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Limits of graphs and nondeterministic property
testing

Property testing is an area of computer science where properties
and parameters of very large graphs are estimated based on small
samples from the graph. One way to define a sequence of graphs
to be convergent is that they are less and less distinguishable from
bounded-size samples (Borgs et al). Limit objects can be assigned to
such sequences in the form of graphons, i.e. symmetric measurable
functions from [0,1]1x[0,1] to [0,1] (Lovasz and Szegedy). These limit
objects are often simpler than the members of the sequence that
converges to them, and they express asymptotic properties of members
of the sequence in a compact form.

One can define the notion of “nondeterministic property testing” in
analogy with nondeterministic algorithms. Somewhat surprisingly, it
turns out that (in the setting of dense graphs) nondeterministically
testable properties are also deterministically testable. This result can
be proved using the limit theory of graphs.
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