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Abstract: 

In discrete mathematics, the translation of 

pictorial graph structures into computational 

formats is essential for algorithmic 

processing. This paper explores the 

multidimensional utility of matrix 

representations—specifically adjacency, 

incidence, and Laplacian matrices—in 

deciphering graph structural properties. By 

leveraging spectral graph theory, we 

examine how eigenvalue distributions 

provide diagnostic insights into network 

connectivity and robustness. The study 

proposes a unified framework for matrix 

selection tailored to computational efficiency 

and analytical depth. 
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