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Generating relations of multi-variable Tricomi functions of two
indices using Lie algebra representation
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Abstract.  This paper is an attempt to stress the usefulness of the multi-variable spe-
cial functions. In this paper, we derive certain generating relations involving 2-indices
S-variables S-parameters Tricomi functions (2ISVSPTF) by using a Lie-algebraic
method. Further, we derive certain new and known generating relations involving other
forms of Tricomi and Bessel functions as applications.
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1. INTRODUCTION

The function [1]

G =YL (1)

is a Bessel like function known as Tricomi function and is related to the cylindrical Bes-
sel function J,(x) by the following link [1]:

Co(x) = x 21, (2V). (1.2)

The Tricomi function C,(x) is defined by means of the generating function
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exp (z——) Z o (1.3)

n=-—00
which yields the recurrence relations

& C) =~ Cra (), (1.40)

X Cp1(x) —nCy(x) + Cyy(x) = 0. (1.4b)

On combining the above recurrences, we get the following differential equation sat-
isfied by C,(x):

(x di;—&-(n—l-l)d—éi—l—l)Cn(x):O. (1.5)

The study of the properties of multi-variable generalized special functions has pro-
vided new means of analysis for the derivation of the solution of large classes of partial
differential equations often encountered in physical problems. The relevance of the spe-
cial functions in physics is well established. Most of the special functions of mathemat-
ical physics as well as their generalizations have been suggested by physical problems.

In order to further stress the usefulness of the generalized special functions, Dattoli
et al. [3] have introduced the three variables two indices extension of Tricomi functions
defined as:

o0 ZS
Cmin (X, ya Z) = ZCWH—J(X) Cn+s (y) g . (1 6)
s=0 h

The generating function for 2-indices 3-variables Tricomi functions (2I3VTF)
Chun(x,p,z) is given as:

o0

exp ((u - 5) + (v - )—;) + %) = Wz: Con(x,y, 2)u™ V', (1.7)

=—00

We call x = (x1, X2, X3, X4, x5) and & = (&, &, &3, &y, &s5), where &y, &, &3, &4 and &5
are arbitrary complex parameters.

For more further generalizations, along with the function one index-two variables
Tricomi function defined by the generating function [2]

X o Vo
CXp(l‘—;—‘r[ _1_2) - Z Cn(x7y) [n7 (18)
and the expansion series:

n x y Z Cn 21 (19)

we can introduce the five variables two indices extension of Tricomi functions defined
as:

S

o]
X
mn § Cm+s Xl,X3 n+s(x2;x4) S_'S (]10)
gy S



Download English Version:

https://daneshyari.com/en/article/4668599

Download Persian Version:

https://daneshyari.com/article/4668599

Daneshyari.com


https://daneshyari.com/en/article/4668599
https://daneshyari.com/article/4668599
https://daneshyari.com

