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Abstract :

In literature, a lot of remarkable pathway type fractional integral opera-
fors whose integrand include various special functions have been given. In this
paper, first we establish two theorems involving the composition of Srivastava s
polynomial, multivariable Mittage-Leffler function and modified I-function of
two variables with the pathway type fractional integral operators. In the next
section we shall obtain some transforms like Beta, Laplace, Hankel, Verma and
K-transforms of the composition of Srivastava's polynomial, multivariable
Mittage-Leffler function and modified I-function of two variables with the path-
way type fractional integral operators.

[1]



2 Applied Science Periodical [Vol. XXIII (4), November 21]

Keywords and phrases : Pathway type fractional integral operators, Srivastava’s
polynomial, multivariable Mittage-Leffler function, modified /- function, Beta trans-
form, Laplace transform, Verma Transform, Hankel transform, K-transform.

Mathematics Subject Classification (2010) : Primary: 26A33, 33C60, 33C99;
Secondary: 44A20, 33E12, 05C38.

1. Introduction and preliminaries :

In 1979, Prasad and Prasad [8] introduced modified H-function of two
variables and in 2012, Shantha Kumari et al. [3] defined /-function of two variables.
In this paper, we are defining modified /-function of two variables, which is the
generalization of both the modified H-function of two variables of Prasad and Prasad
and /-function of two variables Shantha Kumari, in the following manner:

m n:mi,n|:my,n2:m3,n3

Iz,,z]=
2.2,1= pqp,q|p2q2p3q3

2
)

(a OL Aja‘g)lp jaFYJsC g)];; ( js J)] Py’ (gy PJ;)l,p3
(bst's j:nj)],g (6{; 5J::D Tl})] ‘?l (f J:s j)l 42 ( j’Qj)],Q3

1
- Qni)? le jLz (s, 55) 8;(s;) B,(s,) zfl ij ds, ds, (1)
where
=lﬂllll'nj(l:v B s1-B;s2) H r%(1- a;+ousy+4;s7)
Y(sy, 52) = jq
TIT(1-b;+B,s+B;s,) H r%(a - 051~ 4;5))
=1 Jj=ntl
mi gl 5 |
[IT%(d -8 s +D;55) ILTY(1-¢;+7,81-C;s7)
o = @)

H T0(1-d+38,s- Dsz) n r%(c -Y81+C;52)
#
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_I‘ir i(f;-F sl)Hr’i«(l e;+E;s))
0,(s)) =—— = 3)

qz
Gat-f+ B T Tite-Es)
J=natl

= m2+1

m3 n3
T1 T% (h;- H; s5) 1_1 TY%(1-g +G,s3)

=1
0x(s2) = — (4)
1 T7(1-h+Hsy) H FQJ(gJ, G;52)
j=m3+l Jj=n3t+l

Here, the variables z, and z, are non-zero real or complex numbers and an

empty product is interpreted as unity. m, n, my, ny, my, ny, M3, N3, P, G, P1> 41> P2 42
D3, g3 are all non-negative integers suchthat 0<n<p,0<m<gq,0<n,<p,,0<m,
<41, 0y <py, 0<my < gy, 0<n3<p3, 0<my <gzand o, B-,'yj, 5, 4 Bj, C,D,E,
F, G, H, §,m, &, Uy, V), P;, O areall positive real numbers. a;, b, ¢;, d;, e}, [, g,
h are all complex numbers. The integration path L, in the complex s, plane runs
from O - ieo to G + ieo such that all the poles of Ti(b;- B;s; - B;sy) for j=1,..
F“f(d 8,5+ D;s,) for j=1,. ml and TY (f;- Fys)) fOl‘J 1, .» M, lie to the rlght
of L, whlleall the poles of T'%(1- -a;t o5y T 4;5) forj=1,...n,T &(1-¢ Y8
-C. 32) forj=1,..., n, and T (1- e +E Sl)fOI‘j 1,..., m,lie to the left of ;. The
integration path L, in the complex s, plane runs from G, - iee to G, + ieo such that all
the poles of T (b;- ;s - B ,5,) for j=1,..m, T 1(1 c;ty;51- C;sy) for j=
and "7 (h;- H; sz) for Jj=1,.., mylie to the right of Lz while all the poles of 1"2g
(1-a;+ 0y S|+A S5) for]—l, il F“J(d 8,51+ D;s,) for j=1,..., my and 'Y (1

