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ABSTRACT

In the present paper we evaluate a generalized infinite integral involving the product of the sequence of functions, 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 [6] , itself is an a generalisation of G and H-functions of multiple variables. The multiple Mellin-Barnes
integral occurring 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=1---,ri=1,---,R,i® =1,... R®

are complex numbers , and the O/s, ﬁ/s, 'y's and ¢’ s are assumed to be positive real numbers for standardization
purpose such that
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The reals numbers 7; are positives for ¢ = 1 to R, T; (k) are positives for i(k) =1to R(k)

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

5(’f)

necessary ,ensure that the poles of F(d ) with 7 =1 to my are separated from those of

I'(l—a;+ Zaj sp) with 5 =1 to n and (1 — ™ + 94" s.) with j =1 to n to the left of the
=1

contour Lj, . 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:ay = min[Re(d§k)/5§k))],j =1,---,myand
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Br = mal[Re((cgk) )/ (k))]v Loy

Serie representation of Aleph-function of several variables is given by
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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 :
/7 /

N(Zh T ,Zs) - 0( |z1’ala T ‘Zsyas ) ,mcw:( ‘Z1|7 T ’25| ) — 0

N(Zla"' ;Zs) :0(‘z1|/817"'7 ;),mm(]zﬂ, ’|zs‘)—>OO

where, k = 1,--+ ,z:a) = min[Re(b§k)/ﬁ§k))],j =1,---, Myand
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(k) _ (A
Bj, = maz[Re((a; D/a; 7)), j=1,---, N

We will use these following notations in this paper
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The multivariable Aleph-function write :

0,N:V .
N(Zly T 723) = NU:W . R (1.21)

The generalized polynomials defined by Srivastava [9], is given in the following manner :
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K K
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Where M7, -+, My are arbitrary positive integers and the coefficients A[N7, K7;- -« ; N¢, K| are arbitrary
constants, real or complex. In the present paper, we use the following notation
(N, (=Ne)mk,

— .. ce. 1.23
al Kl' Kt' A[N17Kla ;Nt7Kt] ( )
In the document , we note :

G(nGl,g17 e 7nGT7gT) - QS(T}Gl»gl’ U 777Gragr>01 (nthl) e QT(nGragr) (124)

where d)(nGl’gl, s 777G7.7g7.), 0, (77(;1,‘(,1 ), SN 97«(77(;,,,97,) are given respectively in (1.2) and (1.3)

2. Sequence of functions

Agarwal and Chaubey [1], Salim [5] and several others have studied a general sequence of functions. In the present
document we shall study the following useful series formula for a general sequence of functions.
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2.1)

and the infinite series on the right side (2.1) is absolutely convergent, R = In + qu + pt + rw + kir + kaq

(_)t+w+k2 (_U)u(_t)e (a)tln Sw—l—kl F'yn—t

and Pw,v,u,t e by, ke) = Wil el K ke Vs 1—a—1).

(@ —7n)e

(=8 —6n)ug"tF2nomo=k2 (v — 5n)y, B 2.3)
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l n

where I, is a sequence of constants.
By suitably specializing the parameters involving in (2.1), a general sequence of function reduced to generalized

polynomials set studied by Raizada [4], a class of polynomials introduced by Fujiwara [2] and several others authors.

3. Required integral

We have the following result , see Marichev et al ([3], 2.2.11, eq.18 page 315)
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where : |argy|, largz| < m;0 < Re(a) < Re(p) + 5

4. main integral

:EOL

Let XO‘?H = (m iyt 2 xy(x n z))'u ,  We have the following general integral
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(%‘HX —p+(y—0)RA+ Zzzl Ki(vi— )+ Y nc g (i — Bi)ier — muy -+ €5 — 1),

(05 = (@ pt (v + O RA+ iy Ki(yi + i) + Xy 06,9, (0 + Bi))sex 1, €5 +10s),

(41— (u+SRA+ Y Kipi + 3 0,086, 1 €), A C
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(3 — (u+0RA+ Zle Kipi + > i1 MGy.g:5:); €15+ 1€5),B: D

where Usz = P; + 4;Q; + 35 1577

Provided that

a) min{A77757pi75i7’yj:ujaak7ﬁkanla61} >077::17"’ 757j:17"' 7t7k:17'” 7T7l: 17 7R

r d(’) R b(_l)
b)0<Re(a+RA’y)+Zai1<r§_ﬂ<n Re (5()>+Zm1<[?2}\4 Re( J( <
i—1 I 1 i )

