort 
(ii)  Minimum Spanning Tree 
(iii)  Greedy Algorithm 
(iv) Quick Sort 

 

QUESTION THREE (20 MARKS) 

a) Define the (3) THREE complexity classes, P, NP and NP-Complete  (6 marks) 

b) Briefly describe the Dynamic Programming algorithm design technique (4 marks) 

c) With the help of a suitable example, explain what is meant by the term “space-time 
tradeoff”         (6 marks) 

d) Describe the main characteristics of the Greedy algorithm design technique (for 
solving optimization problems)      (4 marks) 

QUESTION FOUR (20 MARKS) 

Consider the problem of finding the intersection of two sets A and B, which contain n 
elements and m elements respectively. 

a) Briefly outline a Brute force approach to this problem and state the time complexity
          (4 marks) 

b) Explain how AVL tee (s) may be used to develop an algorithm whose time 
complexity is )loglog( mmnnO +       (6 marks) 

c) Show how the algorithm in part (b) above will find the intersection of the two sets 
{ }13,9,4,28,22,15,8,25,11,20{}25,3,28,7,10 == BandA    (6 marks) 

d) Explain whether each of the two approaches in part (a) and (b) above are optimal 
          (4 marks) 
 

QUESTION FIVE (20 MARKS) 

a) Distinguish between a decision problem and an optimization problem (4 marks) 

b) Explain what is meant by the term balancing as it relates to algorithm design 

          (4 marks) 

c) With reference to (i) the design and (ii) the time complexity, explain the effect of 

balancing both the QUICKSORT and MERGESORT algorithms.  Explain whether 

both of these algorithms are optimal      (6 marks) 
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d) On a popular game show, Footloose Freddy was given a chance to win a new car.  To 

do so, he was required to guess the price of the car within a stipulated time.  the 

show’s host was only allowed to reply “higher” or “lower” every time Footloose 

Freddy guessed incorrectly (too low or high, respectively).  In his excitement, 

Footloose Freddy guessed wildly, and subsequently went home on Foot.  How should 

he have approached the problem?      (6 marks) 