- + G; 32) for j=1,..., nylie to the leﬂ of L,. When the exponents of various
gamma functions in equations (2), (3) and (4) are not integers, the poles of gamma
functions in numerator are converted to branch points and branch cuts can be cho-
sen that the paths of integration can be distorted for each of contours as long as that
there is no coincidence of poles.

Using the results of Braaksma [5] and Rathie [9], it is easy to show that the
function /[z,, z,] defined by (1) is an analytic function of z, and z, if
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a2
Vnzflj +Z§Y ZUE EnB anfi E]VF<0 (5)
g J=
P1 q3
V—Z%A +21nD+EPG anB zlgc ZQH<0 (6)
- <

Similarly following Shantha Kumari et al. [3] and Prasad and Prasad [8], it is
easy to show that the double integral defined in (1) converges absolutely if

| arg z, |<%TEQ1 and | argz, | <lnﬂzwhere

Q= Zéa Z&a anB ZnB Zﬁ'{, Zﬁﬁg 2’“5

Jj=ntl Jj=m+ J=n+l J=1
q1 "2 P2 my 92
- X N;8+X UE;- ZUE+2VF Y V,F;>0 (7)
m1+] J=1 j-n2+i J=mo+l
and i
Q= $EA4- 5 Ed+30B - znj3+2§_,,c 3 £c an
J=1 Jj=ntl Jj=1 J=m+l1 J=ntl
" m3 43
ZnD ZPG ZPG ZQH X QH >0 (8)
m|+l e n3+1 J=mat+]

Now the asymptotic behavior may be establish in the following convenient form,
see Braaksma [1].

I(z1, ) =0 (1z1|*, | 2,|°%), max (|z; ™, |2,|"?) —> 0

I(z1,2) = 0 (12’1, | 2,/P2), min (2, [P1, |2,|2) — oo, where
e 4 i
o, = min R V_;[fi and a,= min R | Q. {-"J
Igsmy | F; 1<j<m3 A\H;

[ (¢-1 g;~1
B,= max R|U, and B,= max R|P,
Igism | I\ E 1Sj<n3 G
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For simplicity, we shall use the following notations;

U=my, ny:my, ny i my, ny 9)
V=p14q1:P292:P3 93 (10)
A= (a;; 045, 45581 (11)
A= (3% C3 EDy (12)
y=(es B3 Uy p, (13)
(gj’ ix 1)1 r3 (14)

bii By Biimy, g (15)
(cg,aj,D Mg, \16)
3= Fj Vg, (17)
o=y B Oy, (18)

In 1903, Mittage-Leffler [5] introduced the function E,(y) in the following
manner:
oo k

¥
=0 T(otk+1)°

E.(»)= 2 where o, ye C, R(o) >0 (19)

In 1905, Wiman [13] generalized the function £,(y) and gave the function
Eq,p(y) in the following manner:

o0

In 1971, Prabhakar 7] generalized the function E, g(y) and gave the fun-
ction Ea 8(») in the following manner:

$ _ M W
i=o T(atk + ) k!’

where o, B, y € C, R(at) > 0, R(B) >0 (20)

Eyp(y)= @1)

where o, B, A, y € C, R(ar) > 0, R(P)> 0, RA) >0
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Saxena et al. [ 10] gave the multivariable analogue of multivariable Mittage-
Leffler function in the following manner:

Alseeshm ﬁ (Kl)kl’"’(lm)km yllq yn;?"

