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Abstract

In this paper an expansion formula for the I-function of several variables has been
obtained. Many interesting new results can be obtained by specializing the param-
eters of the I-functions of several variables.

1. Introduction
Notations and Results used :
(a), stands for a(a+1)---(a+n—1)
1(aj;a§-1), e ,ay),Aj)p stands for (al;agl), e ,agr),Al), (G/Q;Oégl),
af )i Ag) (i af)iAy)
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(a)n = F(I?‘(Z)”) n>1. (1.1)

The generalized Fox’s H-function, namely I-function of r-variables introduced by Prathima,

Nambisan and Santha Kumari [6, p.38] is defined and represented as:

_ 70,nmy,ny;e yme,ng
Iz, 2] = Ipg:pr i o

2 [ alagiad? ol A, 0 (YA ) (D ),

: 1 T 1 1 1 r r r
e | B0, BBy 1 (08D @50 D),

= oy Jo, S0 0151 O (se)d(st, - sp)2t o 2irdsy sy
(1.2)

where ¢(s1,--+,s,) and 6;(s;),i =1,2,--- ,r are given by,

jl;ll o (1 mat 121 aEZ)Si)

p(s1,08) = — — 5 —, (L3
115 (1= £ o) 114 (0~ £al’s:)

e =1 j=n+1
12 @b i A1) i i
HFD]' (d§)_5§)5i)HFCJ (1_05-)—1—7](.)51-)
L 1
)= ' — : (1.4)
i (i) 7 7 Di (z) : ;
j:nlz[-ﬂFDj (1= d§ '+ 53(' )Si)j:lrjl+1rcj (Cg') - ’Yg(' )s;)

Alsoz; #0(i=1,---,7), w=+v=1,mj,nj,p;,q; (j =1, -+ ,7), n,p, g are non-negative
integers such that 0 <n < p,¢>0,0<m; <¢q;, 0<n; <p; (j =1,2,---,r) (not all
zero simultaneously).

oAV (G=12,pi=1,2 ), B =12, qi=1,2,0 ),

%('z‘) (j = 1,2, ,pi,i = 1,2,---,r), and 5]@ (=12, ,q,1 = 1,2,---,7) are
positive numbers.

a (G =1,2-.p), b;(G=12,9, & (G =12 ,pyi=12-,r), and
dg.i) (=12, ,¢,i = 1,2,---,r) are complex numbers. The exponents A; (j =
1,2, ,p), Bj (j = 1,2, ,q), O (j =1,2,-- ,piyi = 1,2,--- ,r) and D\ (j =
1,2,--,q;,i = 1,2,--- r) of various gamma functions may take non integer values.

The I-functiion of r-variables is analytic if

p ) q ) Pi ) ' qi 4 '
v, = ZAja§Z) _ ZBJ'BJ(%) + ch(z),yj(z) _ ZDJ('Z)‘%(-Z) <0, i=1,2,--- .1
=1 j=1 j=1 j=1
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The integral (1.2) converges absolutely if |(arg(z)| < 3A;m,4=1,2,--- ,r where

¥ @) (@) s() _ (i) 5()
A, = ZAa ZB]B -|—ZD5 Z D(5
j=n+1 J=m;+1
(1.5)
A0 () S A v
7j=1 Jj=n;+1
For further details refer [6].
Mathai and Saxena [4, p. 62]
T(s+1) 2
_— — =142 1.
ﬁf‘(s—i— 179) <cos ) + Z cos(k&) (1.6)
where R(s) > —1, 0<6<m.
2. Main Result
Vrllz1(1+ cos0)* - 2.(1 4 cos 0)*]
0,n+1: 2z o0
,n+lmi,n S, N .
=1 g 1;01;117 “iPryGr : +2 Z cos(ko)
20wz, | I2
204121 I3
0,n—+2:m71,n1; My Ny .
Ip+2,q+2:§o1,}11;-";pr,qr : ’ (2'1)
20z, | 14
where
1 1 r 1 1 r r r
L = (2;a1,'~ ,ozr;1> Caogiaf o al A, (DA e (D e,
1 r 1 1 r r T
I2 = l(bjalgj( )77/8; );Bj)qa(o;alaa27"'7a7‘;1): (d_(7 ),(%( )7 ('))q1§"'7 1(d§)75] )7D§ ))qm
1 \
I3 = <2;0£1,"',Oér;1>,(0;041,"',0ér;1), 1(aj;0é§~1),"', g)aA)
1 r r r
1(C§ )773 ; )p17 ; ( § )77]( )7Cj( ))pr7
I4 - 1(b]7/B§1)) 7b§r)7B]) (_k'a17a27'” aaT;l)u(k;alaoQu”' )ar;l):
1 1 1 r r r
1(d§)75]( )aD]( ))QN (d() 53( )7DJ( ))qr

