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1 INTRODUCTION
While classical graph algorithms are extensively studied by the
“Volume A" community of Theoretical Computer Science, the rich
semantics and structure that graphs may have is the bread and but-
ter of the “Volume B" community. In particular, in formal veri�ca-
tion, we study labeled and game graphs, and we develop algorithms
for systems with an internal structure or with huge state spaces.
The questions studied by the formal-veri�cation community are,
however, very di�erent from those studied in classical graph theory.

The talk surveys a series of works that lift the rich semantics and
structure of graphs, and our experience in reasoning about them,
to classical graph-theoretical problems. For example, in labeled
graphs, each edge or vertex is labeled by a letter from some alphabet,
describing an action (e.g., in planning or in VLSI design), a query
(e.g., in databases), a property like its provider or its security level
(e.g., in a network of channels), and many more. The input to the
problems includes a language over the alphabet that serves as a
speci�cation to paths found by the algorithm. Then, searching for
shortest, Eulerian, or Hamiltonian paths, one may restrict attention
to paths satisfying the speci�cation, and similarly for paths in a
max-�ow network along which �ow is streamed, or paths in a
communication network along which messages are transmitted.
As another example, in game graphs, vertices and edges may be
controlled by di�erent entities (e.g., in the modeling of reactive or
multi-agent systems, where transitions depend on actions taken by
the underlying entities), and the algorithms have control only in a
subset of the vertices. Then, in a max-�ow game, we can direct the
�ow only in some of the vertices and we seek a strategy maximizing
the �ow against a hostile direction of �ow in vertices we do not
control. Finally, reasoning about a graph with an internal structure,
one goal is to enrich the problem de�nition in a way taking the
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structure into account, and another goal is to reason about a succinct
representation of the graph without constructing its �at expansion.
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