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ABSTRACT

The aim in this paper is to establish the images of the product of certain special functions and new generalized modified of multivariable I-function
with zt"(t* + ¢#) ™" as an argument pertaining to the multiple Erdélyi-Saigo operator due to Galué et al. The results encompass several cases of
interest for Riemann-Liouville operators, Erdélyi-Kober operator and Saigo operators et cetera involving the product of certain special functions of

general arguments.
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1.Introduction and definitions.

The multiple Erdélyi-Kober operator of Weyl type introduced by Galué et al. [5] is defined as :
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The class CE is defined in the form ([5],page.56) .

Ch= {f(:l:) =21f;q < % f € C(0,0),|f(x)| < Af} and £ < max(Ay, M)
Galué et al ([5],p.56) have shown that :

Lemma

r T The — L)
(M), (Cw) ( Aw
(s Oy ()

Srivastava and Garg [12] introduced and defined a general class of multivariable polynomials as follows
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wiky+ew ko <n R ke
R P, > (=10) s ey oot e A5 oy - o ,ks)iklﬂ : ~-l<;j! (1.4)
kl [ 7ks =0
n,wy, - ,ws are integers and the coefficients A(n;ky,--- , ks) are arbitrary constants real or complex.
For s = 1 the polynomials (1.4) reduces to general class of polynomials due to Srivastava [11]
[n/w] (7”/) k
w w
Sy =Y o Azt n eN (1.5)
k=0
where 0 is an arbitrary positive integer, the coefficients A,, 5, (n, k € N) are arbitrary constants real or complex.
[n/2] k
. _ (_> n! n—2k
defines Hermite polynomials therefore in this case, if we take
w=2,Any = (=) 82(x)— 2™/2H,(1/2/x) (1.7)

a+n\(a+8+n+1 a
b) Onsettingw = 1, A, j, = ( n > ( (i 1) >k, S! reduces to the Jacobi polynomials P ’5)(1 —2x)
kf n

defined by Szego ([16] ,p. 68, eq . (4.3.2))

P,?’ﬁ(x)zi(f:z)(n;_ﬂ) <m;1>k<x;1)nk (1.8)

k=0

The following series representation of the H-function given in [4] will be required in the proof.

L [e%s) p I3
K,L k.. | 1| (er, Er) (=) () (1
mike) = w3 (i | =X ol B (1.9)
h=1v1=
_ep—1—u -
where ¢ = i ,andh=1,---,L (1.10)
h

TLS T+ EF) Ty 2 T(L — € + E5€)
15k D= £ + F3O T Tley + Ej€)

we note 5)(¢) = (1.11)

which exits for z #£ 0 if 4 < 0 and for|z| > Bif u =0

s , 3 1S _F
H= Ej:l F; - Zle Ejand 8 = Hfﬂ(Ej)Ej Hj:l(Fj) £

Prasad and Singh [8] have defined the modified multivariable H-function. Later Prasad [7] have studied the
multivariable I-function. These two functions are an extension of multivariable H-function defined by Srivastava and
Panda [13,14]. Of the other hand, recently Prathima et al. [9] have defined the multivariable I-function, this function is
an extension of multivariable H-function defined by Srivastava and Panda [13-14]. In this paper, we define a general
function who unify the functions defined above. We note I this function. It’is defined by the following multiple
integrals contour of Mellin-Barnes. We have.

. . . . /. ’ ’. . i ka
ma,n2;ms,nz; ;me,ne:|[Rim’n s sm () n ()

I(z,--- ,2,) = .
(21, 2r) D2,42,D3,43;" iDr qri| RiD’q' 50+ 5p() ,q(7)
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Hj:l hi(l; + Zi:1 U; fj 54)
m® LB (3) (1) n( 40 () (1)
o IP (b — B s =1 ' (1 — —|—a
d(si5q) = quJ‘l B@(J (fj )(F‘ p()( VCPRE £l D (1.14)
2 o T (=07 + B7s) T 44 T (@ — afsi)
where
AZ](,LZZ?7T?j:17,pz)7B1j(74:2’7Ta]:1,,ql), Agz)(izl, rj 1, 7p ) (2)(1_1
]:177q(l))’g§l)(2:1)ara.]:la7R)’E](]:177R/)7Lj(]:17 ) )(7’ ’ s]_la ,q ())9
agj)(izlv...J;j:Q,...,T;kzl’...’pi)’ ﬁ,i;)(izl,---,T;j:2,---,r;k:1,~--,qz) EZ)(Z .,r;jzl,...ﬂ(z))

