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Third Semester B.E. Degree Examination, June/July 2023
Discrete Mathematical Structures

Time: 3 hrs. bax. Marks: 1040

Importan

Note: Anuswer any FIVE full questions, choosing ONE full question frot

(]
o
=]
E
= 1 a.
Lo
B
B
= b
] . -
-JE
=L
&=
= =
= =]
="
I
o]
o
£ 2
= o+ L
= -:I
T
=
2§
= e
2o
W
[ZA _:
w 3 2 a
53
P
ST,.
gE b.
= =
e T
E
g3
o
Y
]
i-—l
=i
=
— I =
5 = S
o [
i :..:
82 =
= o
= -
=
==
i G
= =
e
= e
= = 3 il
="
E.=
=T
=2 b
- = E
o
—ll_i
=
o

ndn.

Module-1

Indicate how many rows arc needed for the truth table of the co
(Pv Iq) e {(TTras) =t}
Find the truth value of this proposition if p and r are ture
Prove that the following argument is vahd :

vx, [p(x) = {q(x) AT(X)}]

vx, [p(x) ~ s(x)]

S, [r(x) A s(x)]
Prove that for all integers ‘k” and *£°, if *k” and ™
odd by direct proot.

(07 Marks)

(07 Marks)
, then k + £ is even and kb is
(i Marks)

: both

Prove that for any three propositions
[(pva)alpv igvq]l=

Using truth table.

Test the validity of the argument :

{07 *Marks)

P—(g—r)
s q > — p
P
Ser (07 Marks)
Write down the follo roposition in symbolic form, and find its negation :
“Ifall triangles g sled, then no triangle 1s equiangular™. (06 Marks)
Module-2
Prove induction that, for any positive integer n
1+ addn - 3)=n(2n- 1) (07 Marks}

TOLOGICAL

ny arrangements are there for all letters in the word”

any arrangements all vowels are adjacent?

ii1) In how many arrangements A and G are adjacent. _ (67 Marks)
[n how many ways can 10 identical pencils be distributed among 5 children i the following
cas

There are no restrictions

Each child gets at least one pencil

111)The voungest child gets atleast two pencils, (06 Viarks)
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4 a. Prove by mathematical induction that

4" < n” - 7 for all integers n = 6.
b. Find the cocfficient :
i) x'?in the expansion of x’(1 - 2x)""

in 9 . . - &
i1} xyz’ in the expansion of (2x — y - z)".

€. Find the number of arrangements of all the letters in TALLAHASSEE.

arrangements have no adjacent A’s?

Module-3
5 a Letf:R—Randg:R— K bedefined by

fa) = 2a+ 1, p(b) —%b, YaeR, v b e R
verify that (gof)' =f'og .

b. ARBC is an equilateral triangle whose sides arc of length
inside the triangle, prove that at least two of th
them is less than Y2em.

¢ LetA={1,2,3,4,6 8 12}. On A, define t}
i “x divides y”. Draw the Hasse diagram fof@F

6 a. Fora fixed integer n > 1, prove tl

relation.

b. Considertheset A= {1,2,3 iivalence rclation :
R={(1,1)1(2,2),(2,3).43 , B 4). (4, 5).(5.4).(5,5)}
Defined on A. Find the i ifluced by R.

¢.  Letfand g be functio

Module-4

ial for the board shown below :
‘ 1[2 i 1
&

4 5|
i

@fcm aller one day.

Zol3

I1BCS36

(n7 k)

( 31$m]

any i thesc

Marks)

(07 Marks)

cacn. If we sclect 5 poms
ich that distance betlween

(07 Marks)

relation R by xRy if and only
ing R is a partial order on A,

(6 Marks)

n “congruent modulo n” is an equivalence

(07 Marks)y

(07 Marks)

{0 Marks)

positive integers n such that 1 = n < 100 and n is pot divisible by

(07 Marks)

(07 Alarks)

¢ mffnber of virus affected fles in a system s 10000mmally) and this increases 250%
2 hours. Use recurrence relation to determine the number of virus affecied files n the

(I Marks:
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An apple, a banana, a mango and an orange are to be distributed to four boys By, B
e boys BB and B» do not wish to have apple, the boy B: does not want banana or
and By refuses orange. In how many ways the distribution can be made so that no b
displeased. (07 Marks)
There are right letters to eight different people to be placed in eight 1 addgsed
envelope, Find the number of ways of doing this so that at least one | gathe T1zht
person. Marks)
If a, is a solution of the recurrence relation :

: 1377 i g
a,p=Ka,fornz0and a; = 153/49, a, = EEH] .what 1s K

(06 Marks)

Module-5

Prove that in every praph, the number of vertices of o (07 Marks)

(07 Marks)

Apply merge sort to the list,
1,“,2, -2, 3., 6, -3,5, 1. 4. {06 Marks)
Construct an optimal pre = symbols a, 0, q, u, v, z. (07 Marks)

Let T, = (Vh E;} an
(Vil, [V2] and [E3|. - ‘
Show that therc is n h with 28 edges and 12 vertices in the following cascs :

1) The degreec o either 3 or 4 |
ii) The degree of ¢ S@her 3 or 6. (06 Marks)

¢ two trees. If |E;! — 19 and [V;| = 3V |, detcrmine
(07 Marks)

W ok ok ok
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