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Double series relations involving multivariable Gimel-function
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ABSTRACT.
Paliwal [5] given four double series relations about the A-function of Tvariables, see Gautam and Goyal [3,4]. In this paper, we have obtained some
doubles series relations-concerning the generalized multivariable Gimel-function defined here.
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1. Introduction and preliminaries.

Throughout this paper, let C, R and N be set of complex numbers, real numbers and positive integers respectively.
Also Ng = N U {0}. We define a generalized transcendental function of several complex variables.

71
Izt s 2) = ma,naima,ngs ime,nem 0 im ) pG gm0 )
L, YT T TPy ig s Tig i R23Pig  Qig s Tig s R85 iPip Qi Tip Rt (1) 45 (1) 5Ty (1) SR 303D, (1) 40, () 5T () s R
Zp
1 2 2
[(aQJa O‘(é]))a 042] 5 A2])]1 nas [7_12 ((12122 ; O/é];w ) O/;]))w ) AQ]%))]H2+1,p12 [(0,3], Odg(gj)7 OC(Q(),]) O/(?,J)), A3])]1 ngs
i 3) 53
[(sz’ﬁ2g ’52] 7323”1 ma» [Tia (b2312752312752m’BZJZz)]mzH iy [(bi’mﬁzsg 753J)7ﬁ3'] 7B3J)]1 ms;s
1 2 . ¢! ).
[T (0/3]23 ’ aé])lgﬂ Oé(é]))lgﬂ af(ij)zg ’ A3j743)]n3+1,p13 ) [(a"r'ja az(nj))v e 704(5'2) ) AT])l,?’LT]7
2 3 i
[ Tis (b3jls’63ji3? 53]‘1‘3’ 53;‘1‘37 B3323)}m3+17q1‘,3, B [(brj§ Brj )T 7ﬂr§ ; By )1,mr]a
1) @), ~(1) ey (1)
[Tir(arjiﬁav%zra“' 0453)“ Arji In,+1,p,] : [(e57 7575 G5 Dnen]s [ (e §i? Jz“)’c i) 11 p(l)]
i 1 1 1 1 1 1
i (b B, B3 Brgis et £ 1), 685 DIV o) Ircn (48,80 D)) oy 410)
(
e “’,% O3 )L ] 173 (55000 V550001 ) 1 0]
: . ( '
1, 60, Df))l,m“ﬂ» [73c (djggﬂ , 5(%, D(’“))m(r>+1,q;"')]
T
,sr) Hek(sk)z,&;’“ dsy - -ds, (1.1)

In Lr k=1
with w = v —1

T2 D72 (bay — Y5y By se) TT520 T4 (1 — ag; + 3 o si)
R i . k i L. k
SR r TT5 2,1 T2 (azjiy — Yy @b 0TI 021 TP (1 — bjio + S5, B )ysi)]

¢(31»"' aS'r') ==

e 3 k o 3 k
T172, D59 (bsy — S0y B i) T2, T4 (1 — ag; + Y0, ol sp)
R. i . k i i, k
SIS iy TT5 240 D575 (asgiy — Yy a8 ) TTE2 1 D295 (1 = bajis + Yy Bsprsi)]

ISSN: 2231-5373 http://www.ijmttjournal.org Page 141



lalitha
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 56 Number 2 - April 2018


lalitha
Text Box
ISSN: 2231-5373                                http://www.ijmttjournal.org                           Page 141


lalitha
Text Box


International Journal of Mathematics Trends and Technology (IJMTT) - Volume 56 Number 2 - April 2018

m, k N, (k
H] L TP by - 15() )Hj: FA”(l_ar3+2k 1 G, )Sk)

. - - - (1.2)
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1) [(4;98)] 1, stands for (75 7(), -+, (D440,

2) moa, Mo, - , My, Ny, m(l) ) n(l)a R m(?“)’ n(r)vpiz y Qig R27 Tins " 3y Pips iy RTa Tiyy Pi(r) s () 5 Ti(r) R(T) S N
and verify :

0< ma < iy, 0 < Mg < Pigy-- 5,0 <My < iy 0 <y < piy, 0 <MY < gy, -, 0 <™ < gy
3)7—1'2<i2 = 13 aRZ) €R+;Tir €R+(ir = ]-v aRT);Ti(’C) €R+(i: ]-a 3R<k)>7(k: 17 ,’f’).

4)fy§k),C](k)€R+;(j:1,-~,nk);(kzl,---,7‘);5J(~k),D§k)€R+;(j:1,---,mk);(kzl,---,r).
ak],Ak]€R+( 1, ng); (k=2,---,r);(Il=1,--- k).
6kJ,Bkj€R+;(j:1,~--,mk);(k:=2,~-~,r);(l:1,~-~,k).

amk,Ak]“GR sG=neg+1,-pi ) (k=2 r); (1=1,--- k).