;‘.'
E“:’“O)l""’y’"):E“""“'“m""(yl""’ym):m k=0 F[\’ k) Al R (22)
L - i f]

where vy, A, W, € C, R(u) >0, vi=1,2..m.

Ak A
For the sake of convenience, let &:C =) 7 e
D+ k)
=1

(23)

Srivastava [13] introduced the general class of polynomials in the following
manner:

M] (-N)
Sy = z S Ayt N=0,1,2,. (24)

where M is an arbitrary positive integer and the coefficients 4, (N, k 2 0) are
arbitrary constants, real or complex and (A),, is the Pochhammer symbol.

P-transform or pathway transform (pathway type fractional integral opera-
tors) is defined and represented in Dilip Kumar ([1], p. no. 56) and Kumar and
Kilbas [2] as

Definition 1: LetteC, 3, BeR", <1 and x > 0, then a type-1P-transform of a
function f(x) is defined as

(B39 15y = [ 253 ) 23)

where Zg’g'(x) denotes the function

1
15

1
Zsg =] () Y- (LA ey
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Definition 2 : Let 1 €C,BeR", 6 R, 6#0,m> 1 and x > 0 then a type-2
P-transform of a function f{(x) is defined as
(B R )= J ZEN (o) floyd (26)

‘I:T]+

where Z (x) denotes the funct10n

il

230+ () = Jy [1+ (- 18T Py

The P-transform of both type are defined in the L ,(0, =) space which con-
tains the Lebesgue measurable complex valued functions / for which
1

nfn,,.,,,:[f” Ef)f ﬁ]&
0 !

for 1<7 <o, T € C. The P-transform of both types is obtained by using the pathway
model of Mathai [4], Mathai and Haubold [5]. If =1, — 1, we have

m 251 (x)= 11rn 25 ) =Z.0) (27)

where Z g (x) is the Kratzel function defined as
Zi@ =]l d, x20
0

Now we are recalling the following lemmas which give the power function
formulas for the above P-transform (pathway type fractional integral operators).
These power function formulas (see [1]) are required for our present study.

Lemmal:Lett,peC,3,BeR ,n<1and R(p)> 0 be such that - R(1) < BR(p),
then the following formula holds (see [1], p. no. 82, eq. 3.52)

T+Bp 1
ror (5 (75

+Bp +Bp) xP
_ r(_l_l_n_+1+r BP]x

(PP 1Pl =

(28)
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Lemma2:Lett,peC,peR ,3eR, 8+#0,m>1and R(p) >0 be such that -R()
<BR(p)< 91( ] R(t) when &> 0 and ‘ﬁ( ) R(t) < BR(p) < -R(1) when § <0,
then the following formula holds (see [1]. p. no. 84, eq. 3.53)

1
T(p)T [HSBPJ r(n_l .T;ﬁp] 1
BOPN Py ) = = (29)

% ] P
-1) o p
8 (n-1) r[n_l]

2. Main Results :

2.1 Pathway type fractional integration of the product of Srivastava’s poly-
nomial, multivariable Mittage-Leffler function and modified /-function of two
variables.

In this section, we shall establish two theorems involving the composition
of Srivastava’s polynomial, multivariable Mittage-Leffler function and modified
I-function with the pathway type fractional integral operators.

Theorem 1: Let1,peC,d,B,a,b,c, LA, meR forj=1,2,..,/andn < 1, then
B.BM- (p-1aM [ Ay A m m; ¢ uof
PP (1s) (oM Y [0, 0t )1 [at*, b7 ] )} )

2 F[ﬁﬂ) Bl 5 CMmk o ox
SxP(1-m)™PPR (S5 g k=0 KL TMETHe( () )PV

¥ i{_ﬁﬂf_]kfx gL [ax'“(l-n)'ﬁc’a Xy dridi Ay |
=1 k! (1 n)BmIIS p2,g+1V bx'f(l-n)'ﬁf’a B, Y,:B,:B;;B,
where |
X,= (1-p - Mk- Emj ke f31) 31)
Xz:[ﬁ-’r-ﬁp'ﬁlk-%ﬁmi Be B J -
8 § &
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{
1 w+BorBhbs Rk G B,
-m 8 8§’

