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Abstract

In this paper we obtain a Eulerian integral and aimtheorem based on the functional
operator associated with H—Function [2], generadgs of polynomial [8] and multivariable
I-Function [14] having general arguments. The sakdass of the main theorem has also
been given.
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1 Introduction

The Riemann—Liouville operator of fractional intatjon R'f of ordermis defined by

DW= T L w-w)m £ du
(1.1)

for Re(m) > 0 and a constamt

An equivalent for of Beta function is [2,p.10, dd]]
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,[7: (u-m)ei(n-u)b-ldu = (n — m)e*b-1 B(a,b)
(1.2)

Whrem, nJ R(x<vy), Re @) >0, Re ) > 0.

Making use of [2, p.62, eg. (15)], we have

(pu+q)=(Xp+q)“{1+£pulcﬂ
(xp+g)* 1 e pu-x|?
f—a)  2m) | TEBIT(-B-) |5prq| dB

(1.3)

Wherei= +1p,qa0c;x, uOR;|arg gcp%q ] < mand the path of integration is
necessary in such a manner so as to separatelésegbb (-3) from those of (f—0).

The multivariable I-function is defined and représe in the following manner [4]:

0, ny; 0, nz;...; 0, ne: (Ml n); ...; (M, nt)

Uzt 20 =1y, g ipsgos o Do gt (P @Y); ..o (9, g)

zZ1
zr

' ” ’ ” ’ )
(agj; O2j; O2j); (asj; Ozj; 03f); ... ; (Qrj; Arj; O ):

"

(b2j ; By B2); (bsj; Baj; Baj); - ; (byy; Bry; Bry ):

(@; aj)1, pl; ... 5 (@ ; aj) 1, pio
' s n) r
(bj; Bi)1, ql; ... 5 (bj; Bsj) 1, q
(1.4)

1 ) r
= Gy o e 9180 e 0r &) w €, 8 2 .. 2., dE1, ...,dE,

Wherei = 1).
For convergence conditions and other details otiwarlable I-function, see Prasad [4]. The

Lauricella functiorFp is defined in the follé}\l}ving integral from

(@) ['(Dy)...T(by) F[gh’[a,bl,..., br; ¢, X1,..., Xn|
M
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1 fim j+ioo Ma+&+..+&n) [(b1+&1) ... [(bn+ &p)

T en)h hie Lie Mc+& + ...+ &)

CT(=E1) ... T(=En) (—xlfl... (—th' dty ... dEn
(1.5)

Where max |arg (-x1) |, ..., |arg (x»)|] <M =0, -1, -2, ...

To prove the Eulerien integrals, we use the follayfiormula:
Yy
] @9 (y -0 (pru+ g .. (o + g% du

= (y-x2*b-1B(a, b) (p1, x + q1)" ... (D, X + )"

ng)[a, -1, ... ,Pr;a+b;— (y —Hp: (Y —x)pn

pix+q =7 prx+t gn
(1.6)

Wherex, y OR(x, y) ; pj, g, §, Dc(j— 1, ...,h);

. (y —x)p: (Y —Xpn
Min[re(m), re)] >0 and max Hm , m 1}

Making use of the results (1.2), (1.3) and (1.59,c&n prove the formula given in (1.6) . for
h =1 andh = 2, we get the known results [5, p.301 entry (2.2.6abd [11, p.81, eq. (3.6)]
respectively.

In what followsh is a positive integer and O, ..., 0 would mé&eazero.

The series representation of H—function [2] is@®s

— M, N — M,N
HRQ [ z] =HP,Q [z

(e Ei; aj)1, N, (e, Ej) N+1, P
(i F)u, M, (ff, i s Bi) M+1, Q}

(1.7)

_ ¥ e )R eng, K
- 921 kZ:O k!Fg z'ok
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where
M M a:
,I:Il I (fj —1*“J'f7g,k)jlj1 {(1-e+Eingk)}?
=g
Q B; P
N ATQ-fi+Fingx)3 [T (e +Ejgk)}
Jj=M+1 J=N+1
fatk
and ngx =
Fg

for convergence conditions and other details ofthefunction see Inayat—Hussain [2]
Srivastava [13,p.75, eqn.(1.1)] introduced the ganelass of polynomials defined in the
following manner:

Y N/M  (=N)uk
Sy [x]=,2 k! Ang xk, N=0,1,2, ...

(1.8)

Where Mis an arbitrary positive integer and the coeffitsefy « (N, k >0) are arbitrary
constants, real or complex.

