
Third Semester B.E. Degree Examinationo June/July 2023
Discrete Mathematical Structures 
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Time: 3 hrs. Max. Marks: 100

Note: Answer any FIYE full questions, ihoosing ONE full questiqnf-rom each module,
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'l-' are both odd, then k + I is even and kL is
(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

a.

b.

c.

()
o
o(!
o.

o
6)

E9

d9

b0"coo
,=.-l6$
11bo
io
otr
-c()

3q
od

bu

boi
6d

}E
d-

:}-a' o

^:trif-
o.j
;6
6:
t.)
alE

=,
!o5i
O.=
>\ (!
boocbo
o=E3
ET
o

o{
J c.i

C)

o
Z

a.

Indicate how many rows are nedded for the truth table of the compound proposition :

(pt rq)<+{(rrns)-+t}
Find the truth value of th'is.proposition if p and r are ture and q, s, t are false. (07 Marks)

Prove that the following argument is valid i ,,,,

Vx, [p(x) -+ {q(x) n r(x)}]
Vx, [p(x) n s(x)] 

.:

.'.Vx, [r(x) n s(x)] ,, '

Prove thatfor all integers 'k' and '!-'";''..if 'k' and

r,,:;:-:, OR
Prove that for any three propositions p, q, r

[(p " q) 
^ 

(pv -q)v q] <=> p v q

odd by direct proof.

Using truth table.
Test the validity of the argument :

P-+(q-+r)
- q+ r p

P

:l:r
c. Write diiwn the foll

it

in symt'olii form, and find its negation :.

3a.

b.

'ilf all triangles are right- angled, then no triangle is equiangular"

Prove by mathematical induction that, for any positive integer n

I + 5 + 9 + - - - -+ (4n- 3) : n(2n- 1).

[n the word SOCIOLOGICAL
i) How many arangempnts are there for all letters in the word?
ii) In how many arrangements all vowels are adjacent?
iii) In how many alrangements A and G are adjacent. 

\

In how many ways Gan 10 identical pencils be distributed among 5 children in the

cases :

i) There are no restrictions
ii) Each child gets at least one pencil
iii)The youngest child gets atleast two pencils

(07 Marks)

(07 Marks)
followingc.
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(06 Marks)
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OR ,r'r,,.ri''

a. Prove by mathematical induction that .,,"-' 
',1'

4'< n2 - 7 fotall integers n > 6' ,,,. 
I ,lu' 

(07 Marks)

b. Find the coefficient : .'"",,,.,,,,, 
:''" 

, 
l,

i) xr2 in the expansion of x3( I - 2x)10

c. Find the rr*U", Jf arrangemeqls4fAi*t" letters in TALLAHASSEE' How many of these

arangements have no adjacent A;i? (06 Marks)

..,,.,'1"

Module-3
a. Let f : R -+ R and g : Rrq'R be defined bY

veri$ that (gofl'lt'fl o g l. ,,. ,,,'.' 
'"'" .ioto-t 

rriqnole rvhnr th lcm each. If we select 5 pointsb. ABC is *.,*qoilut"ral triangle whose sides"are of lengr

i;;" the.triangle, prove that at least two of these points are such that distance between

them is less than /2"m. (07}larks)

c. LetA : {|,2,3,4,6,8, 12}. onfi$fine the partial o.rdering.relation.Rby.xRy if and only

if ..x divides y,,.-Draw the Hasse diagram for R by verising R is a partial order on 
to vro.r.o

:,'.,"
_:ll ::' ,::,,,r.,,,.

,, OR,r.!

a. For a fixed integ{,,!.-> 1, prove that the relation "congruept-modulo n" is an

relation. -,''-,r,.,,'',' .,.,,,,,,t ''' 
"'.,'b. Considerthe s#A= {1,2,3,4,5} an&lhb equivalence relation :

R : {(1,,i,,9,n .ti,2), 
(2,3), (3, 2) (3;3) , (4,.4), 

!1, 
5): (514), (5, 5)}

Definffiii"A. f ina the partitiofi-pfA induced by R' '

c. t et f nfflg be functionr 1;6l1i,ijRrto R defined by

flI)* u, i u and g(x) =' i'',i'i x'. If 19o 0G};'9*2 - 9x + 3'

Determine a and b' \

18C536

(07 Marks)

equivalence
(07 Marks)

(07 Marks)

(06 Marks)

:i,. M''bO.,te-a
a. Determine,,t4",ir*U"r of positiv, irQers n tuch that I < n < 100 and n is not divisible by

? 1nr5 : (07Marks)
-) 

J v^ J.

b. Find the rook polynomial fo,5the board shown below :
::::.r]]:liili:::

,, .,,1,, '
.::::r:rj .. 

111,

:"

,,i*.". . I I I I " | ' I

=,$: (07 Marks)

c. The number of iirus affected files in a system is l000(initially) and this increases 250%

every 2.ho;p. Use recurrence relation to determine the number of virus affected files in the

system"#iff"one day. 
^ -r. 

(06 Marks)
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8a.
oR : ,.1 

_'',,

An apple, a banana, a mango and an orange are'tb,ibUdistributed to four boys B1' 82, 83, Ba'

The boys Br and Bz do not wish to have apple; tl{€ boy Br does not wa*nt..banana or mango,

and B+ refuses orange. In how many wayq'the distribution can be f4f,i"p that no boy is

There are right letters to eight diffore{ people to be placed in e}ght different addressed

envelope, fiia tne numberof *uyqof abingthis so that at leaSlpne lettergets to the right
-,,,,,, 

.,,,,, -.. (07 Marks)

If an is a solution of the recurrenc€ relation :

b.

c.

rnd a3 = 153149, u, =P2, what is K?

..,.

Module.5
Prove that in everygraph, the number ofv'e4fiqes of odd degree is even' (07 Marks)

Examine whethpiiiie following graphs are iiomorphic or not. (Refer Fig.QgO))'

c. Apply merge sort to the list'

-1,0,2,-2,3,6,-3r.5,1,4. ,. ::' t ilt-- (06Marks)

.,,ri:r,,,,,:,r1.,,,,oR

ConstrucJ aa optrmal prefix cgdi ffi the symbols q'6,'fi;u' y' z' (07 Marks)

!{[jiq,];t;il r, =,, 
3: 

E2) be i*o t'""''tdiErl = le and lvzl ='l''l'f 
iffi*;

lVrl, lVzlnnd Ezl. ,:i,:,,,ii
bf,"* th'at there ir no $&fiifr Za edges ?nd6 vertices in the following cases :

10

c.
,i) ,The degree of a ve*et ii either 3 or 4 1i,,,,*"

ii fne degree of p V.,,grt is either 3 or 6',

,;i,Il;,$
.:...:5****!f
*t';*,,u'

Fie.Qe(b)
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