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ABSTRACT

In the present paper we evaluate a generalized infinite integral involving the product of the spheroidal function, the multivariable Aleph-functions
and general class of polynomials of several variables with general arguments. 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 [4] , 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 Oy (sx) = (1.3)

Suppose , as usual , that the parameters
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with k‘zl---,7“,2':1,~~~,R,i(k)zl,---,R(k)

are complex numbers , and the a’s, 15} 's, ’yls 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 fort = 1 to R, T; (k) are positives for i(k) =1to R(k)

The contour Ly, is in the Sp-p lane and run from 0 — 400 to 0 + 100 where 0 is a real number with loop , if

k k . .
necessary ,ensure that the poles of F(d§ ) 5; )Sk) with § =1 to my are separated from those of
T

'l —a; + Zagk)sk) with 7 =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 :

N(Zl,"- 72:7’):0( |21|a1’... ; a"),mal’( |Z1|,"‘ 7|Z7,|)—>O
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where, withk = 1,--- ,r: o = min[Re(dgk)/(S](.k))],j =1,---,mpand
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Br = maz([Re((c") — 1) /7)) j =1,y

Serie representation of Aleph-function of several variables is given by
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Suppose, as usual , that the parameters
UJ,J: 17 7P7v]7.7: 1, 7@5
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with k=1 s i=1,-- 0/ i®) =1,... p®

are complex numbers , and the a/s, 5/3, ’y/s and 0’5 are assumed to be positive real numbers for standardization
purpose such that
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The reals numbers T; are positives for2 = 1, -+ , 7 , 1,(x) are positives for iR =1...p0)

The contour Ly is in the fz-p lane and run from 0 — 200 to 0 + 100 where 0 is a real number with loop , if
necessary ,ensure that the poles of F(b;k) - BJ(-k)tk) with 7 =1 to M} are separated from those of

P(1—uj+ Y pte)with j =110 N and T(1 = a{” + al™ty) with j =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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We will use these following notations in this paper

U=PF;,Qi,ti;r"; V=DM,Ny;-; Mg, Ny (1.15)
W= Py, Q;), ;07 Py, Qi ticor; 7 (1.16)
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B = {Li(vji;vﬁ); o 7U§f))M—|—1,Qi} (1.18)
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The multivariable Aleph-function write :
N “1 A:C
N(z1,--+,2s) = Ny I (1.21)
" |B:D
ZS

The generalized polynomials defined by Srivastava [7], is given in the following manner :

[N1/Mq] [Nt /M)

My, M N1 M1K1 (=) v, K,
SNl,"tht[yl’.” ’yt - Z Z K;!
K1=0 K:i=0 ’
K K
ANy, K s Ny, Kyt eyt (1.22)
Where M7, -+ , My are arbitrary positive integers and the coefficients A[Ny, Ky;- -« ; Ny, K| are arbitrary

constants, real or complex. In the present paper, we use the following notation

(=N1)m, Kk (—Ne)m,

— 11, BEAIN, Ko N, K 1.23
al K1' Kf' [ 1,421, s 4Vt t] ( )
In the document , we note :

G(T]Glagl7 e 7nGr79r) - gb(nGl»gl? T 7nGT;gr)91 (7701,91> U er(nGragr) (124)

where ¢(77G17g1, s »nGr,gr): 91 (77G1,.01 ), s, HT (nGr,gr) are given respectively in (1.2) and (1.3)

The spheroidal function ¥, (C, 77) of general order & > —1 can be expansed as ([3] an [8].

