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Abstract Interval structures arise naturally in many applications,
as in genetics, molecular biology, and scheduling, among others. Such
structures are often modeled with graphs. In this talk we mainly inve-
stigate some widely studied classes of graphs that can be represented
using interval structures, as well as a scheduling problem. We present
solutions to some open problems, along with some new representati-
on models that enable the design of new efficient algorithms.

In particular, we first investigate the class of interval graphs. We
present the first polynomial algorithm for the longest path problem
on this class, whose complexity status was an open question. Fur-
thermore, we introduce two matrix representations for both interval
and proper interval graphs, which enable the design of a polynomi-
al algorithm for the k-fixed-endpoint path cover problem on proper
interval graphs with optimal running time.

Next, we investigate tolerance graphs. We present the first non-trivial
intersection model for this class, given by three-dimensional parallel-
epipeds, which enables the design of efficient algorithms for problems,
such as coloring and clique. Furthermore, we prove that both reco-
gnition problems for tolerance and bounded tolerance graphs are NP-
complete, thereby settling a long standing open question since 1982.
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