
CCS 3200: Data Structures and Algorithms 

Supplementary Exam September 2017     Time: 2 Hours 

Instructions: Answer Question One and Any other two questions 

Question One (30 marks) 

1. Briefly describe the following terms as used with data structures and algorithms 

a. Data object 

b. Data abstraction 

c. Abstract data type 

d. Algorithm complexity 

e. Binary Tree         [10 marks] 

2. Give two differences between dynamic memory allocation and static memory allocation, stating the 

basis on which the difference is given      [6 marks] 

3. A queue is a special type of list. With a view of the general operations on a list, briefly describe the 

two main operations on a queue ADT      [6 marks] 

4. A company wishes to have a representation of their local area network. Give the data structure that 

is most appropriate for this purpose, stating the reasons for your choice  [4 marks] 

5. State and briefly explain the two types of algorithm complexity   [4 marks] 

6. Every data structure as a logical view and an implementation. Using a two dimension array as an 

example, briefly describe these two concepts     [4 marks] 

 

Question Two (20 marks) 

1. Define tree traversal, then using the tree below; describe the process of tree traversal using depth-

first traversal, giving the resulting sequence of node visits.    [8 marks] 

 



2. Using an example to illustrate, describe the following tree traversal techniques on a binary tree 

a. Pre-order traversal        [2 marks] 

b. Post-order traversal        [2 marks] 

3. Briefly describe how the insertion sort algorithm works, then use the following list to illustrate how 

the insertion sort works: 24, 5, 17, 9, 6, 2, 21, 15, 13, 10, 7, 5, 3   [8 marks] 

 

Question Three (20 marks) 

1. List two areas of application for the following data structures 

a. Graph 

b. Stack          [4 marks] 

2. Every data type has both a specification and an implementation. Outline the three elements of data 

type specification and the two elements of data type implementation, giving an example in each 

case          [10 marks] 

3. Briefly describe the following search algorithms 

a. Sequential search 

b. Binary search         [6 marks] 

 

Questions Four (20 marks) 

1. Algorithm complexity can be categorized into different levels. State five levels of algorithm 

complexity          [5 marks] 

2. A stack ADT may be implemented as an array list or a linked list. However, the array list 

implementation is most recommended. Describe two differences between these two 

implementations, and explain why the array list implementation is preferred. [6 marks] 

3. Define recursion and outline the three conditions necessary for a problem to be solvable by 

recursion          [4 marks] 

4. Distinguish between the following: 

a.  linear and non linear data structures      [2 marks] 

b. The Big-Oh, Omega and Theta notations for algorithm analysis   [3 marks] 

 

Question Five (20 marks) 

1. Describe the following concepts as used with algorithms 

a. Efficiency         [2 marks] 

b. Completeness        [2 marks] 

c. Correctness         [2 marks] 



d. Halting         [2 marks] 

2. Distinguish between the iterative definition and recursive definition of algorithms, giving one 

advantage of each         [6 marks] 

3. A friend has consulted you on coming up with a software for his fresh product shop. He wishes to 

ensure that all products take the shortest time possible, by selling the products in the order they 

came. What data type, and data structures would you recommend for this implementation. Give 

reasons for your answer        [6 marks] 

 

 


