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10.

Answer ALL questions.
PART A — (10 x 2= 20 marks)
Define conditional statements. Write the truth table.
Define equivalence of formulas.
Give an example of a relation which is both symmetric and antisymmetric.
What is meant by an equivalence relation? Explain with an example.

Show that in a group (G, *) the identity element 1s unique.

If f:G,—>G, is a group homomorphism, show that Kerf is a normal subgroup
of . '

Prove that ¢-0 =0 =0-a in a ring .

Define a polynomial ring.
What is power set? Give an example.

State Demorgan’s laws on a complemented distributive lattice (L, A, V).
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(a)

(b)

(a)

(b)

(b)

(i)  Obtain PDNF and PCNF for (PA @) v(~PAR)v(Q AR). (8)
(11) Determine validity of the following argument. My father praises me
only 1if I can be proud of myself. Either I do well in sports or
I cannot be proud of myself. If I study hard, then I cannot do.well in
sports. Therefore, if father praises me, then I do not study well. (8)
Or
(1) Verify whether (qv.r) ->(p /\"““f‘) is a tautology. ' (8)
(ii) Show that n°+2n is divisible by 3 for all n>1 by method of
induction? 1 (8)
() Let X=1{1,2,34,567 and R={x, y)/x—y is divisible by 3}.
Prove that R is an equivalence relation. Draw the graph of R. (8)
(ii) Let A={1,2, 3}. Define f: A—>A by f(1) =2, f(2)=1 and f(3)=3.
Find 7%, 4, f~. | (8)
Or
(1) Let R denote a relation on the set of all ordered pairs of positive
integers such that (x, y) R{(u, v) if and only if xv =yu . Show that
R 1s an equivalence relation. ' - (8)
) If fr:A->B and g:B—->C are onto functions. Prove that the
product function (go f): A—C is also onto. (8)
(i) Show that in a group <G, *>, if for any a, be G, (a =I'=b)2 = q® *b*,
then <G, *> must be abelian. (8)
(1) Show that the set of all elements a of a group <G, *> such that
a*x=x*a for every xeGis a subgroup of G. | (8)
Or
(1)  Show that among the cosets determined by a subgroup S in a group
<@, *>, only one of the cosets is a subgroup. | - (8)
(i) Show that every subgroup of a cyclic group is normal. (8)
2 95393

PART B — (6 x 16 = 80 marks)
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(1)
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State and prove any four properties of a ring. (8)

Prove that every field is an integral domain. - (8)
Or

If a ring R 1s an integr_al domain, prove that th_e‘polynomial ring

'R[x] is also an integral domain. | | (10)

If R is an integral domain with unity element, pfove that every
unitin R[x] isaunitin R. . (6)

In a lattice (L, <,A,Vv), prove that the following are equivalent. For
a, bel, |

- (1) a<b | | | -
(2) ;avb=b I
(3) anb=a.

Show that in a lattice (L, <,Av), for g, bcelL,

av (bac)s (avb)n(ave).

Or

Prove that every chain is a distributive Lattice.

In a Boolean Algebra, pr'ove that (an b)' =a'vb and
(av b)' —a' Ab', for all ,beL.

3 ' 95393




