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ABSTRACT
In this paper, some transformations, summation formulae and identities for multivariable Gimel-function have been evaluated. Many new relations
may be derived as particular cases, which are known identities.
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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.
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The contour Ly is in the si(k = 1,--- ,7)- plane and run from 0 — 100 to o + ico where o if is a real nurnber with
loop, if necessary to ensure that the poles of 427 [ 1 — ay; + Z ag’;)sk (G=1,---,ny), [ (1 — az; + Z a3] Sk
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the right of the contour Ly, and the poles of I'2;” (d§~k> - 5§k)sk) G=1,---,mF)(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 ([2] p. 278), we may establish the the asymptotic expansion in the following
convenient form :
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Remark 1.

If Nog =+ =Nyp_] =Piy =qiy = =Dip_, =Gi,_, = 0 and AQj = A2ji2 = B2ji2 — ... :AT] — A’r‘ji,\ = B’r’ji,- =1
Arj = Ayji. = Brji,. =1, then the multivariable Gimel-function reduces in the multivariable Aleph- function defined by
Ayant [1].

o; = min Re
1< <m ()

Dy 4 = R
& || and Bi = max Re
6 1<j<n(®

Remark 2.

fng=-=n.=p;, =qi,=--=p;, = =0and7y, =---=7, =Ty =+ =Tyy =Ry =---=R, =RV =
.= R") =1, then the multivariable Gimel-function reduces in a multivariable I-function defined by Prathima et al.

[6].

Remark 3.

IfA2J Am Bajiy =+ =Ay; = Avji, = By, = land 7y, = =7 =T,y =+ =Ty» =Ry = -+~ = R, = RW

= 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 [8,9].

In your investigation, we shall use the following notations.
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2. Required results.

The following result will be utilized in this paper from Luke [4] we have

Lemma 1.
a, b,c+1 a, b ab> a+1, b+1
3Fy . Z =9F . Z —l-—dgFl . Z
dee d ¢ d+1

We have the following relation, Rainville [7].

Lemma 2.

NMNMt—a-n) (=)

'l—a) (@)

3. Main formulae.

Theorem 1.
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i U0, 42V . - Jri z5!
Z ] X,plr+2,qlr+1 Tip ReY [ . “ (s+1)!
- Zy B; B, (d-s;dy,- - ,d,;1): B -

z1 | A; (a-s-Liag, - ,ap051),(b—s—15b1,--- , b3 1), (c;e1, -+, 1), A A

U;0,n,+3:V . .
X5pip 43,00, +2,7i,  RetY . . G.1)

Zy Bv B) (d_s'l;dla e 7d7'; 1)7 (C_ 1;Cl7' Gy 1) :B

provided
. L
ai,bi,ci,d; >0 =1,---,7), larg(z)| < 5 (Ai —Z(ai—l—bi—di)>7r ,

Theorem 2.

oo
Z Z_ i0,nr4+2:V
sl 7P1T+4,(1iT+3,TiTIRrIY
— S

z1 Av (C_S_l;cla"' 707“;1)7(6;617"’ aCT;1)7A7 (a_s;ala"' 7a7‘;1)7(b_53b13"' 7br;1)aA

Zy B; B, (d-s;dy,--- ,dp;1), (c—sic1,--- ,¢31), (c—Lier, -+ ,¢51) 1 B

Z1 Av A7(a_s;a17 sy Qs 1)7 (b -5 bl) e abT; 1) DA
> s+1

ZZ U0n+2V . . +Z z
- s XPir + 2,5 + LT Rt Y . “ (s +1)!
s=

Zy B; B, (d-s;dy,--- ,d;1): B

z1 | A (C;Cla"' ,CT;l)aAv(a_s_l;ala"' aar§1)>(b_5_1;bl,"’ abr;l) t A
U;0,n,.+1:V . .
Xipi, 43,05, +2,7, R Y | _ (3.2)
Zy Ba Ba (d's'l;dly' o adr;1)7(c_ 1;617" : 7CT;1) :B

provided

1 T
aibisciyd; >0 =1,---,7), |arg(z)| < 5 (Al(-k) - Z(ai +b; + di)> ™

i=1
Theorem 3.
o0
Z I'(a+1)2° U0, +3:V
7P1T+3 q;r+377-i7»:R7‘:Y
s=0

/A A7 (b's;bla"' 7b7';1)7(c_s_1;cla"' 707“;1)7(6;017"' 767';1)7A:A
Zyp B; Bv (d_s;dlv"' 7dr;1)7(c_5;017"' 7CT;1)7(C_1;017"' 7CT;1):B

