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Abstract

The object of this paper is to establish Mellin and Laplace transform involving
the product of extended general class of polynomials Sm

n,t[x] and I-function of two
variables. Some special cases have also been derived.

1. Introduction

Recently, The Mellin transform and Laplace transform of product of general class of

polynomials with H-function of two variables [3 , 4 ] evaluated. In the present paper

we establish the same transforms of I-function of two variables with extended general
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class of polynomials.

We shall utilized the following formulae in the present investigation. The I-function of

one variable given by Rathie [5]

Im,np,q

z
∣∣∣∣∣∣

(aj , αj ;Aj)1,p

(bj , βj ;Bj)1,q

 =
1

2π

∫
L
φ(s)zsds (1.1)

where

φ(s) =

m∏
j=1

ΓBj (bj − βjs)
n∏
j=1

ΓAj (1− aj + αjs)

q∏
j=m+1

ΓBj (1− bj + βjs)
p∏

j=n+1
ΓAj (aj − αjs)

Where Aj (j = 1, · · · , p) and Bj (j = 1, · · · , q) are not in general positive integers. Also

(i) z 6= 0

(ii) i =
√
−1

(iii) m,n, p, q are integers satisfying 0 ≤ m ≤ q, 0 ≤ n ≤ p.

(iv) L is suitable contour in the complex plane.

(v) An empty product is interpreted as unity.

(vi) αj (j = 1, · · · , p); βj (j = 1, · · · , q); Aj (j = 1, · · · , p) and Bj (j = 1, · · · , q) are

positive numbers.

(vii) aj (j = 1, · · · , p); bj (j = 1, · · · , q) are complex numbers such that no singularity

of ΓBj (bj−βjs), (j = 1, · · · ,m) coincides with any singularity of ΓAj (1−aj+αjs),
(j = 1, · · · , n). In general singularities are not poles.

The detailed conditions can be found in Rathie [5].

The I-function of two variables given by Shantha et. al. [6]

I[z1, z2] = I0,n1:m2,n2;m3,n3
p1,q1;p2,q2;p3,q3

 z1

z1

∣∣∣∣∣∣
(aj ;αj , Aj ; ξj)1,p1 : (cj , Cj ;Uj)1,p2 ; (ej , Ej ;Pj)1,p3

(bj ;βj , Bj ; ηj)1,q1 : (dj , Dj ;Vj)1,q2 ; (fj , Fj ;Qj)1,q3


=

1
2πi)2

∫
LS

∫
Lt

φ(s, t)θ1(s)θ2(t)zs1z
t
2dsdt (1.2)
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where

φ(s, t) =

n1∏
j=1

Γξj (1− aj + αjs+Ajt)

p1∏
j=n1+1

Γξj (aj − αjs−Ajt)
q1∏
j=1

Γηj (1− bj + βjs+Bjt)

θ1(s) =

n2∏
j=1

ΓUj (1− cj + Cjs)
m2∏
j=1

ΓVj (dj −Djs)

p1∏
j=n2+1

ΓUj (cj − Cjs)
q2∏

j=m2+1
ΓVj (1− dj +Djs)

θ2(t) =

n3∏
j=1

ΓPj (1− ej + Ejt)
m3∏
j=1

ΓQj (fj − Fjt)

p3∏
j=n3+1

ΓPj (ej − Ejt)
q3∏

j=m3+1
ΓQj (1− fj + Fjt)

where nj , pj , qj (j = 1, 2, 3),mj (j = 2, 3) are non negative integers such that 0 ≤ nj ≤
pJ , q1 ≥ 0, 0 ≤ mj ≤ qj (j = 2, 3) (not all zero simultaneously). αj , Aj (j = 1, · · · , p1);

βj , Bj (j = 1, · · · , q1), Cj (j = 1, · · · , p2), Dj (j = 1, · · · , q2), Ej (j = 1, · · · , p3),

Fj (j = 1, · · · , q3) are positive quantities. aj (j = 1, · · · , p1), bj (j = 1, · · · , q1), cj (j =

1k, · · · , p2), dj (j = 1, · · · , q2), ej (j = 1, · · · , p3) and fj (j = 1, · · · , q3) are complex

numbers. The exponents ξj , ηj , Uj , Vj , Pj , Qj may take non integer values.

