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Introduction
The Gould-Hopper polynomials gm(x y) [3,p.58(6.2)] defined in the year 1962, are the generalization of classical Hermite
n 1

polynomials H, (x) [7,p.187(2)]. The g;n(x’ y) is defined by [3;10,p.76(6)] in the form:
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where n ¢ N,, me{2,34,.} and A(m;— n)abbreviates the array of M parameters given by

-n -n+1 —n+2 -n+m-1

m m m m
and [x] denotes the greatest integer function. It is being understood that the set A(0; 1) is empty.

When m =2,y =—1 and replacing X by 2xin (1.1) and (1.2), these polynomials reduce to the classical Hermite polynomials
given by
B} k n-2k

(1) n!(2x)

H,(x)=g,(2x,-1) = Z k!(n—2k)!
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The equation (1.1) can be derived from the following generating relation:

0 . tn m (15)
290 (xy)— =exp(xt+yt")
n=0 n
Curzon's Integral for pn (x) [7,p.199(Q.No.4A); see also 2] is given by
" | (1.6)
jo exp(—t3)t" H, (xt)dt= ”'f P(x); neN,
where pn (X) is the Legendre's polynomial of first kind[7,p.166(4),p.183(Q.No.3)]
1 N 17
(Zj (2%) A@Z-n);
Pn(x):nTzFl l_n : _7
2
Differential formula and change of argument
fmne N,, peN such that m < n, then
gm . (2.2
4 I (6 Y) =D Ny e (X, Y)
gr (=% ¥) =(D" g7 (X, (D" y) @2)
Proofs:

If we expand 9’ (x,y) in series form and apply suitable successive differential formula ~ ym q|Xq—m such that
n 1 H

dax™ (g—m)!

m <q and m, ge No: after simplification we get R.H.S. of (2.1).
If we replace X by — X in series representation of g p (X, ) after simplification we get (2.2).
n ) '

When ) —1 in(2.1) and in view of the relation (1.4), we get

4

gm (23)
e H,(X) =(=2)" (-n),, H,_» (%)
X

Generalization of curzon's integral (1.6)

[ op(tP)t g (xt, yt*)dt
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where s—/m . such that n
me N, neN,; p,q,/,s, eR q+£n+1>(£m—s)[—}
m
[ o(t")te g (xt’, yt*)dt
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Proofs:
If we replace gn (th yt*) by its series representation, integrate term by term and use the definition of Gamma function with
n 1

suitable convergence condition, in view of the definition of Fox-Wright generalized hypergeometric function ‘P*$
Pa

[10,p.179(Q.No.34(iii))] we obtain the right hand side of (3.1) under the stated convergence conditions.
Similarly under the stated convergence conditions, applying algebraic properties of Pochhammer symbol we get (3.2) and (3.3).
Linear generating relations for gould-hopper polynomials

If x, yeR and m e N, then

(4.1)
Z 9an () = cosh(x+t)exp(yt™)
n=0 (2 )
an+1(X y)t -1/2 <; m (4'2)
=t 2 sinh(x-/t)e t
; (2n D)1 (vt ep(yt")
2m+1 n et 4.3
Zgz” (X y)t =cosh| X/t + yt 2
(2n)!
2m+1 m+£ (4.4)
Z an+1 (X y)t t—1/2 Slnh X\/E‘F yt 2
= (2n+1)!
(4.5)
Z 9y (x, y)cos(nt) = cos{xsint + ysin(mt)}exp{xcost + ycos(mt)}
n!
o (4.6)
Z 9y (% y)sm(nt) = sin{xsint + ysin(mt)}exp{xcost + y cos(mt)}
Proofs:
Consider the well known generating function
(4.7)

exp(xt+yt") = Zg (x, y)—

n=0
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If we replace Mby 2m in (4.7) and use well known series identity

D> o(n)=> d(2n)+ > d(2n+1)
n=0 n=0 n=0
in the right hand side of (4.7), put t = j T and equate real and imaginary parts; after that in each of the results obtained, replace T by
i\/f on simplification we get (4.1) and (4.2).

(4.8)

Similarly if we replace Mby 2m 41 in (4.7), we can find (4.3) and (4.4).
If we replace t by cost +isint in (4.7), use Demoivre's theorem, equate real and imaginary parts, we can obtain (4.5) and (4.6).

For further study of similar types of generating relations, we refer the papers[1;4;5;6;8;9].
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