Proof : In order to prove the equation (30), we first express the general class of
polynomial and multivariable Mittage-Leffler function in series form with the help
of equations (25) and (23) and expressing the modified /-function of two variables
in terms of Mellin-Barnes contour integral with the help of the equation (1) and
changing the order of integration, which is permissible under the given conditions,
we get

¥i=|- (33)

k k
M| e ('N) o 0'] G"
A= 2 2 4 Ick]“‘! I 1 ®(s1,5,)0,(s,)0,(s
=0 ky, k=0 k! N PR (2 i e (51,5200, (51)65(s2)
I
x q’1p52 (BES’B’“‘ tp—i—lk—i— z,lm;'kf-FCS]-Fdsz-]} @) dsl d32 (34)

Now using the power function formula (28), we get

i I
PS,B,n_ tp+l!c+ Ei miki+cs1+fs2-1 _ s (p+kk+ Zl mgk,-+cs1+fsz)
T o i

T+Bp+PAk+ S ﬁm,-k,-wcslwfsz] {1 J
= g 1-11+1

l"[p+lk+ :Z] mk+cs,+ fsz] 1"[ 5

X

8(1-n) 5 1+

%
T+HBp+BAL + il Brmsk+Bes | +Bfsy ‘{ 1 THBPp+PAL+ X Bk + BcsﬁBﬁz}
S5 =1
1-m o

(35)
Now putting the equation (35) in the equation (34), we get

_ F(T}ﬁ"*lj [ 5 N x;[ ox™ ]kﬁl( ox Jk"
(TR0 | i Bl | (La)Pne®

CSxPL-m)TRRR (S hFm0 K TVA e
!
F( p+).k+§l', mfkj+csl+ﬁ2) T(T+Bp+[33.k+j2:l Bm!.ki-i-[}csﬁ-ﬁﬁs*zfﬁj
/
1 THRp+PAkt X Bm ki +Bes, +Bfs,
| —+1+ =
1-m o

(2 ,)2 ILIIL D(s7,5,)
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ax® ! bx/ %2
><9,](81)92(.3'2)[(1_“)30{6] [(l-n)BﬂSJ ds, ds, (36)

Now interpreting the above equation (36) with Mellin-Barnes contour integral in
terms of modified J-function of two variables with the help of the equation (1), we
get the right of the equation (30).

Theorem2:Lett,peC,B,a,b,c, f;\, mJ,-eR*, deRforj=1,2,..,Isuchthat §#0
andn > 1, then

{Pf’ﬁ’m(fp"sﬁ(ml) Eplo (0™ s 0,1 [at", bt/ ]]} (x)

1 M) = (N x,-[ ox™ ]"‘

BlxPM-D)TPPRT(UM-1) 15 hpstm0 K TNETReC| (1 .1)PAB

ﬁ 1 O-J'x-mf k Im+l,n+2;U axic(l-’l])'Bda X],Xz,Al;Az:A3,A4 (37)
e | 3¢
m1 R\ -1)Pm0) PRt bl (1) ¥ | v, b By B, : By B,
where X}, X, are already given in the equations (31), (32) respectively and
I
1 |T+Bp+PAL+ X Pk,
B= { B J;B—Cﬂ;l (38)
n-1 d & o

3. Integral transforms :

In this section, we shall obtain some integral transforms like Beta trans-
form, Laplace transform, Verma transform, Hankel transform and K-transform of
the fractional integral formulas obtained in the previous section.

