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1  Answer the following questions : 15
(1) Show that the relation R on the XY-plane defined by
(x,¥)R(s,t) whenever x—s or y—t is an integer, is
not transitive.

(2) Define :
— Partially order set
— Totally ordered set
— Well - ordered set.

(3) Show that in a lattice, if g <p <¢ then
(a*b)@(a*c)=(a®b)*(a®c)

(4) Draw a simple graph with 5 vertices and 2 components.
(5) Show that the number of leaves on an m-ary tree with
I interior vertices is (m-—1)i+1
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2 (@) Prove that the relations R on the xy-plane defined 18
by (x,y)R(s,t) whenever s—x and t—y are both

integers, defines an equivalence relation.

(b) What is transitive closure of a relation ? Prove that
it 1s transitive.

(¢) Define the matrix of a relation.

[0 0 0 1

as(1 0 0 0
R., =
IfMoz31000

a0 100

then find RM,RJZW and the matrix of relation for
R,

OR

2 (@) Define a congruence relation. Prove that relation 18
modulo 5 1s an equivalence relation.

(b) Define the composition of a relation. Let A ={a,b,c,d, e}
and let R = {(a, b),(a,a),(a,c),(cc)(b,d),(bb),(d d)}
Find the ordered pairs in the composition of a relation

with itself. Draw a diagraph for R and RZ.

(© Find RrT (transitive closure of R) for the following
relation :

A={a,bcd e} and

R={(a.b).(b.).(c.). (d.a). a.e)}

3 (a) Let A be a lattice under the relation R and let 18
a and b be elements of A. Prove that

ar(avb)=a and av(arb)=a.
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(b)
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Show that Dy, (positive divisors of 24) is a poset. Draw
its Hasse diagram.

Find the glb and lub of the following subsets :
@ S= {x|x eR 1<x< 2} where Sc R under “less

than or equal to” relation.
() S={1,2,3,4,5} where SCN undeer “less than
or equal to” relation.
OR

Prove that every lattice is a totally ordered set. 18
Give an example showing that a totally ordered set may
not be a lattice.

Let A={a,b,c} and P(A) be the power set of A. Show

that P(A) is a lattice under the relation “is subset of”.
Also draw its Hasse diagram.

Prove that every chain is a distributive lattice.

Prove that for any a,be L, a<boaxb=a<a®b=b 18

Show that the lattice <Sn, D> for 5 =216 1is isomorphic
to the direct product of lattices for =8 and 5 =27

Give the Karnaugh map representation for the following
functions :

@ f=Xx
X

Let (L,<) be a lattice. Prove that for anya,b,ceL, 18

a*b<a*c
bce
a®b<La®ec

Define a distributive lattice. Give one example of a
lattice which is distributive and also one example which
1s not.
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Obtain the product of sums canonical forms of the
Boolean expressions :

@ xp*xxy
i) x Dx,
Explain the three utilities problem. 18

State and prove the necessary and sufficient condition
for any graph to be disconnected.

Justify - Every complete graph is a regular graph. Give
an example showing that a regular graph may not be
complete.

OR

Define Euler line and Euler circuit. State and prove 18
the necessary and sufficient condition for a graph to be
an Euler graph.

Show that a simple graph with n vertices and £
(n—k)(n—k+1)
2

components can have atmost edges.

Draw a graph with 17 edges such that 3 of its vertices
have degree 3 and the rest have degree 5, if possible.

State and prove Euler's formula for planar graphs. 18

Prove that an m-ary tree of height h has atmost m

leaves. Find the height of a balanced ternary tree with
3001 vertices.

Define a spanning tree. Draw all such trees for A;.

OR
If an m-ary tree is balanced and has q leaves then 18
h-1 h

prove that m" "<g<m

Determine the number of regions defined by a connected
planar graph with 4 vertices and 8 edges. Draw such
a graph.

What is the height of a balanced ternary tree with 73
vertices ?
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