,ﬂ](.i)(i =1,---,r;y=1,--- ,q(i)) are positive real numbers.

ejG=1,--- R LGE=1,--- 7R)7a§?)(¢:17... rij=1,- ,p®), b()(z—l =1 ,q®), agi=1,
J=2,- i), bt =1, ,r;j=2,-- ,q;) are complex numbers and here m(i),n(i),p(i),q(i)(i =1,,7),
Mk, Nk, Pk, 9k (kK = 2,- -+ , r) are non-negative integers where 0 < my < g 0 < m® < q(i);O <n p(” (i=1,---,r)
and 0 < ng < pr.

Here (¢) denotes the numbers of dashes. The contour Ly is in the siy(k = 1,--- ,7)- plane and run from ¢ — ico to
2
o + ico where ¢ if is a real number with loop, if necessary to ensure that the poles of T2/ (1 — azj + Z a2 g sk)
k=1
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(j=1,--+,n2), I‘A3J(1—a3J+Zaé’;)sk ),(j=1,---,n3) . TJl—arJ—l—Za(k) ,(G=1,---,n,)
FAE'k)(l (k) +(k) k), (=1,-- -k,nl(k)), (k=1,--- ,r) to the left of the contour L; and the poles of
L (b Z% i), ma). - T (b, Zam =1 ) D 0 = g5, (= 1 ),
(k=1,--- ,r) he to the right of the contour Lj. For further details and asymptotic expansion of the I-function one can

refer by Prasad [7]. The poles of the integrand are assumed to be simple.. Also the pole of I'(e; + u(’ ) gl)sZ lie to the
y p g p p j

i=1
left or right of it according uj ) is positive or negative. The various parameters being restricted so that these poles of the
integrand are assumed to be simple. The point z; = 0(¢ = 1,--- ,r) being tacitly excluded. The multiple contour integral

(2.3) converges absolutely if

1
|argzi| < EQZ"]T , where

n(@® )

(@)
Q=3 A0~ 3 ADa® £ 3 B0 Z B +ZA% o) — Z ADal) +ZA3k al)

k=1 k=n() 41 k=1 k=m(9) 41 k=na+1

D3

> Agagl+ +ZA$3@52 > Ar’ﬁaiHZB -y B (”+ZB‘”

k=n3+1 k=n,+1 k=mo+1

q3 ) . Lz ) ) qr R ) )

5 e S n00- 3 A S )-SR o)
k=mg3z+1 k=1 k=m,+1 j=1

We shall use the following notations in this paper.

A= (%’Oégj)aazg s Agj)1pas ;(a<r—1>j;aﬁi)_1>jww E: 1)]7A(r 1) 1,pr1 (1.16)
B= (52]';5%),55?);323‘)17(12; o ;(b(r—1)j;5((i)_1)j, 75((::3]';3(7"—1)]‘)1,%,1 (1.17)
A= (agal) a7 4,001, 0E = (esulVgt -l g B e (1.18)
o= (af",af; A)) i s (0,0 A e (1.19)
B= (by; 8.+ B Brjg s L= (LU Y U L)k (1.20)
B= b\, B B g (087, 875 B, o (1.21)
U=p2,q2;P3,43;* iPr—1,qr—1; V = 0,m2;0,n35 - ;0,151 (1.22)
Y=, q); 5 (07, ¢ X = (m/,n); -5 (m) 0l (1.23)

2. Images under multiple Erdélyi-Kober operator.

We will consider the new generalized of modified multivariable I-function of # variables
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Theorem.

