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 Examination, June/July 2023
Discrete Mathematical Structures

Time: 3 hrs. . . Max. Marks: 100

Note: Answer any FIVE full questmns, choosmg ONE full questmn ﬁom each module.

Module-

Define the following with an example for each :

(1) Proposition. %

(i)  Tautology. :

(11)  Contradiction: - (06 Marks)
Establish the validity of the argument :
P—>4q
q — (r AS)
—r— (=tvu)
pAt ‘

U A= (07 Marks)
Let p(x) X2=7x+10=0; q(x): xz”*‘; 2x-3=0; '

r(x) : x < 0. Find the truth value of the followmg statements if umverse contains only the
integers 2 and 5.

(i) Vx,p(x)—>—r(x) .o (i) Vx,qx)= r(x) S
(i) 3x,p(x) =>r(x) .. : (iv) Ix q_(__x)—)r(x) e (07 Marks)
For any three pr0p051t10ns P.q. T, pl‘bve that [p - (q A r)] [(p - q) (p — r)] using truth

table. (06 Marks)
Establish the valldlty of the follow ng argument using rules of inference. If the band could
not play rock music or the refreshments were not served on time, then the new year party
could have been cancelled and Alica would have been angry. If the party were cancelled
then refunds would have to be made. No reﬁ.mds were made, therefore the band could play

rock music. (07 Marks)
Give (i) direct proof (11) indirect proof (iii) proof by contradiction for the statement
“square of an odd integer, is an odd mteger (07 Marks)
o~ ~Module-2

Prove by mathematlcal mductlon that for every positive integer n, 5 divides n’ —n.

(06 Marks)
Find the number of permutatlons of the letters of the word MASSASAUGA. In how many
of these all four A’s are together? How many of them begin with S§? (07 Marks)

In how many ways can-one distribute eight identical balls into four distinct containers so
that, (i) No container is left empty.
(i) The fourth'container gets an odd number of balls. (07 Marks)
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OR o

Let ap =1, a; =2, ay = 3 and a, = ap.1+ap2tans for n2 1_‘0ve that a_ <3", for all positive
integer n. ; (06 Marks)
A woman has 11 close relatives and she wishes to. mVIte 5 of them to dinner. In how many
ways can she invite them in the following situations.:

(i)  There is not restriction on the choice.

(i)  Two particular persons will not attend separately.

(iii)  Two particular persons will not attend together. : (07 Marks)
Determine the coefficients of, Y

11, .4

(i) x''y* in the e,"cpansicm_:g;rf"'-"(%x3 —-3xy* + z2)6.

.
(i)  The constant term in the expansion of [3)(2 _3} '
(ifi)  a’h’c’d’ in the expansion of (a +2b—3c+2d+5)*. (07 Marks)

Module-3 .

3x-5, for x>0 5
Determine (i) f0 S of 2

—-3x+1 forx<0 etermine (i) f(0) (i) [3]

(i) £'([=5.5). | (06 Marks)
State the pigeonhole principle and generalization of pigeon hole principle. Prove that if
30 dlctlonanes in a library contains a total of 61 327 ‘pages, then at least one of the

Let f:R — R be defined by f(x):{

dictionaries must have at least 2045 pages. (07 Marks)

Define partially ordered set. Draw the Hasse dlagram representmg the positive divisors of

36. - (07 Marks)
OR

Let f, g, h be functions from R to R defined by f (x) X% g(x) = x+5, h(x)=+4x"+2

verify that (hog)of ho(gof). (06 Marks)

Define equivalence relation. Let A ={l,2,3,4,5}. Define a relation R on AxA by

(x1, yl) R (xz y2) if and only if X, + yI e T
(i) “"“Verify that R is an'equivalence re lation'oh Ax A .
(i) = Determine equivalence classes [(1 31, [(2, 4)] and [(1, 1)]. (07 Marks)
Let A ={1,2,3,4,6} and R'be a relation on A defined by aRb if and only if a is multiple of

b, represent the relation R as matrix and draw its digraph. (07 Marks)

‘Module-4
Determine the number of posmve mte‘rgers n where 1<n <100 and n is not divisible by 2, 3
or 5. . (06 Marks)
An apple, a hanana a mango and an orange are to be distributed to four boys B, B,, B3, Bs.
The boys B, and B, do not wish to have apple. The boy B3 does not want banana or mango
and By refuses orange.-In-how many ways the distribution can be made so that no boy is

displeased? ' (07 Marks)
Ifap=0, a; = 1, a, =4 and a; = 37 satisfies the recurrence relation a_,, +ba, , +ca =0 for
n >0, find the constants b and c, and also solve the relation a_ . (07 Marks)
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OR

patterns CAR, DOG, PUN or BYTE occurs? (06 Marks)

By using expansion formula, obtain the rook polynomlal for the board in the Fig. Q8 (b).
(07 Marks)

(07 Marks)

%@s@ Module—S '
Define isomorphism of two gjﬁphs hence determmg, whéther the graphs, shown in the Fig.
Q9 (a) are isomorphic of 'nagf .
?% -

4 __%’_jj - Fig.Q%9(@@) - (06 Marks)

Define éomplete graph and con’ip‘iﬁe bipartite graph, and;hence draw
(i)  Kuratowaski’s first £raph Ks.
(i)  Kuratowaski’s §econd graph K3 3
(i)  3-regular gra it
(iv)  Star graph K (07 Marks)
Construct an optimal- prcﬁx code for the%t;tﬁs of the word ENGINEERING Hence deduce

the code for th;s;werd (07 Marks)
Define tree and prove that tree»m;h n vertices has ) (06 Marks)
Merge w@%he list using tre g&% "ok

-1,%%11,5, -8 ,15, .-&, 5,108 5 (07 Marks)
Cogstruct an optlmal prefix-code for the symbols a, 0, q, u, Y, z that occurs with frequencies
_"20 28,4,17,12,7 respc:qtfvely (07 Marks)
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