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DISCRETE MATHEMATICS
Time: 3 Hours Total Marks: 70

Note: r. Attempt all sections. If require any missing data; then choose suitably.

SECTION A

1. Attempt all questions in brief.

a. Define the Power set .

If A: U,2,3| find p(A) u;'d, n{R(A)}.

2 x7 :14

b. Define the Cartesian Product of sets.
If U = {L,2,3,4,5,6,7,8} , A = {2,4,6,8} , and B = {3,5,6,2} then find A xB, A - B ?

c. DefineComplemented lattice example.

d. Find the dual of the Boolean : f : x'yz' * x'y'2.
e. Consider the Poset S - ({ l, 2,3,4,6,9,12, 18, 36},Uonslder the Poset S : (t l, 2, 3, 4, 6, 9, 12, 18, 36), |th,\

l':*fi"-:'::'l::-:f::'::i::1':yi,r3$eorthesets{6'18}and{4'6,e}

2.

f. Define the term Tautology, and Contradigffi - N.
Show that ( p ---+ (q n r))--r( -r --+ -p ) ift{Mtology. _ q""

g. State the "Pigeonhole Principle". S-" 
- 

*4.-\Y" , #l*
PSFon ' oi* "'

Attempt anythreeofthe"U"fi# .4ifr:r,
a. - 

Define th" Corpqgfthlation. And Let set A = {t,2,3),$lo,o,r}, C :
[*,y:r\ iid."qptsutions_ars R = { (l,p), (l,r), (2,q)*t\1 an.t S: {(p,y), .

(C,x), (r,z))d[BYompute RoS. 
"#b. LetD^ffi,n. positive divisors orirt.g.otr{Ji'J.d by divisibiliry.

Draw the Hasse diagrams of : a) Dz+, b) rtft-
c. Convert the following Boolean fUrSigX h DNF as well' as CNF :. f (x,y,z) = xy' * xz * xy fltr*
d. Define the terms converse , cg(ffisitive , and inverse of a proposition .

Show that (p-- q ) n ($9Y= fp v r) -+ q

e. Everybody in a roonl Stte*Jr hands with everbody else. The total number of
handsttakes is 66.ItI,hany people are there in the room?
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SECTION C

Attempt any one part of the foilowing:

(a) Show that for any two sets A and

(b) State the Principle of Matl-rematical

7 xl:7
n B) - A - B.

Bn -3n is

B in set theory: A - ( A

Induction. And show that

4. Attempt any one part of the following: 7 x I = j
(a) Let A: { 1,2,3,6} and LetSthe divisibility relation on A ancl let B= { r},

{a}, {b}, {a, b}} and the relation < be the relation c Then show that (A,<)
and (8, g ) are isomorphic posets

(b) rf A :{ 1,2,3,4,6,12,18,36} be order"d by the relation "a divides b". Then draw
the Hasse diagram.

5. Attempt anwne part of the following: 
tu 7 x l:7

(a) Draw Karnaugh map (K-map) and simpriffifu fo Boolean function:
f (x,y,z,w) = l,(0,7,2,3,4,5,6,7,$fbffq ).

.*-Hor(b) State the De-Morgan's Laws of Booleffi{ffbra. And Express the following
Boolean function in Sum of mintermsfud$roduct of maxterm: - 

1

f(x,Y,z)=x*Y'z '- 
#;

,*n#i' 7{1H
(a) Define the tenn argumg4g*}" * t:""'

Prove the validity of theffillowing argument "lf I get the job arafi&ork hard ,
then I will get prqrdbGd. If I get promoted, then t witl U" tuppy. I will not be
happy. Therefog,'Gitfier I will not get the job or I will qot\qr( hard .,.

.* T*Y """1u 
a

(b) Construg[{ffitfuth table ((p+ q ) v ( q + p )) <+&" }
Is the pfefriition: Tautology, Contradiction o. q{*insency?

7. Attempt 
^$o,o"part 

of the foltowing: {--W = 7 x t:7
(a) Determine Sza and. S-za for the frffu"ffipr?"rrmeric functions:

a'=l Z '0<r(E--q':oI z-, ,r24 tl:,(b) Solve the following recurrencqt$lfiiion:
an * 6an-, * 9an-2.g1$#*hiven that : oo = 0 and. a, = 1
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