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Variational Methods in Materials and

Image Processing
Speaker: Prof. Irene Fonseca

President of SIAM
Abstract:
Several questions in applied analysis motivated by issues in computer vision, physics, materials sciences and other areas of
engineering may be treated variationally leading to higher order problems and to models involving lower dimension density
measures. Their study often requires state-of-the-art techniques, new ideas, and the introduction of innovative tools in partial
differential equations, geometric measure theory, and the calculus of variations.
In this talk it will be shown how some of these questions may be reduced to well understood first order problems, while in
others the higher order terms play a fundamental role.
Applications to phase iti to the equilibrium of foams under the action of surfactants, imaging, micromagnetics, thin
films, and quantum dots will be addressed.

Formulations and Solution Algorithms for the
Minimum 2-Connected Dominating Set Problem

Speaker: Prof. Nelson Maculan

President of IFORS
Abstract:
Let G = (V.E) be a connected undirected graph with a set of vertices V and a set of edges E. For a given i *'-, let
Ty ¢ e the subset of vertices of V formed by W and those vertices that share an edge with a vertex of w. i T,
¥ 1i,j 2. W} the subset of cues

connected (resp. 2-node connected) fo, G if GW is 2-edge-connected (resp. 2-node-connected), i.c., if for every pair

of distinct vertices u, v 2 W there exists two edge (resp. node) disjoint paths in G2 connecting them. The Minimum

2-Connected Dominatin et Problem is to find a 2. inatis el ini inali
i involving connected d

O 2
ts can be found in the design of ad-hoc wireless sensor

ack of worms in peer-to-peer networks, in the design of

on may be required at some network vertices, and as models to
investigate p Reliability is freq akey issue in the design of some of these networks,
particularly for telecommunications. When that applies, requiring that the dominating sets be 2- connected is a natural
next step to take. In this presentation, we will describe three mixed integer ing fc i valid i iti
a primal heuristic, and Branch-and-Cut algorithms for the M2CDSP, in its 2-edge and 2-node connected variants.
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