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ABSTRACT.

Agrawal [5] given triple series relations about the H-function of two variables. In this paper, we have established two triple infinite series relations
concerning the multivariable Gimel-function defined here. On specialization of the parameters, a number of interesting triple, double and single series
relations involving simpler functions of one or several variables that occur rather frequently in problems of Applied Mathematics and Mathematical
physics problems can be deduced as particular cases from our results.
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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 Ny = N'U {0}. We define a generalized transcendental function of several complex variables.

We define a generalized transcendental function of several complex variables noted J.
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the right of the contour Ly, and the poles of 25" (dﬁk) 3" s ) G=1,---,mP)(k=1,---,r) lie to the left of the

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 :
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Following the lines of Braaksma ([3] p. 278), we may establish the the asymptotic expansion in the following
convenient form :
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Remark 1.
If Ng =" =MNp_1=Piy =qisn = =Pip_1 = Gip_1 = 0 and AQJ = A2ji2 = sziz = :AT] = A?"jir = BTj'ir =1

Arj = Arji, = Brji, =1, then the multivariable Gimel-function reduces in the multivariable Aleph- function defined by
Ayant [2].

Remark 2.

fno==n,=py,=q,==pj,=¢q, =0andr, = =7, =70 = =7, =Ry = =R, =RV =
.= R =1, then the multivariable Gimel-function reduces in a multivariable I-function defined by Prathima et al.

[6].

Remark 3.

Ayj = Agjs, = Boji, = -+ =Ayj = Ayji, = Byjy, = land 7, =+ =7, =70y =+ =T,y = Rg =+~ = R, = R

=...=R") =1, then the generalized multivariable Gimel-function reduces in multivariable I-function defined by
Prasad [5].

Remark 4.
If the three above conditions are satisfied at the same time, then the generalized multivariable Gimel-function reduces in

the multivariable H-function defined by Srivastava and panda [7,8].

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

In this section, we establish two triple-series relations :

Theorem 1.
a1
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(1_C;k17“' 7k7"71)7(1 _d;l17"' 7lT;1))A CA
: .1)

(1;;“—b—C—d;]l1+k1+l1—H1,"' ,hT-I-kT-I-lT—HT;l),(a—;e—b—C—d;}ll+k1+ll—H1,'~~,hr-l-kT-I-lr—Hr;l)
Provided

hiykiyl;y Hi >0 =1,---,r) and Verify h; + ki +1; — H; > 0. The triple serie involved in (2.1) is assumed to be
absolutely convergent and |arg(a;)| < §A§k)7r where Agk) is defined by (1.4).

Proof

To establish (2.1), expressing the 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 triple series
involved is absolutely convergent) and then evaluating the inner series with the help of the following result of Parihar’s
formula ([4], p. 216, (2.2)).

i (@)utvtw(l = @)utvtw(0)u(c)o(d)w

(&)utvtw(l+2b+ 2c+ 2d — €)ytppwulvlw! -

u,v,w=0

21 2(bterd) T () (1 + b — )
[ (22)T (=)D (= +b+c+d) T (1— %5 +b+c+d)

2.2)

and interpreting the Mellin-Barnes multiple integrals contour in terms of the multivariable Gimel-function with the
help of (1.1) , we get the desired result (2.1).

Theorem 2.
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47(h1+k1+ll)a1 A7(1—a72H1, o 72H,~; 1), (1 — b,2K17 : 72K771)>(1 -G h‘lv"' 7h‘7‘; 1)7

4= (hrtbetlg, | BB, (352 Hy, -+ Hey 1), (52 K0, K3 1),(L—c—d—eshy + ki 4+ 1, hye + Ky + 15 1),

(Ldiky, o ks 1), (L= ely, o s 1), (B2 — e —d—e;hy + kg + 1y — Hy = Ky, by + ke + 1, — Hy — K,) A A
: (2.3)

(B8 —c—d—ehy+ ki +h — Hyoo b+ b+l — Hs1) (B2 —c—d—e;hy+ by + 1 — Kuyoee by 4 by 41— Ky 1)

Provided

hiykiliy Hiy, K; >0 =1,---,r) and verify h; +k; +1; — H; — K; > 0. The triple serie involved in (2.3) is
1
assumed to be absolutely convergent and |arg(a;)| < iAEk)w where Agk) is defined by (1.4).

The proof of (2.3) can be developed on the same lines as suggested with (2.1). Here we use another Parihar’s formula
([4], p- 216, (2.1)).
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3. Special cases.
Taking h; = 0(i =1,--- ,r),b — 0in (2.1), we shall obtain the following double series relation :

Corollary 1.

al
o0
§ : (a)v+w(1_a)v+w jU;O,nT+2:V
vhw! Xipiy+2,qi.+2,7i Rt
v, w=0 a
T
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4=t g, Aj(l-cky, -+ ks 1),

_ 9l=2(ctd) _ qU;0,n+2:V
=2 ™ jX;piT+2,Qir+4aTir:R":Y

47(k7'+lr)ar‘ B7B7 (1 - G;E;Hlv e 7H7"; 1)7 (1v;7€;H17 e 7H7‘:, 1)7

(1-d;ly, -+ ,051),A: A
' 3.1

(A=te — e —diky + 1 — Hyy oo ke 4 b — Hog 1), (43¢ —c—diky + 1 — Hiy- - ky + 1 — Hys 1)

Provided

ki l;yH; > 0(i =1,--- ,r) and verify k; + 1; — H; > 0. The triple serie involved in (3.1) is assumed to be absolutely
1
convergent and |arg(a;)| < §A§k)7r where Agk) is defined by (1.4).

Taking k; =0(i = 1,--- ,r),c — 0in (3.1), we obtain the single series relations :

Corollary 2.
ai
(o]
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Z w! Xipip+1,qin +2,7i  RptY
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T
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liyH; >0(i=1,---,r) and verify l; — H; > 0. The triple serie involved in (3.1) is assumed to be absolutely
1

convergent and |arg(a;)| < §A§k)7r where Agk) is defined by (1.4).

Similar type of double and single-series relations can be obtained from (2.3).

4. Conclusion.

The main triples-series relations (2.1) and (2.3) established here are unified and act as key formulae. Thus the
multivariable Gimel-function occurring in these triple-series relations 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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