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B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.

FOURTH SEMESTER
COMPUTER SCIENCE/ANIi ENGINEERING
MA 1256 — DISCREfE MATHEMATICS
(REGULATIONS 2007
Time : Three hours N Maximum : 100 marks

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
1. Construet the truth table for P A (P — Q),
2. Obtain conjunctive glnrmal form of PA(P > Q).
3. Define Universal q'\ivuntifier.

4. Let P(x):x=x* be the statement. If the universe of

discourse is the set of integers. What is the truth value of
(vx)P(x).

5 Let X=1{l,2 3 4 andR = {x, y)/x > y}. Draw the graph

of R and also give its matrix.

6. Check whether the posets ({1, 2, 3, 4, 5}, / } is a lattice.
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Define characteristic function.

Check whether the function f(x} 5x% +7 is injective.

Give an example of semi group which is not a monoid.

If (G, #) is abelian then for any a,be G, (axb) =a®+b%.
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PART B — (5 x 16 = 80 marks)
!

Show that S )

(g pa=p)> > pr-p) = >a)

Prove the foﬂcwing implication
Poy)rp=a and show that

(0 = a)~ p) > q s a tautology. (8+8)
Or
Obtain PCNF and PDNF of §:(Pv - Q)A@.

Show that —P follows logically from the
premises —{P A=Q), (~@v R) and ~R. 8 +8)

Prove that
(@)(P(x) ~ Q) = @x)P(x) » (3x)QAx).

Find the truth value of (x{P(x)v @x)) with
Plx):x=1, Qx):x=2 and the Universe of
discourse is A = {1. 2). (8+8)

Or
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Prove that (=)NPlx) > @(y) » R(x)),
FxP(x) = Q) A 3x(P(x) A Bl(x)).

Let P(x): x < 32 and O(x): x is a multiple of 10

with universe of discourse as all positive
integers. Find the truth value of

(Ex)Plx) > Q). @+8)

Two equivalence relation R and S are given by
their relation matrices Mp and Mg. Show

that R § is not an equivalence relation.
110 (1.1 0

Mg={11 0| Mg=11 1 1| ®+8)

0 01 011

Obtain equivalence relations R, and R, on

(1.2, 3} such that R, o R, is also an equivalence

relation.

Draw Hasse diagram for (p(A), g) where
1O A=lob}

@ A={ab .
Or

Determine  whether  (p(4), <),  where
A= {1, 2, 3} is a lattice,

Prove that every finite Lattice is bounded.
B+8)
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Let f:R—>R and g:R-> R where R is the
set of real numbers. Find fog and gef, if
flx)=x* -2 and glx)=x-+4.

Determine whether the binary operation *

defined by a*b=a-b is commutative,
associative over Z. (8+8)

Or
Show that the function /(x, y)=x’ is a

primitive recursive:function.

Let A={,234} let p,:(l 23 4] and

3241
(1284
Pr=lg 4 1.3

Find {p op,) and p, " op, ™. Verify that
Byop) =pop B+8)
Show that a semi group homomorphism
preserves the associative property.

Ifa, be (i, where G is a group, then
{a*b) ' =b'*a™. (8+8)

Or
Let G:{l, a,a®, na} (a“ = 1) be a group and

H= {1 a2} is a semi group of G under
multiplication Find all the cosets of H (8+8)

Prove that Every Subgroup of an abelian group

is normal.
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