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ABSTRACT

In the present paper we evaluate Boros integral with three parameters involving the multivariable Gimel-function. We shall see several corollaries
and remarks.

Keywords: Multivariable Gimel-function, multivariable I-function, multivariable H-function, multivarialbe Aleph-function, Aleph-function of two
variables, aleph-function of one variable multivariable I-function, I-function of two variables, I-function of one variable, multivariable H-function,
Mellin-Barnes integrals contour, Boros integral.

2010 Mathematics Subject Classification :33C05, 33C60

1. Introduction and preliminaries.

The object of this document is to evaluate the Boros integral involving the multivariable gimel-function ;

Throughout this paper, let C, R and N be set of complex numbers, real numbers and positive integers respectively.
Also Ny = N U {0}. We define a generalized transcendental function of several complex variables.
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1 :
) (27rw)r/L /L §(st, -+ vsp) [[on(sn)zit ds - dsy (1.1)

" k=1

2 . 2 k
E(s1, ) = I1;2, 42 (1 — a2j +> agj)sk)
) b) T _— R ; - - k
2y lTia H§:2n2+1 4202 (ag;y, — Zk 1 0‘2312 )Hq 2, TB2iia (1 — bojy, + Zk 1 ﬂégzz k)]

T2, 4% (1 — ag; + Zi 1 aéj)sk)
R‘ i 3 k i 3 %
Zisll[Tis H?:dn;;—l—l [Assia (agji3 - Zk:l aéjzgsk)nq 3 T'Bsjis (1- bsji, + Zk:1 ﬁ§j238k)]

T - k
[T, T4 (1~ am +37_ aMsy) .
R, iy o 7 )
Zir:l[ﬁr ?an"l‘l [Argir (arﬂr Zk 1 aTj’L Sk)Hq FBUW (1 — br]u + Zk 1 ﬁ£j2 )]

and
9 ) .
Hmz(k I‘Dg(k) (d;k) . 5(k)8k) Hrik) chgk)( (k) +ny (k) 0
Or(sk) = R(k) D(_I.c()xc) (k) P, (k) ")y (k) (k) (1.3)
it =1 [Tiw) HJ m(k)+1r 31 (1 - i) + 6 M)S )Hj;w)ﬂr Ot (e o ’Yﬂ<k>$k)]

1 1
D ( ; )7’YJ ]1,n, stands for (c(1 ),'y( )) . ’(C(l)’m(bll))‘
2) Na, -+ Ny, m(l), n(l)’ L ,m(T)’ n(r)7pi2a qi27R27Ti27 Dy QiraRra Timpi(r)qu'(r)yTi(rhR(T) c Nand Verify :

0 < m2,0 < ny < piy,+,0 <m0 <y < iy, 0 <MY < gy, oo+, 0<m™) < gy
3)7i,(iz=1,--,Ry) e RT; 7, € RY(ip =1,--- | R.);my0 €eRT(i=1,--- ,R(k)),(k: Lo ,r).

4)w§k>,cj<,k> eERY: (=1, ,np)i(k=1,-- ,r);aj(k)’pyc) ERT: (=1, ,mp);(k=1,--- 7).

C(k)

ji(k) € R+7 (.7 = n(k) + 1, p(k)) (k‘ = 1 )’

D( ()k) ERT,G=m® +1,-- ¢®); (k=1 7).

a,(cl]),Akj ERT (=1, mg);(k=2,---,7);(I=1,--- k).

a,(cj)zk Apjir ERY (G =np+ 1, ,pi); (k=2,---,r);(I=1,--+ k).
Bl(cl]‘)ik’Bkjik ERY GG=mp+1,- ,q,); (k=2 r);(l=1,--- k).

08 eR (=1, , BOY, (G =m® + 1, qu); k=1, 7).
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P €RY (i =1, ,RP);(j =n® + 1, pw); (b =1, ).

