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ON AN INTEGRAL TRANSFORM
WITH THE HUMBERT CONFLUENT
HYPERGEOMETRIC FUNCTION IN THE KERNEL

Dinh Thanhk Duc

Faculty of Mathematics, Pedagogical Institute of Quynhon

Abstract. [n thes paper, we establistc an integral transform with the Humbert con-
fluent hypergeometrie function of two variables &y o the kernel and ils inverse

formula,
I. Introduction

It is well known that the theory of the integral transform plavs an nnportant role
e Classieal analvsis. One of the problems of integral transform is 1o study the inver-
ston Tormmlas, There exist some inversion formulas. which are of more interest from the
theoretical point of view,

[ vecent vears. elassical integral transforms as Wi:“ as multidimensional mtegral
transforins have been studied by Srivastava, Buschuan [6]. ViacKim Tuan [2 H.J.Glacske.
ALSmgo [7]. (8], also the table of integral transforms in A.P.Prudnikov. Yu.A Brychkov
et al 3] are mostly considered in L, and other spaces. In 1996, Vu Kim Tuan, M.Saigo
and Dinli Thanh Due established some integral transforms with the Humbert confluent
hvpergeometric function of two variables @, in the kernel in the space of entire functions
of exponential type [5.

[n this paper. we will establish an inverse formula of the following new integral

Lranslorm
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where dypis the Hhuubert confluent iy pergeometrie function.
[I. Some preliminary results and notations

I this section we will recall some notations and necessary results

Definition 2.1. The Humbert confluent hypergeometrie function of two variables is defined
|
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vhere (a),, = -—]3--’;:1"-4 =ala+ 1) (a+m-=1) s the Pochhammer symbol.
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We recall the imtegral representation formula of the function © (o, 4.2 y) 9]
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with R~ > R >0,
Definition 2.2. [1] Let p(r) € Lila.b). Then the integrols
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where o > 0. are called integrals of fractional order o

Definition 2.3. [1] Let flr) be defined on [a.bl. Then the operators
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where i = o] + 1, [a] s integer part of «, are called devivative of fractional order o > 0.
Remark 1. Definitions 2.2 and 2.3 vemain valid if o s the compler nwanber anth R o > 0.

Remark 2. We have the followmg formula

Dy p=pix), Ra>0 (:

n.
where ) s the arbitrary imtegrable funvtion.

Definition 2.2. Let E7 (0 > 0) be the class of entive functions of type at most . that
means [ € E7 if and only if f(2) = O (F‘-" H”:l) as |z| — x for every e >0 [4]. The
tntersection of the restriction of E7 on R wnth L.-_;(R} s denoted by A

Theorem 2.1. (Paley-Wiener Theorem) [4]. The function [ € M7 af and only of f s the

Fourier trausform of a function f € Ly(R) with compact support from [-o.a]:

T

it = / flye "dy. fy) € Ly(~0a.0)



On an integral transform with the Humbert confluent... 3

I11. The inversion formula
Now, we consider the following integral transform

1
gle) = / e (o, 3.+ + 1 —:— (1 — y)a+ ) fly)dy. {3.1)
1 Y

whoere o = consl > ().
Applving the integral representation of the function @ (v 3. 5500 y) we obtain
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where R(a+v4+ 1) >R3> 0.
Putting t = y 4+ (1 — y)7. from (3.2) we get
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Hence, the equation (3.1) can be represented in the following form
. I (”+') + 1} / ey d —ay
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Changing the order of integration we obtain
ol a4 1) /’ 7 i “B
[ Lo MU - (L t) e
i
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S
From the formula of the inverse Fourier transform [4] we derive
f. [ B |
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Taking the fractional derivative of (3.6) and using (2.7) we obtain
(1-9) " "1+ ) e f(y)
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Putting f = 7{y + 1) = L. then we get
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Finally, applving (2.2) we get the inverse formula
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From (3.4) we derive g(r) is the entire function of exponential type. Now we consider
the following function

(1-6)7( "1"'/ (t—y)" T A=) " A+ ) e f )y, (3.10)

Suppose (1 — ) " 77 (1 + y}df(y) € L(—-1,1), Ra > 0, then
I =) T =) T 4 y) e f(y)dy is a continuous function on [-1,1]. Hence, if
Ry > % and R (o - 3) > —%. then we derive the function (3.10) belongs to L[~ 1.1]. it
follows that g(r) € La[—1.1] (according to the Paley-Wiener theorem).  Thus we have

Theorem 3.1. Leta € Ry, . Iy € Cand R(a+ 3+ 1) > Re 4 > 0. Then antegral

transform (4. 1) will have the mmversion formula (3.9). Moreover, suppose

R , 1 _ , |
(1 -y (1+ y)jf{y] eL{-1.1).Ra>0.R~> =3 and R (a-[3) > =

then we obtam g{x} € Ly{—1.1].
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VE PHEP BIEN POI TICH PHAN VOI NHAN LA HAM SIEU BOI SUY BIEN

Pinh Thanh bic
Khoa Todn, Dai hoc Su pham Quy Nhon

Trong bai bio nay, ching 161 da thiét lap duoc cong thic nguoc cha mot 1Gp bién

doi tich phan mé vai nhan 1a ham siéu boi suy bién trong nhan.



