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Let H be a Hilbert space and {ej} a complete orthonormal system in

H. We consider the problem of optimal recovery of the linear functional

(x, f), f ∈ H, from approximate values of Fourier coe�cients xj =
(x, ej).
Put

en(f, δ) := inf
ϕ : Cn→C

sup
x∈H
‖x‖≤1

sup
x̃j , j=1,...,n
|x̃j−xj |≤δj

|(x, f)− ϕ(x̃1, . . . , x̃n)|.

Set

a+ :=

{
a, a ≥ 0,

0, a < 0.

Theorem. The method

(x, f) ≈
n∑
j=1

(1− λδj|fj|−1)+f jx̃j

is an optimal method of recovery and

en(f, δ) = λ+
n∑
j=1

δj(|fj| − λδj)+,

where λ ∈ (0, ‖f‖] is a solution of the equation

‖f‖2 −
n∑
j=1

(|fj|2 − λδ2j )+ − λ2 = 0.

Using this Theorem we construct optimal methods of recovery of

2π-periodic and analytic in a strip functions and its derivatives from

approximate values of their Fourier coe�cients.