ISSN: 2231-5373 http://www.ijmttjournal.org Page 252



Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 59 Issue 4 - July 2018


Text Box
ISSN: 2231-5373                        http://www.ijmttjournal.org                                      Page 252




International Journal of Mathematics Trends and Technology (IJMTT) - Volume 59 Issue 4 - July 2018
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Fa—l—rz Uonﬁ_lv ) . ZT(a+s+1)z51!
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s= s=0

z. | B; B, (d's;dla' e adr;l) : B

Z1 A7 (b'S'l;blv”' 7b7‘;1)7(c;617"’ 767,;1),(1)—8— 1;b17"' 7b7“;1)’A c A

U;0,n,+2:V . .
Xipip+2,qi, 2,75, RytY 3.3)

z, B; B,(d-s-1;dy,- - ,dr; 1), (c = Lye1,--- ,e51) : B
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=1

. L <
ai,bi,ciyd; > 006 =1,---,7), larg(z)| < 2 (Ai - Z(bl - dz)> w2 <1

Proof
To prove the theorem 1, expressing the multivariable Gimel-function in multiple integrals contour with the help of
(1.1),wesayl

I:iz_s : / / U(s1,-- -, 8y H@k sk) 2k Q+S+TZ§=1SM)F(1*b+5+rzzzls¢bi)
=0 S' (277(-())7 L1 L, (2 —c + Zi:] czsl)r(l —c + s + Zi:1 SZ'CZ')

F2—cH+s+d i 1sic) (1 —c+ >0 si¢)
F(l —d+ s+ 22:1 81dz)

dsy - --ds, (3.4

Now interchanging the order of summations and integrations which is justified under the above conditions, we have

1 —Cc+ Y 8iC)
o (2mw)T /L1 /LT Vot ys Hek k)% I‘ —Cct Y 8ic)

Lat+d s, 1—=b+ >0 bisi,2—c+ > s,
3F2 . Z dSl e dsr (35)
-dts+> 0 esi, L —c+ Y i, s,

Now applying the lemma 1, expressing both the Gauss hypergeometric function as series, changing the order of

integration ans summation and interchanging the result thus obtained in view of lemma 1, we get the right hand side of
(3.1). The theorems 2 and 3 can be established in the same way.

4. Particular cases.

In this section we derive some infinite summations form of transformations formulae discussed in the above section.

In (3.1) and (3.2) putting z = 1 on both sides and right hand side, expressed as multivariable Gimel-function as multiple
integrals contour, changing the order of summation and integration and evaluating the summation inside the contour
with the help pf the Gauss theorem [3] ,we get the following summations.

Corollary 1.

oo
Z lJU;O,n,,,+4:V
7 X5pey 4,00, 43,74, RrY

s=0
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3.1
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Corollary 2.
oo
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s=0 "

71 | A; (es-1ie1,- - ,e51), (ce1, 0 e 1), A (@ — s5a1,- - yap; 1), (b— 8301, , b5 1), A

Zr B7 B’ (d_s;dl’”. 7d7»;1),(0—8;61,--- 7CT;1)5(C_ 1;Cla"' 767‘;1) : B
_ JU;O,nrH:V
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71 | A; (d-a-b+2;dy —ay — by -+ ,dr —ar — b3 1), A, (a5a1,- - a5 1), (b3 by, -+ b3 1) 2 A

Zy B; B,(d-a+1;dy — a1, - ,d. —a;1),(d—b+1;dy — by, ,d. —b;1) : B

U;0,n,+2:V
+jX;piT:+4aqir+4’Tirer2Y

“ A7 (d+3_a_bdl S bl’ T ’dT —Or = bT? 1)1A1 (a7 ag, -, ar; 1)7 (b7 bla e 7br; 1) A

' (3.2)

Zy ]Bv B7<d'afb+3§d17alfbla"' 7drfa'r7b’r§]->7(d7b+a;al‘I’dl*bl:"‘ 7ar+dr7br;1)7(cf]-;c17"‘ 7CT;1):B
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- | NCER
aiybiy ¢y diydy —a; —b; > 00 =1,---,r), |arg(z)| < 3 (Ai —Z(bi—di)> T,

=1

We obtain the same double finite series relations with the functions cited in the section I.

3. Conclusion.

The importance of our tranformation series formulae and identities lies in their manifold generality. By specializing the
various parameters and variables involved in the generalized multivariable Gimel-function, we get a several series
formulae involving in remarkably wide variety of useful function (or product of such functions) which are expressible
in terms of E, F, G, H, I, Aleph-function of one and several variables and simpler special functions of one and several
variables. Hence the formulae derived in this paper are most general in character and may prove to be useful in several
intersting cases appearing in literature of Pure and Applied Mathematics and Mathematical Physics.
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