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Property testing [I5l9)] is the study of the following class of problems.

Given the ability to perform local queries concerning a particular object
(e.g., a function, or a graph), the problem is to determine whether the
object has a predetermined global property (e.g., linearity or bipartite-
ness), or differs significantly from any object that has the property. In
the latter case we say it is far from (having) the property. The algorithm
is allowed a probability of failure, and typically it inspects only a small
part of the whole object.

Property testing problems are usually viewed as relaxations of decision problems.
Namely, instead of requiring that the algorithm decide whether the object has
the property or does not have the property, the algorithm is required to decide
whether the object has the property or is far from having the property. As such,
we are interested in testing algorithms that are much more efficient than the
corresponding decision algorithms, and in particular have complexity that is
sublinear in the size of the object.

Another view of property testing is as a relaxation of learning (with queries
and under the uniform distribution. Namely, instead of asking that the algo-
rithm output a good approximation of the function (object) from within a par-
ticular family of functions F', we only require that it decide whether the function
belongs to F' or is far from any function in F'. Given this view, a natural motiva-
tion for property testing is to serve as a preliminary step before learning (and in
particular, agnostic learning (e.g., [12]): We can first run the testing algorithm
to decide whether to use a particular family of functions as our hypothesis class.
Here too we are interested in testing algorithms that are more efficient than
the corresponding learning algorithms. As observed in [9], property testing is no
harder than proper learning. Namely, if we have a proper learning algorithm for
a family of functions F' then we can use it as a subroutine to test the property:
“does the function belong to F”.

The choice of which of the aforementioned views to take is typically deter-
mined by the type of objects and properties in question. Much of property testing

! Testing under non-uniform distributions (e.g., [T0/I]) and testing with random ex-

amples (e.g., [I1]) have been considered, but most of the work in property testing
deals with testing under the uniform distributions and with queries.
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deals with combinatorial objects and in particular graphs (e.g., [013]). For such
objects it is usually more natural to view property testing as a relaxation of ex-
act decision. Indeed, there are many combinatorial properties for which there are
testing algorithms that are much more efficient than the corresponding decision
problems. On the other hand, when the objects are functions, then it is usually
more natural to look at property testing from a learning theory perspective. In
some cases, both viewpoints are appropriate.

This talk will focus on several results that hopefully will be of interest from
a learning theory perspective. These include: linearity testing [4] and low-degree
testing (e.g., [I5]), testing basic Boolean formula [I3[7], testing monotonicity
(e.g., [BA]), testing of clustering (e.g., [2]), and distribution-free testing
(c.g.. [T0MT]).

For surveys on property testing see [6/14], and for an online bibliography see:
www.cs.princeton.edu/courses/archive/spring04/cos5987/bib.html.
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