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The general approach within the bounds of the branch and bound method (BBM) to solve
the minimization problem in the interval formulation is substantiated in the report.

Let it be a functional F (x), defined on the set X (x ∈ X) - centered intervals; F (x) ∈ X,
i.e. value that it takes, also let it be an element of the set of centered intervals. Let D ⊂ X - is
an admissible set of centered. intervals.

We introduce a linear order on the set A = {a1, ..., ak} centered intervals ai = (αi, σi),
i ∈ Jk = {1, 2, ..., k}. We introduce characteristic comparators for the centered intervals
ai = (α, σ): (α− σ, α + σ) ⊂ R1, σ ≥ 0:

1) H1 = (α, σ) =
√

α2 + σ2sign(α).

2) H2 = (α, σ) = (|α| + σ)sign(α) =

{
α− σ, α > 0
α + σ, α < 0

, if H1(α, σ) = H1(β, δ). Here

sign(α) = 1, alpha > 0; sign(α) = 0, alpha = 0; sign(α) = −1, alpha < 0.
3) If Ht(ai) = Ht(aj), t = 1, 2, that αi 6= 0, H3(ai) = αi, i ∈ Jk.
Such comparator we call H and denoteH =< H1, H2, H3 >.
The binary relation of order ≺ between intervals ai, aj, i, j ∈ Jk, we set as following.
1) If H1(ai) < H1(aj), then ai ≺ aj.
2) If H1(ai) < H1(aj), H2(ai) = H2(aj), then ai ≺ aj.
3) If H1(ai) = H1(aj), H2(ai) = H2(aj), then: or a) ai = aj H3(ai) = H3(aj), say by

definition: ai ≺ aj (or aj ≺ ai), because ai = aj; or b) ai 6= aj, ai = (αi, σi), aj = (αj, σj) and
|αi| = σj 6= 0, |σi| = αj 6= 0 (in this case αi 6= αj, σi 6= σj, H3(ai) = αi, say then ai ≺ aj, if
H3(ai) < H3(aj); or c) ai 6= aj, αi = αj = 0, σi 6= σj, then H3(ai) = σi and H3(aj) = σj, if
H3(ai) < H3(aj), that ai ≺ aj.

Theorem. The binary relation ≺ between the centered intervals, which is given by the
comparator H =< H1, H2, H3 >, is the linear order.

Let A = {a1, ..., ak}, a1 ≺ a2 ≺ ... ≺ ak−1 ≺ ak. We will call maximum ak:
ak = maxai∈A{ai|i = 1, 2, ..., k}; minimum - a1: a1 = minai∈A{ai|i = 1, 2, ..., k}.

Using the operations above centered intervals and definitions of elementary functions [1],
the optimization problem on set of centered intervals D can be formulated as the following:
find minx∈D F (x).

In [1] BBM for minimizing of functional on the set of the intervals is proposed and justified.
Further numerical experiments are necessary to establish the framework for the practical
applying of the method.
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