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FOURTH SEMESTER
XCS 241 - DISCRETE MATHEMATICS
SOFTWARE ENGINEERING

{Common to Information Technology and Computer
Technology}

(Also applicable to Regulations 2009)

Time: Three Hours Maximum: 100 marks

ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

Construct a truth table for (QA (P — Q)P

Symbolize thé}tatement “Eve'i;y student of this college
visited either Chennai or Mumbai”.

IfR = {13, (2,1); 3,4} and § = {(1,2), (2.3), (3.4), (4,3)}
are relation on A =11, 2, 3, 4}, find SoR.

Give an example of a function from Z to Z which is
injective but not surjective.

In a group (G,*), if (@*b)? = a2* b2 for all a,b € G,then G
must be abelian.

Find all the left cosets of H = {[0},[4]} in (Zs ,+5).

Define a field.

Show that the additive inverse of every element of a ring
is unique.
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Prove that the absorption property of lattice.

For

(a)

(b}
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any a, b in a Boolean algebra, show that
ba@v@abvb)) =h.
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PART-B (5x16=80 marks)

Prove that 1+3+5+...+2n—1 = n?, for all
n>0.

Show that R’JV S’fo]lovw;é logically from the

premises C.v D, (C'v D) — ~H,

~H — (A A~B) and (A ~B) - (R v 5)
.Or )

/

Obtain 4 “disjunctive normal form of

PA~@AR)V (P Q)

Show
vsP) 0 = W) VIO .

Show thdt union and intersection of
symmMetric relations are again symmetric
relations.

let f:R—>Rand g:R— Rdefined by
f(x)=x+1 and g(x)=x2+2 for allxe R.
Find (fog)x), (go/Xx), (fog)l-2),
(g°/X=2) and (f o f)-2)

Or

A function f:4—> Bis invertible if and
only if it is one to one and onto.
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Let A={1,2 3 and B={1,2, 3, 4} and let (8)
R and § be the relations from A to B
whose matrices are

1o 1y
M,=[0 0 0 I and
1110
011 0
My=1 0 6 1,

I 1 o0

Compute §,RS,RuSand R™.

Let (G, *) be a group. For egch a, b € G, (8)
show that

® @b b

k-
L*a™

Cmae=a

Let H be a subgroup of G. Show that His (8)
a_normal subgroup of G if and only if

Ha Hb = Hab for all a, b €G.

Or
State and prove Lagrange’s theorem. (10)

Show that the (2,5) encoding function (6)
defined by e(00) = 00000, e(01) = 01110,
e(10) = 10101 and e(11) = 11011 is a group
code.

Show that (I, @, ©) is a commutative ring (8)
with identity whose operations @ and ®
are defined by a @ b=a +b — 1 and
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a @b=a+b-ab, where I is the set of all
integers.

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

Or

State and prove fuindamental theorem of
homomorphism of rings.

Let F be a field. Let fx) and g(x) be two
polynomials in .F[x} with gx} # 0. Then
there exists unique polynomials ¢(x) and
r(x} such that f{x) = r(x) * a(x)g(x) where
either 7(x) = 0 or deg r(x). < AEg 8(x).

Let S = {a, b, ¢} then the fiuwer set P(s) is
a poset with respect to the relation C.
Draw the Hasse didgram.

In a distributive lattice (L, v, A) if for any
a,b,cel,bavb=avcandaAb=aAc,

" thenbze.

Or

Let (L, <) be a lattice. Then for a, b € L,
showthata<beaAb=asavb=b

Obtain the sum-of-products canonical
form of the Boolean expression

[x, +(x, + 2, +2,%,)] (x, +Bx, ) in 2, x,.%,