. 1 . Y
< Re(p + RAS) +Zlﬁl  Join Re ( ) +Zez  Juin  Re ( (Z)> +5

1
olargzi| < §Al(-k)7r , where Af:k) is defined by (1.5) ;i = 1,--- ,r
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1 k) (k) i defi :
d)|argZi| < §Bi 7, where B;" is defined by (1.13);¢ = 1,--- , 5

e) The series occuring on the right-hand side of (3.1) is absolutely and uniformly convergent.
B |argyl, largz| <

Proof

A Nt
First, expressing the sequence of functions Rg’ﬁ[zXf;lé; E,F, g h;p,q;7; 6 e =X0s) | in multiple serie

with the help of equation (2.1), the Aleph-function of r variables in series with the help of equation (1.6), the general

class of polynomial of several variables S]]\\;[ll”,',',"%t 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), 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 (3.1) and expressing the
I'la+1)

I'(a)
Re(a) > 0. Finally interpreting the result thus obtained with the Mellin-barnes contour integral, we arrive at the desired
result.

Gauss hypergeometric function 2£1 in serie, use the following relations I'(a)(a), =T'(a +n) and a = with

5. Multivariable I-function

If Li, Ly(1), -+ -, Ljs) — 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 [6].

Corollary 1

+o0 mo¢—1

0 Vrtz(z+ay+z+2yzylr+2))

7 ROl X5 B, F,g, hip,q;v/; 6/ e * 500
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th'YtaPLt ZTXO‘T;BT ZSXnS7€S
00 my m, oo [Ni/Mi] — [Ni/Mi] (=)Gr+4Gr
Z E : E : § E (5 G '(5 G |G(77G1,917'”77Gr79r)a1
G, ,Gr=0g¢1=0 9r=0n'=0 K;1=0 K:=0 w,v,u,t,e,kq,ka g1l Gr ="

SOV RA+IT ) Ki(vi—pi)+37_1 06,9, (@i —Bi) (4)*(7RA+Z§:1 Kiyi+ 311 1G,.9;0) L 1—y"
n'!
4—771 Z771—61 Z1
p1 ps G191 NGr,9r K1 K; IRA 0,N+4:V
¢(w,v,u,t,e,k1,k2)$1 T 2y ey Y Y1 ”'yttz IU43:W

- —e
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(1'2(a + /VRA + 25:1 Ki%j + Z::l nGi,giai); 27717 ) 2775);

(—n’+% — (a+vRA+ Zﬁzl Kivi 3 i 1 NGi,g: Q)i M, 5 7s),

(% — (@ +~YRA+ Zl;l Kivi + 3 i1 1G1,9:Q); M1, 5 Ms),

(Ata—p+(y=ORA+ Y Ki(yi — ) + X 060 (0 = Bi)ier — M1, 4 €5 — 1),

(5 = (@t p+ (v O RA+ iy Ki(vi + p13) + X121 061,00 (i + )€1+ 1, e + 1)),

(-n’—i—% — (,u +O0RA + ZZ:l KiMi + Zzzl nGi,giﬁi)§€17 T 768)714/ :C
o (5.1)
(3= (W+0RA+ Y Kipi + 1 11Gi.g.Bi)s €1, ,€), B D

under the same notationa and conditions that (4.1) with ¢4, t;(1), =+ , L) —> 1

6. Aleph-function of two variables

If s = 2, we obtain the Aleph-function of two variables defined by K.Sharma [8], and we have the following simple
integrals.