"2 e ol
Yan(e,n)= 17 > ar(clan)(en) ™72 Sy qr 1 (on) (1.25)

an(c) k=0,0r1

which represents the function uniformly on (00, 00), where the coefficients ag (C|OéTL) 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

ISSN: 2231-5373 http://www.ijmttjournal.org Page 42



lalitha
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 53 Number 1 January 2018


lalitha
Text Box
ISSN: 2231-5373                      http://www.ijmttjournal.org                                      Page 42



International Journal of Mathematics Trends and Technology (IJMTT) - Volume 53 Number 1 January 2018

2. Required integral
We have the following integral, see Marichev et al ([1], 2.2.9 23 page 311).

Lemme
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a—1 oa—1 a—1 a—1 3
(a0 — 1)|cosy| B( 5P )2F1 [ P — '—'00.927] } (2.1
with [argy| < 7,0 < |y] < 7,0 < Rea < 2Rep

3. Main integral

a;.a
Let Xa, p = (3:2 I Y y2) 5o we have the following generalized infinite integral :
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(G-n-I(a+BRA+ Y Kivi + > 1Gg:0)i M+ 5 0s), Ao, A2 C
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(1_(p+ ORA + Z::l KZ/'LZ + Z::]_ nGi,gi/Bi);€17 T 765)7B : D

Where
Ay = <1 —n' 4+ 2+ BRA+ Y Kiyi+ Y NG g0i) — p— YRA+ S0 Kipi—
N m s

;T]thi/@'ﬁ?el 95 ) €s 9 ) (3.2)
Ao <2 —n' +5(a+BRA+ Y, Kivi + i1 MG g: ) — p— YRA+ Y Kipi

- m s

;nGmgiﬁZael 95 ) €s 9 ) 3.3)

We use the notations : Usy = P; + 2;Q; + 1;¢;;7" and Uzg = P; + 3;Q; + 254437

Provided that

a) mi”{’Yan‘;ajaﬁj;nkaﬁk} >Oal: 1a 7t7j: ]-7 7T7k: ]-7 y S

b) [argy| <m0 < |y <,

r FONEE b
. . . ]

)0 < Re(a+ (2m + k)B) + z;az Krglglm Re ( (Z)> + Z 1<r?g]1m Re (B(.i)) <
1= J
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r Q) p(D
<2Re(p+(2m+km+zl@1$§im Re S0 +Z 1513@1%6 50
i= 0; ]
1
d)|argzi| < EAEk)ﬂ' , where Agk) is defined by (1.5) ;i = 1,--- ,r
1
e)largZi| < §B§k)7r , where Bi(k) is defined by (1.13);4 =1,--- , s

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

oot e MUy = o [ [ [0 6

Expressing the spheroidal function with the help of equation (1.25), the Aleph-function of r variables in series with the
help of equation (1.6), the general class of polynomial of several variables S]A\;[ll,’f,‘,"}]\\gt [y1,+ -, y¢] with the help of

equation (1.22) and the Aleph-function of s variables in Mellin-Barnes contour integral with the help of equation (1.9),
we obtain

[Ni/Mi]  [Ne/Mi] my

+oo .%‘a_l OO %
e e 1 VD DD D YETD B LD

k 0,0r1 m=0 G1,--- ,G,-=0 K= K;=0 g1=0 gr=0

5 G 5 G ‘ (nGlyql? T ’nGmgr)
g1

NGr,g
Zy r9gr

ay (_)mak (CU‘OLTL) Ky KtCU(2T’L+k)Z717G1791 .

m!F(m—kk—f—a—k%)l Y

Mzt gt PR+ Kivit o 16,0, @it iy Mits dt dts d
e s .« .. €T
' (22 4 2zycosy + y2) BT Einy Kinit o1 16, 01+ X it ! y (3-6)

Now, change 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), we thus find that :

[N /M) [Ne/Mi) my Gt Gy

LHS =3 k;lz XC:; . >, - Z > 2“15 G126, G,

m 0G17 YT r Kl 0 Uqlf

m o
(—)™ax(c7|an) K (2m+k), nc ne
G o 1 K1, 0(2m+k) 16101 | NGror
(77 1,91 777 r,gr)mlr(m+k+a+%)y y T
v Ztl 7t 00 xa+ﬁRa+Ef:1 Kivi+> i 1 MG, .9, 0+ 51 niti—1 g | a
h /0 (SC2 + 2$y008'7 + y2)p+'yRa+Zf:1 Kipi+327_1nc;,g;iF2 11 €its v e 5 (3'7)
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Evaluating the inner integral with the help of the equation (2.1). Now expressing the Gauss hypergeometric function

oF1 in serie, use the relation T'(a)(a), =T'(a+n) with Re(a) >0 for the first term and use the relations
I'(«a

I'(a)(a)n =T'(a +n) with Re(a) >0and o — 1 = Ta-1) with Re(cr) > 0 for the second term. Finally interpreting

the result thus obtained with the Mellin-barnes contour integral, we arrive at the desired result.

