\.)onal Joy, '0

IJMR

g S Vol.09 Issue-01, (January - June, 2017)  ISSN: 2394-9309 (E) / 0975-7139 (P)

j Aryabhatta Journal of Mathematics and Informatics (Impact Factor- 5.856)

SOME NEW IDENTITIES INVOLVING
I-FUNCTION OF TWO VARIABLES

By

Raghunayak Mishra
Department of Mathematics
Narayan Degree College
Patti, Pratapgarh (U.P.)

&

Dr. S. S. Srivastava
Institute for Excellence in Higher Education
Bhopal (M.P.)

ABSTRACT

Looking into the requirement and importance of various properties of identity in various
field, in this paper we established some new identities involving I-function of two variables.

1. INTRODUCTION:
The I-function of two variables introduced by Sharma & Mishra [2], will be defined and

represented as follows:

I[X] = O,n:mq,n1:my, nz [ |[(a]'a]A)1n][(ajl:aji'Aji)n+1,pi]
y Pi,di:T:P; .4, T p;” 4" [(bu Bji-Bji)1,q;]
[(C] Y])l n1] [( )n1+1 Py i [(e] Ej)l,nz]'[(eji" ;Eji” )n2+1,pi” ]
:10dj:8))1,m 1 LL(dy; "6v l')m1+1q LICFD 1m o LICE 5F " dImg+1.q.7 ]]
j ) ) i
= sy, i, 916 M2(9)8; () xFy" didn, (1)
where
f— ]!1=1 F(l—aj+a]~E+A]~n)
¢1(&m) irzl[l_[]-p:inﬂ F(aji_ajiE_Ajin)qu:il T'(1-bj; +BjiE+Bjin)’
6, (5) = I1;25 T (d; =8;5) [ 2 T (1—¢j+v8)
? S5 _ T g TA=dy +8, DT, Ty vy D)
I3 T (£ —Fjn) [T}, T (1—¢; +Ejm)
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iy "o— "
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x and y are not equal to zero, and an empty product is interpreted as unity pi, pr, Pi’, Qi
gi, Qi-, N, N1, N2, Ny and mg are non negative integers such that pi >n >0, pr 2n; 20, pi-
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>n;2>0,0 >0 020,020, (i=1,...,ri"=1,..,r;i"=1,...,r; k=1, 2) also all the
A’s, o’s, B’s, B’s, y's, 0's, E’'s and F’'s are assumed to be positive quantities for
standardization purpose; the definition of I-function of two variables given above will
however, have a meaning even if some of these quantities are zero. The contour L isin
the &—plane and runs from — woo to + woo, with loops, if necessary, to ensure that the
poles of I'(di—g;&) (j = 1, «vvveee , my) lie to the right, and the poles of I' (1 — ¢+ y§) (j=1
ni), T (1—a+o€+Am) (j =1, ..., n) to the left of the contour.

The contour L, is in the n—plane and runs from — o to + ww, with loops, if
necessary, to ensure that the poles of I (f— Fm)  (j=1,....., ny) lie to the right, and the
polesof ' (1 —ej+ Em) (=1, ..., my), T (1 —a+ oy&+ Am) (j = 1, ..., n) to the left of the
contour. Also

& n qi i
R = ]1 ]1+Z 1Y]1 > j:1Bji_Z] 16]1 <0,

" _ vbi Pi" n ., _ v _ vy ,
m i’ p !
US Z] =n+1 %i ~ Bll +21 1161 _21 =m+1 8¢ 21 I — 2] nreT T 0,
(2)
L} pi q; m; i n py"
V= j=n+1 A] j=1 Bii 1 Z] 1 F] i Z] =my; +1 ]1 Z] 1 E] Z] =nj+1 Ell >0,
(3)

and |arg x| <% Umr, |argy| <% Vx.
In the present investigation we require the following formula:

From Rainvile [1]:

1 __ sinma el —e~IT

r@ra—o =« 2mi (4)
I(5-2)r(5+2) = secnz, (5)
[(2)T(1 - z) = 7 cosecrz, 6)
M(a—OI(1—a+r) = (—1)T(1 — )T (a). (7)

