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M.Se. DEGREE EXAMINATION OCTOBERINOVEMBER 2018.
| THIRD 'SEMESTER
Apphed Mathem_atl_cs A
Paper I — DISCRETE MATHEMATICS

Time:.Three-hoﬁrs R o . o : : -_Ma:dmum:“?{iﬁ;ﬁiks

 (No additional sheet will be stpplied) -

'Deﬁne :

PART A — (5 x 3 = 16 marks)
' Answer any FIVE"qué’stioﬁs. R

: Each questmn carries 3 marks.
Write in symbohc form the statement‘? _ > | |
The Gop will be destroyed if there is a ﬂood‘? S : .

- Write an equivalent formula for (p A (Q‘—" R) v (R<-—._ P) which does not contain the.

biconditional.

" Let X = {1 2,3, 4} and R = {(x y /x > y} Draw the graph of R and also give 1ts matnx
Let X = {a, b, e,d, e} and let C = {{a b} {c {d} {e}} Show that the pamtlon c deﬁnes an.

equlvalence relationon X. - .
Let (L, * @) be a dlstnbutlve lattwe For any a, b ce L then show that

_. (atb)_—_(a*c) (a@b-a@c):;b+¢‘ H

{a) Order preserving relatwe
() Order-lsomorphlc : _
Expand the followmg functlon into thelr canonical sum of products form. f; (x ¥ z) - XY + yz

Inan Boolean algebra, show that a= 0 = ab' + a'b 0.

PARTB (4 x 15 =60 marks)
Angw_er ALL-'questlons.- |

Each question carries 15 marks.

(a) - Construct the truth table for (P > Q) (Q - P).

- '(_b) Show that P @->R)oP->(]@vR) o (P AQ)>R.

Or,



10.

11

@

Obtain disjunctive ﬁorma} forms of

® PAaP->@Q . . L

i ogan

(b)

(a)

@ NPvEZ(P Q) |
Obtain = principal ' con;unctlve- normal\ form ‘.of the formula S given. by -
(1P - R} A (@=P).

Let R and S be two relatmns on a set of positive 1ntegers I:R= {{x, 2x /x el } o

S= {( vx/er}Fdeos RoR, RoRoR and ReS<R.

®

12

13.

© 14

15.

"16.

: (a)__

@

vaen the relatmn matrlces MR and MS, ﬁnd MROS, M R,M %> M - anﬂ show that

Mnos ‘M§o§ S
1 0 1 fi0 0 1 ¢
Mp={1 1 0| Mg=|1 0 1 0 1
1 1 1 6-1.0 1 0

| ‘ - or S o
Let A be the set of factors of a particular positive integer m and let < be the relation

: d1v1des ie, s={c<x,y>xecAn ye A A (x divides y)} Draw Hasse diagrams for

®)

(@)

, (a),h-
®

@ m= 2 (u) m = 6; (m) m= 30; (1v) m= 210 (v) m= 12 and (vi) m = 45.

Let (M, *) be a monoid. Then show that there emsts a subset Tc MM such that
<Mt > is isomorphic to the monold < T 0>, Y : : -

Let. (L <) be a lattice in which * and @ denote the operatmns of meet and join,

- respectively. For any a,b € L then show that ¢ < & N a*b=a< a®b=5b.

() Le

t (L,<) be a lattlce For any a,b,c €L the followmg property then' show that ‘
a<c¢:>a$(b*c)s(a&)b)* . i : '
' ' Or
Show that eVéry‘chain is a distributive lattice. _ o
Show that a lattice is distributive iff = (a*b)® (b‘*'c)_ & (c *q)=
@Ob)*pdc)* (c@a) : :

Obtain the product of sums canomcal forms of the Boolean expreesmn is () x,° xz,

o G) % © xy; (111) (xl ® xz) X3 -

®

_orde’rgd pairs of the two-element boolean algebra.

Obtain the values of the boolean forms x, * (x Q.xi);.vcl * iz‘ran{i x, ® (%, * x,) over the

-

" Or

Show that the following boolean éxpressions are eqmvalent to one another, Obtam their sum
of  products canonical form (@) (x® Y * (XD 2)*(¥®2) b) (x*2) (' + y)@ (»* z)

.(c)(xGBy) (x@z)(d)(x z)@(x'*y’) o ..

-