Ls and Lt are suitable contours of Mellin-Barnes type. More over, the contour Ls is in

the complex s-plane and runs from σ1− i∞ to σ1 + i∞ (σ1 real), so that all the poles of

ΓVj (dj −Djs) (j = 1, · · · ,m2) lie to the right of Ls and all poles of ΓUj (1− cj + Cjs)

(j = 1, · · · , n2), Γξj (1 − aj + αjs + Ajt) (j = 1, · · · , n1) lie to the left of Ls. Similar

conditions for Lt follows in complex t-plane. The detailed conditions of this function

can be found in Shantha et. al.[6].

According Erdelyi [1, p.307]∫ ∞
0

xs−1

[
1

2π

∫ c+i∞

c−i∞
g(s)x−sds

]
dx = g(s). (1.3)

The extended general class of polynomials [2]

Smn,t[x] =
[n/m]∑
k=0

(−n)m,k
k!

An+t,kx
k, n = 0, 1, 2, · · · ; t = 0, 1, 2, · · · (1.4)

where m is an arbitrary positive integer and the coefficients An+t, k (n, k ≥ 0) are

arbitrary constants.
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The Mellin transform of the function f(x) is defined as

M{f(x); s} =
∫ ∞

0
xs−1f(x)dx, Re(s) > 0. (1.5)

If Laplce transform of f(t) is F (p) and G(s) is Mellin transform of f(t), then

F (p=

∞∑
s=0

(−p)s

s!
G(s+ 1). (1.6)

2. Main Results

Theorem 2.1 : Prove that

M


Smn,t[axλ]I0,n1:m2,n2;m3,n3

p1,q1:p2,q2;p3,q3

 z1xh1

z2xh2

∣∣∣∣∣∣
(aj ;αj , Aj ; ξj)1,p1 : (cj , Cj ;Uj)1,p2 ; (ej , Ej ;Pj)1,p3

(bj ;βj , Bj ; ηj)1,q1 : (dj , Dj ;Vj)1,q2 ; (fj , Fj ;Qj)1,q3

 ; s


=

1

h2

[n/m]∑
k=0

(−n)mk

k!
An+t,ka

k(z2)
−

(
s+λk
h2

)
Im2+m3, n1+n2+n3
p1+p2+p3,q1+q2+q3

[
(z2)

(
h1
h2

)
z1

∣∣∣∣∣∣
(cj , Cj ;Uj)1,p2 ,

(dj , Dj ;Vj)1,q2 ,(
ej + Ej

(
s+ λk

h2

)
,−Ej

h1

h2
;Pj

)
1,n3

,

(
ej + Ej

(
s+ λk

h2

)
,−Ej

h1

h2
;Pj

)
n3+1,p3

,(
fj + Fj

(
s+ λk

h2

)
,−Fj

h1

h2
;Qj

)
1,m3

,

(
fj + Fj

(
s+ λk

h2

)
,−Fj

h1

h2
;Qj

)
n3+1,q3

,(
aj +Aj

(
s+λk
h2

)
, αj −Aj h1

h2
; ξj
)

1,n1

,
(
aj +Aj

(
s+λk
h2

)
, αj −Aj h1

h2
; ξj
)
n1+1,p1

,

(
βj +Bj

(
s+λk
h2

)
, βj −Bj h1

h2
; ηj
)

1,n1


(2.1)

