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Answer Question No.1 compulsorily.
Answer ONE question from each unit.
1. Answer all questions

I/IV B.Tech (Regular) DEGREE EXAMINATION

NOVEMBER, 2019 Common to CSE & IT
Third Semester Discrete Mathematical Structures

Maximum : 50 Marks
(1X10 =10 Marks)
(4X10=40 Marks)
(1X10=10 Marks)

Simplify A-(A-B)

Suppose that a =b mod n and d is a positive integer such that d divides n. prove that a = b mod d.

Check the following function is one — to —one or onto.

f(x) = x* where A = {positive intgers).
Draw truth table for (~P N ~Q) —» R
Write the negations of the following sentence by changing quantifiers.

“Every complete bipartite graph is not planar”

What is the coefficient of x® in (1 + x + x? + -+ )2?

Find the general solution to a, — 5a,_, + 6a,_, = 0.
Define Hamiltonian Graph.

Differentiate weekly connected and strongly connected components.
Find out the edge chromatic number for K 5

UNIT -1
In a survey of students at Florida State University the following information was obtained: 260 were SM
taking a statistics course, 208 were taking a mathematics course, 160 were taking a computer
programming course, 76 were taking statistics and mathematics, 48 were taking statistics and computer
programming, 62 were taking mathematics course and computer programming, 62 were taking
mathematics course and computer programming, 30 were taking all 3 kinds of courses, and 150 were

none of the 3 courses.

i) How many students were surveyed? éﬂ?/

ii) How many students were taking a statistics and a mathematics course but not computer
programming course? ‘—f’é

iii) How many were taking a statistics and a computer course but not mathematics course? /&

iv) How many were taking a computer programming and a mathematics course but not
statistics course? 22

V) How many students were taking a statistics course but not taking a course in mathematics

or in computer programming? /
Let R be the relation in the natural numbers N = {1,2,3, ... )defined by "x + 2y =10"thatis R= 5M
{Cx,y)|x €N,y € N,x + 2y = 10}. Find
a) The domain and range of R.
b) R’
¢) Draw the digraph for RUR™

(OR)
Give the transitive closure, the transitive reflexive closure, and the symmetric closure represented as  SM

digraph for the following relation.

x Ry iff x is an integral multiple of y, on the set {2, 3, 4, 5, 6}.
P.T.O
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Let R, and R; be arbitrary binary relations on set A. Prove or Disprove the following assertions

a) IfR; and R, are reflexive, thenR.R; is reflexive.

b) IfR; and Ryare Symmetric, then R;. R, is symmetric.

c) IfR,; and Rare antisymmetric, then R,. R; is antisymmetric.
d) IfR; and Rare transitive, then R.R, is transitive.

e) IfR, and Rjare irreflexive, then R;.R; is irreflexive.

UNIT - 11
Prove or disprove the validity of the given argument:
i. ~t—o-~r il =t (s~
~s ~I'VW
t—w ~p—$s
rvs ~W
w t—p

Verify that 11™ + 12 is divisible by 133 then 11"+ 12*"** is divisible by 133.

(OR)

Verify that the following argument is valid by using the rules of inference
If Clifton does not live in France, then he does not speak French.
Clifton does not drive a Datsun.

If Clifton lives in France, then he rides a bicycle.
Either Clifton speaks French, or he drives a Datsun.
Hence, Clifton rides a bicycle.

i) Find the number of distinct triples (x1, x2, x3)of nonnegative integers satisfying x; + x, + x3 < 6
ii) A teacher wishes to give an examination with 10 questions. In how many ways can the test be given

a total of 30 points if each question is to be worth of 2 or more points? (\ﬁ”f‘“ '

UNIT - III
In (1 4 x° + x2)1°find i) the coefficient of x23ii) the coefficient of x32.

Solve the following recurrence relation using generating functions
a, —9a,_1+20a, ,=0forn=2anda;=-3,a; =—-10

(OR)
Find a particular solution ofa,, — 2a,,_1 + @, = 5+ 3n.

Solve the divide and conquer relation a,, — 7a,,3 = 2nwhere n = 3% for k = 1and a; = 5/2.

UNIT -1V

Suppose that G is a connected planar graph.Determine |V| if
(i) G has 35 regions each of degree 6
(ii) G has 14 regions each of which degree 4.
What is Hamiltonian cycle? Give two Hamiltonian cycles in Ks that have no edges in common?

(OR)
Prove that for any polyhedral graph
i) V] =2+ |R|
i1) |E] £ 3|V|—6
Prove that Every simple planar graph is 5-colorable.
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Theorem 5.12.1. Every simple planar graph is 5-colorable.

Proof. We use induction on the number of vertices of the graph, and
assume the theorem to be true for all planar graphs with at most n
vertices.

et (7 be a planar graph with n + 1 vertices. By the corollary to Euler’s

v, ’“j
a !
l/
€ ‘[
Vﬁ [ ] [ ] V2 ‘/
v
\./ﬁ If/
/ \ [
Ve . ’
5 -Y i N N
—2L1
Figure 5-92

formula, G contains a vertex v whose degree is at most 5. The graph G — v )
is a planar graph with n vertices, and so can be colored with five colors, by
the inductive hypothesis. Our aim is to show how this coloring of the
vertices of G — v can be modified to give a coloring of the vertices of G.
We may assume that v has exactly five neighbors, and that they are
differently colored, since otherwise there would be at most four colors
adjacent 1o v, leaving a spare color which would be used to color v; this
would complete the coloring of the vertices of G. So the situation is now
as in Figure 5-92, with the vertices v;,. . .,u; colored o,3,7,5,, respectively.
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If A\ and u are any two colors, we define H(\,u) to be the two-colored
subgraph of G induced by all those vertices colored A or . We shall first
consider H(a,y); there are two possibilities:

(1) If v, and v, lie in different components of H (\,y) (see Figure 5-93),
then we can interchange the colors « and v of all the vertices in the
component of H(a,y) containing v,. The result of this recoloring is
that v, and v, both have color v, enabling v to be colored «. This
completes the proof in this case.

(2) If v, and v, lie in the same component of H(a,y) (see Figure 5-94),
then there is a circuit C of the form v — v, — - + - — v; — v, the ‘
path between v, and v, lying entirely in H («,7y). Since v, lies inside (

S \
/vy Ha,y) V) [
Y ¢

\ |

"50 O Y2 : vso o Vv, \ c 1
1

\

\

[ -

/\,\ /\/

"3 ‘H(Of Y) 4

Figure 5-93 Figure 5-94

C and v, lies outside C, there cannot be a two-colored path from v,
to v, lying entirely in H(8,0). We can therefore interchange the
colors of all the vertices in the component of H(8,5) containing v,.
The vertices v, and v, are both now colored 4, enabling v to be
colored S. This completes the proof. [
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