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Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1.  Find the truth set of the proposition function p(x) = “x+2>7” defined on the
set of positive integers.. '

2.  Negate the statement, “Every student has at least one course where the
lecturer is a teaching assistant”.

3.  Give an example of relation R on A = { 1,2 3} which is both symmetric and
antl symmetric.

4. Iff:A—> B and g:B—C are dne-to-one, prove that the composition function
gof is one-to-one.

5. Define a homomdrphism.

6. State Lagrange’s theorem.

7. Provethat-a-0=0=0-a inaring R.
8.  Define a polynomial ring.

9.  State the distributive law in lattices.

10. Give an example of two elements Boolean algebra.
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PART B — (5 x 16 = 80 marks)

Obtain PDNF and PCNF for (PA@Q)v(~PAR)v (@AR). (8)

Determine validity of the following argument. My father praises me
only if I can be proud of myself. Either I do well in sports or 1
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
Verify whether (gv r) - (pA~ r) is a tautology. (8)
Show that n®+2n is divisible by 3 for all n>1 by method of

induction. : . ‘ (8)

Prove that the relation “congruence modulo m” over the set of
positive integers is an equivalence ‘relation. 8)

Prove that the mapping f:X —» X where X= {x eRx= O}

defined by f(x)=1/x is one-to-one and onto where R is the set of

real numbers. (€))

Or

If f(x)= x2+x+1 and g(x)=2x-1 where xis a real number, find
fog, gof, fof, gog and h(x) such that goh=1. 8)

Let R denote a relation on the set of all ordered pairs of positive
integers by (x,y) R(u,v)if and only if xv=yu. Show that R is an
equivalence relation. ‘ (8

If a and b are the elements of a group (G,*), then prove that

(a*xb)'=b"#*a™. (8)
Show that the (2,5)encoding function defined by e(00) = 00000,
e(01) =01110, e(10) =10101, e(11) =11011 1is a group code. (8)
Or
Prove that a subgroup H of a group G is normal if and only if
xHx' =H forall xe H. 8)
Let G be a group and a € G. Show that the map f:G — G defined
by f(x)=axa™ forall xeG isa homomorphism. A A 8)
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Prove that the set S of all real numbers of the form a + b2 , where
a and b are integers is a commutative ring with unity with respect

to usual addition and multiplication. (8)
Prove that every field is an integral domain. 8)
Or

State and prove the cancellation laws of addition in a ring (R,+,.)(8)

‘Show that the set of matrices of the form [g b:| is a subring of the
c

ring of 2 x 2 matrices with integral domain. 8)

Draw the dig;'aph representing the partial ordering {(a,b): a
divides b } on the set { 1, 2, 3, 4, 5, 6, 7, 8 } reduce it to the Hasse

diagram representing the given partial ordering. 8

In a Boolean algebra, prove that the following statements are

equivalent a+b=b, a-b=a. : )]
\ Or

In a Boolean algebra, show that ab’ +a'b=0 if onlyif a=b. (8)

Prove that de Morgan’s laws hold good for a complemented
distributive lattice. 8)
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