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Approximation of Continuous Periodic Functions by Linear
Methods

Let C be the space of 2π-periodic continuous functions f with the norm ‖f‖C =
max

t
|f(t)|. Let Cψ

β Hω be the set of functions f ∈ C representable in the form of a convo-

lution

f(x) =
a0

2
+

1

π

∫ π

−π
ϕ(x− t)Ψβ(t) dt, ϕ ∈ H0

ω,

where H0
ω = {ϕ ∈ C : |ϕ(t′)− ϕ(t′′)| ≤ ω(|t′ − t′′|) ∀ t′, t′′ ∈ R, ϕ ⊥ 1}, ω(t) is an arbi-

trary modulus of continuity, Ψβ(t) is a summable function, which the Fourier series is of
the form

∑∞
k=1 ψ(k) cos(kt−βπ/2), β ∈ R, ψ(k) is prescribed number of sequences. Let M ′

0

be the set of continuous functions ψ(t) convex below for all t ≥ 1, having at the points
t = k the values ψ(k) and which satisfy conditions: lim

t→∞ψ(t) = 0, 0 < t

ψ−1(
ψ(t)

2
)−t

≤ K,

t ≥ 1 and
∞∫
1

ψ(t)
t

dt < ∞.

Let

Zψ,A
n (f, x) =

a0

2
+

n−1∑

k=1

(
1− ψ(n)

ψ(k)

(
A + (1− A)

k

n

))
(ak cos kx + bk sin kx),

where n ∈ N , ψ ∈ M ′
0, A > 0 and ak, bk is the Fourier coefficients of function f(x).

For the class Cψ
β Hω, where ψ ∈ M ′

0, it is proved the following statement.
Theorem. Let ψ ∈ M ′

0, ω(t) is an arbitrary modulus of continuity, β ∈ R and A > 0.
Then the following relation holds as n →∞

sup
f∈Cψ

β
Hω

‖f(x)− Zψ,A
n (f, x)‖C =

θn(ω)

π

∣∣∣ sin βπ

2

∣∣∣
(
Aψ(n)

∫ 1

1/n

ω(2t)

t
dt+

∫ 1/n

0
ψ(

1

t
)
ω(t)

t
dt

)
+

+O(1)ψ(n), (1)

where θn(ω) ∈ [2
3
, 1], θn(ω) = 1 if ω(t) is a convex modulus of continuity, and O(1) is a

quantity uniformly bounded in n and β.
For the class W r

βHω and Zygmund method Zs
n the equality (1) is proved in work [1].

For a case A = 1 the equality (1) is obtained in [2].
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