If will be shown here that , if

zpx (a4 )T xPi (gt 4 )0
flx) =axP(zt +c) o1 ’ Sy Ws
th—hz (wu + Cu)—pt xPs (mu + cu)*qs
r 3 ERr)
HK,L |: to 4 M) (eRy R :|
R [zr (@ + M) (fs. Fs) (2.1)
1 < .
with Re(—A+ I\nk‘élr (Aevk)) Z:)\— Z:—andn ps0,hispi(i=1,--+,t),pi,qi(i=1,---,5) >0 and
1
|a7’gzi‘ < §Qi7r , €; is defined by (1.15), then there holds the following formula
w1k1+"'wsks<n /‘E qiki
w )s\Gw — o . C =1 41’V
Ko (@) = wper D Mk Ak k)T
k17"' 7ks:0 °
21
xhicrel A;Aa[l_Ail;ph'")pt]a
— x“l i\ Vimetr g | R X . .
Z l'cul s (e ey . .
I=
B; B,|1-A;py, - -
'rhtzﬁ ) ’ [ 3 P1, ) Pt} 9
[1-nj+E;’;—;,.-- ,’;—;]M;E:m
(2.2)
ht LT
[l = G+ B oo 2], D
where
_p+ i Phitpl—iC -
E= y A=0+) gk — (2.3)
and the serie defined by the equation (2.2) is convergent.
M{} = i(si) 25 {.
proof : Let M{} = /L o e Hqs ) (2.4)
le-_hl (1’“ + Cl")_Pl <P (x# + CH)-‘h
and f(z) = 2P (¥ + cH) 01 ’ Sonsotws
zew (x4 k) =P xPr (a4 )~
. 3 ER)
HEL [ et 4 o) (er, Er
RS |z (" + ) (fs. Fs) (2.5)
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First, we express the new generalized of modified multivariable I-function , general class of polynomials and H-
function by using equations (1.12), (1.9) and (1.4) respectively.

We have : f(z) = z°(z* + )" M { [#771 (z# 4 c) =P ] G (27" (ak + ) =] 74’5]

P (xu + Cu)—tn ks 2 Ps (xu + CM)—% ka
(_n)w1k1+~~~+wsksA(n;k1a"' ,ks)[ Jpl ] e [ k.l }

wik1+wsks<n

ki, ,ks=0

L o0 Ul .
Z Z Ul! E; (zx_t(x“ + c“)_”)c } dsy---ds; (2.6)

Now, change the order of integration ans summation (which is easily seen to be justified due to the absolute
convergence of the integral and the summations involved in the process), we thus find that

wiki+wsks<n L oo

Alnsky, - k) (=)o B
f(z) =2 Z SN (n)unkit otk (721!1.’.%’! :) (5 U(C)Z ¢

! FE
V1.
ki, ke=0  h=lv1=0 1 h

M {:Uﬂ—fCJrZi:] hilit ins Piki(ght 4 oi) =0 Hn€+ iy pidi=200, ik }d31 -ds, 2.7)
with algebraic manipulations, we obtain

wiki+--wsks<n L oo

f(.’l]) - Z Z (_n)w1k1+~"+wsks A(n’ kl’ — ’kS) (_)Ul W(C) Zic

kil k! n! E
k1, ,ks=0 h=1v1=0 1 s 1 h

u {xP*fC""ZE:l hiGit e, Pﬂ%(l n %)7G+WC+Z?:1 PiGi—27=1 qjkicu(fo-‘rnC-i-Z::l piCi—d i1 Qz:ki)}dsl coods; (2.8)
C

Use the binomial formula, we get

wiki+wsks<n

L e R e —\U1
fla) = Z Z Z (=71 )wi ks 4 +ws ke Almiky, - k) (0) 77(§)Z,<
h=11

Eqle--kg! n! FE
Fy e k=0 =0 1 s 1 h

Z (l— { (U — ¢ = Yimy PiGi + Y Qiki)l = —lnE Ty PR dike)
=0
xp-ﬁ-ulftC-‘er:l h1§1+2?:1 Pikl}dgl - dSt (2.9)

Now to establish the images under multiple Erdélyi-Kober operator by using the lemma of the function defined by the
equations (2.1), we get :

wiki+-wsks<n L 0o A(nk
1

(), (Guw) _ sk, - k) (2) n(Q) ¢
K(T“,),(/\,w),r [f(.l?)] - Z Z Z U’1k1+"'+wsks ]€1| . ks' vl! Eh z

,kS—O h= lv= 0
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> l
E Q M { (0‘ —n¢ — E‘? PG+ Z‘? 1 qﬂw) t(=o=1+nC=3T1 1 piCi—325_; aiki)
! = = l

r = hiCi 30 Piki
H Thw Aw P Hl—ECH ST hiGiA Y Piki S 4s. ... ds 2.10)
[n —-p+ C “l—f<+25_1 hiCi+>;_4 Piki 1 t .
w=1 w -

Finally interpreting the result thus obtained with the multiple Mellin-barnes contour integrals with the help of (1.12) and
use also the equation (1.9), we arrive at the desired result (2.2).

3. Applications.

Taking s = 1 in the equation (2.2), the polynomial (1.4) will reduce to .S, (x) which is defined by the equation (1.5) and
consequently, we obtain the following result. On suitably specializing the coefficients Ay g, Sf\\? (2) yields some
known polynomials, these include the Jacobi polynomials, Laguerre polynomials, and others polynomials ([15],p. 158-

161).

