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Third Semester B.E. Degree Examinatio-n, July/August 2022
Discrete Mathematical Structures

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE full questionfrom euch module.

Mgdult'1
I a. Define the following with an exampie:: i) Proposition

i,,

ii): 1o*t.u,cio
o

d
'oo
o

ox

a:

collcoo
.= c.lcs$

oC
-O

=P

o>
8r
a=

UO

c\

.!.0
>e/N

'od

5 .!l

3 :'io-6-=
o --:

a9

A,i
!o

=.Y)iq-^o
=a)o5
tr>
=ov!o-

\J<
-c\
o
o
7
(!
P

o.

iii) Logical equivalence iv) Conti,ladiction v) Open statenient.
b. Define tautology. Prove [(r n s) - q]- [N(r n s) v q] is tautology (06 Marks)
c. Verify the validity of the argufienti''Rita is baking a cake. If Rita is baking a cake, then she

is not practicing her flute. If Ritif is not practicing her flute, then her father will not buy her a
car. Therefore Rita's f,ather will not buy her a car.

OR
2 a. Define clual of logical statement. Verify the principat of duality for

b. Verify the validity of the argument. All squares have four sides. Quadrilateral
four sides. Therefore quadrilateral EFGH is a square.

c. Prove by contradiction, if m is an even integer then m + 7 is odd.

Module-2
3 a. Prove by. Mathematical Inductiog,'V n e z* , n) 3 + 2iF,ili .

b. Define permutation rvith repetition. How many arrangements are there of all the letters in
SOCIOLOGICAL? In how ryany of the arrangements aie all the vowelS adjacent? (05 Marks)

c. How many ways are there to place 12 marbles 6fthe same size in fift-',[istinct jars if

c. Let SCZ*, where lSl=:2. Then,S oontains two elements that have the same remainder upon

division by 36. (05 Marks)

",, oR
ition of 2=,firnctions. Let f : R *+ R, g : R, -+ R, be defined by (x) : x2,

g(x) = x * 5, then (gof) (x) : ?, (fog) (x) : ? (05 Marks)
b. Find the partition of z induced by R if R = {(x, y) / (x - y) is even} on z. (06 Marks)
c. Find the suprem[m and infimum of

B: {2,6, 10};.BCD3g where Dso = {1,2,3,5, 6, 10, 15, 30} is poset with respect to divides
relation. ir . (05 Marks)
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: oR:
4 a. Prove by Matheritatical Induction "if A has n-elements then power set of A has 2'elements".

Define well ordering principle.
b. Determine the coefficient of

- 1- ,i) xyzz in (x + y + z)a n) w3x2yz2 in (2w - * + 3i 2r)r.
c. Explain' eombination with fepetition. DetermifiQ the number of integer

x1 * i2 a xl + ru:32, wherb'; ir, xz ) 5,xt,x+)*1.

i) The marbles are all black? ii) Eaoh,marble is a different oolor? (06 Marks)

(06 Marks)

(05 Marks)
solutions of

(05 Marks)

Mod'[lC:3
5 a. Veri{z whether f: R, -r R, defined by (*) = 2x - 3 is Bijective or not. (05 Marks)

b. Explain the properties of binary relation by stating the observations concerned with relation
matrix and digraph of relation. (06 Marks)
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Module-4
Out of 30 students in a hostel, 15 study History 8 study econqllics and 6 study geography. lt
is known that 3 students study all these subjects. Show,th[t; 7 or more students study none

ofthese subjects. (05 )larks)
Find the number of derangements of 1,2,3,4 also write them. (05 Marks)

Find the root pollmomial for the 3 x 3 board by using the expansion formula:
b.

c.

Fie.Q.7(c)
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Determine the number of posill'Ve integers n such that, 1

2,3 or 5. ' ,..,,..,.-l

3* boad t

(06 Marks)

is not divisible by
(06 Marks)

There are 8 letters to 8 drfferent people to be plaeed in 8 different addressed envelopes. Find

the number of ways of doing this so that at least one letter gets to the right person. (05 Marks)

By using the exp{ n formula, find the rook polynomial for the Board C shown 
l"rtiil;._r,
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;,.a.,..,. Module-S..,,
9 a. Define isomorphism. Verify for isomorphism of Gr and Gz:

0,1n,

Fie.Q.e(a)

;'...aiil l'':i:li'|,i: 
OR

10 a. i) A comptete ternary tree T = (V, E) has 34 internal vertices. How many edges does T
has? How many lea,vos?

(05 Marks)

(05 Marks)
Indicate the code.

(06 Marks)
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(05 NIarks)

b. Define the following. ilbo*plete graph ii) K,., iii) Hamiltonian graph iv) Eulerian

",.graph iv) Hand shakihg property. (05 Marks)
rbrti'r;Define optimal troe.'Find the weight of.the optimal tree constructed for the weights,20,28,
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ii) Discuss the proper,,des of complete m-ary tree.
b. i) Explain self-complementary graphs.

ii) Explain Koaigsberg Bridge problem.
c. Obtain an optim efx code for the message MISSION SUCCESSFUL.

(06 Marks)

Fie.Q.8(c)


