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ABSTRACT
Certain integrals involving multivariable Beth-function have been obtained in terms of multivariable Beth-function. The given integrals include a
large number of integrals involving special functions as particular cases.
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1. Introduction and preliminaries.

Throughout this paper, let C, R and N be set of complex numbers, real numbers and positive integers respectively.

Also Ng = NU{0}.

We define a generalized transcendental function of several complex variables noted 3. This function is a modification
of the multivariable Aleph-function recently defined by Ayant [1].

Al

:( ) :mz 0;m3,0;++ ;m O.m(l) n(l)»m(2) n(z) .m(r) n(T‘)
e 2 )) = ,0;m3, 05+ 5m,0; ) ; ) s )
L T PigQin Tig i R23Pig Qig Tig 3 R35 iPir s Qig s Tip R, (1) 54, (1) »Ty(1) SR 3050, () 10, () 37, () s R

Zp
(@ 1 2 ) (@2 3
[(az;; a;j), aéj); Agj)]1mas [Tig (a2jiy3 aéj)@, aéj)h s A2jiy)lma+1,p1, 5 [(@355 agj), aéj), a:(’,j); Azi)1mss

1 2
[Tis (b2jis; 5§j227 5£j22; Bajis)1,qi, 5

L (2) (3) ) )
[Tis (a3jisvasjz’y%jz‘gvasjisaASjis)]msﬂ,pig’ T [(arj;a(l) ,a(r)-Arj)]Lmr,

1 2 3 i’ i’
[Tis (b3jis; B:gjzy 52§j23’ 5:;233 Bsjig)1,qi,5 "

- 1) (1), ~01 1 1) A1
[7i, (CLT]'Z'T; af&%r, s 7O¢5,jzr; ATji1~)]mr+l,pr : [(Cg )a ]< )7 CJ( ))]1,m<1)7 [T (C;Z‘()IM’YJ(‘Z'()U?CJ(',L'()I))]

[, (brjins B - B Brji g, A, DI o [rien (a0, 680 s DY

it i i1 9513 j¢<1>)]n<1>+1,q§”

m™+1,p{"

7

v [(c§r)7 J(T); Ca(‘r))]lym(”')’ [Tico (C;';)M ’ 'VJ(';)T) ; Cg(':<)r->)]m<r>+1,p("')

e 11,8575 DIV s [ (@50, 05005 DSy g

1 r
- (2rw)" /L /L U(s1,-- 5 5r) Hek(sk)zzk dsq---ds, @

k=1
with w = v —1

, k
H;n:zl [42 (ag; + Zi:l Ozéj)sk)
i i ji 2 k i s 2 A
2ipmalTio Hé'):sz-i-l D420tz (1 = agji, — Y4y agjgz Sk)Hgé U252 (byjio + 35y ﬁéjzm)l

1,5(31"" 787‘) ==

ISSN: 2231 - 5373 http://www.ijmttjournal.org Page 46



Integrals Involving The Multivariable Beth-Function


International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 62 Number 2  - October2018

ISSN: 2231  - 5373                                http://www.ijmttjournal.org                                       Page 46



International Journal of Mathematics Trends and Technology (IJMTT) - Volume 62 Number 2 - October2018

. k
H;’:’l T Ass (agj + Zz 1 agj)sk)
R 3 . i Y 3 k
SO i T2 a D995 (1 — aggsy, — Sy el s) T2 T8 (bajis + Soi_y Bsiss)]

m, » r k
| st L4 (ar; + Zk 1 ag])sk)

R, iy Ao iy B (1‘2)
Zz, —1[7-27 j=m,+1 [Ariir (1 = Qrji, Zk 1 a?“]z )H F wlr( rjir + Zk 1 ﬁmzr )]
and
n(k) (k) k k m®) (k) k k
Ok (1) = [ 07 (@ = s T 1% (-6 )+7(‘ 's1) (13)

R(® D*) k k Pk k k
Zi(k) 1[ 3 (k) H] nk) 41 T ik (1 — d;z‘()k) + 53(1()") Sk) Hj::n(k>+1 F i ( ;Z()k) 'YJ(Z()k)Sk)]

1 1
1) A(m, a) represents the sequence ﬁ ot R atmtl
m’ m m

1 1 : .
2) ma, - - 7m7"77n( ),TL( )7” : 7m(r)an(r)api2aqmaRQaTiz" o apimqimRraTimpi(T)7Qi(T)7Ti(7')aR(r) € Nand Verlfy .
1
0< n2,0<mo < piy, o, 0< 1y, 0 < ma < piyy o+, 0 <y <y, 0 <™ <y, -+ ,0 <M < pyry and

0<n <q, - ,0<n" < g

3)Tiy(iz=1,--- , Ry) eERT;7; € RY (i =1,-+ | Rp);mymy €RY(i=1,--- \RW), (k=1,--- ,r).

97,00 €RE (=1, m B (k=1 0, DY € RE (=1 )i (k= 1,00,
A Oy €RY, (G =m® 1, p0); (=1, ,r);
8 DE e RT (G =n® £ 1,0 g®) k=1, 7).

itk 2 )

ak],Ak]€R+( =1, mp);(k=2,---,r);(I=1,--- k).

akﬂk Apjir ERY (G =mp+ 1, ,pi )i (k=2,---r);(I=1,--- k).
Bkﬂk,Bkjik€R+;(j:1,~~7qik);(/€:2,-~,r);(l:17~~-,k).

