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 ABSTRACT 

     This research investigates the connectivity properties of the k-distance product graph in order to 

determine its vertex connectivity 𝜅(𝐺) and edge connectivity 𝜅′(𝐺). 

The study is motivated by fundamental concepts in graph theory, including connected graphs, vertex 

connectivity, and edge connectivity. 

Let  𝐺 = (𝑉, 𝐸) be a graph. If  𝐺  is not a complete graph, the vertex connectivity of 𝐺 is defined as the 

minimum number of vertices whose removal disconnects  𝐺 . 

If  𝐺  is a complete graph, its connectivity is defined as   

𝜅(𝐺) = |𝑉| − 1 

The vertex connectivity of  𝐺 is denoted by  𝜅(𝐺). 

Similarly, for a graph  𝐺 = (𝑉, 𝐸) with |𝑉| > 1, the edge connectivity of  𝐺  is defined as the minimum 

number of edges whose removal disconnects the graph. 
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If |𝑉| = 1, the edge connectivity is defined to be 0. 

The edge connectivity of 𝐺  is denoted by   𝜅′(𝐺). 

Let  𝐺  and  𝐻  be graphs. 

The k-distance product of  𝐺  and 𝐻, denoted by  𝐺⨂ 𝐻𝑘 , is defined as follows. 

The vertex set is  𝑉(𝐺⨂ 𝐻𝑘 ) = 	𝑉(𝐺) × 𝑉(𝐻). 

The edge set is  𝐸(𝐺⨂ 𝐻! ) = 	 {2(𝑢, 𝑥), (𝑣, 𝑦)7 ∣ 𝑥 = 𝑦	𝑎𝑛𝑑	1 ≤ 𝑑"(𝑢, 𝑣) ≤ 𝑘	𝑜𝑟	𝑢 = 𝑣	𝑎𝑛𝑑	1 ≤
𝑑#(𝑥, 𝑦) ≤ 𝑘}	  

That is, two vertices (𝑢, 𝑥) and (𝑣, 𝑦) are adjacent in  𝐺⨂ 𝐻𝑘  if either 

the second components are equal and the distance between  𝑢  and  𝑣 in  𝐺 is at most  𝑘, 

or the first components are equal and the distance between  𝑥 and  𝑦 in  𝐻 is at most  𝑘. 

     The Cartesian product of graphs serves as a foundational concept before extending to the k-

distance product. 

For two graphs  𝐺   and  𝐻, the Cartesian product has vertex set 

𝑉(𝐺) × 𝑉(𝐻), 

and edges are defined by adjacency in exactly one coordinate while the other coordinate remains fixed. 

The k-distance product generalizes this concept by replacing adjacency with a distance condition not 

exceeding  𝑘 in one of the component graphs. 

This study aims to determine the vertex connectivity  𝜅(𝐺⨂ 𝐻𝑘 ) and the edge connectivity  𝜅′(𝐺⨂ 𝐻𝑘 ), 

thereby extending classical connectivity results to k-distance product graphs. 
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