Provided
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where Ay, is given by (1.5).
Proof : Expressing the I-function of r-variables on the left hand side of (2.1) as a

contour integral using (1.2), the left side of (2.1) becomes:
\/7?(27r1w)r le T fLT 01(s1) -+ Or(sr)p(s1,7 -+, 81)
X Zfl e Zﬁr2a151+"'+arsr (COS g>2(a181+---+ar8r) dSl e dST,

where ¢(s1,---,s,) and 6;(s;),i = 1,2,--- ,r are given by,

jl;ll e <1 ST z; a§1)8i>

90(517"'%97’) = q r ] P r ] )
rs (1 —bi+ % Bﬁ-”si) [T ( - aﬁ”&-)
J=1 i=1 j=n+1 i=1
D@ G D)\ T o i i
it -0 f 5 - o0
0i(s;) = o _ — : : :
: () i i P @ i
[I % a-d?+6%s) I 19 () —7Ps)
J=m;+1 J=n;+1

Using (1.6), the equation (2.2) reduces to:

(27(_%)7‘ le e fLT 01(81) e 97’(57‘)<p(sla e ,Sr)zfl e Z$T2a151+“'+ar3'r

(o)
I'(a1s1+-4arsr+1/2) [(a1s1+-4arsr+1) T(a1s1+-+ars-+1/2) .
T(arsi+Farsy+1) +2 kzl Darsi+Farsr+1-k)T(a1s14Farsy+14+k) Cos(ke) dsy dsy.

(2.3)
Now changing the order of integration and summation which is justified under the given

conditions, (2.3) becomes:

a1s Qe Sy 1
g Sy 01(50) 05 )1, 5p) (201 20)0 - (2% 2) P A g s,

T(arsi++arsy+1)
+2 35 cos(ht) gy Jy, -+ fo, O1(on) - Orlonse - ) (22 - (2002

(as14Farsp+ D (1514 4arsr+1/2)
T(arsi++arsr+1—k)T(a1s1+-+arsp+1+k)

dsy---ds,.
(2.4)
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Now interpret this integral (2.4) with the help of (1.2), we get the required result.

3. Special Cases
When r = 2, (2.1) reduces to:

07 1: b ’ b
VAI[a1(1+ cos 0)°1, z5(1 + cos 0)°2] = I I mimans

20412,1 (%a aq, (2 1) ) l(aj; a§1)7 a;'Q); A])p : 1(0‘5‘1)) ’7;1)7 C](‘l))plv 1(052)) 752)7 0(2) )pz

222 | 1580, 8% B))y, (01,0231 + 1(dP, 51 D)5 1(d?, 5

o
0,n+2:m1,n1;m2,n2
2 k¥2 COS(kQ)IP+27Q+21p1 ,41;D2,42

202 | (hrom051) (0501, 0051) aags o), ol Ay = 1(ef” ] 5 s 1(e? 27 O

2022 | 1(b5 B, 87 By, (ks an, azs 1) (k, ar,a0:1) < 1(dS”, 88, D) 5 1(dP, 67 D)),
(3.1)

provided the conditions are similar to that of (2.1) with r = 2.

When n = p=¢ =0 and r = 1 and specializing the parameters of (2.1) , (2.1) reduces
to the following Corollary for I- function of one variable.

Corollary :

(510:1), 1(az; 05 Aj)p

VAl[z(1+ cos )] = IV | 292

1(bj Bj; Bj)g: (05 03 1)

(3:031),(05051) 1(az; ay5 Aj)y

o0
+2 3 cos(k:t9)I;fjr’;l:fF2 207

k=1 1(bj; Bj; Bj)g: (—k; s 1), (k3 1)
When A; = Bj = 1 and z is replaced by 5%, (3.2) reduces to a result given by
Parashar [5].
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