Corollary 2

+o0 xa—l

0o Vrtz(z+ay+z+2y/zyle+z))

T RO XA B F g, hip, ;75055 X007

M M le’Yth 0 ZlX@l»Bl 0NV ZlX"]1761 Lo L
157 t v s : o —2a a—pu—3
SN, TN, C N, C ) . dr =2 z 2\/y
Ve Xy e zr Xa, B, 22X, e
my m, [N1/M4] [N¢/M:]

(=)GattGr

2. 2 v 2 D G GTg, G Ol e

Gy, ,Gr=0g1=0  ¢g,=0n'/=0 K;=0 K:=0 w,v,u,t,e ki, ks

S (V=) RA+YTL | Ki(vi—pi) +327_1 1G,,q; (i —Bi) (4)*(7RA+Z§:1 Kivi+3i—1 1G,,0,0) L (1—y)"
n/|
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4=mym-eaz

nGl,gl

p na,,
w(w,v7u7tveak1ak2) xll xé)s 21 r

'RA NO,N—I—4:V

K K
e yll...yttz Uss: W

4= yma—ea 7,

(1—2(a + ’YRA + 25:1 K + ZZ:l NGi,g; ai); 2m1, 2772)’

(—n’+% — (@ +YRA+ 27;:1 Kivi+ > NGi.g: )5 15 72),

(% — (@ +YRA+ Zl;l Kivi+ > NGi.g: )i 5 72),

(%‘f'a —p+(y—96)RA+ Zﬁzl Ki(vi—p) + 21 nGs.g: (i — Bi); €1 — m1, €2 — 12),

(w5 — (@ pt (v ORA+ 0, Ki(yi + i) + 221 1649 (i + Bi)s €1+ 1, €2 + 1),

(n'+5 — (u+6RA+ 2221 Kipi + Y iy Na,.g:5);€1,€2), A = C
R (6.1)
(3 — (u+0RA+ 27;:1 Kipi + Y i1 MGy.9:5);€1,€2), B D

where U43 = P’L + 4’ Qz + 37 bi;T/

under the same notation and conditions that (4.1) with § = 2

7. I-function of two variables

If t;, L4, L;r — 1, then the Aleph-function of two variables degenere in the I-function of two variables defined by
sharma et al [7] and we obtain the same formula with the I-function of two variables.

Corollary 3

+o0 wa—l

0o Vrtz(z+ay+z+2y/zyle+z))

REP XA B F g, hip, g5 85 e 5 X0

Y1X71,u1 Z]-Xal»ﬁl Z1X771,61

My, M 0,n:v 0,N:V _ 9l—2a _a—p—1%
SN1,~~'7N,5 C. N R Iriw C. de =2 z 2y

th’YtaHt ZTXOém/Br Z2X772762
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0 mi m, oo [Ni/M;i] [Nt /M) <_)Gl‘|’"'+Gr
Z E E E § 5 G 5 G I G(77G1,g1v"'77G7-,gr)a1
Gi,+,Gr=091=0 9r=0n'=0 K;1=0 K:=0 w,v,u,t,e ki, kz n

2(7—5)RA+Z§:1 Ki(vi—pi)+2 i1 1G;,9; (@i—Bi) (4)*(’YRA+Z§ Kivi+> i1 MG;,0; %) * (1 —y)" n’
n/

4= zm—€ Z1
P1 s ,1G1.91 'f)G, ” /RA 0,N+4:V
w(wav7u7tve;k1;k2) Ty 555 21 : J y1 . yt IU43:W

- —€
4222 7,

(1'2(a + W/RA + 25:1 K + Z::l NGi,g: ai); 2m1, 2772)7

(—n’+% — (e +YRA+ 2521 Kii + 31 1Gi,9:04) 115 12)

(2 —(@+YRA+ i Kivi + 3 1G1,0:04) 1771, 12),

(%+04 —p+(y—0)RA+ Z§=1 Ki(vi — )+ > i1 cs,g: (i — Bi)s €1 — 11, €2 — 12),

(045 — (@t p+ (Y +ORA+ Yy Ki(vi+ i) + 21y nesg (i + )i €0+, €2+ 112),

(-n'+5 — (n+ 0RA+ S K+ Y Mg Bi)i €1, €2), AT C
L. (7.1)
(3 —(u+0RA+ YL Kt + 300G g. 85 €1,€2), B+ D

under the same notation and conditions that (4.1) with s = 2 and ¢;, ¢/, t;7 — 1.

8. 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 sequence of functions 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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