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Abstract

Avertexv € V (G) is said to be a self vertex switching of G if G is isomorphic to Gv, where GV is
the graph obtained from G by deleting all edges of G incident to v and adding all edges
incident to v which are not in G. Duplication of a vertex v of graph G produces a new graph G’
by adding a new vertex v’ such that N(v') = N(v). In other words a vertex v'is said to be
duplication of v if all the vertices which are adjacent to v in G are also adjacent to v'in G A
vertex v is called a duplication self vertex switching of a graph G if the resultant graph
obtained after duplication of v has v as a self vertex switching. In this paper, we find
duplication self vertex switchings of Pm X Pp.
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AMS Subject Classification: 05C60. relation and the associated equivalence

classes are called switching classes. For
Introduction a survey of switching classes of graphs
we refer to Seidel [9]. A subset o of
V(G) to be a self switching of G if G

isomorphic to G°. The set of all self

For a finite undirected graph G(V,E)
with |V| =p and aset 0 € V, Seidel [9]
defined the switching of G by o as the

graph Go(V,E), which is obtained from switchings of G with cardinality k is

G by removing all edges between o and denoted by SSk(G) and its cardinality

its compliment V - ¢ and adding as
edges all non edges between ¢ and
V-0. When o = {v} < V, the
corresponding switching G} is called a
vertex switching and is denoted by Gv
[10].

Switching is an equivalence

by ssk(G). If k = 1, then we call the
corresponding self switching as self
vertex switching [12]. Duplication of a
vertex v of graph G produces a new
graph G by adding a new vertex v’ such
that N(v) = N(v). In other words a
vertex V' is said to be duplication of v if
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all the vertices which are adjacent to v
in G are also adjacent to v' in G. The
concept of duplication self vertex
switching was introduced by C.
Jayasekaran and V. Prabavathy [5]. A
vertex v is called a duplication self
vertex switching of a graph G if the
resultant graph  obtained after
duplication of v has v as a self vertex
switching. The number of duplication
self vertex switching is denoted by
dss1(G). For any vertex v € V (G), the
open neighbourhood N(v) of v is the set
of all vertices adjacent to v. That is N(v)
={u € V (G)/ uv € E(G)}. The closed
neighbourhood of v is defined by N[v] =
N(v)u{v}. The ladder graph L. on n
vertices is defined as the Cartesian
product of Pn and P2. Two vertices u
and v in G are said to be interchange
similar if there is an automorphism a
of G such that a(u) = v and a(v) = u [8].
In [11], a characterization is given for a
cut vertex in G to be a self vertex
switching where G is a connected
graph such that any two self vertex
switchings if exists, are interchange
similar. The existance of graphs with
given number of self vertex switchings
were discussed in [1]. The trees [3]
[4] are

vertex

and unicyclic graphs [2],
characterized for self

switchings. We consider simple graphs
only.

We consider the following results
which are required in the subsequent
section.

Theorem 1.1. [5] If v is a duplication
self vertex switching of a graph G of
order p then p is even and d¢(v) = p/2.

Theorem 1.2. [5] Let G be a graph and
let v be any vertex of G. Then v is a
duplication self vertex switching of G
iff there exists an automorphism on G
which maps elements of N(v) onto
elements of [N(v)]e.

Theorem 1.3. [6] If dssi(G) > 0 then
the number of duplication self vertex
switchings in G is even.

Main results

Theorem 2.1.
2if n=2and 4

dssi(P1xPn) = .
0 otherwise

Proof.
To prove this theorem, we need the
following three cases.

Case (i). n=2
In this case, the graph P1 x Pn is Pa.
Since each vertex of P2 is a duplication
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self vertex switching, dssi1(P1 x Pn) = 2
whenn =2,

Case (ii). n=4

In this case, the graph P1x Pn becomes
P4 and there are only two vertices of Ps
are of degree 2 and these two vertices
are duplication self vertex switchings
and hence dssi1(P1x Pn) =2 when n = 4.

Case (iii). n#2 and 4

When n=1 or n = 3, the graph P1 x Pn
becomes P1 or P3. Since graphs with
even number of vertices only can have
duplication self vertex switching,
dssi(P1 x Pn) = 0 when n =1 & 3.
Also since dssi(Pn) = 0 when n=>35,

dssi(P1xPn) =0 when n2>5.

The theorem follows from Case(i),
Case(ii) & Case(iii).

Theorem 2.2.

2ifn=1,3
dssi(PzxPn)= {4ifn=2

0 otherwise
Proof.

To Prove his theorem, we need the
following cases.

Case (i). n=1

Since P2 x P1 = P1 x P2, by case (i) of
Theorem 2.1, it is clear that dssi(P2 x
Pn) = 2, when n=1.

Case (ii). n=2

In this case, the graph P2 x Pn becomes
the cycle C4 and eah vetex of Cs is the
duplication self vertex switching and
hence dss1 (P2x Pn) =4 whenn = 2.

Case (iii). n=3

When n=3, the graph P2 x Pn is the
ladder graph L3 and there are only two
vertices of L3 are of degree 3 and these
two vertices are duplication self vertex
switchings of Lz and hence dssi1 (P2 x
Pn) =2 whenn = 3.

Case (iv).n>4

When n >4, the graph P2 x Pn is a
Ladder graph with 2n vertices and
each vertex is of degree less than n and
so dss1 (P2x Pn) =0 when n > 4.

The theorem follows from Case(i),
Case(ii), Case(iii) & Case(iv).

Theorem 2.3.
2ifn=2

dssi(P3x Pn) = .
0 otherwise
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Proof.
Case (i). n=2

Since P3 x P2 = P2 x P3, by case(iii) of
Theorem 2.2, it is clear that dssi(P3 x
Pn) =2 whenn = 2.

Case (ii). n# 2

When n =1&3 the
contains odd number of vertices and
hence dssi(P3x Pn) =0 when n =1&3.
When n > 3, graph Psx Pnis a graph of

graph P3 x Pn

degree 3n and each vertex is of degree
less than 3n/2 and hence dssi(P3 x Pn)
=0 whenn> 3.

From Case(i) & Case(ii) the theorem is
true.

Theorem 2.4. dssi(PmxPn)=0ifm >
4andn>1lor n>4andm>1.

If m > 4 andn >1, then the graph Pmx
Pnis of order > 4n and each vertex of
Pm x Pn is of degree less than 4n/2 or
and hence dssi(Pmx Pn) = 0 when m >
4 andn>1. Similarly we can prove
that dssi(Pm x Pn) = 0 when n > 4 and
m>1

Conclusion

In this paper, we have proved that the
number of duplication self vertex
switching of Pmx Pn is zeroififm > 4
andn>1or n > 4 andm>1. Also we
found the number of duplication self
vertex switching of Pmx Pn when m <
4or n<4 and m,n>1.
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