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ABSTRACT 

In a graph G = (V,E), the shortest path between any two vertices u and v in G is u − v geodesic. This distance 

concept leads to the introduction of geodetic set and geodetic number which has wide applications in location 

theory and convexity theory. A vertex subset S of a graph G is said to be a geodetic set, if all vertex in G is in 

u−v geodesic for some pair of vertices u and v in S. The minimum cardinality of such a set is the geodetic 

number and is denoted as g(G). A vertex subset M of a graph G is said to be a dominating set of G if for all 

vertex v ∈ V (G), either v ∈ M or v is adjacent to a vertex in M. The minimum cardinality of such a set is the 

domination number and is denoted by γ(G). In general, the geodetic set and the dominating set of a graph need 

not be the same. This led to the study of the geodetic dominating set. If a geodetic set S is a dominating set of 

a graph G, then S is called a geodetic dominating set. The minimum cardinality of such a set is the geodetic 

domination number, which is represented by γg(G).  

 

There are several studies done on the geodetic and domination concepts so far. In the present study, we have 

explored the concept of restrained geodetic domination and its structural properties in graphs particularly in 

product graphs and derived graphs. A vertex subset S of a graph G = (V,E) is called a restrained geodetic 

dominating set if S is a geodetic dominating set of G and < V − S > has no isolated vertex. The minimum 

cardinality of such a set is called restrained geodetic domination number, which is denoted by γgr(G). We 

have studied this concept for different classes of graphs and concerning the graph operations such as Cartesian 

product, corona product, and join of graphs. Further, the study is extended to restrained geodetic domination 

in derived graphs such as edge subdivision graph, line graph and power of a graph. Also, investigated the 

properties of graphs with the restrained geodetic domination number equal to the order of the graph. 

Motivated from the study of domination polynomial and geodetic domination polynomial, the study on 

restrained geodetic domination polynomial is initiated. While studying the criticality concept in graphs, the 

concepts of p-geodetic vertex critical graphs, p-geodetic dominating vertex critical graphs and p- restrained 

geodetic dominating vertex critical graphs are introduced and studied the structural properties of such graphs.  
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