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Extremális spektrál gráfelmélet

Kulcsszavak: Gráfelmélet; Extremális kombinatorika; Lineáris algebra; Sajátértékek
The eigenvalues [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] [image: ] of a graph are the eigenvalues of the adjacency matrix of the graph. During our work, we investigated two notable conjectures of spectral graph theory. Firstly, bounds on [image: ]  will be studied. We construct new examples when a well-known conjecture is strict, and give simpler proofs for existing theorems. We formulate conjectures about the distance of [image: ]  to other eigenvalues, some of which we prove. Secondly, lower bounds on the sum of squares of positive and negative eigenvalues (denoted by [image: ]  and [image: ] ) will be studied. Our main result is proving that [image: ] [image: ]  for all graphs without isolated vertices, using spanning trees and positive semidefinite matrices. We finish our paper with some general results including the equality case of the upper bounds of [image: ] .
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