2 Integral

The main integral to be established here is

fr: (u-m)et (n —u) b1 {th'l (pju + gj)% }

o e m - '+ ) |

Mv

S, |z@-men-wt ] g ]

zi(w-m (n-wi M (pu+q)<
1 : . du
zru—m) (n-u)"r T (put g)

M
= (_1)k¢(,79’ k) (_N‘l)m‘l r ] Kk 1 .
G1 gZ;O kg:o r§0 ol Fg 1 AN',r X9k 7 Go- Gs

0, ny; 0, n3;...; 0, nr +th+t2: (m!, nl); ...; (m", n"); (1,0); ... ; (1,0)
D2, G2 P3, @3 5 ...; prtht2, gr+ ht1: (P!, ¢'); ...; (P, g); (0,1); ... ; (O,1)
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F’-

R

1| A1, A2, Az, (agj; O2j; 02j)1, p2; (asj; 03j; 03j)1, p2; ... ;

(b2j 5 B2j; B2)1, q2; (bsj; Baj; Baj; Badl, a2 - ; (Byy Brjens BLO,...,0) 1,

qr
: ") o (O]
(arj, Orjy..., O4,0,...,0); (ar, 1)1, p1; ... (Qr, O )1, pOs.seiis...
C 0 0
A4, As, (bj; Bj)1, g% (bj; Bj)1, g; (0,1); ... 5 (0,1)

(2.1)

The following are the conditions of the validity @.1):

) m nOR(M<n);ViT;q, Vi, A, 0,0, ¢, dORY, pj OR,
pj,qiUc,zlOc(I=1,...,r; j=1, ..., h);

o) max ||Cmp

1<j<h

1
=
]

. , b
(i) Rela+r £ w2 |50 (j=1,..,mo),
— Fpoo ;]
— f . b(l]_
Rela+u -2 ¥ T —p |>0 (j=1,.., md),
— Fpoo=t B

h U
(iv) arg ( zi) ]'|1 (pjut gj)< | < 5 (m<sus<sn;i=1,..,r),
=

Where

nli) ) pti) ) mli) ) q®) )
1 1 A
U= d-S d/+> 8 - = @

j=1 j=nli)+1 j=1 Jj=mi+1

TR < O <)
+| X O — X O]+ dej_ZGQj ...
j=1 =

j=n2tl j=ns+l

(n’ o P (IU (qz (i) ES a (i»)
j=1 j=n j=1 j=1 j=1



134 Shakeeluddin
+ 2 05— X O + 2 Boj— 2 Bsj + ...+ 2 B
Here
Gi1 = (n-m)e>1 { 1 bm + q]-)pf},
L
G2 = (n—m)(“*‘”“{ M.(em + g )°f”g:k} ,
-
Ga = (n-m)(cta’ { [1m + g )“f‘}
L
Ai=(l-a-Mgr—cl:VYi,..., ¥r,1,...,1),
A2=(1-b-pngrk—d(: 11,..., 1,0,...,0),
As=(1+pj+ONgk+ V:Cj,...,c"0,..., 1,....,0)1,h
As=(1+pj+ Oflgk + YL : Cjpnsy €150,...,0) 1,1
As= [1—(1— b - ()\ + U)”g’k - (C + d)z : (yl + Tl):"': (yr+ Tr),]. 771]7
zi(n-m)" N/ 1 (pim + i)
Ji
Ri =
V, 4 T h . N
zr(n=m)"r* =/ T]_(pjm +qj)°
(n—-m)p: / (;rm + qu)
and Ro= :
(n—m)pn/ (prm + qn)
Proof : In order to prove (2.1), expand the multivariablunction in terms of Mellin—

Barnes type of contour integral by (1.4) and H-fiorc of general class of polynomial S
given by (1.7) gnd (1.8) respectively now interajethe order of summation and integration
(which is permissible under the conditions of vilictated above) making case of the results

in (1.3), (1.5) ahd (1.6), we get the desired tesul

3

Let

Theorem

F) = -me] "1 oy )}

— M, N

1) [etw-m ) rur a)? ]

Mv

S |z-me ] (ru+a) |
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h :

Wi (u-m" [] (pju+g)e

1 :

h (.

