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1. (a) Find the least upper bound of the
partially ordered set ({--,—2,-1,0,1}, <). 1

(b) Is the following partially ordered set a

lattice? Justify : 2,
f
d e
b c
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fc) Let (L, £) be a lattice. Show that for any g
a,bcel, anlavb)=a. - 3

(d) Define a lattice homomorphism. Let
filh, )= Ly, <5) be a lattice

homomorphism. Show that
a<; b= fla)<, f(b) for any a,beL;.
2+2=4
2. Answer any three of the following : S5x3=15

(a) Let (L, <) be a lattice. Show that
(i) b<c=>aanb<anc, a,b,cel

(i) a<b and asc=>asbve,
a, b el

(b) Let D,, be the set of all positive divisors
of m and a|b means a divides b. Show
that the lattice (D,,, |) is distributive.

(c) Define a chain. Show that every chain
(L, £) is a distributive lattice.

() et By = (Wi BY i S AL 2, aB
S, ={1,2,3,5, 6}, S5 =41 2, 3,6},
B ={L 2,3t =41 2 S5 =1L 3}
S, ={1} and L={S,, S, ..., S;}. Draw
the Hasse diagram for the lattice (L, ).
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a 3. (a) State True or False : 1

In a Boolean algebra B,
(@a+b)=a'-b'Va, beB.

(b) Show that a lattice L with 3 elements is
not a Boolean algebra. 2

(c) Let (L,v,A) be a distributive lattice.
Show that for any a, b,ce L we have
arnb=anrc and avb=avc=b=c. 3

(d) Show that the diamond lattice My is
modular but the pentagon 1att1ce Ny is
not modular.’ = : fld 2+2=4

4. Answer any three of the following : 5%x3=15

(@) Find a minterm of the variables
X, Y, 2z. Obtain the sum of products
canonical form of the following

Boolean expression in x, 'y; z
(x+y)z+(y+Xz)(x +y)
(p) Find a minimal sum-of-products

representation of the following Boolean
expression using Karnaugh map :

abcd + abed + abed + abed + abed

(c) Find a minimal expression for the l
following Boolean expression :

>(7,9,10,11,14,15) in a, b, c, d
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(4 )

(d) Let B be a Boolean algebra and
a, be B. Show that—

() (@-b)=a’+b

‘ (li) a'b=a:>a.b’=o

S. (a) Is the following graph simple? 1

(b) State True or False :

1
An Euler graph is Hamiltonian.
(c) Show that the maximum number of
edges in a siimple graph with n vertices
. n(n-1)
18] Ty Dt 3
(d) Write three properties of an adjacency
matrix of a graph. 3
(e) Let G be a graph with n >2 vertices
and G has exactly two odd vertices.
Show that there exists a path between
| the two odd vertices in G. 3
. (7 Show that the maximum number of
| edges in a complete bipartite graph of n
| n?
! vertices is | T |- . -+
| L
P25/1019 ( Continued }

. ‘J




6. Answer any three of the following :

; (@)

(b)

(c)

(d)

(e)

P25—700/1019

Let n2>3 be odd. Show that the
number of edge-disjoint Hamiltonian
n-1
2

circuits in K, is

Show that a connected graph G is Euler
iff G can be decomposed into circuits.

Prove that a simple graph with n
vertices and k components can have at
n-k)n-k+1)

most 5 edges.

Prove that a simple graph with n

vertices is connected if it has more than

(n-1)(n-2)
2

edges.

Write a short note on Dijkstra’s
algorithm.

S5x3=15
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