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Third Semester B.E. Degree Examination, July/August 2022
Discrete Mathematical Structures
F'ime: 3 hrs. Max. Marks: 100
Note: dAnswer any FIVE full questions, choosing ONE full question from each module.
Module-1
L w Deline Tawtology. Prove that 1or any propositions p, ¢, r the compound proposition :

tp=2@=2nl=ilp—=q—=>p—=1) sa tautology. (06 Marks)
b, Test the validity of the arguments using rules of inference.
(=pwq)—>r
Eeini
13—l
= =l
. J_‘_ R (06 Marks)
¢ Give anindireet proof and proof by contradiction for, “If m is an even integer, then m 7 is
odd™. (08 Marks)
OR
2 . Prove the following logical equivalences using laws of logic:
[ pal—qar) ]] % [(_q Ar)vip A r]] & (06 Marks)
b.  Consider the following open statements with the set of all real numbers as the universe:
plx)ex 20, gix)ax’ >0, Hx):x* =3x—4 =0
S(x):xT =30 Determine the truth values of the following statements.
(1) AXLPOX) A Ux)
(11) TX.PIX) = qlx)
(111) VX G{R)— 8(x)
(1v) VXXV S(X)
(V) IX.pix) AT(x)
(Vi) VXL HX) = plx) (06 Marks)
¢ bstablish the validity o the following, :
VX [p{.\] W q{.\;j]
X, —p(x)
Vx, [ iqex) v rf x}]
Wik [s( X) > -.r{.\')]
-zj.—.},( \) (08 Marks)
34 Prove by mathematical induction 4n < (n” =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 cach

Pty (06 Marks)
¢, Determine the coefficient of. :
(i) xyz~ in (2x —y—2)’ (1) x"y" inthe expansion of (2x —3y)". (08 Marks)
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OR
3 nm+ D(2n +7)
Prove by mathematical induction. 1.3+2.4+3.5+. ..+ n(n+2)=— : (06 Marks)
0
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 87 ) (06 Marks)

In how many ways can we distribute eight identical white balls into four distinet containers

so that,
(1) no container is left empty?
(11) the fourth container has an odd number of balls in 1? (08 Marks)

Module-3
State pigeonhole pnnuplL ABC is an cquilateral triangle whose sides are of length T em
cach, If we select 5 points inside the triangle. prove that atleast two of these pomts are suc h

that the distance between them s less than —em. (08 Varks)

If A=A UA,UA, where A, = .21, As =12, 3,4} and Ay = {5}, define a relation R on

A by xRy if x and y are in the same subset A, for 1 <1<3.Is R an equivalence relation,
(06 Marks)

Let f,g:R—=R where fix) = axtb and g(x)=1 Sxbxd IF (gof)(x)- 9x° - 9x 4 3
determine a, b. (06 Varks)
OR
Prove that if £:A — B, g : B=C are invertible functions. then gof:A > C in mvertible
¢ L | v 1
and {gof) ' =1""0g"". (06 Marks)
For A = la.b,c.d.e} the Hasse diagram for the poset (A, R) is shown i Fig. Q6 (b)
(1) Determine the relation matrix for R.
(i) Construet the directed graph G that is associated with R. (06 Marks)
’

]‘”f‘l Q6 (D)
IR is an equivalence relation on a set A and x.y € A then prove

(1) X € [x]

(i1) xRy if and only if [ ]—[ *] and

(i) if [x]m[y];ﬁ ¢ then [x] =[v]. (08 Marks)

Module-4
Find the number of permutations of a, b, ¢ ......x. y. 7z in which none of the patterns spin
game, path or net oceurs. (08 Viarks)
For the positive integers 1, 2. 3. ....n there are 11660 derangements where 1. 2.3, 4 and
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, &.
5 (06 VEarks)
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Determine the number of integers between | and 300 (inclusive) which are, (1) divisible by
exactly two ot'5, 6,8 ..., (i) divisible by atleast two of 5, 6, 8. (06 Marks)
Desceribe the expansion formula for Rook polynomials. Find the Rook polynomial for 3x3
board using expansion formula. (08 Marks)
The number of bacteria in a culture is 1000 (approximately) and this number increases 2507
every two hours. Use a recurrence relation to determine the number of bacteria present after
one day. (06 Marks)

Module-5
Define with examples, (i) Subgraph, (i) Spanning subgraph  (111) Complete graph

(iv) Induced subgraph  (v) Complement ofa graph  (vi) path. (06 Marks)
Merge sort the hist
B e e e B S e (06 Marks)

Detine isomorphism of two eraphs. Determine whether the following graphs Gy and Go are

Isomaorphic or not,

N e
\ i
Fra. QY (¢) -1 Fig. Q9 (¢) - 1
(08 Marks)
OR
Lot G = (V. I¥) be the undirected graph in Fig. Q10 (a). How many paths arc there in G from
ato h? How many of these paths have length 57 (06 Marks)
A 1%' Z
13 — ' = | g{w RE 2% |
Fre. Q10 (a)
Prove that in every tree T=(V.E). |V|=|E +1 (06 Marks)
Construet an optimal prelix code for the symbols a. 0, . u, y, z that occur with frequencies
20,28, 4,17, 12,7 respectively. (08 Marks)



