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

USN 17CS36
Third Semester B.E. Degree Examin ation, Feb./Mar. 2022
Discrete Mathematical Structures %
Time: 3 hrs. | W Y vax. Marks: 100
@
Note: Answer any FIVE full questmns, choosmg ONE full questton from each module.
Module— P
1 Write the converse, inverse, a;nd contraposmve for the followmg implication. For each,

determine the truth Value “If :;+~'0 Othenl+1= 1” (06 Marks)

vit(lq(t) > 1)
~=p(e)
Prove the f@llowmg without using Truth table
D) (Po2PAIEAA (V-] S = (qy, p)
ii) p— (q > pPagor ST (08 Marks)

(06 Marks)

OR
If a proposition q has the truth value 1, determine all truth value clSSlgn nt for the primitive
propositions p, r and s for which the truth value of the following comp nd proposition is 1.

[q o {(—=pVr)A—s}] {ﬂs — (—raq)} « 7 (06 Marks)
Prove the statement “If n is an odd integer themn + 9 is an even: mteger using :
(1) Direct method:=(i1) Indirect method. (iii) Proof by contradlctlon (06 Marks)
Show that the followmg arguments are valid using Rules of 1nférences (08 Marks)
i) p>q, 7 i) —p>q
58 (% q—r
PV =T
} P ¢
¢ Modaule-2

Prove by mathematical induction '
P43 5%, #0n=1= ; n(2n—1(2n +1) (06 Marks)

Find the number of permutations of the letters of the word MASSASAVGA. In how many
of these all four A’s are together" How many of them begin with S? (06 Marks)
Find the coefficient of : *

v L . 15
(i) x’y’ in the expansid%ﬁ“ (2x —3y)? (i) x° in the expansion of (3){2 - —1—) (08 Marks)
X
OR
Prove that 4n {"%’(n -7) for all positive integers n > 6. (06 Marks)
A box contains 15 IC chips of which 7 are defective and 8 are non-defective. In how many
ways 5 chips can be chosen so that:

(i) All'are non deflective (ii) All are defective  (iii) 2 are non-defective (06 Marks)
) 1 of2
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c. In how many ways can 10 identical pencils are distributed among 5 children in the following
cases: i
(i) These are no restriction
(il Each child get atleast one pencil
(iii) The youngest child gets atleast 2 pencils. (08 Marks)

Module-3.
a. Define relation. Let A and B be finite sets With |A| = 3. If these are 4096 relations from
A to B, what is [B|? (06 Marks)
b. Define equivalence relation. Let S beithe set of all non zero integers and A=S xSonA

define the relation R by (a, b) R (c, d) 1ff ad = bc. Show that R is an equivalence relation.
: P (06 Marks)

c. Define partial order relation. L tyggw? {1,2,3,4,6,8,12} and R be the partial ordering on A
defined by aRb iff a divides b
(i) Construct Hasse diagram
(i) Find maximal and minimal elements

,,,,,,,,,

(iii) Find upper bounds.and lower bounds if the subset B=1{2,3,6) (08 Marks)
‘ OR
a. Define one to one and onto functions. Let the set A= {a, b, c, d, e, f, g} and B= {1, 2, 3, 4}.
How many onto functions exist from A to B? (06 Marks)
b. LetA= {1, 2,3, 4} and let R be the relation on A defined by xRy iff “x divides y”.
(1) ertq the relation R (11)Qfaw the digraph of R and matrix of R (06 Marks)

c. State“pigeonhole principle. Pque that if 101 mtegers are selected from the set
S={1,2,3,....200} then atleast two ‘of these are such that one divides the other. (08 Marks)

, : Module-4 =3 5,

a. Determine the number i sitive mtegers n such that 1 <n < 100 and n is not divisible

by 2,3 or5. ' (06 Marks)
b. Find the Rook polynomlal for the3 x 3 board using expansion formula (06 Marks)
¢. Solve the recurreﬁce ‘telation to find the n Flbonacm number.” : : (08 Marks)

“. OR

a. Define Derangements Find the number of derangements ofl,2,3,4. (06 Marks)
b. How maiy integers between 1"and 300 (inclusive) are:

(1) D1 »"‘“‘ib“fc by atleast one 05, 6§, 8? (ii) Divisible by none of 5, 6, 8? (06 Marks)

c. Four: persons Py, Py, P3. aﬁ *@«4 who arrive late for a dinner party find that only one chair at
meach of 5 tables Ty, To, Ts, T4 and Ts is Vacan .)1’1 will not sit at T or T, P, will not sit at T»,

will not sit at T: '01<T4 and P4 will not sit.at T4 or Ts. Find the number of ways they can

«««««««

) *#_Joccupy the vacant, d’halrs (08 Marks)

«««««

: -_Module-5
a. Construct 4s' optlmal prefix code for the symbols a, 0, q, u, y, z that occur with frequencies
20,28,4,17,12, 7 respectively. (08 Marks)
b. Write notes on: (i) Spanning subgraph (ii) Induced subgraph (iii) lsomorphw graphs
(12 Marks)
OR

a. Define complete graph Show that a complete graph with n vertices has n(n — 1)/2 edges.
ikl (06 Marks)
b. What is a regula,% graph‘7 If a graph with n vertices and m edges is K-regular. Show that
M=Kn/2. (06 Marks)

c. Write notes on: (1) Euler circuits and Euler trails (ii) Connected and disconnected graph
3 (08 Marks)

*% Dof2 **




