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 QUESTION ONE: 
a.
Define artificial intelligence in the following context:-

(8 marks)

i.
Thinking


ii.
Acting


iii.
Rational thinking


iv.
Rational acting

b.
Outline four test items that a computer needs to pass in order to be considered intelligent.






(4 marks)
c.
Briefly explain five foundations of artificial intelligence.

(5 marks)

d.
Outline any five possible reasoning activities in real life that could be achieved using Artificial Intelligence Systems.


(5 marks)

e.
Explain the following terms as used in Artificial intelligence.
(6 marks)


i.
Natural Language Processing


ii.
Machine vision


iii.
Robotics

f.
Explain with examples the term agent as used in AI.

(2 marks)

QUESTION TWO: 
a.
Explain the term intelligent agent.




(2 marks)
b.
A rational agent depends on the four items as “task environment” or PEAS

· Performance measure

· Environment

· Actuators

· Sensors

Determine the possible agent PEAS for each of the following rational agents

i.
Vacuum cleaner.






(5 marks)

ii.
Automated taxi driving system.




(5 marks)

c.
Describe four types of agents.





(8 marks)

QUESTION THREE:



a.
What is searching in the context of A.I ?  State the conditions for any search.








(4 marks)
b.
Write the general search algorithm that is followed in any search problem.









(4 marks)

c.
In writing a chess-playing program, would it be better to implement depth first or breadth-first search?  Briefly explain why.


(2 marks)

d.
Suppose you have the following search space as given in the table:-

	State
	Next
	Cost

	A
	B
	4

	A
	C
	1

	B
	D
	3

	B
	E
	8

	C
	C
	0

	C
	D
	2

	C
	F
	6

	D
	C
	2

	D
	E
	4

	E
	G
	2

	F
	G
	8



i.
Draw the state space of this problem.



(4 marks)

ii.
Assume that the initial state is A  and the goal state is G,  Show how each of the following search strategies would create a search three to find a path from the initial state to the goal state.

A.
Breath first search.






(3 marks)

B.
Iterative deepening search.




(3 marks)

QUESTION FOUR: 
a.
Differentiate between the following terms knowledge and representation.












(4 marks)

b.
Explain the knowledge representation model by Ballinger, 1980 with the help of an appropriate diagram.





(6 marks)

c.
Write the predicate logic statements for the following statements.  Indicate the knowledge that is inferred from the statements.


(5 marks)

i.
Tilapia is a name of a fish


ii.
All fishes belong to the class of vertebrates


iii.
All vertebrates either live on land or in water

d.
Discuss five issues in knowledge representation.


(5 marks)

QUESTION FIVE:
a.
Explain the following terms as used in prolog programming, give examples.











(6 marks)


i.
Knowledge base


ii.
Query


iii.
Variable

b.
Given the sample prolog program, explain clearly the meaning of each statement.








(5 marks)



Happy (joy)



Listens 2 Music (mary)



Plays keyboard (joy):- listens 2Music (joy),



happy (joy)



Playskeyboard (mary):- happy(mary);



Listens2Music(Mary).

c.
Given the knowledge base below, answer the questions that follow


Woman (Mia)



Woman (Judy)

Woman (Yolanda)



Loves (Vincent, Mia)

Loves (Marsellus, Mia)



Loves (Pumpkin, honey-bunny)

Loves (honey-bunny, Pumpkin)

i.
Write a query to ask prolog to state which of the individuals is a woman.







(2 marks)

ii.
Write a query that asks prolog to identify an individual X such that Marsellus Loves and that individual is a woman?

(3 marks)

d.
Given the prolog program and the query, explain clearly what the query means.








(4 marks)



Loves (Vincent, Mia)



Loves (Marsellus, Mia)



Loves (Pumpkin, honey-bunny)



Loves (honey-bunny, pumpkin)


Jealous (X,Y):- Loves (X,Z), Loves (Y,Z)
1