3.1 Beta transform :

Definition : The beta transform of a function f{(z) is defined as (see [12])

1
B{f(2); s, p} =(IJ ZN1-207! f(z)dz (39)
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Theorem 3 : Lett,peC,39,B.a. b, c, f.A, ijR+ forj=1,2,..,landm <1, then

' . i " (zt)°
o5~ st g 2 o]

:r(lTlﬁ-!-l]r(p) [N/M] o ('N)M"A M( ax™ T

Sxp(l = n)‘t+ﬁp!{8 =0 k]r%k[:(] k! Nk Kje (1 = n)B?U’S

Bl’ YI’Y2; Bz :.83;.84

(40)

o1 Gfx'm" 4 mun+3;U ax'c(l_n)'ﬁda
Lk (1-1)Pm/ * D3 giay bx7 (1 B8

w}éere X, X,,Y, are already given in the equations (31), (32) and (33) respectively
an

X, = [1 s - Mk - Zml J,c,f;lJ A1)

(1 s-p-Ak- th I,cf;l) 42)

Proof : In order to prove the equation (40), using the definition (39) of beta trans-
form, we get

B{ 3,p.m. (rp lS (G(Zt)l)E ( l(z{)ml,__,o",(zr)mz)f [a(zt)c, b(zt)f])(x):s,p}
I
- g 2(1- 2y {PTS’B’n'[f p']Sf(c(zz)")Ef;:_"c(ol(zz)’”l,...,o [(z:)’”f}

x [ [a(z:)“, b(zt)” ]) (x)}dz (43)

Now expressing the general class of polynomial and multivariable Mittage-Leffler
function in series form with the help of equations (25) and (23) and expressing the
modified /-function of two variables in terms of Mellin-Barnes contour integral
with the help of equation (1) and changing the order of integration, which is per-
missible under the given conditions, we get
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k1 ki

B AniFye O = I J1, ®(s1:5,)81(51)8s(s
EEO kl,,,,zkfo gl TNk k! & Qb (51552)01(51)05(57)

1 /
x aSlzﬂ[ P e § -z)p'ldz}
0

!
(Pf’ﬁﬂ- (P Elmikf"rcsl +fs2- 1) (x)ds,ds, (44)

Now using the power function formula (28), we get

_ T[ﬁﬂ) [N/M] 3 Nk M[ ox™ ]kﬁi( ox™ Jka
SxP(1-m) PR o el T A-mPM8 | i1 kit \ (1-mPmi®

!
F(p+kk+ zil miki+csl+f92) I (fc+[5p+|3lk+ —21 Bmfkj+[3csl+[3ﬁ2/5)

{ | vtk S Bmfk,-+Bcs,+|3fs2J
i

gl
@mi)?

'[LIJ-LQ(I)(SI’Sz}

— 41+
1-m 0

-¢ 9] - \S2
Ak iki =l o — st
[I 2" +Zm el (g ldz}91(31)92(59[(1_1])&;3J [(l-n)Bf"a] ds,ds,

Now evaluating the z-integral and substituting in the equation (45), we get

:r[l_-t—nﬂ)r(:”) M) = N ?L;[ ox™ Jki I [ ox™" ]ki

> o B fe e | T = e
SxP(L-m)*PPR (S k=0 KL TN R ()BMS | gt (1-m)Bmd

!
T p+kt Zi. mikires (+s;) T (v+Bp+BNe+ 3, B,k +Bes +B/6,/8)

{ 1 1+Bp+ﬁkk+ﬁ'i Bmikj+Bcsl+|3f92J
l_‘ | =
1-m )

(27“)2 .[[ Ijqu)(S] ,.5'2}
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/
T [S+7Lk+ Zlmikﬁcsﬁfszj

X

ax Y1 bx/ %2
0,(s))0,(s,) (1-1‘])&"6 (l-n)Bﬂa ds,ds, (46)

Now interpreting the above equation (46) with the help of the equation (1) in terms
of Mellin-Barnes contour integral, we get the required result (40).

