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Part A

Answer any ten guesfions.

Each question carries 2 marks

I
I

1.

.+.

1

Prove any one of the De Moi-gan's Laws of rogicar equivarence.

Define Existential q uantifier.

Give a direct proof to show that the sum of two odd integers is even.

Express the difference of the sets A and B and the complement of A using venn diagrams

Suppose At : {1,2,,J, . .. , z}for i : 1,2,2,.. . .Find UZrA,
Differentiate between bijection and surjection

List the ordered pairs in the relation R from {0, 1, 2,2,4} to {0, 1,2,J\where
(o,b) e Rif and,onlyif a*b:4.
Draw the diagraph that represent the relation

{(1,1), (1,4), (2,2), (9,3), (4,1)} onthe set {r,2.2,4}.
show that the "divides" relation on the set of all positive integers is not an equivalence
relation.

Form a rational quartic whose roots are 1, _1, Z + tB
lf a, 8,7 are the roots of the equatio n ZTvJ * 42nz _ 2gr _ g _ 0, find the vatues ofa+0*1andaBy

Find aileast one root of the equation 2c5 + 14 + r * 2 : 1212 (r+ 1)?

(Ax2=ZA)
part B
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Ansv,er any six qtiesl/on-s

Each question carries 5 marks

13. Check whether pV *,(p A q.) atautology.

14. Use rules of inference to show that the hypotheses 'lt rs not sunny this afternoon and it is
colder than yesterday', ' we will go swimming only if it is sunny', ' lf we do not go to

swimming, then we will take a canoe trip' and ' lf we take a canoe trip. then we will be

home by sunset' lead to the conclusion 'We will be home by sunset'.

15. Define the following with an example.

(i) Universal instantiation.

(ii) Universal generalization

(iii) Existential instantiation

16 Prove that C n (B J C) : (A:t B) Lr (,4 n C)

17. Showthatthefunction f OefineOfrom.RtoB by f(*): o,n + bwith a,b constants. is

an invertibie function where a * A Also find the inverse of f
18. What are the sets in the partition of the integers arislng from congruence modulo 4.

19. Determine whether the posets with these Hasse Diagrams are lattices.
$3 {rl

20. ll a, p,,1 be the roots of the equationr3 + qr * r : 0,form the equation whose roots
are p* t - 2a,1+ a - 20,a + 0 - 2l

21. Solvethe equation6ra - 1313 - 3512 - r *3 : 0. given that one of its roots is
z-y5z

(6x5=30)

Part C

Answer any twa questians.

Each question carries 15 marks.

22. (a) State and prove De-Morgan's laws for quantifiers.

(b) show trat --Vr[P(r) -+ Q@)] : SriPt*) n -Q(r)l
(c) What do you mean by negation of quantified expressions?
(d) Translate the following sentences into logical expressions.
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(i) You will aet 3n A in the c!;ss :f anC only if you either do every exer{:isc i1 ihig [gq]r.

or you get an A on the final.

(ii) You cannot ride the roller coaster if you are under 4 feet tall and unless you are

more than 16 years old.

23. a) Evaluate f + g,, fg, f " g, g a/ forthe functions fand gdefined from Rto R by

f {*) : 12 + l and g(r) : *'t- 2

b) Given the poset (2,4,6,9,L2,18.27,36,48, 6A,72y, /).rinO the maximal

element. minimal element ,greatest element and least element if any. Also compute the

upperbounds and least upperbound of {2, 9} and lower bounds and greatest

lowerbound at {6A,721.

24. Let R and S be relations on a set A represented by the matrices

ar: 
L

(o) ft u

1

1

0

0

1

1

0

1

0

and Ms :
0

0

1

0

1

1

1

1

1

Find the matrices that represents

S (b)R n -9 (r) S o ft (d) -R o -B (e) R e S

25. a) Solve ra + 3r3 + *2 - 2 : 0?

b) Determine the nature of the roots of the equatio n 14 + 3s2 + 2r - 7 : A?

(2x 15=30)
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