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Multidimensional integral equation of the first kind with the hyperbolic sine function in the kernel over py-

ramidal domain is studied. Solution of this equation in closed form is established, and necessary and sufficient 

conditions for its solvability in the space of summable functions are given. 

 

Let us consider the following integral equation: 

c,

1

c,

(x)

1 (x t)
2sh (t) t (x), x (b)

( ) 2
r

r

A

A
f d g A






  

  
  

                                  (1) 

Given equation generalize the corresponding one-dimensional integral equation [1, §37.1]. 
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The solution of the equation (1) has the form:  
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Consider the space [2-4]:  
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The space  
, 1rAI L
c

 plays the same role for the equation (1) as the space  [ , ]AC a b  of absolutely 

continuous functions plays for the classical Abel integral equation [1, §2.2]. 
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Theorem. The multidimensional Abel-type integral equation (1) R (0 1)n     is solvable in the 

space  1 , ( )rL Ac b  if and only if:   
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Under these conditions, the equation (1) is uniquely solvable in  1 , ( )rL Ac b  and its solution is given by (2). 
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