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A BRIEF STUDY ON SEMIGRAPHS
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Abstract

A relatively new concept semigraph is discussed here. Also, a brief discussion

with semigraphs and graphs is discussed, in particular the relationship between

block graph and semigraph is discussed.
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Introduction

Semigraphs are a generalisation of graphs. The motivation for this subject

is that there is no restriction on the cardinality of edges in the case of semigraphs

unlike in graphs. Here vertices and edges have similar properties. In graphs any

number of mutually nonadjacent vertices maybe adjacent to the same vertex but

this is not true for edges. This is not the case of semigraphs. There are some examples

of semigraphs where several mutually nonadjacent edges are adjacent to the same

edge. For more see, [2]. In [1], authors discuss properties of semigraphs and its

associated graphs.
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By an isolated vertex in a (semi) graph, it means that the vertex is not adjacent

to any vertex. A complete (semi) graph is a (semi) graph in which every pair of vertices

is adjacent. For the basic definitions on graph theory see [3]. Let G = (V, X) be any

semigraph. From G, a graph H can be induced as follows. The vertex set of H is V itself

and two vertices in H are adjacent if and only if they belong to the same edge in X and

in this case H is said to be induced from G. A graph H is a block graph if every block of

H is complete. A graph H is totally disconnected if H contains no edges.

2 Graphs arising from Semigraphs

This section deals with some basic results which leads to the connection

between graphs and semigraphs. Throughout this sequel, it is assumed that G is a

uniform semigraph on n vertices with rank r or r uniform semigraph, unless otherwise

specified.

Theorem 3. Every edge E in a semigraph G induces a complete subgraph in H.

Proof. If H is induced from a semigraph G, then any two vertices on the same edge E

of G are adjacent in H. Hence every edge in G induces a complete subgraph in H.

Proposition 4. Let H be a graph induced from a semigraph G. Then H is totally

disconnected if and only if G is a uniform semigraph of rank 1.

Proof. If H is totally disconnected, then no two vertices are adjacent in H. This implies

that every vertex in G is an isolated vertex and hence G has uniform rank 1.
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Conversely, if G has uniform rank 1, then no two vertices in G are adjacent and hence

they are not adjacent in H. Thus H is totally disconnected.

Even though there is a unique graph H induced from a semigraph H, it is not in

general true that there is a unique semigraph that is induced from a graph. In general

if H is a graph, then more than one semigraph can be constructed from H, see the

example 5.

Example 5. Given a path P = (v
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) in H a semigraph G = (V,X) can be constructed
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) are two paths in H, then each path

gives an edge in G, say E
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2
 as a

common vertex.

3. Conclusion

This article is an effort to study the semigraphs and graphs arising from it.

Since this is only a beginning, it will be interesting to study the various properties of

graphs and the various class of semigraphs.
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