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Abstract

For a simple graph G = (V, E) with eigenvalues of the adjacency matrix Ay > Ay > -+ > A, ,
the energy of the graph is defined by £(G) = 2?21 |Aj|. Myriads of papers have been published
in the mathematical and chemistry literatures about properties of this graph invariant due to its
connetion with the energy of (bipartite) conjugated molecules. The concept has been generalized
to other matrices apart from the adjacency one, and many bounds and extremal properties have
been reported for these graph (matrix) energies.

In this thesis, we study two new kinds of matrices assigned to simple connected graphs, namely de-
gree sum matrix and eccentricity sum matrix. We give some bounds for the eigenvalues, especially
for the spectral radius(largest eigenvalue), of these matrices. Moreover, we define new kinds of

energies with respect to these matrices and give some bounds in certain family of graphs.

Key words: Eigenvalues, Energy of a graph, Adjacency matrix, Degree sum matrix, Degree sum

energy of a graph, Eccentricity sum matrix, Eccentricity energy of a graph.
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