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The figures in the right hand margin indicate marks.

Part — A (Answer all the questions)
Answer the following questions: dash fill up type
When the statements p and g both are true then the truth value of the statement

(Po>)AQis____

IX(P(x) AQ(x)) =
On aset S ={a, b, ¢ } with relations defined as Ry ={ (a,b) }, R.={ (a, b), (b, ¢) },
Rs={(a,b), (b,a)}, Ra={(a b), (b, c), (c, ) }, the relation that is a transitive is

Let R = { (a, b), (b, ¢), (c, ¢) } be a relation on the set S = {a, b, ¢ }. The transitive
closure of R is

LetS={1,3,5,6,7, 15, 30} with the partlal ordered relation R such that (X, y) e R if
x divides y. The maximal elements of S are

Let Z be the set of all integers. Let fora, b € Z, a*b =a + b + 1. The identity element
for the operation * is

Let a group code is given by { 0000000000,0011111000, 1100000111, 1111111211},
The number of errors it can correct is

A complimented distributive lattice is called as

Let T be a tree with five vertices. The degree of one of the vertlces is 4. The number
of leaves in T is

In a tree with m edges the number of vertices is

Answer the following questions: Short answer type

Find out the negation of the statement “If 2+3 =6then5+7 =57".

Write down the truth table for the statement (p —q) A (p — ).

Draw the Hasse diagram for the divisibility relation on the set {1, 3,7, 11, 21, 33, 77,
231}.

Let%( ={X,y, z} beasetand let R = { (x,y), (X,z) } be a relation on S. Test whether R
is reflexive, symmetric, anti-symmetric or transitive.

c E

Find an Euler path in the given graph.
Find the adjacency matrix of the graph given in question number 2(e).

Find the chromatic number of the graph given in question number 2(e).

B.TECH
PCS3I001

Answer Part-A which is compulsory and any four from Part-B.
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Find out the solution of the recurrence relationa, =2a, ;, a,=>5.

Show that in any directed graph the sum of the in-degrees over all the vertices is equal
to the sum of the out-degrees over all the vertices.

A tree has two vertices of degree 2, one vertex of degree 3 and three vertices of
degree 4. Find out the number of vertices of degree one in this tree.

Part — B (Answer any four questions)
Use rules of inferences to provide a formal proof for the following argument

a—>(b->t)avd, x—>b d..cox
Show that (p —q) > rand p — (g —> r)are not equivalent.
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Prove by mathematical induction that 1+Z+§+ ...... +— < 2——for all positive
n n

integer n>2.
Let R be a symmetric and transitive relation on a set A. Show that if for every a in A
there is b in A such that (a, b) is in R then R is an equivalence relation.

Use Warshall’s Algorithm to find the transitive closure of R on aset A={l, 2, 3, 4}
where R={(2,1), (2,3), (31), (3,4), (4,2), (4,3)}
Solve the recurrence relation a, —7a, ;+10a, , =0, a,=2, a =1

Let (A, * [) be an algebraic system with e, and e, being the identity elements of
and [ respectively. Given that = and []are distributive over each other show that x *

x =xand x[ix =x forall x in A.
Let (A, *) be a semigroup. For every a,b in A, if a#b, then a* b #b * a. Show that for
everyain A, a* a=a. Also show that fora,bin Aa*b*a=a.

Find out the conjunctive normal

F(X %0 %) = (4 A %) v (X AX,)
Let (A,<) be a distributive lattice. If aAX=aA Yy and av Xx=av yforsome a in
A, then show that x = y.

form and disjunctive normal form of

Find the shortest path and its length between a and z using Dijkstra’s Algorithm.
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Show that in a connected simple planar graph with e edges, v (>3) vertices and with
no circuit of length three then e <2v -4,

Show that there is a unique path between every two vertices of a tree. Also show that
the number of vertices in a tree is one more than the number of edges in the tree.

Find the minimum spanning tree of the weighted graph given in question 8(a) using
Kruskal’s Algorithm.
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