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Isac’s cones in general linear spaces

Vasile Postolică

Romanian Academy of Scientists,
Department of Mathematics and Informatics,

Faculty of Sciences,”Vasile Alecsandri” University of Bacău,
Romania

e-mail: vpostolica@ambra.ro

The main aim of this research work is to present the Isac’s Cones in the general context of
the Linear Spaces viewed as Locally Convex Spaces thanks to the Minkowski functionals.Thus,
ifA is a non-empty subset of an arbitrary real or complex linear space X, then the coresponding
Minkowski functional pA : X → [0,∞] defined by pA(x) = inf {χ > 0 : x ∈ χA} ,∀x ∈ X is a
seminorm whenever the set A is convex (αx+ (1− α) ∈ A,∀x, y ∈ A,α ∈ [0, 1]), circled(balanced)
(αa ∈ A,∀a ∈ A,α ∈ R,|α| ≤ 1) and absorbing (∀x0 ∈ X,∃α0 > 0 : αa ∈ A,∀α ∈ R, |α| ≤
α0). Consequently, (X, {pA : ∅ 6= A ⊆ X}) is a Hausdorff locally convex space and all the results
concerning the Isac’s cones can be applied in this background.
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Approximation of functions on the unit bicircle in generalized Hölder
spaces

N.V. Snizhko

National University “Zaporizhzhya Polytechnic”, Ukraine
e-mail: snizhko.nataliia@gmail.com

Let ω (δ1, δ2) be a modulus of continuity; Ω1(δ), Ω2(δ) are the corresponding elementary moduli
of continuity [1] satisfying Zygmund-Bari-Stechkin conditions; γ = γ1× γ2 is Cartesian product of
unit bicircles. Let Hω(γ) denotes the space of continuous functions x(t, τ) (on γ) whose moduli of
continuity satisfy the next conditions:

ω (x; δ1, δ2) ≤ c1ω (δ1, δ2) ;

ω1,1 (x; δ1, δ2) ≤ c2Ω1 (δ1) Ω2 (δ2)

(where ω1,1 (x; δ1, δ2) is mixed modulus of continuity of the second order). Introduce a norm in
this space in the following way:

‖x‖Hω = max
(t,τ)∈γ

|x(t, τ)|+ sup
δ21+δ22 6=0

ω (x; δ1, δ2)

ω (δ1, δ2)
+ sup
δ21+δ22 6=0

ω1,1 (x; δ1, δ2)

Ω1 (δ1) Ω2 (δ2)
=



CAIM 2021, September 17–18, 2021 41

= ‖x‖C +H (x;ω) +Htτ (x;ω) .

Hω(γ) is Banach space for this norm.
Let (Lmnx) (t; τ) denotes an interpolational Lagrange polynomial of the function x (t; τ) with
respect to the system of equidistant points. Let operator Φmn assignes to any function x (t; τ) ∈ Hω

the mn-th partial sum ot its Fourier series.
The following results are established

Theorem 1. Let x (t; τ) ∈ Hω. Then

‖x− Lmnx‖C ≤ c lnm lnnH (x;ω)ω

(
1

m
,

1

n

)
,

‖x− Φmnx‖C ≤ (1 + c ln(2m+ 1) ln(2n+ 1))H (x;ω)ω

(
1

m
,

1

n

)
.

Theorem 2. Let x (t; τ) ∈ Hω(1) ; ω(2)(δ1, δ2) is such that Hω(1) ⊂ Hω(2) and Ω
(1)
1 (δ)/Ω

(2)
1 (δ),

Ω
(1)
2 (δ)/Ω

(2)
2 (δ) are increasing functions. Then

‖x− Lmnx‖H
ω(2)
≤ c lnm lnn

ω(1)
(

1
m ,

1
n

)
Ω

(2)
1

(
1
m

)
Ω

(2)
2

(
1
n

) ‖x‖H
ω(1)

, (1)

‖x− Φmnx‖H
ω(2)
≤ c lnm lnn

ω(1)
(

1
m ,

1
n

)
Ω

(2)
1

(
1
m

)
Ω

(2)
2

(
1
n

) ‖x‖H
ω(1)

.

Let’s now consider the space Lp, p > 1.

Theorem 3. Let x (t; τ) ∈ Hω. Then

‖x− Lmnx‖Lp ≤ (1 + c(p))H (x;ω)ω

(
1

m
,

1

n

)
.

Remark 1. If under the conditions of Theorems 1–3 the partial derivatives of the function x(t; τ)

of orders p and q with respect to t and τ belong to the space Hω (x (t; τ) ∈ H
(p,q)
ω ), that the

estimations in the mentioned theorems can be considerably improved. For example, formula (1)
will look like this:

‖x− Lmnx‖H
ω(2)
≤ c lnm lnn

(
1

mp
+

1

nq

)
ω(1)

(
1
m ,

1
n

)
Ω

(2)
1

(
1
m

)
Ω

(2)
2

(
1
n

) ‖x‖H
ω(1)

.
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