J
arjiy €ECi(G=np+ 1, pi ); (k=2,--- 7).
bkjik €C7(J:mk+17 »sz)y(k:l 7T>'

d(k) €C7(Z:17 1R(k))a(]:m(k)+17 7q1(k))7(k:17 ,’f‘).

i)

Ay €Cii=1, RO (j=n® + 1, pw)i(k=1, 7).

The contour Ly, is in the si(k = 1,--- ,7)- plane and run from o — ico to o + ico where o if is a real nurnber with
2
loop, if necessary to ensure that the poles of I'42/ <1 —ay+ Y ag';)sk> (G=1,--+,ny), [ (1 — ag; + Z ay; sk>
k=1

. - i . (k) .
(]:17"'7n3)7"'7FA” <1aTj+Za£’j) (J:L"'vnr)srcj (1_0( +fy_§) )(J:]-?"'an(k)(k:L"'7T)t0

i=1
the left of the contour Ly and the poles of I'?;” (dﬁk) - 5](1@)%) G=1,---,m®)(k=1,---,r) lie to the right of the

contour L.

The multivariable Gimel-function defined by (1.1) is analytic of z; (¢ = 1;--- ,r) if
Pigy Pi(k)
k) (k k) (k k) _(k
Tiy Z AgJZQO‘(zjzz to T Z AS“W)« S‘J2 + Tiow Z Cj(l()k) _7(1()’°)
j=1 j=1
S0 = k) 50 =0
k) ok k) ok k
Tiy Z BjS2/8§jz)2 — =T Z B'rjz, ﬁ'l‘jl — Z Dﬂ(’c)(sj(ﬂk) <0 ( 1’ T ’T) (14)
7j=1 j=1 J=1

The integral defined by (1.1) converges absolutely if

1
larg(zk)| < QAgk)w where
m® n() N2 Dig DPig
k k) ¢(k (k) _(k k k k
AN = D e e 3 el B A+ DAl n B vl
Jj= j=nz+1 j=nz+1
i, ™ PP
k k k k k
+eoet ZATJO‘( ) - Ti, Z Arjiraﬁjzr — Tik) Z Dj(z()m(sj(Z()M + Z C;Z()k)7ﬂ<)k>
j=1 Jj=n,+1 j=mk) +1 j=n(k) 41
Qig Qiy
k k
—Tiy Z szhﬁéng - T Z Brjirﬂf«jg,,, (k? =1 aT) (1.5)

Following the lines of Braaksma ([3] p. 278), we may establish the the asymptotic expansion in the following
convenient form :

Az, 5 2) = 0( 2| s |z [™7)  maz (2, - - 2] ) = 0

3(217"' 721“):0(‘21|51"" 7‘ZT|IBT)’min(|Z1|7"' 7‘27‘)_)OOWhere L= 17 y e

) d(z) (Z -1
D](-z) ( i‘))] and 3; = max Re Cj(-l) < @ )]
5 1<j<nd (

J 75

In your investigation, we shall use the following notations, see Ayant [2].

o; = min Re
1< <m )
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1 2

A [(32]’aéj)’a23 s Aoj)ns [T (a2312’aég)zg>0‘ém’A2Jzz)]n2+1,p12 [(a3]7a3j 7()‘:(3])70‘3] s Azi)ng,

1 2 3 1 1)
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L CTORT TR aEr)fl)jiT._l T O‘Erflgjzy._l s A—1)jir)ne v,
1 1

A = (ol 0 Al b (@i 0l o @l s Avi s,

1 1 1 1
A= [(C§ )? ]( ), C( ))]l,n(l)a [Ti(l) (C;‘,L‘()l) ) ’YJ(-i()l) ) C](Z()l))]n(l)_;’_l p(l)z T

) ). () ) )
[(cjr Vg ’er MN1n s [Tiem (Cjz(7~),'7j:<r)7Cj;T))]n(r)H’pgr)

B = [7—22 (b2J12 ) 62312? 62]12 BQJZz)]l Qin ) [Tlfs (b3ﬂs ) 63313’ 633133 /83]L5 B3J13)]1 Qiz? s

