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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 S};[z] 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]

(@, aj; Aj)p

1
L5 |2 2Tr/¢)(s)zsds (1.1)
(b3, B33 Bj)1q g

where . .
H FBj (bj — Bjs) H FAj(l — aj + OljS)
j=1 7=1

[ TB(1—bj+08s) I TA(a;—ajs)
j=m+1 Jj=n+1

Where A; (j=1,---,p)and Bj (j =1,--- ,q) are not in general positive integers. Also
(i) z#0
(i) i = V=T
(iii) m, n, p, q are integers satisfying 0 < m < ¢,0 <n < p.
(iv) L is suitable contour in the complex plane.

(v) An empty product is interpreted as unity.

(Vl) Qi (]Zlvap)vﬂ] (]Zl’aQ)v AJ (]Zlvap) and B] (]Zlan) are

positive numbers.

(vii) aj (j=1,---,p); bj (j =1,---,q) are complex numbers such that no singularity
of I'Bi (b;—fB;s), (j = 1,- -+ ,m) coincides with any singularity of T4 (1—a;+a;s),

(7 =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]

21 | (ag505, A §5)1p ¢ (€55 Ch3Ui)1pas (€55 Ejs Pi)1ps

— JOn1ima,n2sms,ng

I[z1, 29] P1,413;P2,423P3,43

z1 | (bj; Bjs Bisni)iag : (dj, Djs Vi),g5 (f5, Fj3 Q) 1,45

1
= 2772)2/Ls " B(s,1)01(s)0(t) 25 25 dsdt (1.2)



MELLIN AND LAPLACE TRANSFORMS INVOLVING THE... 145

where .
1
[I 09 (1 —aj + a;s + Ajt)

o(s,t) = p1 qt
H & (aj — ;8 — Ajt) H Fﬂj(l — bj + Bjs + Bjt)
j=n1+1 j=1
HI‘U (1 —c¢; +Cjs) HF Vi(dj — Djs)
Or(s) = ——
H IYi(c; — Cjs) H I'Vi(1 —dj + Djs)
j=na+1 Jj=ma+1
H Fi(1 —e; + Ejt) H % (f; — Fjt)
92(t) _ 1 7j=1

Jj=
P’ g3
[1 TP, —Bt) 11 T90—f+F)
Jj=ns3+1 j=m3+1

where nj,p;,q; (7 =1,2,3),m; (j = 2,3) are non negative integers such that 0 < n; <
ps,q1 > 0,0 <m; <g; (j=2,3) (not all zero simultaneously). a;, A; (j =1,---,p1);
Bin Bi G =1, ¢), C; (j =1, .,p2), Dj (j = 1,++,q2), Ej (j =1, ,p3),
F; (j=1,---,q3) are positive quantities. a; (j =1,---,p1), b; (J=1,---,q1),¢; (j =
1y o)y dy (=1, ) 5 (=1, ,pg) and f; (j = 1, ,qs) are complex
numbers. The exponents §;,7;,U;, V;, P;, @Q; may take non integer values.

Ls and L; are suitable contours of Mellin-Barnes type. More over, the contour L is in
the complex s-plane and runs from o7 —ico to o1 +i00 (07 real), so that all the poles of
Vi (dj — Djs) (j =1,--+ ,ma) lie to the right of Ly and all poles of T'Yi (1 — ¢; + Cjs)
(j=1,---,m2), % (1 —aj + ajs + Ajt) (j = 1,--- ,n1) lie to the left of Ls. Similar
conditions for L; follows in complex t-plane. The detailed conditions of this function

can be found in Shantha et. al.[6].
According Erdelyi [1, p.307]

/OOO z*! [217r /::O g(S)l’_SdS] dr = g(s). (1.3)

The extended general class of polynomials [2]

[n/m]
SEESY (T]L{%V””“A%t,kxk, n=01,2---;t=0,1,2,- (1.4)
k=0 ’

where m is an arbitrary positive integer and the coefficients A, ¢,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} = / 257 f(x)dx, Re(s) > 0. (1.5)
0

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

Fp-Y (=)

s=0

s

G(s+1). (1.6)

