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»j‘/{’lil‘d Semester B.E. Degree Examination, July/August 2022

Discrete Mathematical Structures
. Max. Marks: 100

Note: Answer any FIVE full questions, choosii‘t\g bNE full question from each module.

i

f;j ‘Module-1 ‘
g 1 a. Define Tautology. Prove that for‘ anyi propositions p, q, T the compound proposition :
g {po>@-n}->{p—>9— (p —)‘r‘)} is a tautology. ‘ ‘ (06 Marks)
3 b. Test the validity of the arguments qusing rules of mference
§ (-pvq)—>r |
o r—->svt
Na) "
= —SA—U i~
Bﬁ —u—> -t
b 'S ‘
I P ’\, o, Sty (06 Marks)
c. Give an 1nd1rect proof and proof by eontradlctlon for, “If m is an even integer, then m + 7 is
odd”. § o (08 Marks)
- OR
2 a. Provethe followmg logical equlvalences using laws of loglc
[FpA(=qa r))]v [(qar)v(pa r)] or ¢ * (06 Marks)

b. Consider the followmg open statements with the set of all real numbers as the universe:
p(x): x>0, q(x): x> >0, T(x):x 2 _3x-4=QV ‘
s(x):x*-3>0. Deterrmne the truth values of the followmg statements

O Ixp@AGX)

()  Vxp)—qX)

(1i1) VX, q(x) — s(x)

(iv) Vx, 1(X) v 8(x) a N

W IpeYATR) 4,7 -

i) Vx,1(x)—> px)n (06 Marks)

c. Establish the validity of the following : = ]

' VX, [p®) v ()] |
3x, =p(x)
vx/ [—ﬂq(x) % r(x)]
Vx [s(x) > —Ir(x)]

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

o
o

A Bx,ﬁs(x) (08 Marks)
-y Module-2
3 a. Prove by mathematical induction 4n < inz —7) for all positive integers n>6. (06 Marks)

b. A certain question paper contains two parts A and B each containing 4 questions. How many
different ways a student can answer 5 questions by selecting atleast 2 questions from each

Important Note : 1. On completin;

part? P (06 Marks)
c. Determme the coefﬁc1ent of,
() xyz*in 2x-y-2z)* (i) x’y’ inthe expansion of (2x —3y)". (08 Marks)
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OR

n(n+1)(2n+7)

Prove by mathematical induction, 1.3+2.4+3.5+....+n(n+2) = .(06 Marks)

Find the number of permutations 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? (06 Marks)
In how many ways can we distribute eight 1dentlca1 white balls into four distinct containers
so that,

(1) no container is left empty? o Ry,

(i)  the fourth container has an odd number of balls in it? ) (08 Marks)

Module-3
State pigeonhole principle. ABC. is'an equilateral triangle whose sides are of length 1 cm
each. If we select 5 points m31de the triangle, prove that atleast two of these points are such

1
that the distance between them is less than 3 cm. /% (08 Marks)

IfA=A,UA,UA, ‘where A= {1 2} Ay ={2, 3 4}Xand A3 = {5}, define a relation R on
A by xRy if x and y are in the same subset A; for 1<i<3.Is R an equivalence relation.

(06 Marks)

Let f,g:R—>R where flx) = axt+b/ and g(x)=1-x+x>. If (gof)(x)=9x>-9x+3

determine a, b. (06 Marks)
" OR

Prove that if f: A—> B,g: B—)C are invertible functlons then gof A — C in invertible

and (gof)' =f"og™. _ - \ ¥ Ay lemey (06 Marks)

For A={a,b,c,d, e} the Hasse diagram for the poset (A R) is shown in Flg Q6 (b).

(1) Determine the relation matrix forR.
(1)  Construct the directed graph G that'is associated with R. (06 Marks)

xg»i‘ x ![SHAHY

Ch
*,_“'\,N(J'N ORE - 560 37
¢ ; Fig: Q6 (b)
~ ‘IfR is an equivalence relation on a set A'and x ,y € A then prove
M xelx] :
(1) xRy if and only if [x] [ ] ‘and
(i) if [x]m[y];t o then [x].= [y]. (08 Marks)
Module-4
Find the number of permutatlons ofa,b,c...... X, ¥, z in which none of the patterns spin,
game, path or net occurs.” (08 Marks)
For the positive integers 1, 2, 3, .....n there are 11660 derangements where 1, 2, 3, 4 and 5
appear in the first five positions. What is the value of n? (06 Marks)
Solve the recurrence relation a, +a, ,—6a, , =0 where n>2 and a,=-1, a,=8.

(06 Marks)
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. OR
8 a. Determine the number of integers between 1 and 300 (inclusive) which are, (i) divisible by
exactly two of 5, 6, 8 .... (ii) divisible by atleast two.of'5, 6, 8. (06 Marks)
b. Describe the expanswn formula for Rook polynomlals F1nd the Rook polynomial for 3x3
board using expansion formula. (08 Marks)

c. The number of bacteria in a culture is 1000 (approx1rnate1y) and this number increases 250%
every two hours. Use a recurrence relatlon to determlne the number of bacteria present after

one day. ) e vad (06 Marks)
Module-S ,
9 a. Define with examples, (i) Subgraph /(ii) Spanning subgraph. (iii) Complete graph
(iv) Induced subgraph (v) Complement of a graph (vi)-path. (06 Marks)
b. Merge sort the list, -
-1,7,4,11,5, -8, 15, -3, 26103 (06 Marks)

c. Define isomorphism of; two graphs Determine whether the following graphs G; and G, are
isomorphic or not. / :

4 N
u, U2 g 4
N ~¢ A
AP N e P
Fig. Q9'(c) =i , VY Fig. Q9-(c) - i
| § Py 4 (08 Marks)
: OR '
10 a. LetG=(V,E) be the undirected graph in Fig. Q10 (a). How many paths are there in G from
a to h? How many of these paths have length 57 | (06 Marks)
e
CMRIT LIBRARY

BANGALORE - 560 037

c_,"“\

' ' Fig. Q10 (a)
b.  Prove that in every tree T=(V, E) [V|=[E|+1 (06 Marks)
c. Construct an optimal prefix code for the symbols a, 0, q, u, y, z that occur with frequencies
20,28,4,17,12,7 respebtjyely. (08 Marks)
o % %k ok %k %
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