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ABSTRACT 

In this article we consider Carlеman’s functions, to find integral representation for the 

polygarmonious functions defined in unbounded domain of Euclidean space which Satisfies  mn 2 . 
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INTRODUCTION 
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Where )(),( yGyF ii , ,1,...,1,0  ni  given on S ( DS  ) continuous functions, n - outer 

normal to D  needs to be restored )(yu  to D . 
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We will assume that a solution to )(yu  problem (1)-(2) exists and 12 n  

is continuously differentiable up to the endpoints of the boundary and satisfies a certain growth 

condition (correctness class), which ensures the uniqueness of the solution. 

Functions  ),( xyФ  at  0,0,0  as  , mn 2  ( m dimension space), we define: 
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Theorem 1. The function  ),( xyФ  has 

  ),,(ln, , xyGrrCxyФ kn

mn     

where it is  xyG ,  regular in the variable y and continuously differentiable on  DDD  . 

Evidence. In order , to get the statement of the theorem, consider the integrand 
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If we denote 111  xy  and bear in mind the properties of hyperbolic functions, we obtain 
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and then  
1J  has the following form 

.
)exp()(

)2cos()2sin(
)exp(

)exp())((

)2sin()2)(cos((
Im)exp(

222

1

1112

11

2

11

1112

111

usu

uuuuu

uiuiu

uuiuuiu
J






















 

If a   dusu
usu

uu
J

kn

s








 

2

222

1

112

11

1

1
)exp()(

)2sin(
)exp(




  



The USA Journals Volume 03 Issue 06-2021 79 

 

  
 

The American Journal of Applied sciences 
(ISSN – 2689-0992) 
Published: June 30, 2021 | Pages: 77-81 
Doi: https://doi.org/10.37547/tajas/Volume03Issue06-12 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMPACT FACTOR 

2021: 5. 634 

            OCLC - 1121105553 

and   ,
)exp()(

)2cos(
)exp( 2

222

1

12

11

2

1 dusu
usu

uuu
J

kn

s








  


  

then 

   2

1

1

1,, JJCxyФ mn 
  .)(2)1

2
()1(

1

212
1

2
,



















 nГ

m
nГC

m

n

m

mn   

 

This is where our theorem follows. 

 

Lemma 1.   If a  ),( xy  harmonic function  in тR  a variable y  including a point x , then the 

equality 
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is also a harmonic function in тR  the variable y  including the point x . 

Evidence. We have  
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Since the ),( xy  harmonic function in тR  the variable x , including the point y , then 
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Denoting, ),2())2((  knkkkknc   since is  ),( xy   harmonic with  тR    respect to a 

variable y , including the point x , this implies the assertion of the lemma. 
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Corollary 1. Under the conditions of Lemma 1, the equality holds ),(),( ,

2 xyrxyr k

kmmk

   , 

where the ),(, xyk  harmonic function in тR  the variable  y   including the point  .xy   

 

Corollary 2. The equalities are valid 2)2(  kk rmkkr , 
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Theorem  2. The function ),( xy , defined using formula (3) is a polyharmonic function of order  n 

with  y  respect to s> 0. 

 

Theorem  3.   For  fixed Dx   the function  xy,  satisfies 
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where the constant )(xC  is dependent on x and n - the outward normal to D ,   0  where 

 . 

 

Corollary 3. The function ),( xy , defined by formula (3) is the Carleman function for a point 

Dx  and a part SD \ . 
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