2. Main Results
Theorem 2.1 : Prove that

(aj;aj, Aji €)1, ¢ (¢35, Ci3Us)1,pas (€5, Bjs Pi)1,ps H }
;s

(b5 85, Bjsnj)i,ar « (ds, Dji Vi)i,aes (f55 Fj3 Qj)1,a3

Zlil?h

m 0,n1:m2,n2;m3,n3
M Sn,t[am }Ipl q1:P2,92;P3,93 h
zox'2

(5 C53Uj)1,pa>

[n/m] .
1 E: (7n)mk k —(=2E ma+m3, nitnz+ng o
- ha k! Anttra”(22) ( "2 ) Im +p2+p3,91+492+4q3 (22)< "2 ) =
? k=0 ' (dj, Dj; Vi)1,425

s+ Ak h1 s+ Ak
(ron (52 5ln), oen (52 5lo).,.
2 2 1,n3 2 n3+1,p3

h b
s+ Ak h s+ Ak
(e 5 (520) mmpe) (5o () cRpe)
ho ha 1,ms h n3+1,q3
s h hi.
(a5 + A5 (5525 0y - 453536;) " (ay + 45 (=525 ., - Ajhf;,gj)mﬂpl ,
<ﬂj +B; (sﬁ§k> ,Bj = B; Ziﬂh)lm
(2.1)
Provided h; > 0, ho > 0, A, a are complex numbers
h1
aj — A h >0, 7=1,- D1

h1
Bi =By >0, j=1-.;

larg z1| < (1/2)7Ay1, |arg za] < w9

where

p1

q1 m2 p2
A= > &= Bmi+ > DiVj— Z DV+ZCU > G

Jj=ni+1 Jj=1 Jj=1 Jj=ma+1 Jj=nao+1
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p1 q1 m3 g3 n3 p3
Do= D" AjG = Bmj+Y FQi— > FQj+Y EjPj— Y EjP
j=m+1 i=1 =1 j=ma+1 j=1 j=nz+1

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

m A170,m1:ma,n2;m3,n3
Shilaz Ly 3 s pa s n
2

zizh | (a5505,Az56) 1,01 ¢ (65, Ch Ui 1pas (€5, Ejs Pi)1,ps
3
2o

(655855 Bjimi)i,ar « (dg, Djs Vi)i,aes (f55 F53 Qj) 1,03

in (1.5). The expression becomes
. ‘ a1z | (ag305,A565)1,0 0 (65, CiiUjipas (€, Bjy Pi)1,ps
M Q| Sielaa o i ;s
zoxh2 | (bj3 By, Bisni)tiar ¢ (djs Djs Vi)i.aas (fi5 Fis Qj)1.as

e el
_ s—1agm A170,m1:mp,n2;m3,n3
_/0 2 Sl s s s s

21z | (aj505, A €)1, ¢ (¢4, Chi Ui pas (€5, By Pi)1ps
dx
ho

29T

(b5 85, Bjsni)iar = (dg, Dy Vii,aes (F55 F35Qi)1,a3

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 ¢; and
tQ. Put thQ = —u, we get

[n/m] (7n)mkA p 1 / / 0r(t1)0 —u ot —u t1( ) U o byt Akds—1 du durd
E a—— — ,— ) 27t (22) — —x Y2 u1dx.
2 il n+t,k @2 o, . 1(t1)02 s 1 s 1 (22 oo 3 1

2

Interchange the order of integration, we get

[n§/m] S sl 1 01 ()21 {/OO Ptk { : / 0 <_u> ¢<t _u>( )= ad }d }dt
= a — z x —_— —_— -_— z - —T U XL .
R M @) o, YT U 2mi Ju, ° \ ha Yhy ) T e !

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

N . 21 | (aj505,A5:8) 100 1 (€5, Ci3 Ui )1 pys (€5, Ejs Pi)1ps
L g [ Snulaz 1L g e X
zo | (bj; Bjs Bjsnj)iag : (dj, Djs Vi), (f5, Fj5 Q) 1,45
s+Ak

41
k *( D ) ma+m3, nitnztng
Anteka” (22) 2 Iy ¥ py+ps,a1+aztas

(_n)mk
s! k!

(¢j5:C55Uj)1,po

() (73) 2,

(dj, Dj; Vi)1,qz

s+Ak+1 h1 s+ Xk+1 h1
€j+Ej <h > ,—Ejh;Pj> y <6j+Ej <h ) ,—Ejh;f)j) 5
2 2 1,n3 2 2 ns+1,p3

s+ Ak+1 h s+ Ak+1 h
fi+F () —-FQ; A f+F () -FQ; :
ho ho 1,m3 ha ha n3+1,q3
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Ak+1 hy. Ak+1 hy.
(0 + 45 (259550) oy = Agfigs) (a4 (555 0y - 455¢;)

)
1,n1 ni+1,p1

Ak hi.
<ﬁj + Bj <8+h2+1) ,ﬂj — thf;,nj)l .
(2.2)

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

3. Special Cases

(i) Put £ =0 in (2.1) and (2.2), we get Mellin and Laplace transform of I-function of
two variables with general class of polynomials S [ax?].
(ii) Take t = 0,A = 0,a = 1 in (2.1) and (2.2), we get Mellin and Laplace transform of

I-function of two variables.

