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1. {(g/Deﬁne an order-isomorphism. Is an
order-isomorphism a bijective function?
1+1=2

) Draw the Hasse diagram of the ordered
set (P(X), c) where X = {q, b, ¢} and P(X)
is the power set of X. 3
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(2)

(y Let P and Q be two finite order sets,
Then show that P and Q are
order-isomorphic if and only if they can
be drawn with identical Hasse diagram. 5

Or

Define the dual of an ordered set and
state the duality principle. The ordered
set P is given by the following Hasse

- diagram :
e
<T »
‘ b
a
Find the dual of P. “ 2+1+2=5

2. (g}~ Define a lattice as an ordered set. Give
an example. 1+1=2

| \/{bﬁ Let (L, <) be a lattice and q b, ce L. |
Show that—

/ﬁ)’a/\(avb)=a;

/(ﬁ) a<band a<c=as<bac |
 3+2=5
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‘,(9,),1 Find three subsets of the Jattice (P(X), ©)

d
2

3
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where X =(1,2,3} and P(X) is the power
set of X, which are not sub-lattices of

(P(X), ).

Definc a complete lattice with an
example. Let (L, v, A) be a complete
lattice and O and 1 be the least and
greatest elements of L respectively. Then
show that avO=qg and avl=1 1+1+3=5

Or

Let (L, £) be a lattice. Prove that L is a
chain if and only if every non-empty
subset of L is a sublattice. S

W

Show that the lattice pentagon depicted
in the following Hasse diagram

1

0

is not modular. . 2

Let (L, v, A) be a distributive lattice and
a bcelL.lfanb=ancandavb=avec,
then show that b=c. Hence show that-
complement of an element of L, if it
exists, is unique. ' 341=4
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( 4 )

, (G ~Let B be a Boolean algebra and a,be B.
Then show that—

(i) (@+b)’=a’- b’
) @) =a L 3¥2sS
\@/r Let (4, v, A) and (B,+-) be two Boolean
algebra and f:A— B be a function
such that f(avb)=fl@+f(b) and

fl@)=fl@. Then show that f is a
Boolean algebra homomorphism. 4

(e) Answer any two of the foliowing : 5x2=10

[(iL-©@btain the  sum-of-products
canonical form of ‘the Boolean
expression ‘

[Xo +{X3 +x1 +(xpx3)}] (X2 +X;x7)
in the variables x;, x5 and xj.

(i) Obtain a minimal sum-of-products
v representation for the _Boolean
expression SN )

abC +abc +abé +abE +abe
using Karnaugh map. "

(iij) Design a twin-switch that is used to
switch on the light from the first
step and the topmost step of a
staircase, so that the light can be
switched on/off using any of these
switches. Give the logic network for
this twin switches.
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4. (@ Define a complete graph. Find the

m.lmber of edges of the complete graph
with 5 vertices. ' 1+1=2

(b}~ Graphs G and H are depicted in the
following figure :

4 4
B h
1 G 2 1 H 2

Is H a subgraph of G? 1
(c) Answer any three of the following : 3x3=9

(i} Show that a bipartite graph cannot
contain an odd cycle.

ﬂ,Draw the graph of K, K3 4 and
K -
2,6
,(zzz}/Show that if a graph has exactly
two odd vertices, then there exists a
path between the two odd VCI"tJCCS

(iv) Represent the Komgsberg bridge
problem by a graph. Does the
Konigsberg bridge problem have
solution? Justify.

n_/tdf/ Find the adjacency matrix of the graph.
a f :

c

b

[ ] @
d g h
b , e
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(e) A connected graph has 14 vertices and
88 edges. Show that G is Hamiltonian
but not Eulerian. 2

S. Answer any two of the following : 7%2=14
(a) If a graph G has n > 3 vertices and every

vertex has degree at least g, then show

that G is Hamiltonian. 7

(b)~ Define Eulerian graph and Hamiltonian
- graph. Give an example of an Eulerian
graph with 6 vertices which’ is not
Hamiltonian. Show that if a graph G is
Eulerian, then every vertex of G is of

even degree. -1+1+1+4—’7

% Find the distance between every pa1r of
vertices of the following weighted graph
using Floyd-Warshall algorithm : 7

(d) Discuss Dijkstra’s algorithm with an
example. 7

* Kk
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