Provided h1 > 0, h2 > 0, λ, a are complex numbers

aj −Aj
h1

h2
> 0, j = 1, · · · , p1

βj −Bj
h1

h2
> 0, j = 1, · · · , q1

|arg z1| < (1/2)π∆1, |arg z2| < π∆2

where

∆1 =
p1∑

j=n1+1

αjξj −
q1∑
j=1

βjηj +
m2∑
j=1

DjVj −
q2∑

j=m2+1

DjVj +
n2∑
j=1

CjUj −
p2∑

j=n2+1

CjUj
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∆2 =
p1∑

j=n1+1

Ajζj −
q1∑
j=1

Bjηj +
m3∑
j=1

FjQj −
q3∑

j=m2+1

FjQj +
n3∑
j=1

EjPj −
p3∑

j=n2+1

EjPj

Proof : To prove this theorem, take f(x) as

Smn,t[ax
λ]I0,n1:m2,n2;m3,n3

p1,q1:p2,q2;p3,q3

 z1xh1

z2xh2

∣∣∣∣∣∣
(aj ;αj , Aj ; ξj)1,p1 : (cj , Cj ;Uj)1,p2 ; (ej , Ej ;Pj)1,p3

(bj ;βj , Bj ; ηj)1,q1 : (dj , Dj ;Vj)1,q2 ; (fj , Fj ;Qj)1,q3

 ;

in (1.5). The expression becomes

M


Smn,t[axλ]I0,n1:m2,n2;m3,n3

p1,q1:p2,q2;p3,q3

 z1xh1

z2xh2

∣∣∣∣∣∣
(aj ;αj , Aj ; ξj)1,p1 : (cj , Cj ;Uj)1,p2 ; (ej , Ej ;Pj)1,p3

(bj ;βj , Bj ; ηj)1,q1 : (dj , Dj ;Vj)1,q2 ; (fj , Fj ;Qj)1,q3

 ; s



=

∫ ∞
0

xs−1Smn,t[ax
λ]I0,n1:m2,n2;m3,n3

p1,q1:p2,q2;p3,q3

 z1xh1

z2xh2

∣∣∣∣∣∣
(aj ;αj , Aj ; ξj)1,p1 : (cj , Cj ;Uj)1,p2 ; (ej , Ej ;Pj)1,p3

(bj ;βj , Bj ; ηj)1,q1 : (dj , Dj ;Vj)1,q2 ; (fj , Fj ;Qj)1,q3

 dx
Use (1.2) and (1.4) to represent extended general class of polynomials as series and
integral form of I-function of two variables in the above integral, of two variables t1 and
t2. Put h2t2 = −u, we get

[n/m]∑
k=0

(−n)mk

k!
An+t,ka

k 1

(2π)2

∫
L1

∫
L2

θ1(t1)θ2

(
−u
h2

)
φ

(
t1,
−u
h2

)
zt11 (z2)−

u

h2
x−uxh1t1+λk+s−1

(
du

h2

)
du1dx.

Interchange the order of integration, we get

=

[n/m]∑
k=0

(−n)mk

k!
An+t,ka

k 1

h2

1

(2πi)

∫
L1

θ1(t1)zt11

{∫ ∞
0

xh1t1+λk+s−1

[
1

2πi

∫
L2

θ2

(
−u
h2

)
φ

(
t1,
−u
h2

)
(z2)−

u

h2
x−udu

]
dx

}
dt1.

Use result (1.3) and (1.1) to get the result. Change of order of integration is justifiable

due to convergence of integrals.

Theorem 2.2 : Prove that

L


Smn,t[axλ]I0,n1:m2,n2;m3,n3

p1,q1:p2,q2;p3,q3

 z1

z2

∣∣∣∣∣∣
(aj ;αj , Aj ; ξj)1,p1 : (cj , Cj ;Uj)1,p2 ; (ej , Ej ;Pj)1,p3

(bj ;βj , Bj ; ηj)1,q1 : (dj , Dj ;Vj)1,q2 ; (fj , Fj ;Qj)1,q3

 ; s


=

1

h2

∞∑
s=0

(−p)s

s!

