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1. Introduction and preliminaries

The concepts of the monomiality principle and operational techniques are used to combine the special
polynomials to find the mixed special polynomials. These polynomials have many applications in different
(m,r)

branches of mathematics. Recently, the Laguerre-Gould Hopper polynomials (LGHP) Hy " (x,y, z) are
introduced in [36] which are defined by means of the generating function
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where Cy(z) denotes the Bessel-Tricomi function of order zero. The nth-order Bessel-Tricomi functions
Cp(z) are specified by means of the generating function
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exp (t — —) Z Ch( (1.2)

for t # 0 and for all finite z and are defined by the following series [14, p. 150]:

Cp(z) = 27 2J,(2Vz) = iﬂ n=0,1,2 (1.3)
e " =kt k)Y T ‘

with J,(z) being the ordinary cylindrical Bessel function of the first kind [2]. The Oth-order Bessel-Tricomi
function Cy(z) is also given by the following operational definition:

Co(ax) = exp (—aD; ') {1}, (1.4)
where D! denotes the inverse derivative operator and
Cnpqy 2"
D "{1} = e

The series definition for the LGHP , H{™") (z,y, z) is given as [36]:
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where ,,, L, (z,y) denotes the 2-variable generalized Laguerre polynomials (2VGLP), which are defined by
the following series [18, p. 213 (27)]:

[n] TL mr

(z,y) =n! Z 7" n—mr)' (1.6)

In view of definition (1.6), the LGHP are defined as [36, p. 9933(2.7)]:

rk+mi<n k.1, n—rk—ml
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The LGHP [ H\™") (2,y, z) are also defined as [36]:

(] 2R (y,2)
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where H." (y, z) are the Gould Hopper polynomials (GHP) [34] defined by
(] k,n—rk
H® WL DA 1.
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The operational correspondence between the LGHP LH,(Lm’r)(z7 y,z) and the generalized Laguerre Poly-
nomials ,, L, (z,y) is [36]:
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