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SECTION A: Multiple Choice [20 marks]
e Respond to ALL problems in this section.
e Select the most suitable response to each of the problems in this section.

Problem Al
Which one of the below mentioned is a data structure?
A. Peek
B. pop
C. Stack
D. insert
[2 marks]
Problem A2
Which of the following is true about recursion?
A. Arecursion happens when an element occurs many times in a linked list.
B. Arecursive program segment is very economic in terms of memory when compared to
a well-constructed iterative program segment that performs the same task.
Not all recursive programme segments can be written iteratively.
D. Arecursive program segment calls itself.

0

[2 marks]
Problem A3
Which of the following algorithms is applicable only on sorted data?
A. Binary search
B. Sequential search
C. Linear search
D. None of the above
[2 marks]
Problem A4
Which of the following operations can be performed on singly-linked list, doubly-linked list and
circular linked list?
A. Insertion - adding an element to the list.
B. Deletion - removing an element from the list.
C. Search - seek for an element in a given list.
D. All of the above.
[2 marks]
Problem A5
A concise, unambiguous and terminating sequence of operations to be performed to get the solution
to a problem is called
A. Complexity analysis
B. Problem
C. Algorithm
D. Requirements

[2 marks]
Problem A6
If Tis a binary search tree storing 12 elements. What is the smallest possible height of T?
A. lor2
B. 3or4
C. S5or6
D. 7o0r8
[2 marks]



Problem A7
Which of the following is an approach to traversing a graph?
A. Binary search.
B. Sequential search.
C. Both A and B are approaches to traversing a graph.
D. None of A or Bis an approach to traversing a graph.
[2 marks]
Problem A8
What is the time complexity of the following code?
inta=0;
for (i=0;i<N;i++){
for (j=N;j>i;j--) {
a=a+i+j;
}
}
O(N)
O(N*log(N))
O(N * Sgrt(N))
O(N*N)

=R

[2 marks]

Problem A9
The worst case occurs in linear search algorithm
A. when item is somewhere in the middle of the array
B. when item is not the array at all
C. whenitemis the last element in the array
D. Itemis the last element in the array or item is not there at all
[2 marks]

Problem A10

Construct a binary search tree (BST) by inserting the following alphabetically ordered keys in the
order they appear here: DCEBHFG. If we count the root as level 0, what keys appear at level 2 of a
BST constructed from the sequence D,C,E,B,H,F,G? Hint: construct the binary search tree (BST) by
picking from left to right, letters from the sequence and inserting them into a BST, thus D is the root
of the tree.

A G

B. BH
C. HG
D. CE

[2 marks]



SECTION B [20 marks]
e Respond to ALL problems in this section.
e (Clearly indicate each of the following assertions as true (T) or false (F).

Problem B1

A tree is always a linear data structure. [2 marks]
Problem B2

Doubly-linked lists need to be searched using depth-first or breath-first searches. [2 marks]
Problem B3

Push and pop operations are associated with stack data structure. [2 marks]
Problem B4

O(log(n)) is preferable as an algorithm’s complexity than O(n?). [2 marks]
Problem B5

An algorithm is a special data structure. [2 marks]
Problem B6

Probabilistic complexity represents the probability of an algorithm processing input in a specific
time. [2 marks]
Problem B7

In binary search, start at the beginning of the list and check every element in the list. [2 marks]

Problem B8
Inserting a key into a sorted singly linked list has O(n) complexity where n is the number of elements
in the list.

[2 marks]
Problem B9
Good algorithms are more important than fast computers.

[2 marks]
Problem B10
An array cannot be used to implement a binary search tree. [2 marks]
SECTION C [60 marks]

e Respond to ALL problems in this section.

Problem C1
The following sequence of numbers needs to be sorted in ascending order: 8,5,2,6,9,3,1,4,0,7. If in-
place selection sort was used, copy and complete the table below.

Sequence after Step 1 (Selection 1)

Sequence after Step 2 (Selection 2)

Sequence after Step 3 (Selection 3)

[3x5 marks]



Problem C2

A binary search tree is a data structure where each node has a comparable key (non-repeating) and
satisfies the restriction that the key in any node is larger than the keys in all nodes in that node's left
sub-tree and smaller than the keys in all nodes in that node's right sub-tree. Each non-leaf node has
exactly two child nodes. Each child must either be a leaf node or the root of another binary search
tree.

In representing some incomplete set of data, a programmer constructed the following binary search

tree.
a. Determine the valid range of values of x. [5 marks]
b. Determine the valid range of values of y. [10 marks]
Problem C3

The following diagram represents a graph.

C

@
Give the result if the graph is traversed using;

a. Depth-first-search starting at vertex S [10 marks]
b. Breadth-first-search starting at vertex S. [5 marks]



Problem C4
Expression tree is a binary tree in which each internal node corresponds to an operator and each leaf
node corresponds to an operand. Given the following expression tree, write down the outcome of

in-order traversal of the tree.
° a [15 marks]

*%%x%End of Paper****



