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INSTRUCTIONS:  Attempt any THREE questions                 

 

QUESTION ONE (20 MARKS) 

a) Distinguish between each of the following terms as used in Neural Networks. 

i. Supervised and unsupervised learning      (2 Marks) 

ii.  Pattern Classification and Pattern Association     (2 Marks) 

iii.  Feed forward network and recurrent network     (2 Marks) 

iv. Threshold and bias        (2 Marks) 

b) Briefly explain any three application areas of Neural networks   (6 Marks) 

c) The basic operation of an artificial neuron involves summing its weighted input signal and 

applying an activation function to determine whether it will ‘ fire’  or not. 

i. Explain what you understand by the term ‘activation function’  (2 Marks) 

ii.  Using appropriate illustrations, explain each of the following activation functions 

a. Binary Step Function       (2 Marks) 

b. Bipolar Sigmoid Function       (2 Marks) 

QUESTION TWO (20 MARKS) 

a) Using appropriate notations, explain each of the following entailment concepts of logical 

inference algorithms. 

i. Logical Equivalence         (3 Marks) 

ii.  Validity           (3 Marks) 
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iii.  Satisfiability          (3 Marks) 

b) Describe each of the following inferences rules     (4 Marks) 

i. Modus Ponens 

ii.  And-Elimination 

c) Daniel, Victor and Mercy belong to the Kachfers Club. Every member of the Kachfers Club 

is either a skater or a mountain climber or both. No mountain climber likes rain, and all 

skaters like snow. Mercy dislikes whatever Daniel likes and likes whatever Daniel dislikes. 

Daniel likes rain and snow. 

Let S(x) mean x is a skater, M(x) mean x is a mountain climber, and L(x,y) mean x likes y, 

where the domain of the first variable is Kachfers Club members, and the domain of the 

second variable is snow and rain. Translate the above English sentences into first order logic 

(FOL) using quantifiers ∃ and ∀ where appropriate.     (7 Marks) 

QUESTION THREE (20 MARKS) 

Artificial Intelligence (AI) currently encompasses a huge variety of subfields, ranging from general-

purpose areas, such as learning and perception to such specific tasks as playing chess, proving 

mathematical theorems, writing poetry, and diagnosing diseases. It systematizes and automates 

intellectual tasks and is therefore potentially relevant to any sphere of human intellectual activity. In 

this sense, it is truly a universal field. Unlike many existing fields like Physics, Biology and 

Chemistry, AI still presents various open challenges and research problems. Discuss any five 

specialization areas of Artificial Intelligence.       (20 Marks) 

  

QUESTION FOUR (20 MARKS) 

a) Suppose we want to use the A* algorithm on the graph below to find the shortest path from node 

S to node G. Each node is labeled by a capital letter and the value of a heuristic function. Each 

edge is labeled by the cost to traverse that edge. 

 

 

 



Meru University of Science & Technology is ISO 9001:2015 Certified 

                                                                  Foundation of Innovations  Page 3 

 

 

 

 

 

 

 

 

For this problem: 

i. Perform the A* algorithm on this graph, filling in the table below. You should not need all the 

lines in the  table. Indicate the f, g, and h values of each node on the queue as shown in the first 

two rows of the table. You need not write the contents of the (priority) queue in order in the 

table. Assume that if you find a path to a node already on the queue that you update its cost 

(using the lower f value.        (6 Marks) 

Iteration  Node Expanded Priority queue at the end of this iteration 

0 S S=0+6=(i.e. S=g(S)+h(S)=f(S) 

1 A A=2+4=6; B=3+4=7 

2 B  

3   

4   

5   

6   

7   

8   

ii.  Show the path found by the A* algorithm on the graph above   (3 Marks) 

iii.  Make this example inadmissible by changing the heuristic value at one of the nodes. 

What node do you choose and what heuristic value do you assign?   (4 Marks) 
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b) The output of a problem-solving (searching) algorithm is either failure or a solution because 

some algorithms might get stuck in an infinite loop and never return an output. Outline the four 

ways in which a search algorithm’s performance can be evaluated.   (7 Marks) 

QUESTION FIVE (20 MARKS) 

a) You are hired as knowledge based systems’ engineer to develop a medical diagnosis system for 

Afya Bora Medical Services. In your task, you are expected to provide a detailed functionality 

expectations of your intelligent agent. Further, you are expected to provide an explanation to the 

board on the nature of environment the system will operate and interact with the existing 

systems. Using this background, answer the following questions; 

i. Briefly describe the expected functionality of the agent.    (2 Marks) 

ii.  Using the PEAS framework, explain the expectations of the agent.  (6 Marks) 

iii.  Using appropriate illustrations, explain two probable operation environments that the 

system can operate within        (6 Marks) 

iv. Write a detailed pseudo-code for the main functionality of the system.  (6 Marks) 


