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ABSTRACT

A secure dominating sct S of a graph & is a dominating set with the property that for every vertex velV (G)\S,
there exists a neighbour u€S such that (SU{v}){u} is a dominating set. The smallest cardinality of such a set
1s called the secure domination nnmber of G denoted by ys((). The transformation graph Gxyzis constructed
from a graph G and the vertex set of Gxyz is V(G)U E(G). For any two vertices a, b in V(Gxyz), the
associativity of ¢ and b is - if they are not adjacent nor incident in (7 and -+ otherwise. If both @ and b are in
V(G} (or both ¢ and b are in E(G), or if one of ¢ and b is in V(G) while the other is in E((G)), then the vertices
a and b correspond to the first term x (the second term y or the third term z, respectively) of xyz. Two verlices
a and b of Gxyzare connected by an edge, if their associativity in & is compatible with the corresponding term
of xyz. The permutation set of {+, —} taken three at a time corresponds to the value of xyz. We study the eight
different transformation graphs of G,

In this study, we characterize graphs for which the secure domination number of the transformation graph
Gxy+ is 1 or 2. Also, we prove that for any connected graph G with at least 4 pendant vertices, the secure
domination number is greater than or equal to the secure domination number of the transformation graph G-
++. We also find a bound for the secure domination number of G- — +when G is a tree. We have studied this
concept for different classes of graphs and obtained results in terms of the subgraphs of the transformation
graphs. This includes the given graph, line graph and subdivision graph. Eventually, G+++. is the total graph
of G, and G- - - is the complement of the total graph of G. Therefore, we investigate the necessary and
sufficient conditions for a graph to have ys(G) equal to 1 or 2 in the case of disconnected graphs. Further, we
found an additional case for which the bound, ys({f)<n2 holds true. The obtained results assist in
characterizing the sharp bounds of the inequality, 3 < ys(G)+ ys(G)< n+1. We also investigate a special type
of transformation graph called the total graph G+++. of G. We further studied the transformation graph G+++.
of unicyclic graphs and bipartite graphs. Finally, we give applications for secure domination and
transformation graphs. The results from this study include an encryption and decryption algorithm using line
and transformation graphs. Also, analyze the cases where the secure domination number holds true when k
attacks occur simultaneously, :
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