)4

(b)

(a)

)

4

Find all maximal and minimal elements of the poset from the
Hasse diagram. "

OR
Define Lattice and determine whether the Hasse diagram
given below represents a lattice.

&

Let L be a lattice. Then for every aand b in L prove that
avh=p ifandonlyif g<p.
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Define “characteristic function™ and shéw thatif A and B are
subsets of a universal set [J.

@ F (X)) =F,(x). Fy(x) forallx,
(i} F, o(x)=F,(x}+ Fy(x)-F,(x) Fy(x) foralix.
(iif) Prove that 2" » p? for n>10.

OR

Using equivalence formulas prove the following is a
tautology:

[(PYvQA~(=PA=Qv~R)]|V(PrA~Q)V(~Pr~0Q)

How many different seven-person committees can be formed
each containing 3 women from an available set of 20 women
and 4 men from an available set of 30 men?

A fair coin is tossed five times. What is the probability of
obtaining three heads and two tails?

Let R be a relation whose digraph is shown below:

(i) Find M}.
(iiy Find p-.

(Turn over)

Ao—""

-‘—n—.

7

A



(b)

(@)

(®)

{a)

®

{a)

Show thatif R, and R, are equivalence relations on A then

R, MR, is an equivalence relation.
OR

Let A ={a,b,c}. Determine whether the relation R whose

matrix M, is given is an equivalence relation.

1
M, =10
1

Lo B B |
— O

Let F: A — B and g:B—» C beinvertible functions.

Prove that go F is invertible and (g o F)" =Flog™.

Use Fleury’s algorithm to produce an Euler circuit for the
graph given below:

A ) c

Prove that if a graph G has more than two vertices of odd
degree, then there can be no Euler path in G.

‘ OR
Define the following and illustrate them through examples:
Connected graph, complete graph and regular graph.

Contd............ 3.

L)

{a)
(b)

(@

®

(a)

3

Using prim’s algorithm find a minimal spanning tree for the
connected graph shown below: {Begin with ‘E’ as the initial
vertex). o

bt} 2 D F
e e P
a 4 a .
3
2 £ et
A 2 ¢ H

Determine whether the set 7* is a semigroup, where “+* is
defined as ordinary multiplication.
Let G be a group of non-zero real numbers for multiplication

and G ={1,~1} for multiplication.
Define ¢ :G — G by ¢(x) =1 if xis positive
’ ¢(x} =-1 if x is negative.

Show that ‘¢ * is a homomorphism.

OR
Show that the set ¥ of natural numbers is a semigroup under

the operation x* y = max(x, y}. Is it monoid?
Show that the set @, of all rational numbers other than 1,

with the operation denoted by g#p = g + b—ab consists an
abelian group. '

Determine the Hasse diagram of the partial order having the
given digraph:




