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Abstract

Orthogonal ray graphs are the intersection graphs of atiaHel rays (closed half-lines) in
the plane, which are introduced by Shrestha et al. (2009mmection with the defect-tolerant
design of nano-PLAs. This paper deals with structure ofagtimal ray graphs, and some
applications to fficient algorithms and compact representations of orthdgagagraphs.

A 3- and 2-directional orthogonal ray graph is an orthogoaglgraph with rays in 3 and 2
directions, respectively. Various characterizationsapdlynomial-time recognition algorithm
are known for 2-directional orthogonal ray graphs. A treeabled a (3- or 2-directional) or-
thogonal ray tree if it is a (3- or 2-directional) orthogonay graph. Several characterizations
and a linear-time recognition algorithm are also known falir2ctional orthogonal ray trees.

We first show some necessary conditions of orthogonal rgyhgrand 3-directional orthog-
onal ray graphs. We also show several characterizationa Anear-time recognition algorithm
for orthogonal ray trees. Moreover, we show that any tree3iglaectional orthogonal ray tree
if and only if it is a 2-directional orthogonal ray tree.

The class of unit grid intersection graphs is a proper sugesof the class of orthogonal
ray graphs. We next show that the recognition problem is bifagtete for unit grid intersection
graphs. We also show that any grid graph is a unit grid inttige graph. It follows that various
combinatorial problems are NP-hard for unit grid intergecgraphs.

We then investigate the complexity of some combinatoriabfgms for orthogonal ray
graphs and related graphs by using the structure of thephgraVe deal with the feedback
vertex set problem, dominating set problem, and induceamrag problem. Applications of
the problems can be found in the area of circuit design andarktdesign.

In applications to the design of nano-PLAsS, we have to haladie graphs so that the usual
representations by adjacency lists or adjacency matrieegeasible. OBDD representation
of graphs is considered as a promising way to deal with sugle lgraphs. We finally show the
space complexity of OBDD representation of orthogonal napbs and related graphs.