1 1
[TiT—l(b(r_l)jir—l;ﬁ((rll)jir_l ' 75(: 1))J1r 1’ B(r 1)ji,— 1)]1 Qi,_q

1
B=[n (bi; 8% -, 8" s Brji, )1as,

TJp? y Mrgino

1 1 1 1 1
B = [(d; ),55 ); D( ))]l,m(l)a [Ti(l)( jl(l)’(sj(lgl)’D;’L()l))]m(l)—‘rl,qgl);' CtS

(@5, 8575 DY)y s [ (550 85203 D V] g1 g0

U=0,n2:0,n3-:;0,n_1;V=mW® nW;m® n®.,. ...pn0 pn

_ . . . . . _ . 1). . . . T
X = Piys iy Tios Roy o 5060 Qi Ty - Beo13 Y —pi<1)7qi(1>,n<1>,R( )7"' ,pi<r>,qi<v~>,Ti<v~),R( )

2. Boros integral.
We have the following integral

Lemma

) 2 p+1 B (p + 11 )
1 212 dz = T
o \a?zt 4+ (2ab+ )z + b 2a [2a(b + [b]) + ]2
1
b>0,2a(b+ |b]) +c> 0, Re(p) > fi,B(., .) where is the beta function

Concerning the proof, see Boros et al [3],

3. Main integral.

In th hall note X = v’ dy—-
nt € paper , we sha note _a2x4—|—(2ab—|—c)x2+b2 an — [2a(b+|b\)—|—c]
We have the general formula :
Theorem.
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AV A;(%—l;a1,~-~,ar;l),A:A
I+1 a a,. _ U;0,n,+1:V
/O X ] (ZlX ez X )dl’ _QTJX;pir+1,qu+1,Tir:RT:Y : : (31)

2, Y% BB, (-, - ,a.;1): B
Provided that

a) a; >0,i=1,---,7r,b>0,2a(b+ |b]) +¢ >0

d(i) 1
(4)
b) Re(l +ZO[Z1<?EEUD Re< >>—§

a\"

Olarg(z:X*)

1
< iAgk)w where Agk) is defined by (1.5).

Proof
To establish (3.1), replace the modified of multivariable Gimel-function by its Mellin-Barnes integrals contour from
(1.1) and get the following form of integral (say G)

o0 1 r
G = Xl+1 7/ /1/ 0:(8:) 25 X5 dsgy - - - ds.d -
/0 (2mw) [, L )(s1, 757«)11;[1 i(81)z; S1 sydx (3.2)

ow we interchange the order of integrations which is justified due to the absolute convergence of integrals involved in
the process, we get

Now using the lemma and definition of beta function, we obtain

He 54)27 / XU i @i qrdsy - - - ds, (3.3)

=1

oS+ i
/OOXHHZI:l aisi qp — D (5) D (1430 aisi +5) Yz osits (3.4)
2a0 (1+ >0, ;s + 1) '
and
T P §
H9 %) <l+z 104192 %) YZ+Z7;:1 @;isitz dsy---ds, —
2al’ (l + Zi:l a;S; + 1) "

T 1 YH_‘; l iS4 1 YZ;= ;S

(2) i 1 / / ¢(51,.. HH +Z =1 %S + 2) ! dsy - - - ds, (3.5)

2a (27w)" /1, L. P(l+Y_ ausi+1)

Now, we interpret the resulting by means of Mellin-Barnes multiple integrals contour to get the required result.
4. Special cases.
In this section, we shall see several corollaries and remarks.

If nQI"':nT—l:m2:m3:"':m’r‘:pi2:quZ"':piT71:q’L’r,l:0 and Tigz"':Ti =

Ty = = Ti(r) =Ry=---=R, = R — ... = R = 1, then the multivariable Gimel-function reduces to
multivariable I-function defined by Prathima [18], see [19-22,28-30,34,35]. We have

Corollary 1.
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zZ1Y ¥ (%—l;al,---,ar;l),A:A
I TXHI (X X =2 (%)23 S 3 (.1
0
zrl'/‘”‘ B, (-Laq,- ,ar;1): B
under the same conditions that (3.1)

a) a; >0,i=1,---,7r,b>0,2a(b+ b)) +¢ >0
b)|arg(z; X)

