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ABSTRACT

In this paper, two multiple integral transformations of the multivariable A-function defined by Gautam and Asgar [3] with general arguments have
been established. Next two new multiple integrals for the multivariable A-function have been evaluated by employing the transformations. The
integrals have further been generalized to give two another multiple integrals involving product of two multivariable A-functions in their integrands.
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1.Introduction

The serie representation of the multivariable A-function is given by Gautam and Asgar [3] as
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The multivariable A-function defined by Gautam and Asgar [3] is an extension of the multivariable H-function defined
by Srivastava et al [4,5]. The multivariable A-function is defined in term of multiple Mellin-Barnes type integral.

7 s
1 (aJ,A(l ,A§- >)1~,p

. —  Amumy,ni;ems,ng
A(Zy, » Zs) Ap,q:pl,ql;"' iPsy4s

. 1 s
7. | 05B - B)ia:

1 1 s S
() s 5 (7,081,

(1.7)
1 1 s s
(@57, D)1 gus - 307 D),
d) Ug,y - ,us)HHZ{(ui)Zf"dul---dus (1.8)
1 i=1
where ¢'(uq,- -+ ,us), 0(u;) for i =1,--- s are given by :
b; — By, T(1—a; +5%  ADy,
¢ (u1,- -+, us) = I=, I i o )HJ R d 21715 2 (le (1.9)
H?:nﬂ I'(a; Zz 1A u;) J m+1 (1_bj+zz‘:1 Bj uj)
(4) (4) my (i) (i)
Fl—c +C U; o IN(dY — DYy
filws) = pHJ 1 (<z> 0 )HH 5 om <3> (1.10)
it D = O ) J mip1 L1 =d;” + D7)
Here m,n, p,q,m;,n;,pi,c; € N i=1,--- | r; aj,bj,csz),dﬁz),A(z) B(l) C(Z) D(z) eC
The multiple integral defining the A-function of r variables converges absolutely if :
/! 1 / Ix /
|a’rg(Qz)Zk| < E’r’kﬂ—7£ = 0777i >0 (111)
F T ADAY T @189 TTe @100 Ty -
o = [[{A7Y B2 Ty TIHE % i=1, s (1.12)
Jj=1 j=1 j=1 j=1
p a i ' pi
f=Im(Y AV ST BY Y DO N ePyi=1,0 s (1.13)
=1 =1 =1 =1
n (i) P ) m . q . m; (i ) Pi .
PSR VRIS S SR RO S D Ol D SR o
j=1 j=n+1 j=1 j=m+1 j=1 j=mi+1 j=ni+1

ISSN: 2231-5373 http://www.ijmttjournal.org Page 137



lalitha
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 52 Number 2 December 2017


lalitha
Text Box
ISSN: 2231-5373                      http://www.ijmttjournal.org                                      Page 137



International Journal of Mathematics Trends and Technology (IJMTT) - Volume 52 Number 2 December 2017

i=1,---,s
For convenience, we shall note.
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2. Multiple integral transformations

In this section, following multiple transformations are established.
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and the function f is so prescribed that the various integrals in (2.2) exist. Also R,, is the region defined by
>0 and Zc” b<1(j=1,---,p)

Proof of (2.1)

Writing contour integral for the multivariable A-function in the Lh.s. of (2.1), changing the order of integrations, which
is justified under the conditions mentioned with (2.1), we find that
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Now, by an appeal of the following useful result of Edwards [1, page 172] :
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and using (1.8) again, we get the right hand side of (2.1).
To prove (2.2), we follow a method similar to that given above.
3. Multiple integrals

In the early section, we have remarked that a number of multiple integrals can be easily obtained by choosing the
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function f suitably. For the sake of illustration, we evaluate here following two simple and interesting multiple
integrals :
First integral

Taking f(z) = 2°(1 + z)~* in (2.1), using (1.8) and a known result [2, page 10], to evaluate the z—integral, we arrive
at the following interesting and new integral.
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Second integral

Taking f(z) = 2°(1 — z)~* in (2.2), using (1.8) and a known result [2, page 10], to evaluate the z—integral, we arrive
at the following interesting and new integral.
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4. Generalized of the integrals (3.1) and (3.2)
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The integral (4.1) is valid if :

(i) the sets of conditions given with (3.1) are satisfied.
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(iii) The multiple series on the right hand side are absolutely convergents.

A M® N®
RRETD IS SRS oD SURTIEN
j=1 J=1
Second integral
o -2
2 1 t o t
S5— 1, ti /!
[ e (X ] (-
Ry =1 j=1 j=1

4.1)

ISSN: 2231-5373 http://www.ijmttjournal.org Page 142



lalitha
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 52 Number 2 December 2017


lalitha
Text Box
ISSN: 2231-5373                      http://www.ijmttjournal.org                                      Page 142



International Journal of Mathematics Trends and Technology (IJMTT) - Volume 52 Number 2 December 2017

(1)

u p
_ NP m,.t D /,.t P U
1 (1 j= lcjx]) ( j= 1CJxJ) j=1%j
A
u P (s)
P 77 p /M7 P U
ar (1 =155 ) ( j=15"%j i=1"j
—v1 n1 o
_\P 1.t P 7 P Yj
Z1<1 j= 103%) ( = 103953) j=1";
A dxy---dx,
—vs vl
_\P 1,.t p 1, .t D
Zs (1 Jj= lc]xj) ( i=1%"; Jj= 1x]

Lg”(—) i—19i P (0//)—(5j+u§.i)nciygi)/tj

= iy P2 o
_ZZ¢ : r (z) ) H ’ tj

Gi=1g;=1 Hz 1€ g" j=1
(1)

IN—v: [t i 1 s
Z1 j= 1(Cj) J /J 1— sj+1t§l)ncix91', . ’U; ) L UJ(. )

. tj Tt 7 ’

Am n+p+2; X Lp
p+p+2,9+2;Y
_ )y ..

ZS H?:l(cfj/) Vi /ts (1'8(776;“%) . Vla"' 7VS>7

(1-0 — pnc,,g: — S )i+ Vi, oo s + Vo), (ZA —ungy g, 1 01,7+, 0s), A
: 4.2)
(_/\ -0 (u +P)77Gr,:.,g,: - S(UGI:,gV,:) Dyt Vi, .- yHs + Vs + Vs),B

P (2)
Sj + j nGl 594

where S(1G;.g;) Z

=1

, ¢, ¢i and G, g, are defined respectively by (1.2), (1.3) and (1.4).

/
I
J—‘
S

also R, is the region defined by x, >0 and ZP: at
The integral (4.2) is valid if : .

(i) the sets of conditions given with (3.2) are satisfied.
(i) wpul? > 0G =1, pri=1,--- 1)

(iii) The multiple series on the right hand side are absolutely convergents.
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Proof

To prove (4.1), first expressing the multivariable A-function defined by Gautam and Asgar [] in series with the help of
(1.1) and we interchange the order of summations and (; - - - z,)—integral (which is permissible under the conditions
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stated). Now collect the power of E C;T; and 1 — E ¢;Z; and use the integral (3.1), we obtain the desired result.
j=1 j=1

The integral (4.2) can be proved in a similar manner.

5. Conclusion

The integral (4.1) and (4.2) involve the multivariable A-functions defined by Gautam and Asgar [3], which is quite
general in character. On specializing the various parameters of these functions, a number of new obtained double, triple
and multiple integrals can be obtained involving special functions of one and several variables.
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