Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractig.
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ird Semester B.E. Degree Examination, Jan./Feb. 2023
Discrete Mathematical Structures

fay, ¥ Max. Marks: 100

; /nswer any FIVE full questions, choosmg ONE full question from each module.
~

- Module-1

Construct the truth tables for the follpwmg compound statement :
i) pv(qar) ii) qA(T—D). ' (06 Marks)
Simplify the following logical statement using laws of logic-
~[~[(pvgAar]v~q] (07 Marks)
Establish the validity of the following argument. ‘

p—>(qQ—1) ‘

pVv~s

q

LS—>T (07 Marks)

- OR

Define Tautology. Prove that, for any propositions p, g, r,.the compound proposition
[((p—q) A(q—r1)]—> (p—> r)istautology. g, (06 Marks)

Determine the truth value of each of the following quantlf' ied statements, the universe being
the set of all non — zero integers.

) 3Ix, 3y, [xy=4 i) 3x Yy, [xy'“l] i) Vx 3y[xy=1]

V) 3% Eiy [Qx+y=5)A(x-3y=-8)] —

v) 3x 3y, [Bx-y=17) A (2x+4y=3)] : (07 Marks)

If m is an even integers then prove that m++ 7 1s odd. (07 Marks)
; _ Module-2

Prove by mathematical induction, that

1P+37+55+ + (2n < l)2 g ien= l;(Zn sl for all integersn = 1. (06 Marks)

Define Sum rule and Product rule. Find the ﬁumber of permutations of the letters of the word

“"MASSASAUGA. Inhow many of these, all four A’s are together? How many of them

begin with s? o (07 Marks)
A certain questlon paper contains three parts A, B, C with four questions in part A, five
questions in‘part B and six in part €. It is required to answer seven questions selecting at
least two ‘questions from each part. In how many different ways can a student select his

seven questions for answering? (07 Marks)
OR

Show that 2" > n” for all positive integers n greater than 4. (06 Marks)

How many positive integers n can we form using the digits 3, 4,4, 5, 5, 6, 7, if we want n to

exceed 5, 0000007 (07 Marks)

IfFo, Fi, Fa.lol. are Fibonacci numbers, prove that ZFi2= F. x Fys). For all positive
i=0

integers n. (07 Marks)
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Module-3
For any sets A, B, C C U, show that P,
) Ax(BNnO=AxB)n(AxC) i) (AUBxC=(AxC)uw(BxC). (06 Marks)
Let A= {1,2,3, 4, 6} and R be a relation on A defined‘by a R b iff “a is multiple of b”.
i) Write down the relation R and matrix m(R). = %W

i) Write Digraph and list indegree and outdegréeiﬁ every vertices. (07 Marks)

Let A={1,2,3,4,5} and define R on A x A%by“(xl v1) R (x2 y2) Ifand only if

Xi+¥i=% R ya2. " o

1) Verify that R is an equivalence relat__;gn N

ii) Determine the partition of A mg%d”ﬁy R. o (07 Marks)
N on I

Prove that a function f: A —;@g@s@wmvemble if and only if ﬂ: s bljectwe (06 Marks)

Draw the Hasse diagram rep"re%ﬁntmg the positive d1v1som of 36. (07 Marks)

Let f, g : R > R with f(x);. ax+bandg(x)=1- x%@x _____

If(g. ) (x) =9x* - 9&““‘%3»:~ ‘determineaandb. ¢ .7 (07 Marks)

In how many @ys ¢an the 26 letters of thé Enghsh alphabet be permuted so that none of the

patterns CAR, BPOG, PUN or BYTE occms? (06 Marks)

Determme%e_number of positive mtegers n such that 1 <n < 100 and n is not divisible by

2,3 or5." o (07 Marks)

":’lven that ap=-1and a; = 8.

Solve: ﬁm recurrence relation a,. "F‘ an F—6a,2=0forn>
(07 Marks)

Solve that recurrence relata@n Fhi2=Fn+1 tFﬁE forn>0, given Fy xﬁ” F,=1. (10 Marks)
Determine in how many ways can the letters&%m the word ARRA N GEMENT be

arranged so that three are exactly two palrs gf consecutlve 1d&1t1cal letters. (10 Marks)
D) - Module-s -

Define Komgsberg Bridge Problemiwith neat sketch-= (06 Marks)

Define @@mplete graph, Reguiatx/graph Blpartlte gra‘ph Complete Bipartite graph with
example%w ””””” =, (07 Marks)
Usmg’"’the merge sort, sorts the 11st 6,2,7, 3 4 9 5 1 8. (07 Marks)
Deﬁne Isomorplnc graphs with exampe%’ and show that the following two graphs are
“isomorphic. . (10 Marks)

%’ig Q10 (a) (i) Fig. Q10 (a) (ii)
Obtain the Optlmal preﬁx code for the message ROAD IS GOOD. Indicate the code.
3 (10 Marks)
* % % % &
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