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The paper proposes an explicit continuation formula for solving the Cauchy problem for the 

polyharmonic equation in the statement of M.M. Lavrentieva. The continuation formulas found here are 

complete analogues of the classical Riemann, Voltaire and Hadamard formulas that they constructed to 

solve the Cauchy problem in the theory of linear equations of the second order. Sh. Yarmukhamedov in 

2003 in the article “The Cauchy Problem for the Polyharmonic Equation” having solved the problem, 

obtained the result when the region is simply connected with the boundary - D , consisting of a cone 

surface. Juraeva N.Yu. 2004 in the article “The Cauchy Problem for Polyharmonic Functions” [3], proved 

some theorems when D - unlimited area lying in the layer 

( ) hyRyyyyyyyy m

m

mm = 0,),...,,(,,...,,: 2121  with border ,SLD =    

  ( ) 11 ,...,:,0: −==== mmm yyfyySyyL  Where ( )11 ,..., −myyf  has first-order bounded partial 

derivatives. 

In this paper, similar results are obtained in the case when the region has the following form: 

Let be 
mR  - m- dimensional real Euclidean space, ( ) ( ),,...,,,,,...,,, 321321 mm yyyyyxxxxx ==

mm RyRx  , ( ) ( ) shyxsyxryyyxxx mm ==−=−=== 222
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 D - unlimited area lying in the layer  hyRyyyyy mm = 0,),...,,(: 21  with border 

( )  ( ) ( ) 111121 ,...,,,...,:,0,,...,,: −====== mmmm yyfyyyyySSyyyyyyD   

 где ( )11 ,..., −myyf   the function satisfies the Lyapunov condition with a fixed constant. 

The following problem is solved (Cauchy problem).Let me  )(2 DCu n  и Dyyun = ,0)(  (1) 
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where )(),( yGyF ii  given on D  continuous functions, n - external normal to D . Restore required )(yu  

в D. 

We assume that the solution )(yu  tasks ( ) ( )21 −  exists and is continuously differentiable,  12 −n  

times up to the end points of the boundary and satisfies a certain growth condition (correctness class), which 

ensures the uniqueness of the solution. Then an explicit continuation formula is established, which is a 

multidimensional analogue of the classical Carleman formula from the theory of analytic functions. 
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With all the odd 3m , as well as even m  с condition mn 2 , we believe 
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For all even ,...2,1,2, == kkmm  with the condition mn 2  we believe  

( )
( ) ( ) 1

2

0 1

, Im, yiudusu
x

K
Cxy

kn

mn +=−








−
=

−


 



  where 

( ) ( ) ( )
1

221
2

, 21
2

1

−

−























+−−= n

m
nnС

m

n
m

mn   and function ( )K  has the form 

( )
( )( )

1

1

)3(

2/exp
+++

−−
=

n

m hx

hachi
K




  1,12 += nnm ( )

( )( )
n

m hx

hachi
K

)3(

2/exp 1

++

−−
=




     ,2,2 = nnm  

Theorem 1. For function  ),( xy
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 Lemma -1. If 

),( xy  harmonic function в 
тR  by variable x  including point y , then   
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 function is also a harmonic function  в 
тR  by variable x  including point y . 
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as ),( xy  harmonic function  в 
тR  by variable x  including point y  
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In addition, for a second-order partial derivative  
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since the harmonic function in a variable including the point 
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this implies the assertion of the lemma. 

Consequence 1. For function ),( xy
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Theorem 2. For function ),( xy
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guide cosines of the normal vector. We denote by the space of polyharmonic functions defined in the order, 

having continuous partial derivatives of the order up to the end points of the boundary and satisfying the 

condition: 
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Theorem -3. Function, ( )xy,  fixed Dx  function  ( )xy,  satisfies 
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where the constant depends on x and is the external normal to, when → .  

https://zienjournals.com/


Texas Journal of Multidisciplinary Studies                                                                                               ISSN NO: 2770-0003 
https://zienjournals.com                                                                                                          Date of Publication:01-11-2021 
______________________________________________________________________________________________________________________________________ 

______________________________________________________________________________________________________________________________________       
A Bi-Monthly, Peer Reviewed International Journal                                                                                                             [231] 
Volume 1 Issue 1      

We denote by the space of polyharmonic functions defined in D of order n, having continuous partial 

derivatives of order 2n-1 up to the end points of the boundary and satisfying the condition: 
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where   321 . Then for any point Dx 0  equality holds 
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Note that for arbitrary )(),( yGyF ii task ( ) ( )21 −  insoluble.  
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