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By M we denote the set of continuous, convex downward, positive functions
ψ(t), t ≥ 1, that vanish at infinity. For every function ψ ∈ M (see e.g., [1])

we introduce the characteristic α(ψ; t) := ψ(t)
t|ψ′(t)| , ψ

′(t) := ψ′(t + 0) and we denote

M0 = {ψ ∈M : ∃K > 0 ∀t ≥ 1 α(ψ; t) ≥ K}.
Let Cψβ,p be the class of 2π–periodic functions f , represented by the convolutions

f(x) = a0
2 + 1

π

π∫
−π

Ψβ(x − t)ϕ(t)dt, ϕ ⊥ 1, ‖ϕ‖p ≤ 1, 1 ≤ p < ∞, β ∈ R, a0 ∈ R,

where Ψβ(t) =
∞∑
k=1

ψ(k) cos
(
kt− βπ

2

)
, Ψβ ∈ Lp′ , 1

p + 1
p′ = 1, ψ(k) > 0.

We consider the problem of finding the exact–order estimates of quantities
En(Cψβ,p)C = sup

f∈Cψβ,p

‖f(·) − Sn−1(f ; ·)‖C , where Sn−1(f ; ·) are Fourier sums of order

n− 1 of the function f .

Theorem 1. Let gp(t) := ψ(t)t
1
p ∈ M0 and

∞∑
k=1

ψp
′
(k)kp

′−2 < ∞, 1 < p <∞,

1
p + 1

p′ = 1. Then for arbitrary n ∈ N and β ∈ R the correlations are true:

K
(1)
ψ,p

( ∞∑
k=n

ψp
′
(k)kp

′−2
) 1
p′ ≤ En(Cψβ,p)C ≤ K

(2)
ψ,p

( ∞∑
k=n

ψp
′
(k)kp

′−2
) 1
p′
,

where K
(1)
ψ,p = 1

ξ(p)

(
α1(gp)

p′+α1(gp)

) 1
p

, K
(2)
ψ,p = 1

π ξ(p
′)
(

1+ p′

α1(gp)

) 1
p′
, α1(ψ) := inf

t≥1
α(ψ; t),

and ξ(p) := max
{

4
(

π
p−1

) 1
p

, 14(8π)
1
p p
}
.
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