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ABSTRACT 

In this dissertation, the notions of non-inverse graphs, order sum graphs and coset component graphs 

associated with groups are introduced. 

 

These graphs are simple graphs whose vertices are the elements of the group and the adjacency 

between the vertices depends on certain properties of the group concerned. Vertices belonging to 

non-inverse graphs are adjacent if they are not inverses of each other in the group. The vertices in 

order sum graphs are adjacent if the sum of their orders is strictly greater than the order of the group. 

The vertices belonging to the coset component graphs are adjacent if their left cosets or right cosets 

of the subgroups of groups are equal. 

 

These algebraic graphs are studied in detail in terms of their structural characteristics, parametric 

properties and spectral properties. Various characterisations of these graphs are obtained in the study 

concerned. These notions are further extended to the concept of signed graphs and domination. 

Properties of signed graphs such as balance, clusterability, consistency, sign-compatibility and so on 

are investigated for these algebraic signed graphs. The relations between various types of domination 

are obtained for non-inverse graphs, order sum graphs, complement and line graphs of order sum 

graphs. 
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