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FOURTH SEMESTER
COMPUTER TECHNOLOGY
XCS 241 — DISCRETE MATHEMATICS
(COMMON TO IT/SW)
(REGULATIONS 2007)
(Also Appli\cable to 2009 Regulations)

Time : Three hours Maximum : 100 marks
Answer ALL questions.
PART A ~— (10 x 2 = 20 marks)
1.  Define tautology and obtain an example.
2. Show that 2" > n®, n > 10 using induction principle.

3. If f:R—> R isgivenby f(x)=x*g: R > R is given by
&(x) = x* then show that gof = fog.

4. Show that the inverse of a function £, if exists is unique.

5. Define homomorphism for groups and obtain an example.
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Write the procedure for generating group codes.

Show that the additive inverse of every element of ring is
unique.

Add and multiply the following polynomials over the ring
of integers f(x) = 2x" +5x+ 3x%,

g(x) = 3x° + 4x — x% —4x®.
State and prove the idempotent property of the lattices.

Let A ={2,3,4,12,36.48} and the relation < be such that
x <y if x divides y. Draw the Hasse diagram for the
poseet (4,<).

PART B — (5 x 16 = 80 marks)

(a) (i) With out using the truth table, show that
P>{@->Ple P>(P->Q). ®

(i) Check the validity of the following argument.

“If Mano has completed B.E. degree, then he is
assured of good job. If Mano is assured of a
good job, he is happy. Mano is not happy. So
Mane has not completed B.E. degree. 8)

Or
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(i}  Prove that
EHPEA Q=) = @) Pl 3R (@)
12. (@) @) If R is the relation on the set of positive
integers such -that (a,b)e R if and only if
(q2 + b) is even then prove that R is an
equivalence relation. (8)
() If the function f(x) = x* and g(x) = % for all
x & R thenprovethat f =g or g = f. (8)
Or
® @ T S={,2345) andif f,gk: S > defined
by
f=11.2)21) 3 4)(25)5,3)};
2=10.3)(25)(31)(4.2)6,9)};
h={(,2).(2,2).(3,4).(4,3),(5,1)} then find
D) feg=gof
(2)  h isnot 1-1and on to
3 f7and g™
@ (fog)'=goft 2f g, ®
3
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(a)

®

(i) Let f:R—->R be defined by
3x-5 x>0
= ' then find /'(0) /7' (-1),
o= P52 %70 thennd 700160
F-3). @®
(i) Find the code words generated by the encoding
function e: B? —» BY with respect to the parity
f1 1
101
0
check matrix 11 . ®
100
010
001
(i) A non empty subset S of G is a sub group of
(G, *) if and only if for any pair of elements
abeS, a*bles. 8
Or
@ If (G*) is an abelian group then for all
a,be G suchthat {a*b)' =a” *b". 4)
(ii) The kernel of a homomorphism g from a group
(G.*) to (H,4) is a sub group of G.%). @
(iii) State and prove Lagrange’s theorem. 8)
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Every finite integral domain is a field. [C))

The polynomial domain F(x) over a field F is
not a field. 8)

Or

A ring R has no zero divisors if ond only if
cancellation laws is valid in R. ¢

Prove that for any number p, the polynomial

1+x+x% +..... +x” ' ig irreducible over Q. (4)

Let F' be a field. Let f(x) and g(x) be two
polynomials in Flx] with g(x) # 0. Then there
exists unique polynomials g(x) and r(x) such
that  f(x) =r(x)+q(x)g(x) where either
7(x) = 0 or degr(x) < deg g(x). 8)

State and prove the isotonicity property of
lattices. ®)

Prove that every chain is a distributive lattice.
®)
Or

Consider a lattice (L,*,GD) defined as an

algebraic system, then show that the relation
R defined on L by aRb < a*b =a is a partial
order relation on L. ®
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(i)

In any Boolean algebra, show that
1) a+ab=ala+b
@ a+l(@b)=a+b

@ a=boab+a’b=0.

®