< §Q;7r where

n® MO m® @
TIPS SPTNCNE S R DY
k=1 k=1

k=n()+1 k=m()+1
N0 N ) () NS pl) 4l
+3 A0 = > AYe) => By g (4.2)
k=1 k=n+1 =1

T 4@ 1

) i J _Z

omet o i 7o)
i= J

If r = 2, the multivariable I-function reduces to I-function of two variables defined by Kumari et al. [8], see [9-14,17].
Let

A= {(ai i, Ai; Ai) b1 A = {(e5 Eis Bi) J1.po» {965 Gis Gi) b (4.3)
B = {(bi; i, Bi; Bi) }1,15 B = {(fi; Fis Fi) Y1905 { (hi; His Hi) }1 g, 4.4
We have,

Corollary 2.

P ()i

o0
/ Xt Ioan1§m2,n2;m37n3(lea1 , 20X *2)dr = 5
O a

P1,915P2,92;P3,:93

z1Y ™ (% —l;aq, Qo 1) VAL A

0,n1+1;ma,n2,ms3,n3 . .
p1+1,q1+1:p2,92;p3,93 (4.5)

22).”*2 B, (-1;a17;x2; 1): B
under the same conditions that (4.1) with » = 2.
If » = 1, the multivariable I-function reduces to I-function of one variable defined by Rathie [23].
Let
Ar = (aj, 050 Aj)rp; Br = (b, 55 Bj)iq

we obtain the following result

Corollary 3.
1
oo T (1 YlJr% (5_1;01;1)71415
/ Xz X *)da :% | 2y : (4.6)
0 By, (=las1)
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under the same conditions that (4.1) with 7 = 1.

4. Multivariable Aleph-function.

If n2:"':nr—1:pig:pigz"':piT,l:07m2:"':mr—1:%'2ZQi3:"':(Jir,1:07 and
A2j = A2ji2 = B2ji2 = ... :ATJ = Arjz',,. = Brji,. =1, Arj = Arji,,, = B'rji,,y =1 then the multivariable Gimel function
reduces to multivariable Aleph-function.
For convenience, we will use the following notations in this paper ( see Ayant [1])
V=myny- sme,ng (4.4)
W =pim, ¢, Tw; R(l)’ T Pit) 5 4y T 5 R™ (4.5)

1 r 1 r
A=((az05”, - afw [iagisaly s af g, (46)

1 1 1 1 . . r r r r

C= [( ( )7'73( ))]lmlv [Ti(1>(C;i()n;'7](~i()1))]m+1,pi(1)a T a[(cg' )5')/](' ))]l,n,,y [Ti(v-) <C;i()7-)§7§i()7-)>]n,.+1,pi(r) (4.7)

1
B=1[(b;: 8", Bt a0 85, B et 1,0, (4.9)

1 1 1 . . r r s T
= [(d§ )5 5; ))]l,mnTz‘(l) [(dgl()l)] 6](1()1))}7711—&-1,(11.(1) y a[(dg‘ )3 5]( ))]1,mra [Ti(ﬂ (d;z() )?5](2() ))]mr—&-l,qi(r) (4.10)
We have the following result
Corollary 4.
7Y™ (% —lag,- - ,ar) LA C
>0 r(HyHs A '
l « a,. _ n+1:V
/0 XHIR (2 X, 2 X7 )da =2 N e (4.11)
z. Y o B, (-Lag, - ,ap): D

a; 1 1 (k)
a) larg(z,X)| < §Ai 7, where

n qi n P;k)

k k k k
A0 = 3 ofon S el n ) e 3 o
j=1 j=n+1 j=1 j=1 j=ng+1
q;(k)
+Z5(k)_ i) Z 6§f(k)>0 with k=1,---,ri=1--- R i®=1... RW (4.12)
Jj=mr+1

The complex numbers z; are not zero.Throughout this document , we assume the existence and absolute convergence

conditions of the multivariable Aleph-function.

