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Abstract. The construction of the Green’s function for higher-order differential 
equations is considered in this work. The Green’s function of the operator defined by 
a differential equation and boundary conditions whose coefficients are specified at an 
arbitrary point taken from the half-axis is sought in the form (5). 

Suppose that, −H  is a separable Hilbert space. Let’s denote by [ )[ ]HLH ;,021 ∞=  
the Hilbert space consisting of all strongly measurable functions )(xf ( )∞<≤ x0  
whose lie in the Hilbert space H , such that  
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and the scalar product of any function 1)(),( Hxgxf ∈  is defined by 
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Let’s consider the operator in the space [ )[ ]HLH ;,021 ∞=  defined by the 
differential expression 
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and the boundary conditions 
 

 ( ) ( ) ( ) ( ) ( ) ( ) ,00...00 21 ==== nlll yyy   12...0 21 −≤<<<≤ nlll n .          (2) 
 
Construction of the Green’s function of the operator . 
Assume that ""ξ  is an arbitrarily fixed point taken from the half-interval [ )∞,0  . 

Consider the operator 1L defined by the differential expression 
  

( ) ( ) ( ) ( ) yyQyyl nn µξ ++−= 2
0 1                                 (3) 

in which the coefficient ( )xQ is «rozen» at the point ""ξ , together with the 
boundary conditions                                    

                           ( )( ) ( )( ) ( )( ) 00...00 21 ==== nlll yyy                                (4) 
We seek the Green’s function ( )µξη ,,,1 xG  of the operator 1L  is the form 

                          ( ) ( ) ( )µξηµξηµξη ,,,,,,,,,1 xVxgxG +=                        (5) 
 
Here ( )µξη ,,,xg  is the Green’s function of the corresponding equation 

( ) 01 =yl on the whole real axis. 
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 It’s known from [2] that 
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the function ( )µξη ,,,xV  appearing in equality (5) is the bounded solution of the 
problem 
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Under the condition ∞→x .  
Based on the work [1], we obtain that this solution has the following form:   
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As a result, we obtain the equality  
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Substituting the obtained expression for ( )µξη ,,,xV  into equality (5), we obtain 

the following expression for the Green’s function ( )µξη ,,,1 xG  
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Taking this into account, the obtained expression for the function ( )µξη ,,,1 xG  

can be written in the following form 
 

                     

( ) ( )[ ]∑
=

−− =−=
n

xKin xEeK
ni

xG
1

21
1 ,,,

2
1,,,

α

ηω
αξ µξησωµξη ξα    
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Here, under condition ∞→µ , the uniform ξ  with respect to the 

variable ( ) )1(,,, ox H =µξησ  is valid. 
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