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Comparison Theorems on Orders of Approximation of Fourier Expansions by Matrix Methods
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ABSTRACT

Let X be a Banach space with norm ‖ · ‖ and (Tk) (k = 0, 1, ...) be a total sequence of mutually orthogonal
continuous projections on X. Then with each x ∈ X one may associate its formal Fourier expansion
x ∼

∑
k Tkx. Let Mϕ = (mnk) be a triangular matrix, generated by the continuous function ϕ(t) on [0,∞[,

where ϕ(0) = 1 and ϕ(t) = 0, if t ≥ 1, i.e.

mnk =
{
ϕ( k

n+1 ) (k ≤ n),
0 (k > n).

If ϕ(t) = 1− tr, then Mϕ is the method of Zygmund Zr. In [2] (see Theorem 3) the orders of approximation
of Fourier expansions by Zr and Mϕ are compared. Also the special case, if Mϕ is the method of Rogosinski
(i.e. ϕ(t) = cos(πt/2) for t ∈ [0, 1] and ϕ(t) = 0 for t > 1) is studied in [2] and the special case Mϕ = Zs in [1].
Here we shall represent some new conclusions from above-mentioned Theorem 3 from [2]. Namely, we shall
consider the following cases:

1. ϕ(t) = (1− t2)δ for t ∈ [0, 1] and ϕ(t) = 0 for t > 1,

2. ϕ(t) = 1− 6t2 + 6t3 for 0 ≤ t ≤ 1/2, ϕ(t) = 2(1− t)3 for 1/2 ≤ t ≤ 1 and ϕ(t) = 0 for t ≥ 1,

3. ϕ(t) = πt/2cotπt/2 for 0 < t ≤ 1, ϕ(0) = 1 and ϕ(t) = 0 for t ≥ 1,

4. ϕ(t) = (1− t)cosπt+ sinπt for t ∈ [0, 1] and ϕ(t) = 0 for t > 1.
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