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ABSTRACT

In the present paper we evaluate a infinite integral involving the product of the spheroidal function, multivariable Aleph-functions and general class
of polynomials of several variables. The importance of the result established in this paper lies in the fact they involve the Aleph-function of several
variables which is sufficiently general in nature and capable to yielding a large of results merely by specializating the parameters their in.
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1.Introduction and preliminaries.

The function Aleph of several variables generalize the multivariable I-function recently study by C.K. Sharma and
Ahmad [3] , itself is an a generalisation of G and H-functions of multiple variables. The multiple Mellin-Barnes
integral occuring in this paper will be referred to as the multivariables Aleph-function throughout our present study and
will be defined and represented as follows.
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and O (sg) = (1.3)

Suppose , as usual , that the parameters
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are complex numbers , and the O/S, I} /8, ’y/s and 0’ s are assumed to be positive real numbers for standardization
purpose such that
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The reals numbers 7; are positives fori = 1to R, T; (k) are positives for i(k) =1to R(k)

The contour Ly, is in the Sg-p lane and run from ¢ — 200 to 0 + 900 where 0 is a real number with loop , if

k k . .
necessary ,ensure that the poles of F(d§ ) _ (53( )Sk) with 7 =1 to my are separated from those of
T

'l —a; + Zag-k)sk) with j =1 to n and I'(1 — ( ) + v ( s 1) with 5 =1 to ny to the left of the
=1

contour L, . The condition for absolute convergence of multiple Mellin-Barnes type contour (1.9) can be obtained by

extension of the corresponding conditions for multivariable H-function given by as :
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The complex numbers z; are not zero.Throughout this document , we assume the existence and absolute convergence
conditions of the multivariable Aleph-function.

We may establish the the asymptotic expansion in the following convenient form :
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where, withk = 1,--- ,r: o = min[Re(dg-k)/5](.k))],j =1,---,mpand

Br = max[Re((cf”) = 1)/7§)].j = L.+ my

Serie representation of Aleph-function of several variables is given by
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Consider the Aleph-function of s variables

A1
e — 0,N:M1,Ny,--+ ,Ms,Ng
N(Z17 ;ZS) N P, Qi P(l),Q (1) »4;(1)3 (1 ) Pi(s) ’Qi(S);Li(s);T(s)
Zg
R N N I (T AORR TN TS A AN
[(U,j,,uj e 7:uj )LN] i Jm/l’(]lz)? ,/L(JZ) N+1,P;
........................... Jui(uisvg s v s,
1 1 1 1
[(a); )1 ], i >(a51<)1)70422()1>)N1+1 po i (G A N )(a§f2 >;a§‘:2 ST

[(bgl));ﬁﬁl)h,Ml],[ ) gz<1>’5n<1>)M1+1 ol [(b§8)) 6(8 I ARCE Jz<s>’6y(f<)s>)M s1.00]

ts) [ [ on(te) 2" dta - - - dt (1.9)
k=1

with w = v/—1

N s (k)
'l —w; + St
C(h,“',ts): : - HJ 1 ( J Ek 1:“] k) (1.10)

S T g Ty = Sy a4 TTI9 T — v + 305, 0% 1)

M, k) N, k k
L onlt) = H]ﬁﬂ — B T, 11— af) + P sy)
Z i (F) = 1[Lz<k> HJ l(;\c/_;kﬂ ( bgzgm + B( i(k) )Hjilk\;wrl F(a;i()k) B O‘( <)k>3k‘)]

Suppose , as usual , that the parameters

uj,j =1, Piuj,j=1,---,Q;
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with k:l ’S’i:17... ’r/’i(k):17... 7r(k)

are complex numbers , and the O/S, 5/8, ’y/S and 0’s are assumed to be positive real numbers for standardization
purpose such that
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The reals numbers 7; are positives forz = 1,--- |7 , ;) are positives for i =1...p0)

The contour Ly is in the fz-p lane and run from 0 — 700 to 0 + 100 where ¢ is a real number with loop , if
necessary ensure that the poles of F(b(k) B(k)tk) with 7 =1 to M} are separated from those of

'l —wu; + Zu )tk with 7 =1 to N and I'(1 — a;k) + Oz‘g-k)tk) with 7 =1 to INj, to the left of the

=1
contour L}, . The condition for absolute convergence of multiple Mellin-Barnes type contour (1.9) can be obtained by
extension of the corresponding conditions for multivariable H-function given by as :
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The complex numbers z; are not zero.Throughout this document , we assume the existence and absolute convergence
conditions of the multivariable Aleph-function.

