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UNIVERSITY EXAMINATIONS
EXAMINATION FOR JANUARY/APRIL 2023/2024 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE AND BACHELOR OF BUSINESS INFORMATION TECHNOLOGY
COURSE CODE: RCS  421
COURSE UNIT  :COGNITIVE SCIENCE 
DATE   _____________	TIME: 2 HOURS
QUESTION PAPER
GENERAL INSTRUCTIONS:	
Students are NOT permitted to write on the examination question paper during examination time.
This is a closed book examination. Text book/Reference books/notes are not permitted. 

SPECIAL INSTRUCTIONS:	 
This examination paper consists Questions in Section A followed by section B.
Answer Question 1 and any Other Two questions.
QUESTIONS in ALL Sections should be answered in answer booklet(s).  

1. PLEASE start the answer to EACH question on a NEW PAGE. 
2. Keep your phone(s) switched off at the front of the examination room.
3. Keep ALL bags and caps at the front of the examination room and DO NOT refer to ANY unauthorized material during the course of the examination.
4. ALWAYS show your working.
5. Marks indicated in parenthesis i.e. ( ) will be awarded for clear and logical answers.
6. Write your REGISTRATION No. clearly on the answer booklet(s).
7. For the Questions, write the number of the question on the answer booklet cover page in the order you answered them.  
8. DO NOT use your PHONE as a CALCULATOR.
9. YOU are ONLY ALLOWED to leave the exam room 1 hour to the end of the Exam.
10. DO NOT write on the QUESTION PAPER. Use the back of your BOOKLET for any calculations or rough work.

QUESTION ONE (30 MARKS)
a. Define deductive  reasoning 								(2 marks)
b. Explain the process of deductive reasoning				 		(4 marks)
c. Discuss Causal Inference: 								(3 marks)
d. Discuss Statistical Reasoning							 	(3 marks)
e. Let A =“Aldo is Italian” and B =“Bob is English”.                                     		(5 marks)
Formalize the following sentences:   
i. “Aldo isn’t Italian”
ii. “Aldo is Italian while Bob is English”
iii. “If Aldo is Italian then Bob is not English”
iv. “Aldo is Italian or if Aldo isn’t Italian then Bob is English”
v. “Either Aldo is Italian and Bob is English, or neither Aldo is Italian nor Bob is English”


f. Write the following in first order logic( predicate calculus) 				(4 marks)
i. Tom smiles to  everyone
ii. Everyone smiles to  himself

g. Use the truth tables method to determine whether (p →q) ∨ (p→ ¬q) is valid. 
It is valid.  										(6 marks)

h. Give five advantages of semantic networks 					 	(3 marks)

QUESTION TWO (20 MARKS)
a. There are three main types of deductive reasoning, briefly discuss them 		 (6 marks)
b. Discuss three common mistakes one is likely to make during logical reasoning  	 (6 marks)
c. Create a truth table for the following logic expression (P∧Q)∨(¬P∧R) 		 (4 marks)
d. Using a truth table ,Show that  [p ∧ (p→q)] →q is a tautology. 			 (4 marks)



QUESTION THREE ( 20 MARKS)
a. Use the truth tables method to determine whether the formula  p∧¬q→p∧q  is a logical consequence of the formula   ¬p.  							(4 marks)
b. Let’s consider a propositional language where					 	(3 marks)
i.  p means “Paola is happy”,
ii. q means “Paola paints a picture”,
iii. r means “Renzo is happy”.
Formalize the following sentences:
 1. “if Paola is happy and paints a picture then Renzo isn’t happy”
 2. “if Paola is happy, then she paints a picture”
 3. “Paola is happy only if she paints a picture”

c. Let’s consider a propositional language where
i.  A =“Angelo comes to the party”
ii.  B =“Bruno comes to the party”
i.  C =“Carlo comes to the party”,
ii.  D =“Davide comes to the party”.
Formalize the following sentences:                                				  (5 marks)
1. “If Davide comes to the party then Bruno and Carlo come too”
2. “Carlo comes to the party only if Angelo and Bruno do not come”
3. “Davide comes to the party if and only if Carlo comes and Angelo doesn’t come”
4. “If Davide comes to the party, then, if Carlo doesn’t come then Angelo comes”
5. “Carlo comes to the party provided that Davide doesn’t come, but, if  Davide comes, then Bruno doesn’t come”

d. Write a program in prolog  that computes the factorial of a number		 (4 marks)
e. Use the truth tables method to determine whether p→ (q ∧ ¬q) and ¬p are
logically equivalent. ( 4 marks)

QUESTION FOUR (20 MARKS)
a. Write a program in prolog that counts integers values from 0 to 20 			(4 marks)

b. Write a program in prolog to give the output below  					(4 marks)
?- loop(4).  
value of N is: 4  
value of N is: 3  
value of N is: 2  
value of N is: 1  
yes

c. A union operation such as  list_union(L1,L2,L3),  will take L1 and L2, and perform Union on them, and store the result into L3.  If the two lists have the same element twice, then after union, there will be only one. Write a prolog program to perform a union 		   (5 marks)

d. Discuss seven applications of logic programming                                                  	   (7 marks)

	
QUESTION FIVE ( 20 MARKS)
a. Discuss the differences  between inductive and deductive reasoning  		   (4 marks)
b. Write the following in first order logic( predicate calculus)			   (7 marks)
i. [bookmark: _GoBack]Everyone who sees Mary loves Mary.
ii. Someone eats and drinks.
iii. Everyone who walks is fit.
iv. Everyone who Joy loves loves someone who is happy.
v. If anyone fails, he cries.
vi. No one talks.
vii. Everyone loves himself.

c. Translate the following statements from first order logic to formal English 	(5 marks)
i. ∀x (fights(x) →∀y punished(y))
ii. ∀x(∀y hates (x,y)→(hates(x,x))
iii. ∀x (￢x  John →hates (George, x))
iv. ∃x(person(x) ˄ walk (x) ˄ talk (x))
v. ∀x∃y (love (Mary, x)→(love(x,y) ˄ happy( y)))
           
d. Define a  frame and state three advantages of using frames in knowledge representation 											(4 marks)
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