(ili) Choose £ =0 =U; =V; = Pj =Q; =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

P1,91:P2,92;P3,93

z1 | (agiag, Aji Dapy < (65, Ch5D)1,p05 (€55 Eji 11,pg
M S;rln[az/\]HO,nl:mg,ng;mg,ng is

z2 | (b5585,BjsD1,qr + (dj, Djs D1,g05 (f55 Fj51)1,45
[n/m) (¢;,C)1
1 (=1)mk ko, \—( P2k + +ngt o I anpe
=S Emt k) R e et [y ()
k=0 (dj, Dj)1,qs>

s+ Ak h1 s+ Ak h1
(on (52) o), oo (52) ).,
2 2 1,n3 2 2 ns3+1,p3
S+ Ak h1

s+ Ak hl s+ Ak hl
o (52) ), on () ).
(.7 J h2 ]hg L J J h2 jhg matligs

Ak h Ak h
a;+ Ay (24) oy - Ajh—;)nﬁlpl (8 +B; (2524 .5 - thi)ml EAY

P1,91:P2,92:P3,93

Smt [axA}HD’nl ma,ng;ms,n3
n,
zox't2

{ zzht (aj505, Aj; D1py 2 (¢5,C431)1,pos (€5, Ej; 1)1,pg H }
;s

h (65585 Bj; D1y + (djs Djs D)1,g05 (5, Fis D1,qs

L{
s+HAk+1 hy

1 (=p)® L (=n)mk k —( n ) ma+mg, nit+na+ng (T)
:72 3! Z k! An ka”(22) 2 Hp1+P2+P3,ql+q2+q3 (22)8 12/ 21

(¢j,C5)1,pa>

(dj; Dj)1,q25
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1 1
(ej + E; <8+)‘k+) —E; hl) <€j + E; <S+)‘k+> ,—Ejh1> ’
ha 7 s 1ns ha 2/ ng 1,5
s+Ak+1 hq
(e () o a),,

s+ Ak+1 hl s+ Ak+1 hl
on () o), o () o)
(J ! ha ]hQ 1,m3 ’ ’ ha ]hQ n3+1,q3

(aj+A] (75 o 1),0[7'—147"]7/;)”1 Loy </3] +B < 1)7ﬁ] 7}1;,77])1”1 :|

(iv) Take (ap,) = (By1) = (Ap,) = (Byy) = (Cpa) = (Dyp) = (Epg) = (Fys) = 11 (3.1)

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

of polynomials.

(v) Write ny = p1 = ¢1 =0 and in (3.1) and (3.2), we get

(¢, Ci)1,ps (€, Ej)1,ps
M < Sy axA|Hp) %0 z™ Hpes Zpxh2 ;S
(dj7Dj)17Q2 (fJ7 ) 1,g3
[n/m] strk (¢5,Cj)1,pa>
1 (=1)mk k(o= (SE2E) matms, natn (L1) 3, C3)1,p2
=L Angapa® ()" U Emagms, natns f())=(
ha ;;; k! +t p2+p3,92+493 (), D)) 1005

)k h T2k r
(€j + E; <ST2) ,—Ej h;Pj)l,n:a ’ <€j + & (sh2 ) ’7Ejhiépj>n3+17pa ’

(3.3)
Ak s+Ak h1
o F (RE) -RRQ), (5B (RE) - Bha)
(fj / ha ’ ] h2 Q] 1,m3 f] ’ I ha n3+1,q3 ’
N . s (ej: Ej)1,ps
L4 | Sy lax?Hp 202 [Zla: Y (¢, Ci)1,p2i (dj, Dy 1)1,q0 ]Hpgdq? zow il s
(f]7 )1 q3
oo [n/m] ok (¢;, Ci)
1 _n)s —n _(sEAk+1 _h 3> ~3)1,p2s
— ey CEES gty (T e, s ) ()
2s=0 7 k=0 : (d5, Dj)1,q2,
) | stAk+1 hi . | s+Ak+1 . h
<6J+EJ< R )a EJhQP) ’<6J+EJ( Rz )’ h) ’
1,n3 n3+1,p3

(fj+Fj (%)a ]hQQ]) (f]+p <S+/\k+1),_ hy

:\

>7l3+1¢13
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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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