5( o ERT (=1, , RV (= n® +1,- [qu); (k= 1,--- 7).
Yo ERF =1, RO (G=m® 1, pi)i (b =1, 7).

ISSN: 2231 - 5373 http://www.ijmttjournal.org Page 47



International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 62 Number 2  - October2018

ISSN: 2231  - 5373                                http://www.ijmttjournal.org                                       Page 47



International Journal of Mathematics Trends and Technology (IJMTT) - Volume 62 Number 2 - October2018

akj'ik G(C,(]:WLk+1, 7pzk)7(k:27 ,T)-
bkjikec;(jzla"'vchk) (k_2 )

d( (k)GC( a R(k) (jin(k)'kl 7qi(k));(k:17"'ar)'

'y](.f()k) eC(i=1,---, R(k)) (j= m® 41, cpim )y (B=1, ).

The contour Ly is in the sx(k =1,---,r)- plane and run from o — zoo to o + ioco where o if is a real number with

loop, if necessary to ensure that the poles of T427 gy +Zo¢2] sk) (G=1,---,my), T4 | ag; +Za§§)sk>
k=1

(j=1,---,mg) ,---,[A (a +Za(z) =1, ,m;), o’ <1—c§k)+’y](k)sk) G=1,--- ,m®)(k=1,---,r)to the

left of the contour L and the poles of o (dgk) U“) ) (G=1,---,n®)(k=1,--- ) lie to the right of the contour

L. The condition for absolute convergence of multlple Melhn—Barnes type contour (1.1) can be obtained of the
corresponding conditions for multivariable H-function given by as :
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Following the lines of Braaksma ([2] p. 278), we may establish the the asymptotic expansion in the following
convenient form :
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In your investigation, we shall use the following notations.
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2. Required results.

In this section, we give several integrals. They will utilized in your investigation.

Lemma 1. (McRobert, 1961) )
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Lemma 2. (Erdelyi, 1954).
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Lemme 3. (MacRobert, 1939).
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Lemma 5. (MacRobert, 1962).
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provided Re(a), Re(b+ d), Re(b+ ¢) > 0.

Lemma 6. (Mathai and Saxena, p.78, Eq. (3.1.45))

i +
/o 2" VK (pa)de = p~ 2072 <a 5 C) (2.5)

provided Re(a) > Re(c).

Lemma 6. (Erdelyi, 1954)
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3. Main integrals.
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Proof

To prove the theorem 1, expressing the multivariable Beth-function with the help of (1.1), interchanging the order of
integrations which is justified under the conditions stated with the integrals, evaluating the inner integral with the help

ISSN: 2231 - 5373 http://www.ijmttjournal.org Page 50



International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 62 Number 2  - October2018

ISSN: 2231  - 5373                                http://www.ijmttjournal.org                                       Page 50



International Journal of Mathematics Trends and Technology (IJMTT) - Volume 62 Number 2 - October2018

of lemma 1, using the lemma 8 and interpreting the resulting expression with the help of (1.1), we obtain the desired
theorem 1.

Theorem 2.
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may
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To prove the theorems 2, 3, 4 ,5,6 and 7, we use the similar methods that theorem 1 bu we use the lemmae 2 ,3, 4,5 ,6
and 7 respectively.

Remark 1.

If mo=--=mMp_1=0i, =, =+ = Pi,_, = Gi,_, = 0and Agj = Agjs, = Bajs, = - =Ar; = Arji, = Brji, = 1
Arj = Arji, = Brji, =1, then the multivariable beth-function reduces in the modified multivariable Aleph- function.
This function is a modification of the multivariable Aleph-function defined by Ayant [1].

Remark 2.

If7n2:.'.:77lr:pi2 =Qi, = =Pi, = (i, :Oandq‘iz = =T, =T = =T :RQ:---:RT:R(I) =
... = R =1, then the multivariable Beth-function reduces in a modified multivariable I-function. This function is a
modification of the multivariable I-function defined by Prathima et al. [9].

Remark 3.

fAy; = Agji, = Bojiy = -+ =A,j = Apji, = Brji, = land 75, = =7, =7,0) =+ =T,y =Ry = --- = R, = RY
=...=RM = 1, then the multivariable Beth-function reduces in modified multivariable I-function. This function is a
modification of the multivariable I-function defined by Prasad [8].

Remark 4.

If the three above conditions are satisfied at the same time, then the multivariable Beth-function reduces in the modified
multivariable H-function. This function is a modification of the multivariable H-function defined by Srivastava and
Panda [11,12].

Remark 5.
We obtain easily the same integrals about the above functions.

4. Conclusion.

The importance of our all the results lies in their manifold generality. By specialising the various parameters as well as
variables in the multivariable Beth-function, we get several integrals formulae involving remarkably wide variety of
useful functions ( or product of such functions) which are expressible in terms of E, F, G, H, I, Aleph-function of one
and several variables and simpler special functions of one and several variables. Hence the formulae derived in this
paper are most general in character and may prove to be useful in several intersting cases appearing in literature of Pure
and Applied Mathematics and Mathematical Physics.
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