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Third Semester B.E. Degree Examin,a.fionr Jan./Feb.2023
Discrete Mathemat acal,Sttuctu res

Time: 3 hrs.
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Note: Answer any FIVE full questions, choosing ONE full question from each module.

a. Construct the truth tables for the,@lofing compound statemgg!.:

i) pv(qnr) iD qn(*'.e7;+:tp).

OR
a. Defrne Tautology. Prove that, for'ffipropositions p, Q,, r, the compound proposition

t( p jO 
^ 

( q+ r)l + (p -+i)$tautology. .,.,):,,.,,,,,::: (06Marks)

b. Determine the truth value gf eech of the followin&Iii*rtified statements, the universe being
the set of all non - zero integers.

i) fx, fy,[xy:1J,,,,.'',' i, 3x,Vy,[xys1] iii) Vx;3y[xy:1]

Simplify the following logicatfftat'€ment using laws of logid :

-t-t(pvq)nrlv-ql.
Establish the validity of the following argument.
p-+(q+r)
PV-S
q

.'. S-)f j ,'''''

lf Fo, Fr ,

integer,s n.

iv) 3 x, f y,l(2x+y: 5) n(x-3y= -8)l',
v) f x, I y, [(3x - y: 17) n (2x + 4y: 3)],

c. If m is an even ffiegers then prove that m + 7 is odd.

Module-2.t: .

a. Prove by'rnathematical inductibdgt ut

1z 1 3,?,i 52 + ..... .+ (2n*1ji. h(4:1X4'-1)- 
for alr integers n > l. (06Marks)

J

b. Define Sum rule anA pioOuii rule. Find the number of permutations of the letters of the word
M'A S S A S A U GlA'. In how many of &esi:, all four A's are together? How many of them
begin with s? (07 Marks)

c.'' A certain question paper contains ,tlree parts A, B, C with four questions in pa.rl:\, five
questions in:1i{i i and six in part !. It is required to answer seven questions selecting at
least two Stiestions from each part. In how many different ways can a student select his
seven questions for answering? (07 Marks)

OR
a. Show that 2" > n' for ail:positive integers n greater than 4. (06 Marks)
b. 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, 000000? (07 Marks)
,,-.:i' . ' n

F2.1.... are Fibonacci numbers, prove that fni'?: Fn X Fn*r. For all positivc
i=0

(07 l\{arks)
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Module-3
For any sets A, B, C C U, show that

i) Ax(BnC):(AxB)n(Ax C) ii) (AuB)'xC='(AxC)u(B xC). (061!Iarks)

I.et A = {1,2,3,4,6\ and R be a relation on A definffiy a R b iff"a is multiple of b".

D Write downthe relation R and matrix fl(R). {gu',,,

ii) Write Digraph and list indegree and outdqgleeiOf every vertices. (07 Marks)

Let A = {1,2,3,4,5) and define R on A x Abyii(xl yr) R (xz y2) if a@ only if
x1 * !r :x2* \2.
i) Verify that R is an equivalence relation.
ii) Determine the partition of A in@cSd"by R.

':_lri_

a. Prove that a function f : A -+ B is invertible if and only if it is bijective.
b. Draw the Hasse diagram representing the positive divisors of 36.

c. Let f, g:R+ Rwith (x),r=ax+b andg(x)= 1-x+.,X?'
If (g . 0 (x) = 9x2 - 9x'+ 3,'determine a and b.

", "',' Module-4"'
7 a. In how many w$ oin the 26 t.tt..il- lish alphabet be permuted so that none of the

pafferns CAR, DOG, PUN or BYTE occlrs? (06 Marks)

b. Determinc'lrg6q.,rnumber of positive integers n such that 1 ( n ( 100 and n is not divisible by
2,3 or 5. (07 Marks)

c. Solvetherecurrencerelationon*ttn-i -6ar-z=0forn)2giventhatao:-l and?t :8.
(07 Marks)

OR
a. Solvethatrecurrence relationFn+2 = Fn+r * Fn forn) 0, given Fol0, Fr:1. (l0Marks)

b. Determine in how manyways canthe lettersin theword ARRAN GE MENT be

arranged so that three are exactly two paii$r:of consecutive idefitical letters. (10 Marks)

ilIodule-5
a. Define Konigsberg Bridge Problem with neat sketch. (06lllarks)

b. Define Complete graph, Reguhi,graph , Bipartite gi@, Complete Bipartite graph with
examples.

c. Using the merge sort, sor$s the list 6,2,7 ,3,.!, 9,;5, l, 8.

c.

(07 Marks)

(06 Marks)
(07 Marks)

(07 Marks)

(07 Marks)
(07 Marks)

l0 a. Define Isomorphic
isomorphic.

'l'. 'i :r, 'iiiiiiii!:ljiiir.

OR
'graphs with example"'and show that the following two graphs are

(10 Marks)

Fie.QlO (a) (i) Fig. Q10 (a) (ii)
b. Obtain the Optimal piefix code for the message ROAD lS GOOD. Indicate the code.

(10 Marks)
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