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QUESTION ONE (COMPULSORY) [30 MARKS]

Explain the three basic design goals that one should strive when designing for a program and
how the complexity of a program can be measured. [3 marks]
Explain the ways how dynamic memory allocation helps in managing and data how variable
declaration affect memory allocation? [3 marks]
Create a binary search tree for the following numbers start from an empty binary search tree.
45,26,10,60,70,30,40. Delete keys 10,60 and 45 one after the other and show the trees at each
stage [S marks]
Explain the process of garbage collection and the concept of memory leak as used in the
study of data structures. [4 marks]
Algorithm analysis is the study of an algorithm’s efficiency with respect to resource
utilization. What are these resources? |2 marks)
You are given an array elements of size n=10000 of time complexity of f(n). Suppose you are
to search for a given value using binary search strategy explain the condition that will result in

the following types of analysis.

i. Destcase [2 marks]
ii.  Worst case [2 marks]
Construct a binary tree representing an arithmetic expression. [4 marks]

(B+1)*3)/((9-5)+2) - (B *(7-4) +6))

Figure 1 shows the structure of an array named CAT in computer memory
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Figure 1: Structure of an array in memory

Write a java code excerpt that will:

i. Create and initialize the structure as in figure 1 above. [2 marks]
ii. Compute Total and mean of each row and populate as new two columns on
Right-hand-side of the structure. [3 marks]
iii. Sort the marks in ascending order. (Hint use the sort () method or function sparingly)

[3 marks]

Page 2 of 5




QUESTION TwWQ [20 MARKS)
a. What are the different ways of representing a Binary Tree?
b. Consider the binary tree ip Figure 2:
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[2 marks]

Figure 2: Binary Tree
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Show intermediate tree steps to add element 58

in this tree,
¢. Show

the result ofinserting 10,12,1,14,6,5,8,
initially empty binary heap.
Write the Steps required to ey

€. The keys 12,18,13 3.5,
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aluate the postfix expression.
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15,3,9,7,4,1 1,13, and 2,0ne ata time,

[3 marks|
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ii. Write a java program to implement the algorithm in d (i) above. [4 marks]

QUESTION FOUR [20 MARKS]

a. What is meant by a non-linear data structures? [2 marks]

b. Explain the Prim's algorithm to find minimal spanning tree for a graph and show how it is

different from Kruskal’s algorithm. [3 marks]|

¢. Suppose an array Score contains 6 elements as follows: 19, 11, 23, 9, 3 and 15. Using relevant

illustration explain how you will carry out the following Sorting algorithms. Which one will
you prefer?

i.  Selection sort [3 marks]|

ii. Bubble sort [3 marks]|

d. You must keep track of some data. Your options are:

A linked-list maintained in sorted order.

A linked-list of unsorted records.

A binary search tree.

An array-based list maintained in sorted order.
An array-based 115‘[ of unsorted rtcords
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For each of the listed scenarios, w hich choices would be best? Explain your answer. [3 inarks]‘ =

e. The elements of arrays in Table 1 and Table 2 represent 5 student and score of 2 students in

five subjects respectively. Use it to answer questions that follow.
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Tablel: Array of Students
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Table 2: Array of Score

write a signature/syntax of creating array and
initializing a students and a scores arrays
[3 marks]

ii.  State the output of the following code segments [3 marks]
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L studem[ ]
13 | score[0][1]
4 | score2][1]
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