We may establish the the asymptotic expansion in the following convenient form :
R(z1,- -+ 2) = 0([21]*, - [2,] ) smaz(|zal, -+ 2] ) = 0

N(z1,- -, 2s) :0(|z1|517..., ﬁ;),mm(|zl|,... |z ) = o0

where, k = 1,--+ ,z:a) = min[Re(bg-k)/ﬂj(.k))],j =1,--+, Mgand
Bk - maa:[Re(( (k) )/O‘Sk))]d =1, N

We will use these following notations in this paper

U=P,Qi,ti;r'; V=M;,Ny;--; M, Ny (1.15)
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The multivariable Aleph-function write :
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The generalized polynomials defined by Srivastava [6], is given in the following manner :
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Where My, -+, My are arbitrary positive integers and the coefficients A[N7, K1;--- ; Ny, K¢] are arbitrary
constants, real or complex. In the present paper, we use the following notation
(_N]-)MlKl (_Nt)Mth
_ c 1.2
a1 K1' Kt' A[N17K17 aNtaKt] ( 3)
In the document , we note :
G(NGy,grs" NGy g,) = P(NGrgrs ™+ s 1G,9,)01(NG1,g1) - Or (NG, g,) (1.24)

where <Z5(77G1,g1, T 777Gr,gr), 01 (nGl’gl ), w0, (nGT7gT) are given respectively in (1.2) and (1.3)

The spheroidal function %4, (C, 77) of general order & > —1 can be expansed as ([2] an [7].

"2 = a1
Von(eym)= = 30 anlelam)(en) ™" H iy (en) 125)
anie k=0,o0r1

which represents the function uniformly on (00, 00), where the coefficients ag (c|om) satisfy the recursion formula
[14 ,eq.67]and the asterisk over the summation sign indicates that the sum is taken over only even or odd values of k
according as 70 is even or odd. As ¢ — 0, ai(clan) — 0,k #n

2. Required integral

We have the following result , see Marichev et al ([1], 2.2.11, eq.16 page 315)
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3. main integral
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where U21 = PZ _|_ 2’ Q’L _|_ 1’ Li;,r,/

Provided that

a) main{a,b,vi, i, o, B, e, e} > 0,6 =1,--- t,j=1,--- ;r,k=1---s

PO s p(D
j .
b)0 < Re(a+ (2m + k)B) + Z Q; \I‘Ijlgqln Re ol Z ni, min Re 50
0;
p(0) 1
i J_ Z
<Re(p+ 2m+k)y —0-23,6’Z rglglmRe (1) Ze, rglgjlmRe 50 -1-2
J
1
olargzi| < iAgk)ﬂ , where Agk) is defined by (1.5);2 = 1,--- , 7
1
d)|argZy| < §Bi(k)7r , where Bi(k) is defined by (1.13) ;2 = 1,--- , s

e) The double series occuring on the right-hand side of (3.1) is absolutely and uniformly convergent.

Proof

Expressing the spheroidal function involved in the integrand in its expression form with the help of (1.25) and the
Bessel serie, the Aleph- functlon of r variables in series with the help of equation (1.6), the general class of polynomial

)

of several variables S ' jilv with the help of equation (1.22) and the Aleph-function of s variables in Mellin-

Barnes contour integral w1th the help of equation (1.9), changing the order of integration ans summation (which is
easily seen to be justified due to the absolute convergence of the integral and the summations involved in the process)
and then evaluating the resulting integral with the help of equation (2.1). Finally interpreting the result thus obtained
with the Mellin-barnes contour integral, we arrive at the desired result.

4. Multivariable I-function

If L3, Ly, -+, Lys) — 1, the Aleph-function of several variables degenere to the I-function of several variables. The
simple integral have been derived in this section for multivariable I-functions defined by Sharma et al [3].

Corollary 1

+00 a—1 xu . ; yiz X zix@r X P
yoee M O, H
quan(cg,Z'TBX’Y)SN:’...’N: e Nu:?uv P
0 y yt:I;’YtX'ut ZT':EQTX/BT
o ZpxMm X NG my [N1/Mi] [Ny /My
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Iiow C dz = Von(c) Z Z Z Z Z Z a1
Zgx"s X € Van( k: 0,0rl m=0 Gy, ,Gr=0g1=0  gr=0 K;=0
(_)Gl+-..+Gr G(nG e ) (_)mak(cff’om) yKl . 'thchl,gl N _chr,grpg(2m+k)
5 rs9r T ~
5glG1!"'6ngr! D ’ g m'F(m+k:+a+%) ! t !

20—M+(5—’Y)(2m+k)+2221 Ki(vi—pi)+> -1 nc,,9; (@i —Bi)
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U212W
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B:D

under the same notations and conditions that (3.1) with ¢4, £;(1), =, Lis)— 1

5. Aleph-function of two variables

If s = 2, we obtain the Aleph-function of two variables defined by K.Sharma [5], and we have the following simple
integrals.

Corollary 2
oo a1 ypz " X H zqx®t X P
T XH M .- .M .
m¢an(c zxﬁX”’)S v N C. RU-mew C.
0 vVt X M 720 X Pr
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oO,N:V
Rjow e dx Z ) Z Z > Z Z “
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S Gl -8y, Gyl G0 o M S S Ty )Y YA '
ga—p+(B—)(2m+k)+377 1 Ki(vi—pi)+307_1 16,9, (i —Bi)
Zyym =€
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(a—2u+(B—29)2m+k) +3,_ Ki(vi — 2uz) + > i1 NG (0 — 28;); 2e1 — 1, 22 — 12),

ISSN: 2231-5373 http://www.ijmttjournal.org Page 110



lalitha
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 51 Number 2 November 2017


lalitha
Text Box
ISSN: 2231-5373                        http://www.ijmttjournal.org                          Page 110



International Journal of Mathematics Trends and Technology (IJMTT) - Volume 51 Number 2 November 2017

Al, A:C
o G.1)
B:D
where A1 is equals to
t T
2la—p+B=1Em+E) + D Ki(yi — ) + Y na,.g (i — 8)); 261 — 21, 2e5 — 21p2)
=1 =

under the same conditions and notation that (3.1) with s = 2

6. I-function of two variables

If ¢y, Lq, i " — 1, then the Aleph-function of two variables degenere in the I-function of two variables defined by
sharma et al [4] and we obtain the same formula with the I-function of two variables.

Corollary 3
oo a—1 yiaTt XH z121 XA
T XH My, M 0,
mwan(c L2 XS . RO, v o
’ yex Tt XHt 220 X Pr
le'anEl 004 my my [N1/Mi] [Ne /M)
0,N:V
Iiyw C dz Z Z Z Z Z Z Z a1
Zox2 X €2 k 0,0rl m=0 Gi,,Gr=0g1=0  g.=0 K;=
(_)G1+...+Gr G(nG - ) (_)mak(c‘7|om) yKl th NG1,91 ___zncr,grca(2m+k)
’ ) rs9r T
5y, Gl -0, G0 G ST kot 3yt Y
2@—H+(5—7)(2m+k)+2511 Ki(vi—pi)+>2i_11G,,9; (vi—Bi)
Zlynl_el
ya—u+(ﬁ—7)(2m+k‘)+22:1 Ki(vi—pi)+> 51 na;,g; (i —Bi)—3 JONt2:V
U21:W cee
ZQyn2*62

(l-a = B(2m + k) — ZLl Kivi = Y i1 1Gi,g:%); M1, 112),

(@—2u+(B—27)2m+k) + X, Kilv 2uz) + 31 NG, (i — 2Bi); 2e1 — 1, 22 — 12),

Al,AZC
R (6.1)
B:D

under the same notations and conditions that (3.1) and ¢;, ¢;, L;/ — 1
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7. Conclusion

In this paper we have evaluated a integral involving the multivariable Aleph-functions, a class of polynomials of
several variables and the spheroidal function.The integral established in this paper is of very general nature as it
contains Multivariable Aleph-function, which is a general function of several variables studied so far. Thus, the integral
established in this research work would serve as a key formula from which, upon specializing the parameters, as many
as desired results involving the special functions of one and several variables can be obtained.
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