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Many algorithms of constructive mathematics are unfeasible, exhaustive-
search algorithms. This fact makes many results of constructive mathematics
- originally invented to make mathematical results computable and thus more
practically useful - too far from practical applications.

How can we make constructive mathematics more realistic? Yuri Matiya-
sevich, renowned for his solution to the 10th Hilbert’s problem, observed that
while algorithms of constructive mathematics assume that we have inputs known
with increasing accuracy, in practice, the accuracy is fixed. At any given mo-
ment of time, we only have a single measurement result Z, corresponding to the
currently available accuracy A; see, e.g., [8]. As a result, the only information
that we have about the (unknown) actual value z of the measured quantity is
that it belongs to the interval x = [z — A, Z + A]. Given a data processing al-
gorithm y = f(x1,...,x,) and intervals x4, . .., X, corresponding to the inputs,
we must therefore describe the corresponding range of possible values of y. This
problem is called the problem of interval computations, or interval analysis.

In this problem, techniques borrowed from constructive mathematics work
so well that many researchers — including Yu. V. Matiyasevich himself — con-
sider interval analysis Applied Constructive Mathematics. Interval analysis has
numerous practical applications ranging from robotics to planning spaceship
trajectories to chemical engineering; see, e.g., [1, 2, 3, 4, 5, 6, 7].

The main idea of interval computations can be traced to Norbert Wiener
[9, 10]. Its algorithms were developed by Ramon Moore in the late 1950s and
early 1960s. (And, by the way, Yuri Matiyasevich boosted this area by orga-
nizing conferences and by helping to launch a journal — then called Interval
Computations — which remains, under the new, somewhat more general title
Reliable Computing, the main journal of the interval computations community.)

In this talk, we will expand on this relation, and provide a brief overview
of the main achievements of interval computations — and of their relation to
constructive mathematics.
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