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Abstract: In this paper, first we evaluate a class of MacRobert’s integral associ-
ated with the multivariable I-function defined by Prasad [2], secondly we evaluate
a class of MacRobert’s integral with. a extension of Hurwitz-Lerch Zeta-function,
a general class of polynomials and the multivariable I-function defined by Prasad
[2]. We will study several particular cases.
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1. Introduction and preliminaries

In this document, we derive an integral involving a extension of Hurwitz-Lerch
Zeta-function, a class of multivariable polynomials and the multivariable I-function.
For this multivariable I-function, we adopt the contracted notations. The multivari-
able I-function defined by Prasad [2] is an extension of the multivariable H-function
defined by Srivastava et al [5].

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 condi-
tions, see Y.N. Prasad [2]. 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 multivari-
able 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 I-function.

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

I(z1, oy 2) = 0(Jz1 [, ooy |20 77), max(| 2] ...y |20]) = O

I(z1, . 2) = 0(|2)™, oo |20 )P

where k = 1,...,2; o = min[%(bg-k)/ﬁj ), =1,...,my and S, = max[?]%((agk) —

) min(|z1], ..., |z:]) = o©

1)/a§-k))], j=1,...,n,. We will use these following notations in this paper:
U = pa,q2:P3, 43 i Pr—1, @r—15 V = 0,m2;0,n3; ... 0,151 (1.4)
W=, q): ;"¢ X = n);..;(m" n") (1.5)
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The contracted form is:
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Srivastava and Garg [4] introduced and defined a general class of multivariable
polynomials as follows
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The coefficients B(E; Ry, ..., R,) are arbitrary constants, real or complex.
We will note;

.y B(E; Ry, ..., R,
B, = ( )h1R1+n.;;zfi}%(!’ 1 fu) (1.12)

2. Extension of the Hurwitz-Lerch Zeta function
The extension of the Hurwitz-Lerch Zeta function ¢(z,s,a) is introduced by
Srivastava et al ([6], eq.(6.2), page 503) as follows
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with p,¢ € No,\; € C(j = 1,...,p), a,pi; € C/Z (7 = 1,...,q),pj,0r € RT

j=1..p; k=1 ..4q.
where A > —1 when s,z € C;A = —1 and s € C, when |z| < V*, A = —1 and
Re(z) > 5 when |z] = V*
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We denote these conditions the conditions (f).
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3. Required integral
We have the following integral, see Mac Robert’s [1]
Lemma 3.1.
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valid for R(p) >0, R(A\) >0, R(pg—a—p) >0,b#a, t € la,b and b—a+ c(t —
a)+d(b—t)#0.

4. Eulerian integral involving the multivariable I-function
(t—a)(l+c)

dt
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The main result to be established here is
Theorem 4.1.
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provided that R(u) > 0, R(\) > 0, R(pu—a—B) >0, b # a, t € [a,b]; v; > 0,
i=1,.,mb—a+c(t—a)+db—t)+#0, the conditions (f) are verified and the
conditions of existence of the multivariable function are satisfied.
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Proof. Let
1 T
M{}:W/Ll... | vlors [0

We first replace the multivariable I-function by its Mellin-Barnes contour integral
with the help of (1.1), we get
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Assuming the inversion of order of integrations in (4.2) to be permissible by absolute
(and uniform) convergence of integrals involved above, we have

b
M {(1 + €)X 8V gL S / (t — a)MZi= %S — ) [b— a4 et — a)+

“A—p—>"_ v;s; . B: u: (b_t)(l +d) p s
d(b — 1) 2F1[ ’ﬁ"u’b—a%-c(t—a)%—d(b—t)}dt}d1"'dr
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Now evaluating the inner integral with the help of Lemme (3.1) valid for ®(u) > 0,
RA) >0, R(p—a—p5)>0,b#a,tc [ab] and finally interpreting the resulting
Mellin-Barnes contour integrals as a multivariable I-function, we obtain the desired
result.

