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- Jodo Casaca, Laboratério Nacional de Engenharia Civil: “Bayesian inference: general framework”

- Luis Silva, Departamento de Biologia, Universidade dos Agores: “Multinomial and Dirichlet distributions in Bayesian inference:
applications to Biology and Ecology”
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- Alberto A. Alvarez-Lopez, UNED: “Properties and comparative-static effects in models of decision under uncertainty: applications to the
theory of the firm”
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- Luis Silva, CIMA-UE, ISEL Lisbon: “Invariants of templates, knots and links generated by renormalizable Lorenz maps”
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- Pedro Simées, University of Evora: “Genus for knots and links in renormalizable templates with several branch nodes”
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Organizer: Sara Fernandes
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- Clara Grécio, Universidade de Evora: “lhara zeta function, symbolic dynamics and seismic events networks”

- Susana Santos, PhD student Universidade de Evora: “Discrete Dynamical Systems and Numerical Semigroups”

- Teresa Silva, PhD student Universidade de Evora e ISEL: “About equilibrium distributions of discrete non autonomous systems”
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Organizer: Clara Gracio
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-Sara Fernandes, Universidade de Evora: “Conductance and clique formation and its applications”
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Chapter 1

Determination of (0,2)—regular sets in graphs
and applications

Domingos M. Cardoso, Carlos J. Luz and Maria F. Pacheco

Abstract In this paper, relevant results about the determination of (x,7)- regular
sets, using the main eigenvalues of a graph, are reviewed and some results about the
determination of (0,2)-regular sets are introduced. An algorithm for that purpose is
also described. As an illustration, this algorithm is applied to the determination of
maximum matchings in arbitrary graphs.

Key words: (0,2)-regular sets, main eigenvalues, walk matrix

1.1 Introduction

All graphs considered throughout this paper are simple (with no loops nor mul-
tiple edges), undirected and have order n. V(G) = {1,2,...,n} and E(G) denote,
respectively, the vertex and the edge sets of G and ij represents the edge link-
ing nodes i and j of V(G). If i € V(G), then the vertex set denoted by Ng(i) =
{j €V(G):ij € E(G)} is called neighbourhood of i. Additionally, Ng[i] denotes
the closed neighbourhood of vertex i (that is, Ng[i] = Ng(i) U{i}). Given a graph G
and a set of vertices U C V(G), the subgraph of G induced by U, G[U], is such that
V(G[U)) =U and E(G[U]) ={ij :i,j € UNij € E(G)}. A (k,T)-regular set of a
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