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ABSTRACT. The paper discusses weighted Bergman spaces of holomorphic functions in the unit circle introduced
by Matevosyan. Integral representations of functions of this class and their majorants are given. The case where a
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Let D be the unit circle on a complex plane and   r  be a monotone non-negative function in the space   1 0,1L .

Denote by     0pB p     the space of holomorphic functions  :f D C  for which
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These spaces are the weighted variants of the well-known Bergman spaces and were introduced by P.A. Matevosyan
in [1].

One of the basic results from [1] is the following

Theorem [1]. Let  : 0,1 R   satisfy the condition

  
 0 1

1
sup

r

r r
q

r 


 

 
   , (2)

where it is assumed that 0 1q   holds when   r  is an increasing function. If    
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   as  n  . (3)
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Conversely, if  n  is an arbitrary non-negative function monotonically tending to zero as n  , then theree
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In what follows, an entire function : C C   is called  a first order and minimal type function if for every 0 

there exists a positive number  A   such that the inequality

  zz e 

is valid for all  z A  .
As is known, for each power series
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with the unit circle of convergence there exists a majorant series
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having angular boundary values almost everywhere on the circumference and : C C   is a first order and minimal
type entire function ([2], p. 49).

There arises the question to which class the majorant function (5) belongs if the initial function (4) belongs to the

space  pB  .
In this context, let us recall the theorem of Viehert-Lo ([2], p. 50): The necessary and sufficient condition for the series

(4) to be an entire function with respect to   11 z   is the existence of a first order and minimal type function   such

that the equalities     , 0,na f n n   ,  are fulfilled.

We want to answer the question whether for every function  pB   there exists a majorant function of the form (5)

which belongs to the Hardy class    0 1pH D p  .
The answer to this question is positive and, moreover, the following theorems are valid.

Theorem 1. If   , 0 1pf B p   , where  r  satisfies the condition (2) and     
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, where : C C   is an entire function of first order and

minimal type.
Here by [ ]  we denote the integer part.
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Proof. Let      
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From this it follows that
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Therefore there exists a natural number 0n N  such that for 0n n  we have
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then by virtue of  (6) we obtain
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where , nn N     . Such   exists by virtue of  1 0 0c    . It is obvious that the majorant function will be
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But this function belongs to the class  H D  and the theorem is proved.

Theorem 2. Let  r  satisfy the condition (2) and  1 0 0c    . If   pf B  , 0 1,p   then it can be
represented as
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where the angular boundary  function  ie   is square-integrable.

Indeed, multiplying both parts of the inequality (6) by  1n , we obtain
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The inequality (8) implies that there exists a natural number m such that for n m  we have the inequality
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Let us construct a new function
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where  na f  are the coefficients of the function f. From the relations
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it follows that  2H D   and has an angular boundary function    2 0,2ie L  . Moreover, ,    2 ,z z H D  
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Following Riemann and Liouville, for the function    
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By virtue of binomial expansion, from (10) we obtain

 
   

   
1 12

int

00

1 2 ! 2 2

2 1
n it

n

p n p
f z z e e dt

n






 




              
  


   
   

1 1 2
int

0 0

1 2 ! 2 2

2 1
it n

n

p n p
e e dt z

n






 




              
  

  . (12)

Since   2H D  , the formulas (11), (12)  imply
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Consequently, the following statement is valid.
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maTematika

zogierT wonian sivrceSi holomorful funqciaTa
Tvisebebis Sesaxeb

g. a. oniani*, l. cibaZe*

* a. wereTlis saxelmwifo universiteti, quTaisi

(warmodgenilia akademiis wevris r. bancuris mier)

ganxilulia erTeulovan wreSi holomorfuli funqciebis bergmanis woniani sivrce, romelic
SemoRebuli iyo maTevosianis mier. mocemulia am klasis funqciebis da maTi maJorantebis
integraluri warmodgenebi. Seswavlilia maTi wiladuri integralebis hardis klasisadmi mikuTvnebis
sakiTxi.
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