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Denote by Hβ
2 the Hardy space of functions f(·) analytic in the strip

Sβ = {z ∈ C : | Im z| < β} and satisfying the condition

‖f(·)‖Hβ2 =

(
sup

0≤η<β

1

2

∫
R
(|f(t+ iη)|2 + |f(t− iη)|2) dt

)1/2

<∞.

The Hardy-Sobolev space Hr,β
2 is the space of functions f(·) analytic in the

strip Sβ for which f (r)(·) ∈ Hβ
2 . The class Hr,β

2 is the set of functions f(·) ∈
Hr,β

2 for which ‖f (r)(·)‖Hβ2 ≤ 1.

We consider the problem of optimal recovery of f (k)(·) on R for functions
f(·) ∈ Hr,β

2 ∩ L2(R), k ≤ r, by the information about the trace of f(·) on R
given with some error. Put

Ek(H
r,β
2 , δ) = inf

ϕ : L2(R)→L2(R)
sup

f(·)∈Hr,β
2 ∩L2(R), y(·)∈L2(R)
‖f(·)−y(·)‖L2(R)≤δ

‖f (k)(·)− ϕ(y)(·)‖L2(R).

Any method ϕ̂ for which this infimum is attained is called optimal.
Denote by µrβ(x) the unique solution of the equation tr

√
ch 2βt = x which

belongs to the interval [0,+∞).
Theorem. For all r, k ∈ N, k ≤ r, and δ > 0

Ek(H
r,β
2 , δ) = sup

f(·)∈Hr,β
2 ∩L2(R)

‖f(·)‖L2(R)≤δ

‖f (k)(·)‖L2(R) = δµkrβ(δ−1).

Moreover, the method
ϕ̂(y)(·) = (Kr,βk,δ ∗ y)(·),

where

Kr,βk,δ(x) =
1

2π

∫
R
(it)k

(
1 +

kδ2t2r ch 2βt

r − k + βµrβ(δ−1) th(2βµrβ(δ−1))

)−1
eixt dt,

is optimal.
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