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1. Read the instructions very carefully

2. Thetime alowed for this examination is STRICTLY three hours

3. Read each question carefully before you attempt and allocate your time equally between all the Sections
4. Write clearly and legibly. Illegible handwriting cannot be marked

5. Number the questions you have attempted
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Section A Attempt All

Question 1.
1.Giventhe sets: A={1,2,3,4,5}, B={3,4,5,6,7} ,C={5,6,7,8,9} (8 marks)

Compute the following:
a) AuB

b) AnB

c) B-C

d) Power set of A

2.Given the set S={a,b,c,d,e}, find: (4 marks)

a) Thecardindlity of S, i.e., 8?£Sa7E
b) The number of subsets of S

3.Giventhesetss X={1,2} and Y={ab,c}, compute the Cartesian product XA?Y (2 marks)

4.Consider therelation R={(1,2),(2,3),(3,4)} onthe set S={1,2,3,4} Determine: (6 marks)
a) Thedomainof R.
b) Therangeof R.
¢) IsRafunction? Justify your answer.

5) Why are forma methods necessary in software development? (6 marks).

6) What are some of the major challengesin applying forma methods in software engineering? (4
marks)

7.Trandate each of the following statementsinto the language of sentential logic. Use the first
letter of the capitalised word(s).

i. ItisRAINING or OVERCAST, but in any caseitisnot SUNNY. (2mark)
ii. I will SUCCEED only if | WORK hard and take RISKS. (2 marks)
iii. Itisnot RAINING, but it is still too WET to play. (2 marks)
iv. If neither JAY nor KAY is home this weekend, we will go to the
BEACH;otherwise,we will STAY home. (2 marks)
v.Either Jonesisa FOOL or heis DISHONEST. (2 marks)

a

Section B Attempt only three

Question 1.

Using examples of predicate cal culus explain the following termsin formal specification (20 marks)
Predicates and Functions

Constants

Variables

Quantifiers
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Connectives

Question 2:

a) What are formal methods in software engineering, and why are they important? (4 marks)

b) Explain the difference between formal specification, formal verification, and formal validation. (6 marks)

¢) How do forma methods improve software reliability and security? (4 marks)

d) Discuss the challenges and limitations of using formal methods in real-world software development.(6 marks)

Question 3:

(a) Using truth tables, prove whether the following are tautol ogies, contradications or a
contingent. Give reason for your answer.(10 marks)

L~Pv(PAQ)vP
h(P—-Q)—P)—=P

(c) For each of the following, state whether its true or false giving reason for your answer.
A, B and C are sets.

i). If |JA| =3 and |B| = 4, then |JAUB| = 7. (5 marks)
i.if |A|=3,B|=|C|=5JAnB|=2,BnC|=3and|AnC|=|AnBnC|=1,
then[AuBuC|=8. (5 marks)
Question 4:
dscsd
a) Prove the following and explain your answer.
(10 marks)

(A—->B)e (TAvB)

(A B)& (A—>B)"(B—>A))

b) Explain the various proof rules that are often used with propositional calculus statements and
write their symbolic representation. (20 marks)

Question 5:

a) Discuss the significance of correctness, consistency, and completenessin formal specifications and how do
these attributes contribute to software reliability? (10 marks)
b) Describe the role of formal verification in software development and how doesiit differ from
traditional testing methods? (10 marks)

Question 6:

a) ShOW Y PPN A~ 1N\
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Explain your answer both your answers.

¢) Consider the following pairs of sentences. For each pair, determine if one implies the other, if

they are equivalent, or neither. Explain your answers. (9 marks)
Vo Yy Flx.y) Vi Vo Flx.y)

i+ day F(x, 3r) 1gg A= F(ax, 21)

Y Ay Flx. i) Vi 3 F{x. 1)
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