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Discrete Mathematical Structures

Time: 3 hrs. Max. Marks:lg&&@‘
Note: Answer any FIVE full questions. T
Lo o
s 1 a Write the following in symbolic form and establish if the argument is valid: (ﬁi“g}ets the
g supervisor’s position and works hard, then he will get a raise. If he gets a raii:é}) en he will
g buy a new car. He has not bought a new car. Therefore A did not Q@e supervisor’s
El position or he did not work hard. P {05 Marks)
3 b. Verify the following without using truth tables: gfﬂ;\?}
g [(p—=>g)A(-rvs)a (pvn] ~.—q—s ;,‘%-"’ e {0% Marks)
2 ¢. Define Tautology. Show that [(pv @) A (P > 11 A (qo>r)—>r1 "’i?‘ tautology by constructng
1'3 £ o P
—E a truth table. o (05 Marks)
% z d. Show that the following argument is invalid by giv'mgwa cohnter example:
s [(pA—A(p—=> (gD > T &23 (05 Marks)

““\
3 a IfNisasecto 0{;[‘1\16 integers and R is the set of real numbets, examine which of the

o0

¥ =

S 2 a Veryifthe following is valid: b

v vxlp (x)va(x)]; Fx—p(x) Pt

g Vx[—g () v 1(%)]

; vx[s (x) > —r(x)] - x—s(x) L5 ; {65 Marks)
2 Prove that for all real numbers x aﬁ"ﬂy‘, ifx +y > 100, then x > 50 or y > 50. {05 Marks)
%- ¢. Determine if the argument 1S\¢aﬁd or nct. All people concerned about the environment,
5 recycle their plastic containeyg:.B is not concemed about the environment. Therefore, B does
g not recycle his plastic contaers. (05 Marks)
:g d. Negate and simplify: il@p (x)A=q(x)], i) IX[(p(x)v q(x)) ->» r(x)]. (05 Marks)
:.;; i
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following set is'esnpty:

co{ _ dsorily draw diagonal cross lines on the remaining

i) {x/xgzggiw» 2x +7=3}
.. ™ ,
i) {x_"{.‘g(;:\éHR, X +4 =6}

E
; &
é g iii“)%é%‘ eR, x*+3x+3=0} (04 Marks)
§ ‘é b. é’iﬁ} ={21,22,23, ....39, 40}. Determine the number of subsets A of S such that:
8% AV IAI=S
E t:,’? ¢, ii) Al=5 and the largest element in A is 30.
2 Z 1\%&\ iii) |A| = 5 and the largest element is atleast 30.
Eg {\ : iv) |A| =5 and the largest element is at most 30.
. :55 v) |A|=35 and A consists only of odd integers. (10 Marks)
i c. Define power set with example. Prove that if a finite set A has n elements then power set of
A has 2" elements. {06 Marks)

4 a. Prove by mathematical induction that every positive integer n 2 24 can be written as a sum

Important Note : I&f

of 5’s and/or 7’s. (08 Marks)

b. Find an explicit definition of the sequence defined recursively by a1 = 7, 8, = 2apa + 1 for

nz=2. (06 Marks)

c. Solve the first order recurrence relation a, = 7a,.1, n = 1 given that a, = 98. {06 Marks)
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For any non empty sets A, B, C, prove the following:
i} Ax(BuC)=(AxB)U(AxC)
i) Ax(B-C)=(AxB)-{Ax () (08 Marks)

Define onc-one and onto function. Let f: Z —> z (set of integers) be defined by fla) = a + 1,
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Va e z find whether fis one to ane or ontc or both or neither. {06 Maxhsy
c. ABC is an equilateral triangle whose sides are of length 1 cm each. If we select 5, guts
inside the triangle, prove that atleast two of these pomts are such fthat the distancy bgpween

them is less than %2 cm.

e %‘66 arks)
el

e

6 a LetA={l,2,3, 4} and let R be the relation on A defined by xRy if and qu/(‘r)x divides v.
j
",

Find digraph of R and list in-degree and out-degree of all vertices.
b. Let A = {1, 2, 3, 4, 5}. Define a relation R on A x A by (X1, y)
X, +y, =X, +Y,. Verify that R is an equivalence relation on Ax A,V

{06 Marks)
, y2) if and only if
(06 Marks)

c. LetA=1{1,2,3,4,6,12}. On A, define the relation R by aﬁht}f and only if a divides b.

7 a. Explain Konigsberg bridge problem.
b. Define isomorphism and show that the followin

Prove that R is a partial order on A. Draw the Hasse diagram@“fhis relation.
R

(08 Marks)
A:: 4 (06 Marks)
ing graphs are isomorphic.
1 A

Y '

=, X R

S‘ ’ Q;

L|

Fig.Q7(b) {06 Marks)

¢. Define Hamilton cycle. ,J;géyv many edge-disioint Hamilton cycles exist in the complete
graph with seven verticgg® Also draw the graph to show these Hamilton cycles. (08 Marks)
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Show that the ¢
Explain the sge
c. Define spe

e bipartite graph K ; is non-planar.
the merge sort algonthm.

g tree of weighted graph and using Kruskal’s algorithm, find a minimal
for the weighted graph shown below:

{06 Marks)
{06 Marks)
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Fig.Q8(c)
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{08 Marks)
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