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DISCRETE STRUCTURES
Paper—-CSE-201N
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Neote : Attempr any five questions. Al questions carry equal
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marks.

LetA, B and C be sets such that
(ANBNC)=¢.(ANB)=9,(ANC)$,

and (B(C)=¢ . Draw the corresponding Venn diagram.
8

Let A and B be two arbitrary sets. Show that
P [:A ﬂB) =P (A) N P(B). Give a counter example. 7

Formulate and prove by induction a general formula
stemming from the observations that.

*=1

P=3+5

P=T+9+11

$=13+15+17+19 8
Construct the truth tables for following statements:

@ P-—P

@ P—PvEF—p)

@ P—asP)—s ®— p) 7
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{a) LetR beabinaryrelationon the set ofall positive integers
such that R = { (a,b)] a—bis an odd positive integer} IsR
reflexive? Symmetric? Antisymmetric? Transitive 7 An
equivalence relation? A partial ordering relation? Discuss. 8

(b) Let R be a symmelric and transitive relation on a set A,

Show that if for every 'a' in A there exists'b' in A such that
(ab)isinR, then R is an equivalence relation. 7

Let (A, <) bea partially ordered set. Let Sg bea binary relatior”
on A such that for'a'and 'b' in A, a Sp bifand only ifb <a.

(a) Showthat < isapartial ordering relation.

(b) Show thatif (A, <) isa lattice, then (A.<g ) isalsoa
lattice. 15

We are given a red box, a blue box, and a green box. We are

also given 10 red balls, 10 blue balls, and 10 green balls. Ballsof

the same color are considered identical. Consider the following

constraints:

(a) No box contains a ball that has the same color as the box.

(b) Noboxisempty. {
Determine the number of ways in which we can put the 30
balls in to boxes so that:

I No constraint has to be satisfied ; that is, every

combinationis permitted.

() Constraint 1issatisfied.

http://www.Kuonline.in



(b)

(®)

3 (8

®

33080

http://www.kuonline.in

(3)
(i) Constraint 2 issatisfied.
(iv) Constraints 1 and 2 are satisfied. 15

Determine the generating function of the numeric function
a, where. 8
[4 - .
\' 2" ifriseven
a =

=2*  ifrisodd

Solve the following recurrence relations:

i a-7a_+10a ,=3.Given thata=0anda =1
(i a-+a_ +a_,=0. Given thata, = Oanda =2. 7
Let (A, #) be an algebraic system such that foralla,b,e.d
inAa%a=a

(akb)* (cxd)=(a%c)* (bxd)

Show that

as(bxc)={akb)®(@kc) 8
Let (A, %) be a semigroup. Show that, if A is a finite set,
there exists'a’ inAsuch thata®a=a 7

Let (A, %) be a monoid such that foreveryx inA, x*kx=
¢, where e is the identity clement. Show that (A, %) isan
abelian group. Also show that any subgroup of a cyclic group
is cyclic. 8
Let (A, %) be a semigroup. Show that, fora, b, ¢ in A, if
askc=ckaandbkc=cxbthen{a*xb)*c=c*
{a#b). 7
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