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Let X be a linear space, Y1, . . . , Yn be linear spaces with semi-inner products,
Ij : X → Yj , j = 1, . . . , n be linear operators, and Z be a normed linear space. We
consider the problem of optimal recovery of a linear operator T : X → Z on a set

W = {x ∈ X : ‖Ijx‖Yj
≤ δj , j = 1, . . . , k, k < n }

by inaccurate information about values of the operators Ik+1, . . . , In. More pre-
cisely, we are interesting in the value

E(T,W, I, δ) = inf
ϕ : Yk+1×...×Yn→Z

sup
x∈W, (yk+1,...,yn)∈Yk+1×...×Yn

‖Ijx−yj‖Yj
≤δj , j=k+1,...,n

‖Tx− ϕ(y)‖Z ,

and in a method ϕ̂ for which this infimum is attained (we call it an optimal method
of recovery).

Consider the following extremal problem

(1) ‖Tx‖2Z → max, ‖Ijx‖Yj ≤ δ2j , j = 1, . . . , n, x ∈ X.
Denote by

L(x, λ) = −‖Tx‖2Z +

n∑
j=1

λj‖Ijx‖2Yj

the Lagrange function of this problem.

Theorem 1. Suppose that there exist nonnegative λ̂j, j = 1, . . . , n such that

L(x, λ̂) ≥ 0 for all x ∈ X. Let {xm} be a sequence of admissible elements in
(1) such that

(a) lim
m→∞

L(xm, λ̂) = 0,

(b) lim
m→∞

n∑
j=1

λ̂j(‖Ijxm‖2Yj
− δ2j ) = 0.

If for all y = (yk+1, . . . , yn) ∈ Yk+1 × . . . × Yn there exists an element xy which is
a solution of the problem

k∑
j=1

λ̂j‖Ijx‖2Yj
+

n∑
j=k+1

λ̂j‖Ijx− yj‖2Yj
→ min, x ∈ X,

then the method
ϕ̂(y) = Txy

is optimal and

E(T,W, I, δ) =

√√√√ n∑
j=1

λ̂jδ2j .
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