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Formalization
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x(t) =f(x(t)),u(t)) (evolution equation)
g(x(t),y(t)) e M  (observation constraint)
x(0) € X (initial state)
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Interval analysis

Problem. Given f: R” — R and a box [x] C R", prove that
Vx € [x],f(x)=0.

Interval arithmetic can solve efficiently this problem.
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Contractors
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Interval analysis

The operator ¢ : IR" — IR" is a contractor for f (x) =0, if

€ ([x]) C [x] (contractance)
{ x €[x] and f(x) =0=-x€ @([x]) (consistence)
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Interval analysis

Building contractors
Consider the equation

x1+x—x3=0

with x1 € [x1], x2 € [x2], x3 € [x3].
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Interval analysis

We have

x3=x1+x2= x3€ [xs]N([x1]+[x])
xx=x3—x2= x1€ [x]N([xs]—[x])
xo=x3—x1=> X € [x]N([x]—[x])
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Interval analysis

The contractor associated with x; + x> = x3 is thus

[x1] xa]N([xs] = [x])
T ] | = Peln(xs]—[x])
[X3] [xs] N ([a] + [x])
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Interval analysis
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