[n/m]∑
k=0

(−n)mk

k!
An+t,ka

k(z2)
−

(
s+λk+1
h2

)
Im2+m3, n1+n2+n3
p1+p2+p3,q1+q2+q3

[
(z2)

(
h1
h2

)
z1

∣∣∣∣∣∣
(cj , Cj ;Uj)1,p2 ,

(dj , Dj ;Vj)1,q2 ,(
ej + Ej

(
s+ λk + 1

h2

)
,−Ej

h1

h2
;Pj

)
1,n3

,

(
ej + Ej

(
s+ λk + 1

h2

)
,−Ej

h1

h2
;Pj

)
n3+1,p3

,(
fj + Fj

(
s+ λk + 1

h2

)
,−Fj

h1

h2
;Qj

)
1,m3

,

(
fj + Fj

(
s+ λk + 1

h2

)
,−Fj

h1

h2
;Qj

)
n3+1,q3

,
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(
aj +Aj

(
s+λk+1
h2

)
, αj −Aj h1

h2
; ξj
)

1,n1

,
(
aj +Aj

(
s+λk+1
h2

)
, αj −Aj h1

h2
; ξj
)
n1+1,p1

,

(
βj +Bj

(
s+λk+1
h2

)
, βj −Bj h1

h2
; ηj
)

1,n1


(2.2)

Proof : Proof of above theorem can be easily obtain by using (1.6).

3. Special Cases

(i) Put t = 0 in (2.1) and (2.2), we get Mellin and Laplace transform of I-function of

two variables with general class of polynomials Smn [axλ].

(ii) Take t = 0, λ = 0, a = 1 in (2.1) and (2.2), we get Mellin and Laplace transform of

I-function of two variables.

(iii) Choose ξj = ηj = Uj = Vj = Pj = Qj = 1 and t = 0 in (2.1) and (2.2), we get

Mellin and Laplace transform of H-function of two variables with general class of

polynomials

M


Smn [axλ]H0,n1:m2,n2;m3,n3

p1,q1:p2,q2;p3,q3

 z1

z2

∣∣∣∣∣∣
(aj ;αj , Aj ; 1)1,p1 : (cj , Cj ; 1)1,p2 ; (ej , Ej ; 1)1,p3

(bj ;βj , Bj ; 1)1,q1 : (dj , Dj ; 1)1,q2 ; (fj , Fj ; 1)1,q3

 ; s


=

1

h2

[n/m]∑
k=0

(−n)mk

k!
An,ka

k(z2)
−

(
s+λk
h2

)
Hm2+m3, n1+n2+n3
p1+p2+p3,q1+q2+q3

[
(z2)

(
h1
h2

)
z1

∣∣∣∣∣∣
(cj , Cj)1,p2 ,

(dj , Dj)1,q2 ,(
ej + Ej

(
s+ λk

h2

)
,−Ej

h1

h2

)
1,n3

,

(
ej + Ej

(
s+ λk

h2

)
,−Ej

h1

h2

)
n3+1,p3

,

(
aj +Aj

(
s+ λk

h2

)
, αj −Aj

h1

h2
; ξj

)
1,n1

,

(
fj + Fj

(
s+ λk

h2

)
,−Fj

h1

h2

)
1,m3

,

(
fj + Fj

(
s+ λk

h2

)
,−Fj

h1

h2

)
m3+1,q3

,

(
aj +Aj

(
s+λk
h2

)
, αj −Aj h1

h2

)
n1+1,p1

,
(
βj +Bj

(
s+λk
h2

)
, βj −Bj h1

h2

)
1,n1

]
(3.1)

L


Smn,t[axλ]H0,n1:m2,n2;m3,n3

p1,q1:p2,q2;p3,q3

 z1xh1

z2xh2

∣∣∣∣∣∣
(aj ;αj , Aj ; 1)1,p1 : (cj , Cj ; 1)1,p2 ; (ej , Ej ; 1)1,p3

(bj ;βj , Bj ; 1)1,q1 : (dj , Dj ; 1)1,q2 ; (fj , Fj ; 1)1,q3

 ; s


=

1

h2

∞∑
s=0

(−p)s

s!

