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INSTRUCTIONS:  Answer question one and any other two questions.  
       
   
QUESTION ONE (30 MARKS) 
a) A tree may be traversed breadth first or depth first.  In addition, dept first traversal may be in-

order, pre-order or post-order.  While using stack or queue operations to implement the 

algorithm. 

(i) Describe an algorithm for breadth first and in-order traversal techniques.         (10 Marks) 

(ii) Using a binary tree example, illustrate the operation of the depth first pre-order 

algorithm.                   (10 Marks) 

b) Describe the task assignment problem and show how the greedy algorithm design approach may 

be used to solve the problem.  Use an appropriate example to illustrate your answer.   (10 Marks) 

 

QUESTION TWO (15 MARKS) 

The choice of a data structure to use in implementing an algorithm affects the efficiency of the 

algorithm.  Using a stack ADT to illustrate, and considering POP () operation in the array-list 

implementations. 
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a) Design the algorithm for the POP ()operation in each implementation.   (6 Marks) 

b) By giving the complexity of each of the algorithm, show that the array-list implementation s 

more efficient.          (5Marks) 

c) What modifications would you make to improve the algorithm for the linked list 

implementation and what is the complexity of the new algorithm.   (4 Marks) 

 

QUESTION THREE (15 MARKS) 

a) Solution to algorithms may involve optimization or non optimization.  Describe the nature of the 

solution space of a problem, and how it influences the choice between these two approaches. In 

your answer, bring out the difference between these approaches.    (8 Marks) 

b) Describe the characteristics of the graph traversal problem, the nature of the solution and why the 

greedy algorithm approach offers the best alternative in algorithms design.  Use the prim’s 

algorithm to illustrate.         (7 Marks) 

 

QUESTION FOUR (15 MARKS) 

a) Describe the problem domain, in algorithm design and how it affects the choice of algorithm to 

solve the problem.  Use an appropriate example to illustrate.    (5 Marks)  

b) Explain any five issues that affect the design of an algorithm, using an appropriate example to 

illustrate.                    (10 Marks) 

 

QUESTION FIVE (15 MARKS) 

a) The backtracking algorithm is said to be an improvement on the greedy algorithm and specific 

implementation of the branch and bound algorithm.  While using the 4x4 puzzle problem to 

illustrate, describe the similarities and difference between the three techniques.           (10 Marks)  

b) Describe algorithm complexity and the use of asymptotic analysis in determining complexity. 

            (5 Marks)


