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MULTI-DIMENSIONAL GENERAL INTEGRAL TRANSFORMATION
WITH SPECIAL FUNCTIONS IN THE WEIGHTED SPACE OF
SUMMABLE FUNCTIONS

S.M. Sitnik, O.V. Skoromnik, S.A. Shlapakov

Multidimensional integral transform

(Kf) (x) = Exl—(XH)/E(%( x@H)/E/k[Xi:]f(t) dt (x> 0) (1)

is studied. Here (see, for example, [1] Section 28.4; |2], ch. 1; [3], [4])

X = (21,2, ...,Tn) €R™  t = (t1,12,...,t,) € R,

R™ be the n-dimensional Euclidean space; x -t = > x,t, denotes their scalar product;

n=1
n

in particular, x-1= ) x, for 1= (1,1,...,1). The expression x > t means that
n=1

X1 > 11, T >tla, o, Xy > Ly,

the nonstrict inequality > has similar meaning;

0/ 0/0/ 0/
by N={1,2,...} we denote the set of positive integers,

NOZNU{O}, Ng:NOXNOX...XNO.

k — (k’l,kg,...,kn) € Ng = Ng X ... Xx Ny (kz - No, 1= 1,2,...,%)
is a multi-index with k! = k¢!---k,! and |k| =ky + ko + ... + k.

R? = {x e R", x> 0};
for { = (l1,1y,....,1,) € R}

olll
(Oxy)l -+ ()l

D! — dt = diy - dty- - - din;
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th =t J(6) = [ty t).

Let C* (n € N) be the n-dimensional space of n complex numbers

2= (21,22,...,20) (5,€C, j=1,2,--- ,n).

A= ()\1,)\2, ,)\n) - (Cn; E: (hl,hg,...,hn), hj - R\{O}, j = 1,2, ey My

d d
dx  dxy-drs - - dr,
We introduce the function in the kernel k[xt| = k[zitq] - k|xats] - - - k[x,t,], which is

the product of some one type special functions.
Our paper is devoted to the study of tranform (1) Kf in the weighted spaces £57
summabe functions f(x) = f(xy,%2,...,2,) on

R} = {x:xeR"|x; >0, v, >0, ..., 7, > 0},
such that
Il = { [atzr oo [z
R RY
ro/r r3/r Tn/Tn—1 1/rn
X [/ T Fa, @) [y | g} } dxn} < 00 (2)
i
(T = (ri,72,.,m) ER™, 1 KT <00, U= (1,10,...., 1) ER?, 11 =1y = ... = 13,).
The functional and compositional properties of the integral transformation (1) in spaces
L3 (2=1(2,2,..,2), 7= (11,10, ...,1) € R 1y = 1p = ... = 1,) were studied in [3].

We continue this research. The scheme of study is similar to the process of constructing
the theory of the H-transformation, in which the central place is given to the questions of
bounded and one-to-one action of the corresponding integral operator in spaces of integrable
functions with weight concentrated at zero and at infinity. Theory of the considered integral
transformation (1) in weighted spaces £ 7 of summable functions is constructed. Mapping
properties such as the boundedness, the range, the representation and the inversion of the
considered transform (1) in the weighted space (2) are established.
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