[n/m]∑
k=0

(−n)mk

k!
An,ka

k(z2)
−

(
s+λk+1
h2

)
Hm2+m3, n1+n2+n3
p1+p2+p3,q1+q2+q3

[
(z2)

(
h1
h2

)
z1

∣∣∣∣∣∣
(cj , Cj)1,p2 ,

(dj , Dj)1,q2 ,
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(
ej + Ej

(
s+ λk + 1

h2

)
,−Ej

h1

h2

)
1,n3

,

(
ej + Ej

(
s+ λk + 1

h2

)
,−Ej

h1

h2

)
n3+1,p3

,

(
aj +Aj

(
s+ λk + 1

h2

)
, αj −Aj

h1

h2

)
1,n1

,

(
fj + Fj

(
s+ λk + 1

h2

)
,−Fj

h1

h2

)
1,m3

,

(
fj + Fj

(
s+ λk + 1

h2

)
,−Fj

h1

h2

)
n3+1,q3

,

(
aj +Aj

(
s+λk+1
h2

)
, αj −Aj h1

h2

)
n1+1,p1

,
(
βj +Bj

(
s+λk+1
h2

)
, βj −Bj h1

h2
; ηj
)

1,n1

]
(3.2)

(iv) Take (αp1) = (βq1) = (Ap1) = (Bq1) = (Cp2) = (Dq2) = (Ep3) = (Fq3) = 1 in (3.1)

and (3.2), we get Mellin and Laplace transform for G-function with general class

of polynomials.

(v) Write n1 = p1 = q1 = 0 and in (3.1) and (3.2), we get

M

Smn [axλ]Hm2,n2
p2,q2

z1xh1

∣∣∣∣∣∣
(cj , Cj)1,p2

(dj , Dj)1,q2

Hm3,n3
p3,q3

z2xh2

∣∣∣∣∣∣
(ej , Ej)1,p3

(fj , Fj)1,q3

 ; s


=

1

h2

[n/m]∑
k=0

(−n)mk

k!
An+t,ka

k(z2)
−

(
s+λk
h2

)
Hm2+m3, n2+n3
p2+p3,q2+q3

[
(z2)

−
(
h1
h2

)
z1

∣∣∣∣∣∣
(cj , Cj)1,p2 ,

(dj , Dj)1,q2 ,(
ej + Ej

(
s+λk
h2

)
,−Ej h1

h2
Pj

)
1,n3

,
(
ej + Ej

(
s+λk
h2

)
,−Ej h1

h2
Pj

)
n3+1,p3

,

(
fj + Fj

(
s+λk
h2

)
,−Fj h1

h2
Qj

)
1,m3

,
(
fj + Fj

(
s+λk
h2

)
,−Fj h1

h2
Qj

)
n3+1,q3

,

 (3.3)

L


Smn [axλ]Hm2,n2

p2,q2

[
z1x

h1
∣∣ (cj , Cj)1,p2 ; (dj , Dj ; 1)1,q2

]
Hm3,n3
p3,q3

z2xh1

∣∣∣∣∣∣
(ej , Ej)1,p3

(fj , Fj)1,q3

 ;

 s


=
1

h2

∞∑
s=0

(−p)s

s!

[n/m]∑
k=0

(−n)mk

k!
An+t,ka

k(z2)
−

(
s+λk+1
h2

)
Hm2+m3, n2+n3
p2+p3,q2+q3

(z2)

(
−h1
h2

)
z1

∣∣∣∣∣∣
(cj , Cj)1,p2 ,

(dj , Dj)1,q2 ,(
ej + Ej

(
s+λk+1
h2

)
,−Ej h1

h2
Pj

)
1,n3

,
(
ej + Ej

(
s+λk+1
h2

)
,−Ej h1

h2

)
n3+1,p3

,

(
fj + Fj

(
s+λk+1
h2

)
,−Fj h1

h2
Qj

)
1,m3

,
(
fj + Fj

(
s+λk+1
h2

)
,−Fj h1

h2
Qj

)
n3+1,q3


(3.4)
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4. Conclusion

On specialization of parameters in I-function of two variables, we get various special

functions[7]. So, with results of this paper we get Mellin and Laplace transform or

various special functions with extended general class of polynomials as special cases.
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