2. IDENTITIES INVOLVING I-FUNCTION OF TWO VARIABLES:

In this section, we will establish following identities involving I-function of two
variables:
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0, n ‘mq,ng ‘mp,nyp [le,
piqir:py +1,q; +1ir :p;7,q,7 Zy '
N — ; 0, n :mgq,n7 :moy,n Z e_i““ ettt earay e et et e aan ey e e
- (21.[1) 1{em0 I - ’1 ’1 B 2” 2 o 1 | : -
PL.AiT PG, T P, Q. T zy e ) erreraen e S
_e_im;IO, nompng fmpng p Zle”‘“l,, } (8)
Pi. Qi 5y, T P G, T 2 W RN S — — 517

larg z;| <% Um, |arg z,| <% V=, where U and V is given in (2) and (3) respectively;

in
eino [0, n_gimgng iman; [Zle u|

Pi Qi :pi,:qi, r :pi” lqi” T Zz
1
_ T[{IO' n :mq,nq :mpy,ny Zl | ,,(E—O',l,l) ......... ysaevanns
PLast 1Py +Lay +1r DA | 2o (0

o I0, n :mq,nq{ :mpy,ny Z SSRRURUREPUPRRON @ e JY T8 EXORRRR
+1 e B 1T . T | : (1—o,p): }r (9)
pPi.qi:r .pi + ,qi +1:r .pi ,qi T ZZ B ... SiES— {0 VI

|arg z;| <% Um, |arg z,| <% V=, where U and V is given in (2) and (3) respectively;

0, n :mq,nq :mp,ny [le, SR (o o o 11 S ]
Pi.di'r Py’ +1,qi’ +1:r R Z, CHRURRN (o £ o1 T1) O
r 10, n :mq,ng :mpy,n; Z1 SRR NSRVON (o 21 1) ESRORPR
=(—=1)r1 _ ? ’ | ) : . (10)
Pi,gii py +1,qi’ +1:r Py ;" T Zy SRR SURRRIN (o 211 1) ERRPRRRo

larg z;| <% Um, |arg z,| <% Vx, where U and V is given in (2) and (3) respectively.

Proof:
To establish (8), replace I-function of two variables by its equivalent contour integral as

given in (1), after using (4) and finally interpreting by (1), we obtain (8).
Proceeding on the same lines the results (9) and (10) can be easily established.

3. PARTICULAR CASES:
I. On specializing the parameters in main result, we get following identities in terms of I-

function of one variable:
Im,n [Zl........,.......,(o,u)]

pi+1l,q;+1Lr e (O,1L)
= (2mi) e Iy [zeT ™ ] —e T MO I [zl ™[], (1)

provided that largz| < % Bm, where B is given by B =X7_; a — Zf":nﬂ a; + X7 B —
X1 B > 0;

e Tpig e [ze™ ]
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-Im,n

_ R =t 8 1 ceenneyeneennn (1—0, 1)
7T{Ipl+1 qit1l: r[Z| (1 u)] Fulp g 41 [Z|.......,........,(1—2,&)]}' (12)

provided that |argz| < % Bm, where B is given by B =%}, a; —Z Lo @i XL B —
Z;'“=m+1ﬁﬁ > O;

, RN (o & 5 1Y) |
Iglij-ll,qi+1:r [Zl ----'(0+r,ll)]
1] BY (. 13
P L2 (13)

provided that |argz| < Y% Bm, where B is given by B =}7_; q; —Z] Lo @i XL B —
qumﬂﬁ]l

Il. On choosing r = 1 in the integrals (11) to (13), we get following identities in terms of H-
function of one variable:

(a]-,O(j)l,p ,(o,1)
p+1 q+1[ |(bj:sj)1,q:(0'u)]

N i ) —i (a':a')l, = A )1
= (2m) " o™ HI [z~ (V5] — e HID [z S, (14)

provided that |argz| < Y2 Am, where A is given by A =37, a; —Z] 1@ X B —
Z?=m+1ﬁj > O;

. . . (aj,ai)1,
1
@9)1p(3=0m); | . (aj,0))1,p,(1=0,1)
=] L1k v/ +iH
{ p+1 q+1[ |(bj,[3j)1,q,(%—0',ll)] p+1,q+1[ |(b B)lq (1- Gll)]}

(15)
provided that |argz| < Y2 Am, where A is given by A =37, a; —Z] 1% X B —
Z]C'I=m+1 'Bf > 0;

@j,aj)1,p.(0 +r,u)]

(@j,a5)1,p.(0.1)
p+1 q+1 [z |(bj,[3]')1,q,(0+r.ll) I

( 1)r p+1q+1[ I(b B)lq(ﬁ ) (16)

provided that largz| < % Am, where A is given by A=X"_, a; —Z] 1@ X B —
Z;’1=m+1 Bj > 0;
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