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Abstract. We consider a finite-dimensional optimization problem of
minimizing a sensitivity function under constraints as a boundary-value
problem in terminal control problem. A saddle-point method for solv-
ing problem is proposed. The method’s convergence to solution of the
problem in all the variables is proved.

Let us consider a problem of minimizing a sensitivity function on set Y of ad-
missible values of y:

ϕ(y) = f(x∗) = Min{f(x) | g(x) ≤ y, x ∈ X ⊂ Rn}, (1)

y∗ ∈ Argmin{ϕ(y) | y ∈ Y ⊂ Rm
+}, (2)

where f(x) is a scalar convex function; Y = {y ≥ 0 | G(y) ≤ d, d ∈ Rm
+}; g(x),

G(y) are vector functions with convex components; d is a fixed vector; X,Y are
convex closed sets. Solutions to (1) and (2) form convex closed sets X∗, Y ∗ with
x∗ ∈ X∗, y∗ ∈ Y ∗. Problem (1),(2) plays a role of a boundary-value problem in
a dynamic problem of terminal control.

To solve (1),(2) we use a saddle-point approach based on reducing the prob-
lem to finding a saddle point of Lagrange function L(x, y∗, p) = f(x)+ 〈p, g(x)−
y∗〉. Dual extraproximal iterative method has been used to implement this ap-
proach:

p̄k = π+(pk + α(g(xk)− yk)), (3)

yk+1 = πY (yk + αp̄k), (4)

xk+1 = argmin

{
1

2
|x− xk|2 + α(f(x) + 〈p̄k, g(x)− yk〉) | x ∈ X

}
, (5)

pk+1 = π+(pk + α(g(xk+1)− yk+1)). (6)

Theorem 1 (On convergence of method). If solution to (1), (2) exists then
sequence (pk, xk, yk) of dual extraproximal method (3)-(6) with parameter α satis-
fying the condition 0 < α < min{1/(2|g|), 1/2} converges monotonically in norm
to one of solutions of the problem (p∗, x∗, y∗) as k →∞ for all (p0, x0, y0).
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