=
I (s+p+7tk+ Zi mk;+cs+ fsz)

Theorem 4 : Lett,peC,B,a,b,c, LA meR", 6eR forj=1,2,..,/such that
d#0andmn > 1, then

SSBsn - K
B {P‘I: " [Ip ISA}?( (G(Zf)l)E“;,c (Gl(zt)ml,.., G;(zt)m’}

Im,n;ml,nl‘.mz.ﬂ?_;m}@ ! a(zt)c} ] (x):s,p } o

AEPriPrayPeds | blzf)] 18P - 1" PP T(1m 1)
WA = Nk, oy (0 J" ! ( o™ ]*f
B0 k=0 KU TVE R\ 1P et \ @y -1)P®

(47)

X
3.g+2; - i
baga bl (1-myP® | ¥,,B,, ¥y B,: By B,

where X|, X,, X;,Y,, ¥, are already given in the equations (31), (32), (41), (38) and
(42) respectively.

i e {ax'c(l—n)'ﬁdﬁ XI,XQ,X3,A1;A2:A3;A4J

3.2 Laplace transform :

Definition : The Laplace transform of a function f(z) is defined as (see [6], [11])

L{f(@2)}= ({ e'” f(z)dz | (48)

Theorem 5 :Lett,peC,9,B,a,b.c, LA meR forj=1,2,..,landn <1, then

L {Pf’ﬁ’“' [r "S\ (0EE [(o,™... o zt)" )1 {z((j)) fD (x)}
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)y A

1 -
__TEa+l) wn = (M (0@ )
SgxP(1-m)™PP [ p k-0 KL TR e

Xy, X, Xy, Ays Ay s Ay

(49)
B, Y;; B,:B;; B,

! o, (gx)™ k‘ mnt3:U | a(gx)“(1-m) -Berd
;—1k' (1- n)Bm,fB “Api3 g1y b(qx)f(l ny -BfIS

where X, X, Y, are already given in the equations (31), (32) and (33) respectively
and

( M- m i,cf;l) (50)

Proof : In order to prove the equation (49), using the definition (48) of Laplace
transform, we get

L {Pf’ﬂ’“- [tp'letf (c(zr)*)Eﬁ:;c [c,(zr)”",...,of(z:)’"f ) I [a(zs‘)c, b(zt)! ]] (x)}

0

~ [ { Pf’ﬁ’"-(rp"sﬁ (oG0ME,!, {ol(zt)’”l,...,c{(zr)”’f)
x I [a(zr)‘f, b(zt)! D (x)}dz (51)

Now expressing the general class of polynomial and multivariable Mittage-Leffler
function in series form with the help of equations (25) and (23) and expressing the
modified /-function of two variables in terms of Mellin-Barnes contour integral
with the help of the equation (1) and changing the order of integration, which is
permissible under the given conditions, we get

o k k,
[N/M] (-N) . C L g
k= E e o L. J I D(sy,s 9 51)0,(s )XasleZ

% f J '
g e'qZZM+ glmgki+cs|+fs‘2 dz} (Rcﬁ,ﬁ,n_ r|:)+Mt+ E]mfki“f*CS]*“ﬁ‘T IJ (x)dsldsg (52)
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Now using the power function formula (28), we get

Ilene) ogn 5 o0l o0 g g1 (o)

SxP(1-m)TPPR (o k=0 KU TVETHE ()M | it { (1P
/ I

(et 3 mkstes fi,) T (v Bpr ke 2 Bt Bos +B75,13)

{ 1 'E+Bp+[3?\.k+il Bml.kf+[3csl+|3ﬁz]
1" =

.
@mi)?