b) o;>0,i=1,-,r,b>02ab+b)+c>0

T d('L 1
c) Re(l) + Zlai 1<r§1g11m Re (5(1)> > ~3

Let
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Ay = (aj, 05, Aj)1n, [Ti(ajis s, Aji)lns1,p, B2 = [7(bji, Bjis Bji)l1,Q,

Ca = (¢, Yj)1nys [Tt (i, Vjir N my+152,0 5 (€55 Ej) 1nas [Tirr (€537, Vit ) a1, P

D2 = (dj76j)1m13 [ ( 31’76 )}ml—&—l,Pl//) (fj7 )1m2: [Tl”(f]l”aF]l”)]mg—)-l Ho

(4.13)

(4.14)

(4.15)

The multivariable Aleph-function reduces to Aleph-function of two variables defined by Kumar [7] and Sharma [25],

we have
Corollary 5.
0o T l) Yl+%
+1 oy (e _ (2 0,n+1;my,n1:m2,n2
/ X N (ZIX ’ 22X )dx - 2 NP +1,Qi 41,7573 P ,Qur Tir w3 Pyir \Qurr T 0!

21Y | (5 —lag,az), A2 : Cy
ZoY &2 Ba, (—l;a1,2) : Dy

a) Existence conditions of the integral (4.16) are

Py Qi Py Qi
A= Tizaji _TiZBji + 7 Z’in — Ty Z6ji’ <0
j=1 j=1 j=1 j=1

P Qi

A2 =1T; ZAJZ T Z B_]’L + Tyt ZE]Z” — T Z F_]l” < 0

b) The integral defined by (4.16) is converges absolutely, if

P,
_ZQJ—TZ Z Qi 712ﬂ32+z’7] —Ty Z ’Y]Z/-}—ZE — T Z ’)/]ZN>O
Jj=n+1 j=ni+1 j=no+1
Q;n
A= ZA —7 Z Aj; TlZB]Z-l-Z(s — Ty Z 6ﬂl+ZF—Tz,, S Fn >0
j=n+1 j=mi+1 j=ma+1

and ) )
) larg(:1 X*)| < 3T and Jarg(#2X*?)| < §7rA

Let
AY = (aj, 05, Aj)1m, [(ags, aiy Aji)lns1,p, 3By = (053, Bji, Biji)l1,Q.

C5 = (¢5,7 ) 1n1s [(Sir, Vi) na+1:8,5 (€55 Ej)inas (€537, Vi) nat1;P,0

Dl2 = (dj76j)1m17 [( ]7/76 )}m1+1,1u; (f]7 )1m27 [(f]l”7 ]Z”)]m2+1 HO

(4.16)

(4.17)

(4.18)

(4.19)

(4.20)

(4.21)

(4.22)

(4.23)

The Aleph-function of two variables reduces to I-function of two variables defined by Sharma and Mishra [27], we have

Corollary 6.
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zZ1Y (l -l 042) Al C)
o r (1) Y'Hl 2 Y 2 2
= 2
1+1 (e %1 o _ 2 0,n+1;m1,n1:ma,n2 . .
/O X I(ZlX ,ZQX )de‘ _Tlpi+1,Qi+lT§P¢/’Q.L/QT/EPVMQ‘L”;T” ) (424)

. / . .
79Y *2 5 (=la1,a9) : Dj

under the same conditions that (4,16) with 7;, 7, 7» — 1.

The multivariable Aleph-function reduces to Aleph-function of one variable defined by Sudland [34].
Let

A= (aj,Aj)1,n - [Ti(ajis Aji)lnt1,p; (4.25)
B = (bj, Bj)1,m - - [Ti(bji, Bji)lm+1,4: (4.26)
We have

Corollary 7.

o0 r(yts
/ XTIN (2 X*)de :%ij’gi | 2Y? : (4.27)

0 a B, (-L;a)
under the same conditions that (4,11), with » = 1.