4. Multivariable I-function

If L, L;(1), -+ 4 Li(s) — 1, the Aleph-function of several variables degenere to the I-function of several variables. The
generalized simple integral have been derived in this section for multivariable I-functions defined by Sharma et al [3].

Corollary 1

le’Yl:lh ZlXOt1751

/+oo .’,I}’ail . o )
Yan (7, Xg~)SN N oL RO;mi o
x? 2xycos 2)p ! Y/~ N1, Ny ww
o (224 2zycosy +y?) X na

71X, e 1 00 oo [N1/Mi] Nt/Mt
I O W0 DD WD o ot o 1
Y/ XTIS,ES k 0,0r1 m=0 G1,--- ,Gr=0n'=0 K= n’

-Gt (=)™ ak(c”|an) K K
a G S, 1., tCU(2m+k')
qu: qz_:o 15 Gl . dqur! (7701,91 nGr7gr) m'r(m + k +a+ %) U1 Yy

Zq1zMm—2%a
z;701~,g1 .. .Z;’GW% 2(5—2’7)(2”“"{?)4'2::1 Ki(vi—2pi)+> 51 16,9, (ai_26i)183N—5[3:V
21: .
Zszns 2es
(1 (Oé‘f‘BRA“f—ZZ 1K27’L+ZZ—1 NG;,9: 1)77711 7778)7A17A:C
( (p+5RA+ZZ 1KMZ+ZZ—1 nGl,glﬁ’J €1, 7€S)>B:D
1 004 %) oo [Ni/Mi] [Nt/Mi] mq COS
1 oa— U(2m+k)
Jeosy| Gy =y 2 > Y Yy Z > Z
k=0,orl m=0 Gy, ,G,,-=0n'=0 K;=0 =0 g1=0 gr—O
(_)G1+...+GT (_)mak (cU|om) K yt 77G1 91 ‘”chr,gr

G R
M50 Gil 0, G 061,01 G a-) m!C(m+k+a+3) 7!
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Zyzm 24

2(:8_27)(2m+k)+2 K; (71_211'1)"_21 1 MG, 94 (i —284) IO N—iv—V3 Vv
‘32

Zsz"?s —2es

(- + BRA+ 5 Kivi + 3 0Gi.0: Q)3 M1, 5 7s),s

(2-(a+ BRA+ Y Kiyi + 3 1 1G,.0:06); 15+ 5 7s)s

(%_ ,%(a+ﬁRA+Zz 1KZ’V@+ZZ 1MG;,9: & 2)77717 7775)7142714:0
(4.1)

( (p+5RA+Z@ 1K2M1+Zz 177G1,9152) €1, 765)7B:D

under the same notations and conditions that (4.1) with ¢;, L;1), - -+ , Lisy— 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

leVlnul ZlXa1,51

/+OO ma—l o Ny 0
¢an(ca Xﬁ )S 17'." s VAt L. N ,.n:v .
2 2 ) y Y/~ Ny, N, ww
0 (22 + 2zycosy + y?)P t Ve X, e 2y Xa,. B,

71X, « . 00 0o
) e

U:-w
Z2X1727€2

G +4+Gr m o
Z Z ay : G(’I’}G , NG ) (_) a'k(c |O{n) K1 L ytfftca'(2m+k)
91=0 g 591G1 -+ 0g, Gyl n I mIT(m + k + o+ %)
Z12U1—261
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under the same conditions and notation that (3.1) with s = 2

6. I-function of two variables

If ¢;, L;, /,;/ — 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
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7. Conclusion

In this paper we have evaluated a unified generalized infinite integral involving the multivariable Aleph-functions, a
class of polynomials of several variables and the spheroidal function and general arguments.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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