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SECTION A: ANSWER ALL QUESTIONS IN THIS SECTION 

QUESTION ONE (30 MARKS)  

a) Define the following terms as used in data structures: 

(i) Linear Data structure 

(ii) Complexity of an algorithms 

(iii) Hasting  

(iv) Big O notation 

(v) “in place” Sorting        (8marks) 

b) Which sorting algorithm is best if the list is already sorted? why?   (4marks) 

c) What is the maximum possible number of nodes in a binary tree at level 6.  (4marks) 

d) Compare any two functions and for various values of n, determine when the second becomes 

larger than the first.         (4marks) 

e) What are expression trees? Represent the following expression (n) using a tree, comment on the 

result that you get when this tree is traversed in preorder, in order and post order. (10marks) 

        SECTION B – ANSWER ANY TWO QUESTIONS IN THIS SECTION 

QUESTION TWO (20 MARKS)  

a) Write an algorithm to delete a node which is before the given node.   (4marks) 

b) What is an algorithm? What are 5 characteristics of a good algorithm?  6marks) 

c) Sort the following sequence of keys using merge sort 66, 77, 11, 88, 99, 22, 33, 44, 55.  

           (4marks) 

d) Suppose a sequence is housed in an array in circular fashion. It is desired to add new items to the 

queue. Write down a procedure DQ to delete an element after checking queue empty status. 

           (6marks) 

QUESTION THREE (20 MARKS) 

a) The following values are to be stored in a hash table 25, 42, 96, 101, 102, 162, 197. Describe 

how the values are hashed by using division method of hashing with a table side of 7. Use 

chaining as the method of collision resolution.     (7marks) 

b) A linear array A is given with lower bound as 1. If address of A (25) is 375 and A (30) is 390, 

then find address of A (16).        (6marks) 

c) Consider the following specification of a graph G 

V(G) = {1,2,3,4} 

E (G) = {(1,2), (1,3),(3,3),{3,4},(4,1)} 

(i) Draw an undirected graph        (2marks) 

(ii) Draw its adjacency matrix.       (5marks) 

QUESTION FOUR (20 MARKS)  

a) What are the conditions under which sequential search of a list is preferred over binary search. 

           (3marks) 

b) What is a quick sort? Sort the following array using quick sort method. 

24,56, 47, 35, 10, 90, 82, 31        (4marks) 

c) Explain any two applications of the following data structures in computer programs: 

i. Queue 

ii. Stack            

          (4marks) 

d) Draw the expression tree of the following infix expression. Convert it into prefix and postfix 

expressions.   

((a + b) + c * (d + e) + f) * (g + h)       (9marks) 