5. Particular cases

The integral formula (4.1) has manifold generality. By specializing the various
parameters and variables involved, the formula can suitable applied to derive the
corresponding results involving remarkably wide range of useful functions.
(i) Putting f = p in (4.1), provided that R(A\) > 0, R(p) > 0 and b — a + c(t —

B . ‘ (b—t)(1+4d)
A+ db—1) A0 bAat€la bl T T
transformation

< 1 and using the

oF1(a,b;b;2) = (1 —2)"° (5.1)
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we get
Corollary 5.1.
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(ii) Putting c=d =0 and v; = ... = v, = 1, we get
Corollary 5.2.
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where Y = b-t
b—a
(iii) Putting A\=p=3;c=d=1v,=...=v, =1 and a =0, we get

Corollary 5.3.
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6. Multivariable I-function with the extension of Hurwitz-Lerch Zeta-
function and a class of polynomials

In this section, we evaluate a class of MacRobert’s integral associated with the
extension of Hurwitz-Lerch Zeta function, a general class of polynomials and the
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multivariable I-function defined by Prasad [2], we have
Theorem 6.1.
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provided that R(u) > 0, R(\) > 0, R(p —a—F) >0, b # a, t € [a,b]; v; > 0,
i=1,..,r7>0,7=1,..,u,§>0,b—a+c(t—a)+d(b—t) # 0, the conditions
(f) are verified and the conditions of existence of the multivariable function are
satisfied.

Proof. Let
1

M} = s / o, v [T0o00

To prove (6.1), expressing the general class of polynomials of several variables

Plse-ey Pp;,01;---s Oq

function ¢y %" (158, ) in series with the help of (2.1) and the I-function of
r variables in Mellin-Barnes contour integral with the help of (1.1), changing the
order of integration and summation (which is easily seen to be justified due to the
absolute convergence of the integral and the summations involved in the process),

we get
oo hiRi+...+hy Ry <L

Ri R bz [° A—1 p—1

(b—t)(1+4d)
b—a+c(t—a)+db—t)

[b—a+c(t—a)+db—1t)]"F [Oz, B 1;



54 South FEast Asian J. of Mathematics and Mathematical Sciences

27t 2,80 dsy . ds, p dt
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(6.2)
Assuming the inversion of order of integrations in (6.2) to be permissible by absolute
(and uniform) convergence of integrals involved above, we have
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To evaluate the inner integral, use the Lemme valid for ®(u) > 0, R(\) > 0,
Rp—a—p)>0,b#a,t€[a,b],b—a+c(t—a)+db—t)# 0, the conditions (f)
are verified and finally interpreting the resulting Mellin-Barnes contour integrals
as a multivariable I-function, we obtain the desired result.

7. Multivariable H-function
If U =V = A= B = 0, the multivariable I-function defined by Prasad [2]
reduces to the multivariable H-function defined by Srivastava et al [5]. We have

the following results.
Corollary 7.1.
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under the same conditions and notations that (6.1) with U =V = A= B = 0.

8. Srivastava-Daoust function
If

A (u) u
| ESTCH PRRIIES | B CATRTIS § R G P
B(L;Ry,...R,) = I (8.1)

c D) u
[~ <cj>M+ PSR ) U | e Ui P

then the general class of multivariable polynomial S o “[zl, wey 2] Teduces to
generalized Lauricella function defined by Srivastava et al [3].

2 | ((=L)s Riy ooy RuJ[(a); 0, 0°9] 2 [(); )5 s [(B1); 0]

Zu | (it ] [(d); 075 s [(d™); 6]
(8.2)
and we have the following formula
Corollary 8.1.
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under the same conditions and notations that (6.1) and
—L B(E; vy Ry .
B, = (“L)mit shur, BUE; Ba, ooy B ); B(L; Ry, ..., R,) is defined by (8.1).

Ril.. R,

9. Conclusion

In this paper we have evaluated a general Eulerian integral involving the multi-
variable I-function defined by Prasad [2], a class of polynomials of several variables
and a extension of the Hurwitz-Lerch Zeta function. 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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