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Let’s consider problem Θ(G, V, b, c, Φ)

C(ϕ) =
∑

j∈J

c(j, ϕ(j)) +
∑

[i,j]∈E

b([i, j], ϕ(i), ϕ(j)) → min
ϕ∈Φ

(1)

for given tree G = (J, E), finite set V , functions b : E×V 2 → Z, c : J ×V → Z,
and set Φ of acceptable placement of all nodes j ∈ J onto items v ∈ V .

This problem Θ = ΘV is known as Weber problem for tree network where Φ =
ΦV = {ϕ : J → V } (i.e. represents all single-valued function). The polynomial
algorithm [2] with computational complexity O(|J ||V |2) solves this problem.

Statement of this problem as integer linear programming problem, and demon-
stration that its relaxation has the integer optimal solution are presented. In this
case the existence of the integer saddle point succeeds the proof of decomposition
algorithms for problems difference from ΘV presence of additional constraints.

If for (1) holds

Φ = ΦQ = {ϕ : J → V | ∀i, j ∈ J (i 6= j ⇒ ϕ(i) 6= ϕ(j))}

(i.e. ΦQ is set of all injective functions), then problem Θ = ΘQ is quadratic

assignment problem [1] for tree settable network.

Statement of this problem in the form of integer linear programming problem is
presented. It is proved that this problem has integer optimal solution. The used
restriction decomposition scheme solves internal problem as Weber problem, and
external one as convex programming problem.
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