JL 1 Iqu)(s‘[ 382}

+1+
1-n 0

oo ! -c \S1 - N2
-gz_1+Mk+ Y miki+csyHfsy-1 ax bx
X { g P p> mikj+csy+fsy dz} 0,(s1)0,(s,) [(l-n)ﬁ‘”ﬁ] ((1 _ n)ﬂﬂﬁ] ds,ds,
(53)

Now evaluating the z-integral and substituting in the above equation (53), we get

1 - M .
() 0 s e (Lo V(e
SPU-m)™ PR Do kgm0 K TR )PV ) ikt { (1P
I"(p+?tk+§] mykzres sy T(vHBp-pAk+ é:] Brm;k;+Bes +B/5,/0)

{ 1 T+HBp+RAA+ i Bmfkj.+|?)csl+ﬁ]’s2}
Ul —% 1+ =
1-m o

] )
X(Ff)z Ll qu)(SI,SZ)

/
¥ [1+Mc+ l_glmf.k!.+csl+fs2 )

X

ax® Y1 bx/ %2
e [(Ln)ﬁdﬁ] [(l-n)ﬂf*’ﬁ] e B

/
qM+f);1 mik;+cs |+ fso+1

Now interpreting the above equation (54) with the help of the equation (1) in terms
of Mellin-Barnes contour integral, we get the required result (49).

Theorem 6 : Lett,p€eC, B, a, b, c, f, A, m),-eR*, d eR forj=1,2,..., ] such that
0#0,andm > 1, then
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L {Pf’ﬁ’m {rp"'sﬁ (0EMEY(0,@)™.... o (at)" )1 [ A D(x)}

b(zt)/
_ 1 WM = Mk, (@™ J"
8lgxPM-D)™PPOT(UM-1) 420 kpokm0 K1 VDM (g 1)PAR

X1, X5, Xy, A 13414434,

L1 (of(qx)"”f i mrm3U la(ge)em-1yP 55)
Y,,By; B,:Bs; B,

=1 k!' (,n . )Bmffﬁ X pt3.g+tLlV b(qx)'f(,n _ 1)-Bf/3

where X, X,, X,, ¥, are already given in the equations (31), (32), (50) and (38)
respectively.

3.3 Verma transform :

Definition : The Verma transform of a function f(z) is defined as (see [6], [12])
V@)= [ (2 € ) Sl (56)

where W, ,(z) represents Whittaker function.

Theorem 7 : Lett,peC,4,B,a, b, ¢, f,A,meR forj=1,2,...,/andn < 1, then

2 e - m m (z0)°
V{Pf’ﬁ’n [rp 'Sy (0GMEY [0,e0™,... o at) 1)1[2(;)) f”(x)}

T(ER+l)s? M = (N [ o(sx)'*)’” 1 (cf(sx)""fJ"f

—&RLWHW®FOh§ﬂ}k! NS Wie | (1) P an'aﬂfma

(57)

x 4,g+2;V b(sx)-f < n)-BﬂS

maaU | a(sx)® (1-m) PR
BI,Y], Y4; _82 :83;84

X,,Xz,Xs,Xﬁ,A,;AQ:A3;A4J

wl:.jere X, X,,Y, are already given in the equations (31), (32) and (33) respectively
an

/
X5= (-%'Q'V'lk‘i__zlmikj;csf;lj (58)
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X6={-—-q+v Ak - sz ke 1) (59)
Y,= [x gL sz z,cf;IJ (60)

Proof : In order to prove the equation (57), using the definition (56) of Verma
transform, we get -

V{ PP (¥ (0EME (0,a0™, e ) [ata), biet) ]J(x)}

(==

= [l ,,(sz){ 5.pn. (:P"Sﬁ(a(zr)’t)gﬁic[cl(z:)”",...,cs;(zr)’”f)

x [ [a(zt)c, b(zt)! } )(x)}dz (61)

Now expressing the general class of polynomial and multivariable Mittage-Leffler
function in series form with the help of equations (25) and (23) and expressing the
modified /-function of two variables in terms of Mellin-Barnes contour integral
with the help of the equation (1) and changing the order of integration, which is
permissible under the given conditions, we get