Wr (w—m)'s [T (pju + gj)
j=1

Then

Nt/ M

(_1)k¢(/797 K) (_Nl)ml r AN', 1 xlakzr-1g- 13

mD =1
y(f(y) 1 2 §0 ey k!Fg rl

g=0 k

0,ny; 0 n3;...; 0, np +th+l : (m!, nl); ...; (m", n"); (1,0); ... ; (1,0)
D2, G2 ; P3, g3 5 ...; prthtl, g-+ h+1: (p!, @); ...; (p, g7); (0,1); ... ; (O,1)

{ ,
Y,

D1, D2, (agj; Qzj; 02;)1, po; (asj; asj; 03;)1, p2; ... ;

(b2j 5 B2i; B2)1, q2; (bsj; B2 By Ba)l, g5 - ; (b Bris-.or B,

, ©) . ®n 0
(ar, Orjy..., Or,0,...,0); (arj, 07 )1, p1; ... ; (4r, Q7 )1, PO;..sesse..

, ' () (r)
0,...,0)1, g Ds, Da, (bj; Bj)1, g%; (bj; Bj)1, g; (0,1); ... ; (0,1)

(3.1)
valid under the same conditions as needed foriak€g.1)
Where

Li=(y- m)“””{ ﬁ( bjm + Qj)pf} ;

I = (y- m)“‘g’k {jlj (pim + g )Gjﬂg,k},
I3=(y - m)(c( {Jﬁl (pm + g )vjs}

Di=[l1-a-Mgk—c{:VY1,..., ¥r,1,...,1],
Do=[1+pj+0Ngk+ Vl:c,.., c0,..., 1,...,0]1,h
Ds=[1+pj+ Oflgk + UL : Clpesy 6,0, ...,0]1,h

Ds=[l1-a-b-Agk—cl:VYi,..., Yr,1,...,1].
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h ,

Wi(y-m¥/ jl:ll (pm + q;)e;
Y = :

h 7
Wrly -m)"/ [ (pm+ )9
(y-mp: / (pm + qv)

and Yo = :

(y - m)pn / (prm + @)

4 Special Cases

(i ifweputm =1,z=1and

, @+ 1)N(a+B+N+1)s |
AN',r = @+ ;! in (3.1)

We get the following theorem involving Jacobi Raynial [4,p.677, eqn.(4.1)]

Corollary
kth)=UwﬂmH ﬂ(Mu+%W}
u+%ﬂ}

S MN a ok UT
o |x-m’ A o

(a,B) 1
Py (12 w-me 1 pru+ )
Jj=1

N

) -
Wi (w-m" f] (pyu+ q)<

A .
Wr (w=m)' [] (pju + g)

Then

¥ F)R0e 0 N )ml s
k! Fg s!

—_ M 0
Dy (fY)=11Y 3
g=0 k=0 g=0

. (a+1)Nv(@+B+ N+ 1) okzr 1o 1s
(a+1)sn!

0,ny; 0 n3;...; 0, np +th+l : (m!, nl); ...; (m", n"); (1,0); ... ; (1,0)
D2, Q2 P3, G3 ; - prt htl, g+ htl: (P!, 4Y); ...; (P, g¢7); (O,1); ... ; (O,1)
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D1, Do, (agj; 02j; 02j)1, po; (asj; O3j, O35, A3j)1, ps; ... ;

(b2j 5 B2i; B2)1, q2; (bsj; Bajs Bay; Ba)l, g5 - ; (b Bris-..r BY,

{ .
Y:

, o . OEN0)
(arj, Apjy..., 04,0,...,0)1, pr; (ar, 0r)1, p1; ... 5 (ar, Or )1,

n O

P
0,...,0)1, g D3, D4, (bj; Bj)1, q%; (bj; Bj)1, q; (0,1); ... ; (O0,1)
which holds true under the same conditions as @vBn in (3.1) and wherg, I, |3,
D1, D2, D3,D4, Y1 and Y, are the same as in (3.1).

(i) Forno=n3=...=n_1=0=p2=...=pr-1, = Q2=...= g1, N’ =0 andr = 0,u =0,
0j-0y=0(@=1,...,r)andh =1 in (3.1) then we arrive at the results given by
Srivastava and Hussain [6].

(i) N =0in(3.1), we get the main theorem obtained hg«@asia and Kumar (1.2).

(iv) Ifwegetn=nz=...=n_1= 0= P2 = P3=...=Pr1= 1= 2 =...= Qr_1, N =0 andA
=0,p=0,0j-0

the results given in (2.1) and (3.1) reduces toktimvn results obtained by Saigo
and Saxena (9)

(v) On specializing the parameters, we get the requdxtsned by Chaurasia and

Singhal [13].
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