On uniform convergence Fourier series

E.I.Radzievskaya

In terms of the best approximations of a function in the space L, was found
the condition of existence (1, 3)-derivatives of the function belonging to L, when
1 < p < q < oo.Also, a condition was found when this derivative is continuous
and its Fourier series uniformly converges to it.

Let L, be a space of measurable 27m-periodic functions f(x), and

[1f(z)Pdx < 00, 1 < p < o0; En(f), be the best approximation of the function

0
f(z) in the metric of L, by trigonometric polynomials of the order of at most
n—1 and wi(f, ), be the modulus of smoothness of the k-th order (k is a natural
number) in the space L, (0, 2m). According 1] we denote through fg}(x) a (¢, B)-
derivative of a function f.

The following statement has been proved.

Theorem 1. Let ¢(t) be such positive nonincreasing function which is defined
for all £ > 1 such that ¥(2t) > cy(t) (c is some positive constant), and let the
best approximations of the function f € L, , 1 < p < ¢ < oo satisty the condition

o0

Zl{;;_q_lEk ) < Q.

k=1

Then the function f has the (¢, 3)-derivative which belongs to L, , and

Corollary. Let the best approximations of the function f € L, satisfy the
condition
E
Z v ! k < 00.

Then the function f has a continuous (@/J, B)-derivative and its Fourier series
converges uniformly to it.
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