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REGULATIONS 2007
FOURTH SEMESTER
XCS 241— DISCRETE MATHEMATICS
INFORMATION TECHNOLOGY

(Common to Software Engineering and Computer Technology)

Time: Three Hours Maximum:100 marks
ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

1.  Give the converge and contra positive of the implication
“If it is raining then I getwet”.

Prove'that (vx) CH( x) >M(x) AH(s) =M(s).

If f and g are functions from the set of integers to the set
of integers defined by f(x)=2x+3 and g(x)=3x+2.

Find fog and go/ .
Write the types of relation.
Define a normal stbgroup.

Find the Hamming distance between x = 110110, y =
000101,

7. Define Ring with an example.
Define field.
9. Draw the Hasse diagram of (P(4),<) for A = {a, b}

10. Define Modular lattice.
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PART-B (5x16=80 marks)

Prove that (3x ) ((P(x) A Q) = (3x)
(P)) A @x ) Q).

Show that the premises E -8, 8 —H, A
->~H, E A A arg inconsistent.

Or
Derive P - (Q —» S) from the premises
P - (Q- R), Q> (R > S) by using the
rule CP.

Is the following conclusioni validly
derivable from the premises given? If

. (Vx)(}’(x) A—PQ(X)), (3x)P(y), then

(#390(2)

Show that f: R — R—{l} given by

) 7(/\)/—‘ %i% is a bijection. Hence find

r
Calculate A(2, 2), A(1, 1) and AQ1, 2)
where A(x, y) represents Ackermann’s

function.
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prove that (go'f)" = f"og”.

Ifry, rzare equiVaience relations in a set
A, then prove 7, N7, is an equivalence
relation in A

State and prove the fundamental
theorem on homomorphism of groups.

N or

State and prove Lagrange’s theorem.

.. Prove that intersection of two normal

“subgroups of a group will be normal
subgroup.

Ifé¢:R R isa homomorphism, then
the kernel of ¢ is an ideal of R.

Let (R, +, ) be aring. Fora, b, eR
show that (a+b)? =a%+(a ® b )+ (be a)
+b? where a?=a® a.
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Prove that (Zp @, ®) is a field if and
only if p is prime.

Prove that for any Prime number ‘p’ the
polynomial 1+ x +x2 + -+ xP 1 is
irreducible over Q.

Let (L, <) be a lattice. For any a, b, c €
Lif b <c, prove that a*b<a*cand
adb<a®c.

Prove that every distributive lattice is
modular.

Or

Prove that.
(@)-a®(@ *b)=aDb.
®) a*(a Eéb):a*b.
(o) (a*B)®(a*b')=a.

Sh&\i that ina Boolean a]geb}'a_
(a*b)=a®b and (@D by=a*h.





