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INSTRUCTIONS: Answer question one and any other three questions 
 

QUESTION ONE (20 MARKS) 

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

from general-purpose areas, such a 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. For each of the following categories, discuss the 

problem, desired goals and describe probable AI methods which can solve the problems 

a) Robotics          (4 marks) 

b) Natural language processing (NLP)       (4 marks) 

c) Machine Learning         (4 marks) 

d) Computer Vision        (4 marks)  

e) Deep Learning          (4 marks) 
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QUESTION TWO (20 MARKS) 

a) Consider the problem of planning a route for a robot to take from once city to another. 

The basic action taken by robot is ),( yxGo , which takes it from city x to y if there is a 

direct route from x  to y ; you can assume that all such facts are already in the KB. 

The robot begins in Meru and must reach Mombasa  

i. Use a weighted graph to represent the options of the robot  (4 marks) 

ii. Write a suitable logical description of the initial situation of the robot  

(2 marks) 

iii.  Write a suitable logical query whose solutions will provide possible paths to 

the goal        (4 marks) 

iv. Write a sentence describing the Go action    (4 marks) 

v. Now suppose that following the direct route between two cities consumes an 

amount of fuel equal to the distance between the cities. The robot starts with 

fuel at full capacity. Augment your representation to include these 

considerations. Your action description should be such that the query you 

specified earlier will still result in feasible plans. 

Describe the initials situation, and write a new rule or rules describing the Go  

action         (3 marks) 

vi. Now suppose some of the vertices are also gas stations, at which the robot can 

fill its tank. Extend your representation and write all the rules needed to 

describe gas stations, including the Fillup action   (3 marks) 

 

QUESTION THREE (20 MARKS) 

a) Represent the following sentences in first-order logic, using a consistent vocabulary 

i. Define the vocabulary to be used for each of the sentences (ii) to (vii)  

         (6 marks) 

ii. Every person who buys a policy is smart    (2 marks) 

iii.  No person who buys an expensive policy     (2 marks) 

iv. There is an agent who sells policies only to people who are not insured 

         (2 marks) 
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v. There is a barber who shaves all men in town who do not shave themselves 

         (2 marks)  

vi. A person born in Kenya, each of whose parents is a Kenyan citizen or a 

Kenyan resident, is a Kenyan citizen by birth    (3 marks) 

vii.  Politicians can fool some of the people all of the time, and they can fool all of 

the people some of the time, but they can’t fool all of the people all of the time

         (3 marks)  

      QUESTION FOUR (20 MARKS) 

The following quadrant presents the various definitions of Artificial Intelligence 

Systems that think like humans Systems that think rationally  

“ The exciting new effort to make 

computers think....machines with minds, 

in the full and literal sense” (Haugeland 

1885) 

“[The automation of] activities that we 

associate with human thinking, activities 

such as decision-making problem solving, 

learning....”(Bellman 1978) 

“The study of mental faculties 

through the use of computational 

models” 

(Chamiak and McDermott 1985) 

“The study of the computations that 

make it possible to perceive, 

reason, and act” (Winston,1992) 

Systems that act like humans  Systems that act rationally  

“The art of creating machines that 

perform functions that require intelligence 

when performed by people”(Kurzweil, 

1990) 

“The study of how to make computers do 

things at which at the moment, people are 

better”(Rich and Knight, 1991) 

“Computational Intelligence is the 

study of the design of intelligent 

agents.” (Pooleet al..,1998) 

“AI ... is concerned with intelligent 

behaviour in artifacts” (Nilsson, 

1998) 

 

a) In your opinion, do these definitions of AI still hold? Justify your answer  

          (5 marks) 

b) In your own understanding and experience, how would you define Artificial 

Intelligence        (3 marks) 
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c) Identify two of the above categories defining AI, and using two appropriate 

examples in each, discuss how artificial intelligence has been able to achieve the 

objectives therein        (12 marks)

       

      QUESTION FIVE (20 MARKS) 

a) Having been hired as a knowledge Engineer, outline the steps that you would follow in 

developing an Expert system for Vision Technologies ltd   (6 marks) 

b) Vision Technologies ltd have been awarded a tender to develop a gym system that 

provides guidance to the user of a gym. Assuming that all exercise equipment in a gym 

is equipped with the appropriate sensors and that relevant information from the user is 

also available, the system collects this information on an ongoing basis during the 

workout. It compares it against information collected previously, and makes 

suggestions for exercises to the user. It may also configure equipment specifically for 

the user and the exercise to be performed  

As the lead engineer, you are expected to provide a rule-based system to implement 

this task. You need to provide 

i. All the general aspects of the system     (4 marks) 

ii.  Probable rules to be implemented      (5 marks) 

iii.  The system design        (5 marks) 

      

         

       