The aleph-function of one variable reduces to I-function of one variable defined by Saxena [24]. Let

A= (aj, Aj)1n - [(agi, Aji) s, (4.28)
B’ = (bj, Bj)1,m - [(bji, Bji)lm+1,q. (4.29)
We have
Corollary 8.
1 . ’
/ OOX”II(zXa)d:z: :w I G | 2Y® (5 - l7.a) A (4.30)
0 ¢ o B, (-a)

under the same conditions that (4,11), with » =land 7; — 1

Remarks
We have the same integrals with the H-function of two variables [6] and H-function of one variable.

If Agj = Agji2 = BjSz =" :Arj = Arjir = Brjir = ].E:lIlCl’l'i2 = =T, =T = =T = R2 == Rr
=Ry=---=R,=RWD =...= R =1, then the multivariable Gimel-function reduces to multivariable I-
function defined by Prasad [22]. We have

We note

A= (agj; @y, 051005+ 5 (@G 1)53 U1y Q1)) Lpe (4.31)

B= (bZ]’ ﬂéj’ BIQ/j)17Q2; B (b(?”—l)]’ BéT—l)j’ T 752;7,11)]')1,(1,‘,1 (432)
(arJaOCr]a 7aTj )1,pr . (ClpOé])Lp/, a((l] ,Oé] )1)p(r) ( ] )

B= (b.;; 8., , 8" LB = (8, By 3 (07, 3T .
ris Prjs » My )LQT- s P51, 7( iP5 )1,e™ (4.34)
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X =D2,q2;P3,G3; 3 Pr—1,Gr—1; U = ma,na;m3, mg; -+ 5 Mp_1,Mp_1 (4.35)
V=0.¢) - ",¢");V = n);(m",n") (4.36)
Corollary 9.
AR A;(%—l;al,nwo@),A:Ql
oo T (;) yits ' . .
I+71 a o _ V;0,n,+1:X
/O XUt [(z1 X%, 2 X )da —QTIU;pr+1aQT+1:Y . . (4.31)

Z,Y Or BB, (-Lai, - ,a,) B
Provided that

a) a;>0,i=1,---,7,b>0,2a(b+1b]) +¢c>0

T d(‘Z) 1

. i J __

b) Re(l) + E 1 o 1<g{rgln(i) Re <5@ > > =5
i= pi

, 1
o)arg(zX*)| < igg’w where

n(®) m(® no

Qg’:;af)— Z o +Zﬁk Z ﬁkl)jLZ Z Z

k=n()41 k=m() 41 k=na+1 k=1

P3 a3 ) a3 . dr .
> aglt +Za“> S Zﬂ =3B =D =Y 0 =1 ) a3)
k=n3+1 k=n,+1 k=1 k=1 k=1

Now, the multivariable I-function defined by Prasad [15] reduces to multivariable H-function defined by Srivastava and
Panda [31,32], we haveU =V = A= B =0 and

Corollary 10.

Zlyal (%—l;a1,~~~,ar),A:Ql

) T (L) yits ‘ :
/ X" H (X% 2, X% )de :% Oy . . (4.33)
0
2, Y %" B, (-Lag, - ,ap) B
Provided that
a) a;>0,i=1,---,7,b>0,2a(b+1[b]) +¢c>0
dy 1
J _
b) Re(l +Zou \Djflg}mRF (5(Z)> > — 5
J
1
Olarg(z;X*)| < 59;”% where
n(® p( m(® g p
QU :Zag)_ Z a(z)+zﬁ(z)_ Z @g +ZO‘ Z ](cz)_zﬁl(cz)>0
k=1 k=n() 41 k=m() 41 k=n+1 k=1
Remarks.

We obtain the same results about the multivariable A-function defined by Gautam et al. [4], the Aleph-function of two
variable defined by Sharma [24], Kumar [6], the multivariable I-function defined by Sharma and Ahmad [26], the
modified multivariable H-function defined by Prasad and Singh [16], the I-function of two variables defined by
Sharma and Mishra [27], the I-function of two variables defined by [8], see [9-14,17] , the Aleph-function of one
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variable [33], the I-function of one variable defined by Saxena [24], the I-function defined by Rathie [23], the H-
function of two variable defined by Mittal and Goyal [6], the H-function.