B Brjis €RT (=t + 1, g5 (k =2, ,r);(L=1,-- k).

00 ERF (i =1, RO) (G =g+ 1, g )s (=1, 7).

Vi ERT; (=1, , RO): (= mi 4+ 1, g )s (k= 1,-++ 7).
5)c§-k)6(C;(j=1,-~-,nk);(k:1,~-~,r);dg-k)E(C;(j:l,---,mk);(k:1,~-~,r).
agji, €ECi(j=np+1,-- ,p;); (E=2,---,7).

beji, €Ci(G=mr+1,---,¢,);(k=2,---,7).

A €Cii=1,  R); (G =mp+ 1, qw)i(k=1,--- 7).

ryj(f()k) S C? (Z = 17 >R(k))7(.7 :nk+1v 7pz(k))7(k: 17 ,’I").

The contour Ly, is in the s (k = 1,--- ,7)- plane and run from o — ioco to o 4 ico where o if is a real nurnber with
2
loop, if necessary to ensure that the poles of 1427 (1 —ag; + Z a§§)3k> (=1, ,ng), [ (1 —asj + Z a3] Sk
k=1 k=1
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the right of the contour Ly, and the poles of I'%2/ <b2]' - Zﬂé?%) (= 5),I'B3d <b?, - Z 5?,] Sk) -+ ,mg)

RN <ij - Zﬂﬁ?’) G=1,-,my),TP" (d;“ - 5}’“)sk) G=1,- ,m")(k=1,---r) lie to the left of the
=1

contour L. The condition for absolute convergence of multiple Mellin-Barnes type contour (1.1) can be obtained of the

corresponding conditions for multivariable H-function given by as :

1
larg(zk)| < §A§k)7r where
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Following the lines of Braaksma ([2] p. 278), we may establish the the asymptotic expansion in the following
convenient form :
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Remark 1.
If my=ng="--=Mp_1 =Np_1 =Piy =qiy, = =Di,_, =Gi,_, =0and Agj = Byj = Agji, = Bojij, =+ =

Ayj = Byj = Ayji, = By, =1, then the generalized multivariable Gimel-function reduces in the generalized
multivariable Aleph- function ( extension of multivariable Aleph-function defined by Ayant [1]).

Remark 2.
fmeo=ng=--=mp=np=pi, =q, =+ =p;, =q¢, =0and 7, = -+ =75, =T,y = =T;» = Ry =
=...=R,=RW =... = R") =1, then the generalized multivariable Gimel-function reduces in a generalized

multivariable I-function (extension of multivariable I-function defined by Prathima et al. [7]).

Remark 3.
IfAQj = ng = Agji2 = BjS2 = :Arj = Br'j = A’fjir = Brjir = land Tiog = 0 = T4, = T;(1) = =" = Ti(r) = R2
— ..=R.,=RWM =... = R =1, then the generalized multivariable Gimel-function reduces in generalized of

multivariable I-function (extension of multivariable I-function defined by Prasad [6]).

Remark 4.

If the three above conditions are satisfied at the same time, then the generalized multivariable Gimel-function reduces in
the generalized multivariable H-function (extension of multivariable H-function defined by Srivastava and Panda
[9,10]).

In your investigation, we shall use the following notations.
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2. Double series relations.

In this section, we establish four double series relations about the generalized multivariable Gimel-function.

Theorem 1.

o0
Z (b)u+v(c)u+v JU;m7‘+4,n,‘:V
= (1+a—d—e)ytv Xipip+4,qi, +3,75, : RetY

71 A;(a+u+v;al,~--,ar;l),(l—l-%—i—u—i-v;%l,-n,2 )(d+u7(12177%71) (6+U702]7'“7%;1)7A:A

Zp B; ($4+utv; %, %5 1),(14+a—-b+u+wviar, - ,a1),(1+a—c+u+va1, - ,a,;1),B: B

_I'l+a—-d—-el'l1+a—b—c—d—e)
S Af(l+a—-b—d—e)l(1+a—c—d—e)
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71 A, (d;%a"'7%;1)7(6;%7”'>%;1)7A:A
Umy+2,n,:V . .
Xipip+2,qi, 1,70, R Y | ) (2.1)
Zy B; (14+a-b-c;aq,--- ,a,;1),B: B
provided that

1
a; >0 =1,---,7),Re(b+c+d+e—a) <1 and |arg(zx)| < EAEk)ﬂ‘ where Az(»k) is defined by (1.4) and the

double series involved on the left-hand side of (2.1) is absolutely convergent.

