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       Abstract. We consider the summation of power series ))(exp(ixϕ ~ ∑
∞

=0

)exp()(
k

k ikxϕµ  

generated by methods )(hkλ 0,...,1,0),exp( >=−= αα khk . The estimates of p
vH  -norm of 

maximal operators and convergence theorem are obtained.  
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1.Introduction.  Classes p
vН .  Let p

vН  be weighted Hardy space of all functions  )(zϕϕ =  of 

complex variable Qxrixrz ∈<<= ,10),exp( , which are analytic in a circle of  1||<z , and for 
which 

∫ ∞<=
<≤ Q

р

r
pv dxxvixr )(|))exp((|sup||||

10
, ϕϕ  and .0)0(Im =ϕ  

Here 0)(= ≥xvv  is fixed function from the class of  measurable on ],( ππ−=Q   and π2 -
periodic functions. 

      It is said that any function  f  from this  class belongs to weight space )(QLL p
v

p
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p
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, )(|)(||||| 
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The case of Lebesque spaces )(QLL pp =  we have  for v ≡ 1; in particular, )()( 1 QLQL = .        
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where  Ω  is arbitrary interval,  and  multiplier ( ) 11)1/( )(
−−−

Ω∫
pp dttv is equal 

)(
1
tv

esssup
t Ω∈

 for 

1=р  by definition.  It is said that  pA  -condition of Muckenhoupt ([1]) is satisfied  and apply 

the notation  pAv ∈ , if  ∞Ω
Ω

<);(sup vAp , 1≥p . In the present work, as well as in [1], we 

suppose 00 =∞⋅ . Under  this agreement  it can  suppose that everyone p
vH∈ϕ  is a function 

from Hardy class H (the case of ;1,1 =≡ pν  [2], p.431), and if  1),( ≥∈ pQLf p
ν , then 

)(QLf ∈ . 

              Exclude from consideration a trivial case of  ∞~)(xv .  Then ∞<∫ dxxv
Q

)( .  Let E  be 

a set which is measurable by Lebesque.  Introduce now  the following measure  of Е : 

=}{ Eµ ∫E dxxv )( . 
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        Let ∫
≤≤+→

+−=
πηη

||
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t

ctgtxfxf  be conjugate function; this function  exists  

([2], p.402)  almost everywhere for )(QLf ∈ .  
2. Exponential means of power series and Fourier series (conjugate series).    Let  ),(QLf ∈  

and  { )}( fck ,   Zk ∈  be a sequence of  its  Fourier coefficients.    In various questions of the 

analysis (see [3]) arises a problem of behavior of  the  families means of Fourier series     

                   == ),;,()( hxfUfUh α ∑
∞

−∞=
−

k
k ikxfckh )exp()()||exp( α ,  0>α ,                       (2.1) 

and conjugate Fourier series  

           == ),;,()(
~~

hxfUfU h α ∑
∞

−∞=
−−

k
k ikxfckhki )exp()()||exp()(sgn α , 0>α           (2.2) 

at  0+→h .  
   Consider now Н∈ϕ . The  behavior of 

                                     ))exp(( ixrϕ = ∑
∞

=0

)exp()(
k

k
k ikxrϕµ ,    10 << r                                   (2.3) 

on boundary of the  circle of convergence ( 1→r ), has been well studied.  So [2, p.432],                                                   
))exp((lim))(exp(

1
ixrix

r
ϕϕ

→
= )()( xigxf +=  exists almost everywhere. Here ,, Lgf ∈   and the 

coefficients )(ϕµk  in the expansion (2.3) can be estimated as 

                                    dtiktit
Qk )exp())(exp(

2

1
)( −= ∫ ϕ

π
ϕµ , ,...1,0=k ;                                              

it is natural to assume that 0)( =ϕµk  when  .0<k If we put 

                                           ))(exp(ixϕ ~ ∑
∞

=0

)exp()(
k

k ikxϕµ ,                                                     (2.4) 

then (2.3) can be considered as a family of Poisson-Abel means of  series (2.4) on boundary of 
the circle of convergence. Then it will be natural to consider a more general exponential means                      

                    =Θ=Θ ),;,()( hxh αϕϕ ∑
∞

=
−

0

)exp()exp()(
k

k ikxhkαϕµ ,   0>α                           (2.5)                

of series (2.4); the case (2.3) we have for 1,
1

ln == α
r

h . The following statement establishes a 

relation  between classes pvН ( h,α ), p
vL ( h,α ),   

~
pLν ( h,α ) of   the families (2.1), (2.2), (2.5). 

 Тheorem 2.1.   If 1, ≥∈ pН
p

νϕ  and ))(exp(Re)( ixxf ϕ= , then the representation                                            

p
vН ( h,α )= p

vL ( h,α )⊕
~
pLν h,(α ) 

holds.     In particular (see (2.3)),  ))exp(( ixrϕ = ),( xfrσ + ),(
~

xfi rσ . 
      
3. The estimates of maximal operators generated  by exponential summation methods.   Let 
                                              =Θ=Θ );,()( ** αϕϕ x |),;,(|sup

0
hх

h
αϕΘ

>
.                                   (2.6)               

Тheorem 3.1.  If pAv ∈ ,   then the estimates  

1,||||||)(|| ,,* >≤Θ pC pvpv ϕϕ ; 
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hold for every 0>α . Here  αν ,,pСС =  are constants, which may depend only on indicated 

indexes. 
      This result follows from theorem 3.1 and weighted norm inequalities for maximal operator of 
the type (2.6), generated by the families of  (2.1), (2.2); these inequalities in the special case of 

1≡ν  see in [3]. 
4. Result of convergence. 
Theorem 4.1. Suppose that pAv ∈ . Then the relation  

0
lim
→h

)(ϕhΘ =ϕ     holds µ -almost 

everywhere for each  1, ≥∈ pНf p
v and in  metric p

vН , 1>p ,   for any 0>α . 

      The result follows from the theorem  4.1  and relations     
0

lim
→h

)( fUh = f  ,      

0
lim
→h

)(
~

fU h =
~
f , which hold  µ -almost everywhere for each  1, ≥∈ pLf p

v and in metrics 

p
vL   , 1>p , for any .0>α   
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