
Symmetries for Interval Analysis

Luc Jaulin

Lab-STICC, ENSTA Bretagne

Brest, France
{lucjaulin}@gmail.com

Keywords: Interval analysis, Symmetries, Contractors

Introduction

Interval analysis relies on a catalog of basic constraints such as

(i) x1 + x2 = x3
(ii) x1 · x2 = x3
(iii) x2 = x21
(iv) x2 = sin(x1)
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For each of these constraint, we build minimal contractors. To
solve a problem defined by nonlinear constraints [1], an interval solver
decomposes it into constraints that are inside the catalog. Then, it calls
the associated contractors until no more contractions can be observed.



Minimal contractors

Denote by IRn the set of boxes of Rn. A minimal contractor C∗ for
a constraint can be defined as an operator from IRn to IRn such that
C∗([x]) corresponds to the smallest box which can be obtained by a
contraction of [x] without removing a single point of the constraint.
Now, many constraints such as those in (1) can be generated by apply-
ing specific symmetries (translation, hyperoctahedral, scaling, . . . ) [2]
to a monotonic constraint. This will allow us to build efficient optimal
contractors for a large class of constraints. The principle is illustrated
by the figure below for the constraint (iv) where (a) represents the
generator, (b) the action of the axial symmetry D and (c) the action
of the translation symmetry v.

In the presentation we will consider much complex constraints re-
lated to localization problems.
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