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THE SOLUTION OF THE ONE MULTIDIMENSIONAL INTEGRAL ABEL TYPE EQUATION
WITH THE HYPERBOLIC SINE FUNCTION IN THE KERNEL OVER PYRAMIDAL DOMAIN

M. PAPKOVICH, O. SKOROMNIK
Polotsk State University, Belarus

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:

1 A-(x —t) ) ~
%M(x)[ZSh T) f(t)dt=g(x), xe A, (b) (1)

Given equation generalize the corresponding one-dimensional integral equation [1, §37.1].

let A= Haij (ajk € Rl) ~bean NxN (N e N) matrix with the determinant |A| # 0, we denote its

vector-rows by @; :(ajl,...,ajn) (J=12,...,n), and the elements of the inverse matrix A by aj . For

n
vectors X=(X1,X2,...,Xn) eR" and t:(tl,tz,...,tn)e R", x-t:Zthk denotes their scalar product.
k=1

For xeR" and a=(a,..,2,)eR", O0<a <l (i=L1..,n) we set X*=x"*---X",
[(a)=T()T(a,). Let A-x=(a,X..,a,-X) and (A-X)*=(a,-X)"---(@,-X)". For
c=(C1,C2,...,Cn)€Rnand reR' by A:lr(X)={t€Rn tA-(x—t) >0, C~t+r20}—we denote the

bounded n — pyramid in R". The expression X >t means that X >t,..., X, >t ; dt=dt ---dt ;

f(t)=f(t,...t,) . Afunction Sh(X) such as: Sh(x) =HSh(Xj) , where sh(X;) (j=L12,..,n) —hy-
-1

perbolic functions [1, §28.4; 2 — 4].
The solution of the equation (1) has the form:

(=)
f9=T]| Zano H——25 | gt} @

i) e[ =21 Al
2
Consider the space [2-4]:

Ll(Ah,(b)):{f(x): | |f(t)|dt<oo};

A (%)

Ly, (L)={0 1o(x)= | h(t)dt, h(t) e L, (A, (b))

Ao (%), A(b-t)=A(x~t)

The space |Ac (L1) 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) o € R" (0 <« <l) is solvable in the
space Ll(A:r(b)) if and only if:

Ao r (X)

B ()=f)=——-5 [ g(bdtel, (L)
%)

o ~ a (24
" [ fe (x)]wr:0 = 2 a5 - f (x) =...
J

= c-x+r=0

0.

n n a
= a, — |f7 (x

Under these conditions, the equation (1) is uniquely solvable in L1 (A” (b)) and its solution is given by (2).
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