K ky
VM] = (-N) — J
= & Mkg, Floot —L ... I, ®(s,,5,)8,(5)8,(s
120 kim0 kLRSS e g (2 2 Ll (51:52)0,(51)85(s7)

= /
% S1p52 { qu+7\.k+§]m;kf+csl+ﬁ'2-l o252 w, v(sz)dz}
0 »

!
[Rca’ﬁ’"‘f p+m+g]m;k;+cs,+f r l](x)dsldsz (62)

Now using the power function formula (28), we get

_ I"(ITI,]-Jr]) [NIM] e ("N)Mlc 7\.;( O'x'k )kﬁl_( oy-x‘m" ]ki

Z A 7 S TR :
e e O = A RN
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/ !
[ (p+her 3, myksres s, )T (v+Bp-+Bhkr 3. B +Bes +B/5,/9

(2 )2 ILIJLZCD(S 1»52)

1 T+HBp+BAk+ él Bml.k,.+[3cs,+|3ﬁ2J
i —
1-m )

1 i
X [ qu+m+i§i m5kf+CS]+fSZ'le—/zSz WK’v(SZ)dZ] 91(31)92(52)

ax® bx/ %2
[(I'T])BC!SJ ((1 'Tl)BﬂaJ ds,ds, (63)
Now evaluating the z-integral and substituting in the above equation (63), we get

. F(ﬁ“) ) 3 Mtk 5l ox* ) 1£[ 1 ( op™ K
) A-mPM | o) k! (1_n)Bmif5

SxP(L-m)™ PP Do g k0 K TR e
! /
T (Nt 3 mykites s, T (+Bp-+Bhke X Bmki+Bes B, /3 )

J'L] .[chb(‘s] 5321

(2)2

i)
1-m )

!
r( 1 TBpeBAkr X Bm;k;+l36'sl+l3ﬁ2]

! /
1“[ ;—+v+q+ ?J\7+J_=Ei miki+csl+f52) I’( %-v+q+kk+gl mk+cs, +fsz)

X

I
F(] _K+q+lk+;§i m,.kf+csl+ﬁ:2)

ax® Y1 b7 %2
xB](Sl)BZ(Sz)[(l_n)BdS] ((1-11)31”*’5} ds, ds, (64)

Now interpreting the above equation (64) with the help of the equation (1) in terms
of Mellin-Barnes contour integral, we get the required result (57).

Theorem 8 : Lett,peC, B, a, b,c, f, A, meR",§eR forj=1,2,..., I such that
0#0,andn > 1, then
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V{Pf’ﬁ’“+ (53 (0t (0,00 2™ ) 1 [ater, by ] (x)}

- 5 .
BIxPM-D)TPPRI(IM-1) 4=0 kom0 kI TNETHac

(n-1)PM° 2

s [N/M] = (-N)MkA Aj { C)'(SJC)_?L ]k
i=1
X1, X5, X5, Xg, A 134545344

1 (Gf(sx)'m" ]"f m+1;U | a(sx)(n-1 )'BC'{‘gj (65)
Yz, BI,Y4; Bz i B3,B4

];_? m_l)ﬁm;a’ﬁ % ptag+2;V b(sx)'f(n_l)-ﬁffa

where X, X,, X;, X, Y,,Y, are already given in the equations (31), (32), (58), (59),
(38) and (60) respectively.

4. Conclusion :

Our results are very general in nature. In this paper, we have given two
theorems involving the composition of Srivastava’s polynomial, multivariable
Mittage-Leffler function and modified /-function of two variables with pathway
type fractional integral operators and ten theorems for Beta, Laplace, and Verma
transforms of the composition of Srivastava’s polynomial, multivariable Mittage-
Leffler function and modified /-function of two variables with pathway type
fractional integral operators. On specializing parameters, the general class of
polynomial, multivariable Mittage-Leffler function and modified /-function of two
variables can be reduced to several more simpler special functions. Therefore all
the results of this paper can also be obtain for more simpler special functions.
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