Corollary 1.

[n/w]
(1) (Guw) P A(n k X o
K (@] = aremre 37 - Z llcﬂl R (za~lem)
k=0
Z1
zh1ckrl
AA, 1 + EF ’%]19» [1—A*—lLipy,-p] 1 E: 2
IV;mt+7‘+l,nt:|R’:X J 5 41,8 -
U;pe+r+1,qe+r+1:|R:Y . o .h. . ) ( ) )
; BB; [1-n; — ¢+ E S vERRE ,/\—;]1’8, [1—A%pi,-,p] :L:B
N +pk+ul—t .
where , F M A =04 gk —nC 32)

Aj

le—}n (xllr + cllr)—m
and fi(z)=zP(x* +c) 1 ) Sw(aP(zh 4 *)79)
zex ™R (2h + cH) TP

Hp'g [Z:E‘f(x” + ) 3.3)

(eR, ER):|
(fs, Fs)

under the same validity conditions that (2.2)

Setting s=1,w=2,4, = (—)¥in (2.2), then by vertue of the result (1.7), we have the following result

Corollary 2.
[n/2] —kqu 0 1ol
w w — o C (7) x“ —
Ko@) = aremt 37 () (cmha—=a™ 3 =i s (s fe)
k=0 1=0
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21

PRl Pl
M crPl AA, [1-77j+E*;%’... 7%}13’ [1—A* —l;p1, - ,pt] CE A
Vimg+r+1,n.:|R:X J i1, .
Uspt+r+1,q¢+r+1: | RY o .h. . ) ( 4)
; B7B’ [1_7’17<]+E ;T;f"a)\i;]l’sa[l*A;plf",pt}:L:%
le—hl (1‘# 4 CN)_Pl
np ng . xh 4 ct)a/2
and f2(x) =2t (at + )72 1 H, {( pr/z) ]
zex e (2t )P
i B Ep)
HEL [zx Eah 4 ) (er, Br ] as
8 ( ) (fs, Fs) (3.5)

n+a\(a+pL+n+1
Next,if weset s=1,w=1and Anr = ( >( b )i
n (4 1)

have the following result under the same validity conditions and notations that (3.1)

in (2.2), then by vertue of the result (1.8), we

Corollary 3.

" oo 1.ul

(M)(Gw) o n+ao\(a+pB+n+1) ek o~ ()t g, i

K0S  fs(@)] = aPemro ( . ) I (=n)p—py—a” 3 Lo Hi (za~tem)
k=0 1=0

oY
AiA, [1_nj+E*;%"" ’%}15’ [17A* —lp1,e- ,Pt] B
Vimi+r+1,ng:|R:X J i1,
U;spt+r+1,qs+r+1:|R:Y o .h. . (36)
. B:B: [1-1; — ¢ HESS ’)\_;]1,3’ [1—A%p1,--,p] : L:B
xhtcrrt
le_hl (:L'/L + c/"')_pl
and f3(z) = 2P (z" + )7 I . P7(La,5) [1 — 2P (2" + C/l,)qul
zex M (zh )P
K[ i - (€R ER)
Hris [Zx @+ e, ) 3.7)

under the same validity conditions and notations that (3.1)

Remarks :

We obtain the same formula concerning the generalized of modified multivariable H-function defined by Prasad and
Singh [8], the generalized of multivariable I-function defined by Prasad [7], the generalized of modified of
multivariable I-function defined by Prathima et al. [9], the generalized of multivariable I-function defined by Prathima
et al. [9], the multivariable Aleph-function defined by Ayant [1], the multivariable Gimel-function defined by Ayant [2],
the multivariable A-function defined by Gautam et al. [6] and the generalized of the multivariable H-function defined
by Srivastava and Panda [13,14]. Chaurasia and Dubey [3] have obtained these results concerning the multivariable H-
function.

4. Conclusion.

In this paper we have evaluated the images of the product of certain special functions and new generalized of modified
multivariable I-function , a class of polynomials and Fox's H-function of one variable pertaining to multiple Erdélyi-

Kober operator .The images established in this paper is of very general nature as it contains this generalized of modified
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multivariable I-function, which is a general function of several variables studied so far. Thus, the integral established in
this research work would serve as a key formula from which, upon specializing the parameters, as many as desired
results involving the special functions of one and several variables can be obtained.
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