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ENGLISH VERSION

Instructions : (1) As per the Instruction No. 1 of Page no. 1.
(2) There are 6 questions in this question paper.
(3) Answer all the questions.
(4) Figures to the right indicate marks of the questions.
(5) Follow usual notations.

1  Answer the following questions :

(1) Show that the product of two different min terms is 2
Zero.

(2) Define : 2
(1) Poset
(2) Lattice homomorphism.

(3) Obtain a cube array representation of a boolean 1
function f(a, b, c)=a-(b+c) .

(4) In a bounded lattice (L, *, @, ', 0, 1). Show that 1 is 1
the unique complement of 0.

(5) Draw the Hasse diagram of the lattice (p(A), <) 1
where A ={a, b, c}.

6) Is (L, s) a complemented lattice ? Justify your 1
answer. Where L:[O, 1] and < less than or
equal to.

(7) Show that there can be no path longer than a 2
Hamiltonian path in a graph G.

(8) Define : 2

(1) Unicursal Line
(2) The height of a binary tree.

(99 How many minimum pendent vertices are there in a 1
tree with three or more than three vertices.

(10) Prove that a tree is a minimally connected graph. 1
(11) State the "Konigsberg bridge problem". 1
2 (a) Let p(s) be a power set of a set S. Prove that 6

(p(s), ) is a lattice. Is it a chain ? Justify your
answer.
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Let (L, *, ®) be a lattice prove that 6
(1) a<b oa*b=ae, gdb=b Va, belL
2) a<cocad®B*e)=(ad®b)xc; Va, b, ceL
If x, =y, and x, =y, then prove that 6
(x) +25)=(y; + ¥y).

OR
In a lattice (L, s) prove the following : 6
(1) b<e>(ax*b)<(a*c), Va, b, ce L
2) a*(bd®c)>(a*b)*(a*xc), Va,b,ce L

Show that in a bounded distributive lattice, the 6
elements which have complements form a sub lattice.

In a lattice (L, *, ®) define relation R such that 6
aRbsax*b=aca®b=5b, a, be L. Prove that R
is a partial ordering relation and a ® b is the

LuB of a and b.

Define a lattice homomorphism. Let S;, be the set of

positive divisions of 12. D be the relation of division

and "< be the relation" less then or equal to". If

f:(S19> D) —>(Spy, <) is defined as f(x)=ox then

prove that f is order preserving, it is bijective but f‘l

is not order preserving.
Show that every chain is a distributive lattice. 6
In a Boolean algebra, prove that 6

1) ab'+a'b=0<a=>b
@2) (a+b)(a'+c)=ac+a'b
OR
In a distributive lattice (L, *, ®) show that 6
1) (@*b=a*c)r(a@a®b=a®c)=>b=c, Va,b,ceL
2) (a@*b)®b*c)®(cxa)=(adb)*(bPc)*(cPa),
Y a, b, ceL.
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(b) Define sub-Boolean algebra. If (B, *, @, ', 0, 1) 6

is a Boolean algebra and ScB, is closed under @ and

' then prove that S is a sub-Boolean algebra of B .
(c) Show that every interval of a lattice is a sublattice. 6

4 (a) Obtain the sum of products canonical form of the 6
boolean expression

%y, Xy, Xg, x4):[(x1+x2)(x3 x4)']'
(b) Define : 6
(1) A Boolean function
(2) A Boolean expression
Give :
(1) The cube representation
@11) The circuit diagram representation of the
boolean function
f=w'+y-(x"+2")
(¢) Prove that the number of vertices of odd degree in a 6
graph is even.
OR
4 (a) Give karnaugh map representation of boolean 6

function f(a, b, c, d):Z(O, 1, 4,5, 8, 12) minimize it.
(b) Show that the following Boolean forms o and B are 6

equivalent to each other
a=(x+y)(x+2)(y+2)

B=(x-2)+(x"y)+(y-2)
(¢c) State the necessary conditions for two graphs to be 6
isomorphic. By proper illustration show that they are
not sufficient.

5 (a) Prove that a graph G is disconnected if and only if 6

its vertex set YV can be partitioned into disjoint subsets

Vi, and V, such that there does not exist an edge in

G, whose one end vertex is in V; and the other is V.
(b) Let G be a simple graph with n —vertices. If it has
1
more than E(n_l) (n—2) edges then prove that it is

connected.
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In a graph G let P; and P, be two different paths

between two given vertices. Prove that P, ® P, is

circuit on a set of circuits.

OR

If G is a complete graph with n -vertices, where n

n-1
2

is odd integer n >3 then prove that there are

edge disjoint Hamiltonian circuits in G.
If G is a complete graph with n vertices then

prove that the degree of any vertex in G is (n—1)

n(n-1)
—

If a graph has exactly two odd vertices then prove
that there must be a path in G joining them.

and the total number of edges in G 1is

Using geometrical arguments prove that Kuratowski's
first graph is non-planar.
State any three properties of a tree and prove any
two of them.
Prove that every connected graph has at least one
spanning tree.

OR
State Euler's formula for regions of a planar graph

6

and use it to prove that the Kuratowski's second graph

is non-planar.

Show that a graph can be embedded in the surface
of a sphere if and only if it can be embedded in a
plane.

6

Let p be the number of pendent vertices in a binary 6

tree with n-vertices prove that :

n+1 n-1
(1) p:Ta (2) max lmax :T

8 [ 200 ]



