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ABSTRACT

In the present paper we evaluate a generalized finite integral involving the product of the spheroidal function,the Fresnel integral, the multivariable I-
functions defined by Prasad [3] 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 I-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.

In the present paper we evaluate a finite integral involving the product of the spheroidal function, multivariable I-
functions defined by Prasad [3] and general class of polynomials with general arguments.

The multivariable I-function is defined in term of multiple Mellin-Barnes type integral :
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The defined integral of the above function, the existence and convergence conditions, see Y,N Prasad [3]. Throughout
the present document, we assume that the existence and convergence conditions of the multivariable I-function.

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 :

1
largz;| < §Q¢7r, where
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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 I-function.

We may establish the the asymptotic expansion in the following convenient form :
I(Zlv T 7Z7“) = 0( |Z1|’Yi, T >|Z7””y; ) ’mam( |21|7 B |Z7”’ ) —0
I(zla"' 7Z7") = O( |Zl|5£7"' ’ |ZT|B;),mZ?’L( ‘217'” 7|Z7‘| ) — 00

where k = 1, , 779, = min[Re(B](.k)/(sj(.k))],j =1,---, Myand

oy, = max[Re((A; AP 1) /5 (k))],j =1,---, N,

We will use these following notations in this paper :

The complex numbers 2; are not zero.Throughout this document , we assume the existence and absolute convergence
conditions of the multivariable I-function.

Serie representation of multivariable I-function of several variables is given by

G1+ +Gy
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Where ¥(., -+ ,.),0;(.),i = 1,--+ ,r are defined by Prasad
B{Y + Gy B + G,

NG1,91 = T? » NGr.gr = T
which is valid under the conditions 55? [B; + pi] # (5}11) [th + G, (1.5)
forj # M;,M; =1,---ng,,4.;Pi,Niy=0,1,2,--- 5y, #0,e =1,--- |7 (1.6)
In the document , we will note :

G(nthl’ T 777Gr7gr) = ¢(TIG1,gu T 777Gr,gr)61 (77G1,gl) T GT(nGrygr) (1.7)
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where ¢(7]G1’gl, s ,T]G”qr), 91 (776'1,91 ), s er(nGr,gr) are defined by Prasad [3]

We will use these following notations in this paper :

U= P5,Q2;P3,Q3;-+ ; Pr_1,q,—1; V1 = 0, N2; 0, N3; - - - 0, N4
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The multivariable I-function of r-variables write :
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The multivariable I-function of s-variables is defined in term of multiple Mellin-Barnes type integral :
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ts)H bi(ti) 2y idty - - - dt (1.16)
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The defined integral of the above function, the existence and convergence conditions, see Y,N Prasad [3]. Throughout
the present document, we assume that the existence and convergence conditions of the multivariable I-function.

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 :

1
largz;| < §Q§7r, where
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wherei =1, ---,s

The complex numbers 2; are not zero.Throughout this document , we assume the existence and absolute convergence
conditions of the multivariable I-function.

We may establish the the asymptotic expansion in the following convenient form :

I(z1, -, 2) = O( |z, 2] ) smaz( |2, 2] ) = O
I(zl7"' 728) = O( ‘Zl|615"' 7|Zs|ﬁ;)’min( |Zlv"' 7|Z9|)_> 00

wherek =1,--+ ,2:q) = min[Re(b;k)/ﬁgk))],j =1,---,myand

B, = maz[Re((@\® — 1)/a{)],j=1,--- |ny,

We will use these following notations in this paper :

U =p2,q2;p3,q3; " iPs—1,qs—1; V = 0,m2;0,m3; -+ ;0,m51 (1.18)
W=(p.q);(,q¢);X =(m n) - (m nl) (1.19)
A = (agk, by, aly); - ;(%71)1{,agill)k,agill)k, e Ej Bk) (1.20)
B = (b2kv é?v éi))Z T ;(b(s—l)]“B((;)—l)kﬂﬁ((?—l)k’ T ’/ng—ll)k) (1.21)
A= (a0l 0l all)) B = (b 85,85+ 85 (122
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A" = (ah )1y 5 (0,0l s BY = O Bi)ras 5 (07, B5)1 4o (1.23)

The multivariable I-function write :

Iz, 5z) = Ty giw | (1.24)

Zg

The generalized polynomials defined by Srivastava [5], is given in the following manner :

[N1/Mi] [Nt /M)

My My N1 M1K1 (—=Ne) s, k,
Ny, Ny 1, yp] = Z Z &
K1=0 K:=0 b
K K
ANy, Ky5--- s Ny, Ky -y (1.25)
Where M7, -+ , My are arbitrary positive integers and the coefficients A[N7p, K7;--- ; Ni, K;] are arbitrary
constants, real or complex. In the present paper, we use the following notation
—N —N,

a; = EN)mng, t)MthA[NlaKl;"' ; Nt, K] (1.26)

K;! K!

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

OO

1"\ 21 a1
Yan(c,n)= v Z ak(clan)(en) ™2 Jyy g1 (cn) (1.27)

an(c) k=0,0r1

which represents the function uniformly on (00, 00O), where the coefficients G (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, ag(clan) — 0,k #n

The Fresnel integral denoted S (Z) is defined by : see Abramowitz M and Stegun I.A. ([1],page 89(300))
z T
S(z) = / sin <§t2>dt (1.28)
0

2. Required integral

We have the following integral, see Brychkow ([2], 4.5.1, 1page 189).

Lemme
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3
where a > 0, Re(s) > ——, Re(t) 2

3. Main integral

Let X = x® (CL — w)t ,We have the following generalized finite integral :
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o Re[t' + (2m + )5+izzlﬁ 1<ni1]\n4(> 5(2) +Zle 1<1911<ITI)11(> /B(Z)} > -1

i=

1 .
d)|argzi| < §Qi7r, where €); is defined by (1.3);7 = 1,--- ,r

1
e)largZi| < 59;7‘[‘ , where (2 is defined by (1.17) ;2 =1,--- , s

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

Proof

First, expressing the spheroidal function ¥an (¢”, Xq,g)in serie with the help of equation (1.27), the I-function of r
variables in series with the help of equation (1.4), the general class of polynomial of several variables SIA\;Il . 1]\% * with

the help of equation (1.25) and the I-function of s variables in Mellin-Barnes contour integral with the help of equation
(1.15), 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) and expressing the generalized hypergeometric function 3F in serie , use the following

) Tla+1)
relations I'(a)(a), =T'(a+n) and a= T

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

with Re(a) > 0 . Finally interpreting the result thus obtained with

4. Multivariable H-function

If U=V=A=B=U; =V, =A; =DB; =0, the multivariable I-function defined by Prasad degenere in
multivariable H-function defined by Srivastava et al [6]. Our integral contain two multivariable H-functions.

In this section, we note
Go(NG1.g1+° " NGy gr) =G A=B=24,=B1=0(1G1,91> " ** +Gr.9,)

Corollary
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under the same notations and validity conditions that (3.1) with A= B = Ay = B; = 0.

5. Conclusion

In this paper we have evaluated a unified generalized infinite integral involving the multivariable I-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 I-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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