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Abstract. We consider the summation of power serig@xp(x))~ > i (¢) expikx)
k=0

generated by methodd, h (<)exp-hk?), k=041,..., a>0. The estimates oH,” -norm of
maximal operators and convergence theorem arenglotai
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Lintroduction. Classes H\P. Let HP be weighted Hardy space of all functions=¢ z ©f)
complex variablez =r exp(x), 0<r <1, xOQ , which are analytic in a circle ofz ¢ |, &nd for
which

II¢ILp‘oSUD1f |#(r exp(x)) |” v(x) dx < o andIm ¢ (0) = 0

Here v=v(x) = 0 is fixed function from the class of measurable Q= (-7,77] and 2n -
periodic functions.

It is said that any functiorf from this class belongs to weight spdde=L?(Q , if

1/
1 1p=(Jo | FOP VK] <o, p21,

The case of Lebesque spaced=LP(Q wg have forv=1; in particular, L(Q) = L} (Q).

Denote
p-1

%WQ)(MlgmmImvamﬁmmj, p=1,

where Q is arbitrary interval, and multiplie(jQV_l/(p_l)(t)dt) s equal &ssup% for
0o V(t

p =1 by definition. It is said thatA, -condition of Muckenhoupt ([1]) is satisfied anolpéy
the notation VO A, if supA,(v;Q) < ,pz1. In the present work, as well as in [1], we
Q

suppose0leo = QUnder this agreement it can suppose that emerg (O H,” is a function

from Hardy classH (the case ofv=1p= L[2], p.431), and if fOLP(Q), p= 1 then
f OL(Q).

Exclude from consideration a triviase of v(x) ~c. Then ij(x)dx< . LetE be

a set which is measurable by Lebesque. Introdume nthe following measure of :

Ma:hw@w.



Let f(x) = 1 lim j f(x+1) ctg%dt be conjugate function; this function exists
T skl
([2], p.402) almost everywhere fdrL(Q . )
2. Exponential means of power seriesand Fourier series (conjugate series). Let f OL(Q),
and {c (f)}, kUOZ be asequence of its Fourier coefficients. vanous questions of the
analysis (see [3]) arises a problem of behaviotha families means of Fourier series

U,(f)=U(f,x;a,h)= iexp(—h Ik |")c (f)expikx), a>0, (2.1)
and conjugate Fourier series =
L]h(f) :L](f X;a,h) = —i i(sgnk)exp(—h Ik [")e, (f)expikx), a>0 (2.2)
at h - +0. -
Consider nowp [1H . The behavior of
é(r exp(ix #)i/»lk(fﬁ) r*exp(ke), 0<r<1 (2.3)
k=0

on boundary of the circle of convergence{ ), has been well studied. So [2, p.432],
@ (exp(x)) :Iiml @(rexp(x)) = f(x) +ig(x) exists almost everywhere. Hefeg[JL and the
r-

coefficients 4, ¢ )in the expansion (2.3) can be estimated as

H(@) =5 ], pexpl)expiikdt, k= OL..
it is natural to assume that (¢) = When k< OIf we put

p(expix )Y 14 (#) exp(kr), (2.4)
k=0

then (2.3) can be considered as a family of Poigdmel means of series (2.4) on boundary of
the circle of convergence. Then it will be natucatonsider a more general exponential means

On(4) =0(¢.x;a,h) = iﬂk (#)exp(-hk)exp(kx), a>0 (2.5)
k=0

of series (2.4); the case (2.3) we havei‘icrln}, a =1. The following statement establishes a
r

relation between classés” (a,h), LY (a,h), LP (a,h) of the families (2.1), (2.2), (2.5).
Theorem2.1. If g0 HP, p=1 and f (x) = Reg(exp(x )), then the representation

HYP(a,h)=LY(a,h)0 L:E’ (a,h)
holds. In particular (see (2.3)%(r exp(x =)c)rr(f,x)+i5'r(f,x).

3. The estimates of maximal operators generated by exponential summation methods. Let

O:(¢) = O (¢,X;0)=iuéi@(¢,x;a,h)|- (3.6

Theorem 3.1. If vO Ap, then the estimates

e- @), p<Cligll,p, P>1;



¢
hold for everya > 0 Here C=C, ,, are constants, which may depend only on indicated

indexes.

This result follows from theorem 3.1 and weeg norm inequalities for maximal operator of
the type (2.6), generated by the families of (22)); these inequalities in the special case of
v =1 seein [3].

4. Result of convergence.
Theorem 4.1. Suppose thatvlJA;. Then the relationrl]im0 On(@g)=9¢ holds x-almost

p
Ax0Q|06x(4,x.a)>¢>0}<C (mj , p=21

everywhere for eachf OH Y, p> 1andin metricH? , p>1, foranya> Q
The result follows from the theorem 4.1 arelations kI]im0 Up(f)=~ ,

rI]im0 Gh(f): ; which hold u-almost everywhere for eachf OLY, p> &nd in metrics

LY , p>1, foranya> 0.
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