5. Conclusion.

The importance of our all the results lies in their manifold generality. First, by specializing the various parameters as
well as variables in multivariable Gimel-function, we obtain a large number of results involving remarkably wide
variety of useful special functions ( or product of such special functions) which are expressible in terms , Aleph-
function of several variables, Aleph-function of two variables, Aleph-function, I-function defined by Rathie [23], I-
function defined by Saxena [24], H-function, Meijer’s G-function, E-function, and hypergeometric function 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 interesting cases appearing in literature of Pure and Applied Mathematics and Mathematical Physics.
Secondly, by specialising the parameters of the Boros integral, we obtain a large number integrals involving the special
functions.

References.

[1] F. Ayant, An integral associated with the Aleph-functions of several variables. International Journal of
Mathematics Trends and Technology (IJMTT), 31(3) (2016), 142-154.

[2] F.Ayant, Unification of Ramanujan integrals with some infinite integrals and multivariable Gimel-function,
International Journal of Mathematics Trends and Technology (IJMTT), 60(3) (2018), 133-141.

[3] G. Boros G. and V. Moll, An integral of three parameters . Siam Review 40 (1998), page 361-368.

[4] B.L.J. Braaksma, Asymptotics expansions and analytic continuations for a class of Barnes-integrals, Compositio
Math. 15 (1962-1964), 239-341.

[5] B.P. Gautam, A.S. Asgar and A.N Goyal, On the multivariable A-function. Vijnana Parishad Anusandhan Patrika Vol
29(4) 1986, page 67-81.

[6] K.C. Gupta, and P.K. Mittal, Integrals involving a generalized function of two variables, (1972), 430-437.

[7]1 D.Kumar, Generalized fractional differintegral operators of the Aleph-function of two variables, Journal of
Chemical, Biological and Physical Sciences, Section C, 6(3) (2016), 1116-1131.

[8] S. Kumari, T.M. Vasudevan Nambisan and A.K. Rathie, A study of I-functions of two variables, Le matematiche,
69(1) (2014), 285-305.

[9] Shantha Kumari. K, TM Vasudevan Nambisan, On Certain Derivatives of the I-function of two variables,
International Journal of Science, Environment, 2 (2013), 772-778.

[10] Shantha K Kumari, Vasudevan Nambisan, On a Double Integral Involving the I-Function of Two Variables,
Applications & Applied Mathematics, 11(1), (2016), 300-306.

[11] Shantha K Kumari, Vasudevan Nambisan, On some summation formula for the I-function of two variables,
Applications & Applied Mathematics, 9(1), (2014), 362-370.

[12] Shantha K Kumari, Vasudevan Nambisan, Integrals Involving I-Function of Two Variables, Advances in
Computational Mathematics and its Applications (ACMA), 2(4), (2013), 324-328.

[13] Shantha Kumari. K, TM Vasudevan Nambisan, Arjun K Rathie, A Study of I-function of two variables, Le
Matematiche, 69(1), (2014), 285-305.

[14] Shantha Kumari. K, TM Vasudevan Nambisan, On Certain derivatives of the I-function of two variables,
International Journal of Science, Environment, 2 (2013), 772-778.

[15] Y.N. Prasad, Multivariable I-function , Vijnana Parishad Anusandhan Patrika 29 ( 1986 ) , page 231-237.

[16] Y.N. Prasad and A.K. Singh, Basic properties of the transform involving and H-function of r-variables as kernel.
Indian Acad Math, no 2, 1982, page 109-115.

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



vts-1
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 65 Issue 9 - Sep 2019


vts-1
Text Box
ISSN: 2231-5373                                 http://www.ijmttjournal.org                              Page 47



International Journal of Mathematics Trends and Technology (IJMTT) - Volume 65 Issue 9 - Sep 2019

[17] K. Pragathi. Y., Alem Mabrahtu, B.V. Purnima and B. Satyanarayana, B. (2016). Mellin and Laplace Transforms
involving product of Extended General Class of Polynomials and I-function of two variables, IIMSEA. Vol. 10(3), 143-150.