Proof

To establish (2.1), expressing the generalized multivariable Gimel-function on the left-hand side of (2.1) in terms of
Mellin-Barnes multiple integrals contour with the help of (1.1), changing the order of integrations and summations ( as
the double series involved is absolutely convergent) and then evaluating the inner series with the help of the following
result of Sharma ([8], p. 187)

i (a)quv (% + 1)u+v (b)u+v (C)u+v (d)u(e)v
(%)U_H) (]‘ +a-— b)u+v(1 +a— C)quv(]- +a—d-— e)quvu!U!

u,v=0

TA+a-bl1l+a—c)l+a—d—e)Tl+a—b—c—d—e)
'l+al'l+a-b—cT'1+a-b—d—eI'l+a—c—d—e)

2.2)

where Re(b+c+d+e—a) <1, and interpreting the Mellin-Barnes multiple integrals contour in terms of the
generalized multivariable Gimel-function with the help of (1.1) , we get the desired result (2.1).

Theorem 2.

i (d)u(e)v jU;mT+4,nT:V

wlo! T Xt 4T R Y
w,v=0

7 AA, (atutviag, - a1), U+ S +ut v %, 80, 0+ uto % 1) (chut v g, 951): A
Zy B; (%+U+V;%7--- 7%1)(1+aib+u+va% 7%;1)7(1+G*C+U+’U;%7‘” ,%*;1),(1+a7d+u+v;%,-~ 7%1)7BB

_ Fl+a—b—d—e) vm.+2,n.:v
 20(1+a—b—c) “XPEFRa R Y

71 A7 Aa(b;%a“'y%t;l))(c'a_l ’%71)’AA

(2.3)
z, | B; (14a-b-d-e;a1, -+ ,a,;1),(1+a—c—d—e;ay, - ,a,;1),B: B

provided that

1
a; >00i=1,---,r),Re(l1+a—b—c—d—e€) >0and |arg(z)| < §Agk)7r where Agk) is defined by (1.4) and the

double series involved on the left-hand side of (2.3) is absolutely convergent.

Theorem 3.

i (_)U—H) (d)"lr(e)v JU;mT+3,n,«:V
ot (1 +a— b)u+vU!U! X5pip+3,qi,+2,7i  RytY
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71 A, (d+u+v;a17”' ,a,,;l),(l-i—%-i—u—i-v;%l,'-- ,%;1),(1)-’-’&""0;&1,"’ 70“7’;1)7A:A

Zy B; (§+utv;,--- ,551),1+a—d—e4+u+uv;ay, - ,a,;1),B: B

71 A, A7(b;a17'“ 7aT;1)7A:A
Fl+a=b)  cum+1n.v

- (l+a—-b—d—e) JX?IHTJFL(MT’T%,T:RT:Y . . 2.4
Zy B; B: B
provided that
1
a; >006@=1,---,r), and |arg(zz)| < §A§’“)w where AZ(»k) is defined by (1.4) and the double series involved on the

left-hand side of (2.4) is absolutely convergent.

Theorem 4.

i (_)u—i—v (b)u—i-v JU;mT+4,nr:V
(14 a—d— e)yppul! ~XiPir Tt T 2.7 Ry:Y
u,v=0

7 A- (a+u+v;ala“' )ar;1)7(1+%+u+v;a_217“' a%a1)7(d+u7%a 7%;1)5(64—’0;%7'“ 7%;1)7A:A

Zy B; (§+utvis, -, 4 1),(1+a—-b+u+wva1,---,a,;1),B: B

F(l +a— d— 6) Uimr+2,n,:V

Tt a—b—d—e) Xpitha,tln Ry | . (2.5)
Zy. B; B: B
provided that
1
a; >0(=1,---,7), and |arg(zx)| < iAgk)ﬂ' where Az(»k) is defined by (1.4) and the double series involved on the

left-hand side of (2.5) is absolutely convergent.

The proofs of theorems 2, 3 and 4 can be developped on similar lines to those given using (2.2) and the following
formula due to Sharma ([8], p. 185).

= (_)u+v(a)u+v (% + 1)u v (b)u+1z(d)u(e)v . P(l +a— b)F(l +a—d-— 6)
2 (8),., T+ a—b)usu(l fa—d- usoult! Tl +al(l+a—b—d—ce) (2.6)

u,v=0

provided e (g -b—d- e) > 1.

5. Conclusion.

The double series relations established here are unified and act as key formulae. Thus the generalized multivariable
Gimel-function occurring in these formulae can be suitably specialized to a remarkably wide variety of special
functions (or product of several such special functions) which are expressible in terms of E, F, G, H, I, Aleph-functions
of one or more variables.
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