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Fourth Semester B.E./B.Tech. Degree Examin8tion, June/July 2025
Discrete Mathematical Structures

Time: 3 hrs. Max. Marks: 100
'" {i

Note: I. Answer ony FIW full questions, chooiing ONE full question from each module.

2. M : Marks, L: Bloom's level, C: Coume outcomes. ' , "1

Module - I
i";Sho* tfit f"t *y p-pa"t.n p and q

the compound proposition [p -->{,p.v q)] is a tautology and'the compound

proposition [p " (-p n q)] is a contradiction by using truth table.

Pro.ve the following krgical equivalence withorrt using truth table:

i) [(p -+ d " {-q ^(' y,id}] e -(q v p)

ii) {[-p " (-q 
^ 

r)] v (qn r) v (p n r)] er

BC54O5A

Prove by Mathematical induction, ft>r all integers n > I

1.2 + 2.3 + 3.4 +... .....+ n(n+l) :1n,n + 1)(n + 2)

Module - 2

I az= 1 and

for all integer n > 0,

p+(qnr)
r*>s

.'. -p

Q.2 | a. I nor inv-erse of all real nuinbeis, let p(x): x 2 0i'q(i) : x'> 0, r(x) : x'-3x14=6

i I t(^) , x2 - 3 > 0. Determine the truth values of the following :

(i) 3x, p(x) n q(x) (ii) Vx, p(x) + q(x)

i I t,ri; vx, q(x) -+ s(x) (iv) Vx, r(x) v s(x)

b. I Test the validity of the following arguments:
If a triangle has two equal sides, then il is isosceles' '

If a triangle is isosceles, then it has two eclual angles

The Lriansle ABC do es !rq! pf* UltSUtg! :tttgl$-
.'. aBC does not have tfue.6hual sides ;

:i', '''i*
,Gite indirect proo fifofu"lfb following statemenl:

(i) For all inti:$ers k and 1, ift'l.is odd, then both k and I are odd'
(ir) For,df tntegers k and lj,Tft + I is even, then k and I are both

even or both odd.

&n= Bn r t &r-3 for alln > 3. Prove that a,,*, > (Jr)'
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Find the number of permutations of the letters of word, ASAUGA,
In how many of these, all four A's are l.ogether? How many of them begin
with S?

From seven consonants and five vowels, how many sets consisting of four
different consonants and three dillbrent vowels can be formed?

Find the coefficient of : .

a2b3"2d5 in the expansion of 1a + 2b -3c + 2d + 5)16

;; rr-6"-6iu.i6"1r6 um6 ng 5 c hi ldren

in the following case:

LetA=
(i)

(ii)

(r) There are no resjffitions ...::-

(iD Each child gets,atleast one pencil
(iii) The youngest child gets atleast two pencils

Module - 3

fl J*3/) ."d B -- t 1, 2, {, 4,{,6Y
Find..how many functions are.there from A to B. How many of
these are one to one?

,,,',,,,.Find how many functi.ropq,are there from B to,,5r1ro* many of
these are onto? FIow many are one to one-f, 

_

Stat" P,g."rh"t" Prin",pbi.* ;id;il;r*tii.*t U. "tto* in otA". tt ut

at least five of them will',have'birt,hdays in the'same calendar month?

Prove that "A function f : A -+ B is invetible if and only if it is one to onc
and onto".

Let A : {Lt 2,3, 4} and R be ihe'relation on A defi-ned by xRy if and only
if "x divides y", written as x/y.

(i) Write down R as a set of ordered pairs.

" 
(ii) Draw the digraph,,of R, matrix M(R)

'(iii) Determine the indegree antl outdegree of the vertices in the' 
digraph.

Let A : {1,2,,3,' {, 5\. Define a relation R on A x A by (xr, yr) R (xz, yz)

if and only if xl + yr= x2* !2.
(i) Verifr that R is an equivalence relation on AxA
(iD Determine the equivalence classes of [(1,3)]
(iii) Determine the partition of AxA induced by R

Let s : {1,2,3) and.P(S) be the power set o['S. On P(S) define the relation
R by XRY if and only of X 1 Y. Show that this relation is a partial order on
P(S). Draw its Ha5se diagram.

061 L2 I CO3
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Module - 4

BC54O5A

Q.7 A. Oefrrre Derangement. Find the number of derangemenlp'' df 1, 2, 3, 4.

List them. { -..

06 L2 co4

b. Find the number of permutations of the letters a, b, c,.....X, Y, z in which

none of the patterns spin, game, path or net occurs.

07 L3 c04

c Four persons Pr, Pz, P:, Pq who arrive late foi a dinner party find that odly
one chair at each of five tables Tr, Tz, Tr; Te and T5 is vacant, Pr witl'not
sit at Tr or T2 , Pz will not sit atT2, Pr will not sit at T: or T+ and ,P+ will
not sit at Te or Ts . Find the numlrer of ways they can occupy the vacant

chairs.

07 L3 co4

OR

Q.8 a. Ort of 30 students in a hostel, l5 study liistory, 8 study Economics and 6

study Geography. lt is known that 3 students study all these subjects, Show

thatT or more students study none of thqse subjects.

06 L3 co4

b. Solve the recurrence relation an- 3an-r ''= 5 x 3n for n 2 I given that ao:2. L2 c04

c. Determine the number of positive integers n such that 1 ( n 3 100 and n is
not divisible by 2.3 or 5.

07 L3 c04

Mridule - 5

Q.e a. If * is an operationq,1.z defined]9yX * y: x + y + 1," Prove that (2, *) 
is,pn

abelian group.

06 L2 cos

b. fte sym*etric group ffi;ionsists of all ,t}e" permutations of :!he set

A ={ I',2,3,4}. What is,the order of Sn? \ry}atts the identity ele-ment ur Sa?

(t 2 3 4) (r 2 3 4)
If cr=l- landB:l Irr *-[z 4 3 t) """ u-[o 2 I 3)

Verifo the (a F) ' = B-r cx-r

07 L3 co5

1.. I t-.tGbeagroupand let J: {x eG/xy-yx forally e G }
I i Pr.lue that J is a subgrouP of G.tt

OR
scyciilFiiiiiarilffi

lt
ffi.Thereexistsaonetoonecorrespondencebetweenthe

| 
" 

| ;1";;;;, 
"i;.u..q.p 

oup and the elE#nts of the left (right) coset thereof'.

07 L2 cos

06 L3 co5

07 L2 co5

State and prove Lagrange's 07 L2 cos
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