[18] J. Prathima, V. Nambisan and S.K. Kurumujji, A Study of I-function of Several Complex Variables, International
Journal of Engineering Mathematics Vol (2014), 1-12.

[19] J. Prathima, V. Nambisan and S.K. Kurumujji, A Study of I-function of Several Complex Variables, International
Journal of Engineering Mathematics Vol (2014), 1-12.

[20] J. Prathima, V. Nambisan and S.K. Kurumujji, A Study of I-function of Several Complex Variables, International
Journal of Engineering Mathematics Vol (2014), 1-12.

[21] J. Prathima and Vasudevan, Multiple Integral Transforms Involving I-Function of Several Complex Variables,
Journal of Inequalities and Special Functions (Ilirias), 5(1), (2014), 13-20.

[22] J. Prathima and Vasudevan, Multidimensional integral transform involving I-function of several complex variables
as kernel, IOSR Journal of Mathematics (IOSR-JM), 10(2), (2014), 73-80.

[23] A.K.Rathie, A new generalization of generalized hypergeometric functions, Le matematiche 52 (2) (1997), 297-
310.

[24] V.P. Saxena, The I-function, Anamaya Publishers, New Delhi, 2008.

[25] K. Sharma, On the Integral Representation and Applications of the Generalized Function of Two Variables,
International Journal of Mathematical Engineering and Science, 3(1) (2014), 1-13.

[26] C.K. Sharma and S.S. Ahmad, On the multivariable I-function. Acta ciencia Indica Math , 20(2) (1994), 113-116.

[27] C.K. Sharma and P.L. Mishra, On the I-function of two variables and its Certain properties, Acta Ciencia Indica,
17 (1991), 1-4.

[28] P. C. Sreenivas and M. Sunitha, On Fourier Series of I-Functions Of r-Variables, International J. of Math. Sci. &
Engg. Appls. IJMSEA), 11(2), (2017), 193-205.

[29] P. C. Sreenivas, T. M. Vasudevan Nambisan and M. Sunitha, On Expansion Formulae Involving Multivariable I
functions, International J. of Math. Sci. & Engg. Appls. (IJMSEA), 11(2), (2017), 39-45.

[30] P. C. Sreenivas, T. M. Vasudevan Nambisan and M. Sunitha, On Summation Formulae Involving Multivariable I
functions, International J. of Math. Sci. & Engg. Appls. (IIMSEA), 10(3),(2016), 91-97.

[31] H.M. Srivastava and R. Panda, Some expansion theorems and generating relations for the H-function of
severalcomplex variables. Comment. Math. Univ. St. Paul. 24 (1975),119-137.

[32] H.M. Srivastava and R. Panda, Some expansion theorems and generating relations for the H-function of
severalcomplex variables II. Comment. Math. Univ. St. Paul. 25 (1976), 167-197.

[33] Siidland N.; Baumann, B. and Nonnenmacher T.F. , Open problem : who knows about the Aleph-functions? Fract.
Calc. Appl. Anal., 1(4) (1998): 401-402.

[34] M. Sunitha , P. C. Sreenivas and T. M. Vasudevan Nambisan, An Integral Involving The Product of an Incomplete
Gamma Function, Generalized Struve’s Function and I-Function of r-Variables, International J. of Math. Sci. & Engg.
Appls. (IIMSEA), 11(3), (2017), 179-184.

[35] M.Sunitha,P.C. Sreenivas and T.M. Vasudevan Nambisan, On the r-Integeals involving the I-functions of several
variables, International J. Of Math. Sci. And Math. Sci and Engg. Appls. (IIMSEA), 12(2) (2018), 35-42.

ISSN: 2231-5373 http://www.ijmttjournal.org Page 48



vts-1
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 65 Issue 9 - Sep 2019


vts-1
Text Box
ISSN: 2231-5373                                 http://www.ijmttjournal.org                              Page 48





