50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Third Semester B.E. Degree Exammatlon, June/July 2023
Discrete Mathematlcal Structures

Time: 3 hrs. % Max Marks: 80

Note: Answer any FIVE full questians: Eiibosing ONE full question ﬁ'om each module.

.. Module-1
Define Tautology and Contradlctxon Prove that [(pvq)a(p—>r1)a(q— r)] »>r is a
tautology. (05 Marks)
Prove the following logmal equwalences using laws of logic :

@©  (pvaal~ragep. .

i) ~[fpva)arv~qeqar (05 Marks)
Let the umverse compnses all real numbers ' The open statement P(x), Q(x), R(x), S(x) are
given by, .
Px) : x >0 % R(X):x*-3x-4=0
Qx) : 220 S(x): x*-3>
Evaluate

(i)  AxX[PE)ARE®)]

@) vx[P(x) > Q). 7 Y

i) Vx[Q(x) - Sx)] i A (06 Marks)

OR i
Define Converse,“Inverse and Contra -positive. Write' -dual, converse, inverse and
contraposxtive of'the following statement:'
“If a triangle is not isosceles, then it is. not equilateral”. (06 Marks)
Simplify the following compound propositions by using laws of logic :

p—>(qr)=(prg)—>r
Test the validity of the folloy w:ng argument :
If I study, I will not fail ni*x he exam

(04 Marks)

_If1do not watch TV.i l;hf: evenings, I will study
__~I'failed in the exam,

.I must have wat‘cliéd TV in the evenings (06 Marks)

B, 7

“Module-2

Prove by mathematical induction that 1 +3% +5% +........ +(@2n-1) = L —13)(21] D for

all integers n>1. (05 Marks)
A sequence {a_ } is dcﬁned recursively by a; =4, a, =a, ,+n for n>2. Find a, in explicit

form. (05 Marks)
How many arrangements aré there for all letters in the word MASSASAUGA? In how many
of these arrangements all the vowels are adjacent? (06 Marks)
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OR

Prove by mathematical induction that, for every p051t1ve 1nteger n, 5 divides n’ —n .
(06 Marks)
Evaluate the number of ways can 10 identical dunes_ be dlstnbuted among five children if,

(i) there are no restrictions (ii) Each child getsz Jeast one dime. (iii) The oldest child

gets at least two dimes. (06 Marks)

Explain Binomial theorem. s i (04 Marks)
Module-3

List and explain types of functions with examples. (05 Marks)

Let A={1, 2, 3,4, 6} and R be a relation on A defined by aRb if and only iff “a is a
multiple of b” Represent the relanon R as a matrix, draw its digraph and find in-degrees,

out-degress of each vertex. (05 Marks)
If R be a relation on the set A = {1,2,3,4,6, 8, 12} dcﬁned by aRb if a divides b then
(i) prove that (A, R)isa POSET (ii) Draw the Hasséfﬁlagram of'the (A, R). (06 Marks)

OR :
; 3x=5.¥x>0 5
Let £: be defined = o . Determi -1), f| =], £
et f:R — R be defined by f(x) {_37(\*2_1 ¥ £ etermine f(0), f(-1) [3) (3)
and £'([5, —5] (05 Marks)

If f:R>R and g:R—>R be: ﬁmctlons defined by_,_: f(x)=3x+7, gx)=x(x’-1),
Vx e R, verify that f is one-to-one’but g is not. (05 Marks)
Let N be the set of all natural numbers on NxN % relatlon R is deﬁned as (a, b)R(c, d) if
and onlyif a+d=b+c. Show that R is equlvalcn,;ce relation. o (06 Marks)

i\.’/ 1

Module—.4’
A student taking DMS examination is directed to answer 7 out of 10 questions. Determine
the possible ways if,

(1) There is no concern about the order.

(i)  Must answer 3 questions from first 5 and four from last 5 questions. (08 Marks)
What do you mean by derangements? Evaluate ds, de,do . (08 Marks)
Calculate the number of posmve integers n such that 1<n <100 and n is not divisible by
2.30r5. SRR (08 Marks)

. “'Find the rook polynomial for 3*3 board (piace at center) by using the expansion formula.
(08 Marks)
Module-5
Explain the following with exampl€ <y

(i)  Multigraph (i) Regular graph

(iii) Complement graph. . (iv) Induced sub graph. (05 Marks)
Show that the following graphs are 1somorph1c

(06 Marks)
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c. Define prefix codes. Explain how to construct an opti X code for the symbols a, 0, q,

u, y, z that occur with a frequency of 20, 28,4, 17, 1 (05 Marks)
OR
10 a. For the graph shown below determine,
(i) A walk fromb to d that is not tra
(i) Abtod trail thatis not a pa
(iii) A path from b to d.
(iv) A circuit from b to b that i ’ (05 Marks)
Y Fig. Q10 (@)
b. Define tree. Show ¢t tree with n vertices has n#~1 edges. (05 Marks)
¢. What are prefi ? Obtain the optimal code for the message “ROAD IS GOOD”.
(06 Marks)

Indicate the cog’




