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Abstract. In this paper some novel integrals associated with the product of classical
Hermite’s polynomials

∫ +∞

−∞
(x2)mexp(−x2){Hr(x)}2dx,

∫ ∞

0
exp(−x2)H2k(x)H2s+1(x)dx,

∫ ∞

0
exp(−x2)H2k(x)H2s(x)dx and

∫ ∞

0
exp(−x2)H2k+1(x)H2s+1(x)dx,

are evaluated using hypergeometric approach and Laplace transform method, which is
a different approach from the approaches given by the other authors in the field of spe-
cial functions. Also the results may be of significant nature, and may yield numerous
other interesting integrals involving the product of classical Hermite’s polynomials by
suitable simplifications of arbitrary parameters.
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1 Introduction

In recent years, numerous integral formulae involving a variety of special functions have
been established by many authors (see, [1–5,7]). Also many integral formulae associated
with the general class of polynomials (Laguerre, Hermite, Legendre, Bessel, Tchebychev
and as in Askey-scheme) and other special cases therein (see, [6, 8–12]).

Many integral formulae involving the products of classical orthogonal polynomials
have been developed and play an important role in several physical problems. In fact,
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Hermite’s polynomials are associated with a wide range of problems in diverse areas of
mathematics. These connections of Hermite’s polynomials with various other research
areas have led many researchers to the field of special functions. we aim at presenting
four integral formulae involving the product of classical polynomials of Hermite using
Laplace transform method and hypergeometric approach. Among many properties of
Hermite’s polynomials, they also have investigated some possible extensions of the Her-
mite’s polynomials. Those integrals involving the general class of polynomials are not
only of great interest in pure mathematics, but they are often of extreme importance in
many branches of theoretical and applied physics and engineering.

The widely-used Pochhammer symbol (λ)ν, (λ,ν∈C) is defined by

(λ)ν :=
Γ(λ+ν)

Γ(λ)
=

{

1, (ν=0; λ∈C\{0}),

λ(λ+1) ···(λ+n−1) , (ν=n∈N; λ∈C) ,
(1.1)

it being understood conventionally that (0)0 = 1 and assumed tacitly that the Γ quotient
exists.

The generalized hypergeometric function pFq with p numerator parameters α1,α2,··· ,αp

and q denominator parameters β1,β2,··· ,βq, is defined by

pFq

[

α1,α2,··· ,αp;
β1,β2,··· ,βq;

z

]

=
∞

∑
n=0

∏
p
j=1(αj)n

∏
q
j=1(β j)n

zn

n!
, (1.2)

(p,q∈N0; p≦q+1; p≦q and |z|<∞, p= q+1 and |z|<1; p= q+1, |z|=1, and ℜ(ω)>0;
p=q+1, |z|=1, z 6=1 and 0≥ℜ(ω)>−1), where

ω :=
q

∑
j=1

β j−
p

∑
j=1

αj,
(

αj ∈C, (j=1,2,··· ,p); β j ∈C\Z
−
0 (j=1,2,··· ,q)

)

.

Laplace transform of tα−1:
∫ ∞

0
e−sttα−1dt=

Γ(α)

sα
, (1.3)

where ℜ(s)>0, 0<ℜ(α)<∞ or ℜ(s)=0, 0<ℜ(α)<1.

Guass’s summation theorem: The Gauss’s summation theorem plays a vital role in the
proof of many interesting results and some physical problems [13, pp. 49(Theorem 18)]

2F1

[

a,b;
c;

1

]

=
Γ(c)Γ(c−a−b)

Γ(c−a)Γ(c−b)
, (1.4)

where c 6=0,−1,−2,−3,··· , and ℜ(c−a−b)>0.

Special case of Gauss’s summation theorem: By using the Gauss’s summation theorem,
it is easy to prove (see, [13, pp. 69(Q.N.4)])

2F1

[

−n,b;
c;

1

]

=
(c−b)n

(c)n
, (1.5)


