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Abstract

In this paper, we study and discuss Caputo-type Marichev-Saigo-Maeda fractional derivative
of the S-function defined by Saxena and Daiya [15]. A uniqueness theorem is defined for the
S-function in term of generalized Wright hypergeometric function. The results are also derived
with the help of general class polynomial. Some special cases are also discussed in a closed
and compact form
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1. INTRODUCTION

The intuitive idea of fractional order calculus is as old as integer order calculus. Fractional
calculus is a field of applied mathematics that deals with derivatives and integrals of arbitrary
orders. fractional calculus has gained increased attention across various fields of science and
engineering, including physics, chemistry, biology, fluid dynamics, astrophysics, electrical
engineering, image processing and others.

In this paper we develop some new relation between Caputo-type Marichev-Saigo-Maeda
fractional derivative and S-function with the help of general class polynomial in term of
generalized wright hypergeometric function.

CAPUTO-TYPE MARICHEV-SAIGO-MAEDA FRACTIONAL DERIVATIVE

Let v, 4, pell withR(v) >0, xeR", then the left and right Caputo-type fractional differential

operators associated with the Gauss hypergeometric function are defined Reo et al. [9] as
follows

(C D(l));_,u, £ f) (x) _ ( I(;u+[at(u)]+1,—u—[m(u)]—l,u+p—[in(u)]_1 f([in(u)]+1) ) (x)

(1.1)
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and
(CDS’ U, P fJ(X) _ (_1)[§R(u)]+1 (10—+0+[*.R(u)]+1,—,u—[iR(u)]—l,u+p f([ﬂi(u)}rl) )(x) (12)

then

Let v,0, p, 1, el withR(n) >0, x e R", then the left and right Caputo-type Marichev-Saigo-

Maeda fractional differential operators associated with the Gauss hypergeometric function are
defined Kataria and Vellaisamy [5] as follows (See also[1])

0+
(1.3)

(CDU, U, M, 1,17 fj(x) _ (10—5',—u,—u'+[ﬂf€(v)]+1,—y,—n+[m(u)]+1, f([“.R(U):|+1))(x)

and

( CDl_), U', M, ,Ll‘ -1 fJ(X) — (_1)[91(0)]-#1 (I_u'.u,/t‘/1+[‘R(u)]+l,n+[‘ﬂ(u):|+1 f([ﬂi(u)jﬂ) )(.X')
(1.4)

2. RESULTS REQUIRED IN THE SEQUEL

Let v,0,pu,u,nel , Re (A)-m> max{O, Re (n—u—u'—y'),i}{e (,u—u)},m:[i}{(n)]ﬂ.then (See
[1D
(cDU,U',ﬂ,ﬂ',n A= j(X) _ I'(4) F(/l—n+u+u'+,u'—m)l"(/1—,u+u—m) .
0+ F(/i—,u—m)l“(i—n+u+u')F(/"L—77+u+,u'—m)
@.1)

and

Let v,0,u,u,nell , Re (/1)+m > max{iR(—,u'),‘.Re (u#y—n),iﬂe (U+uy—77)+m}, mz[i}{(n)}—l.

then

F(/1+,u'—m)F(/i—U'—,u+77+m)1“(/1—z)—u'+77)
F(/I)F(ﬁ—u#,u#m) F(/i—u—u'—/l+77+m)

v+ ——A

[oP o ) -
(2.2)

Note 1.1: For further details of the left and right Caputo-type Marichev-Saigo-Maeda
fractional differential operators associated with the Gauss hypergeometric function one can
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refer to the papers Maged and Younis [1], Saigo [10], Saigo and Maedo [11] and Samko et al
[12].

3. S-FUNCTION

The S-function introduced by Saxena and Daiya [15] is defined as follows

L (o x) i @)y Pe 2"
X I pih - b) (bq)an(na+ﬁ)n!

3.1)

keR;a,p,y,7eC;Re(@)>0, a; (i=1,2,...,p), b; (j =12,....9), Re(a)>kRe(7) and p<gq+1.

The Pochhammer symbol (2),,,(4,u€C) with (1), =n! for neN defined in terms of gamma

function as

Dy
(3.2)

l"(ﬂ.—i—,u) 1 (u=0; xeC\{0})
(1) AA+D) ... (A+u—1) (u=neN; xeC)

The k-Pochhammer symbol was introduced in [3] in the form:

() =x(x+k)(x+2k) ... (x+(n—Dk) and (X)4ryq 1 =g i (X+qrk) g i, (3.3)
where x € C,k € Rand n € N.

Proposition 1 Let y € C and k, s € R, then the following identity holds:

;_1 k]/ Z ¥
I's(»= (kj r"[?j and T, (y)=kk r(;} (3.4)

Proposition 2 Let y € C and k, s € R, then the following identity holds:

Do =(2) (%) ana (), =4(7
ynq,s_ k S nak 7/nq,s_ k ng

(3.5)

Note 1.1: For further details of k-Pochammer symbol, k-special functions and fractional
Fourier transforms one can refer to the papers by Romero et al [7,8].

Special cases

(i) when p=g=0 in equation (3.1) it reduces to generalized k-Mittag-Leffler function,
defined by Saxena, Daiya, Singh [14].
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(a.B.y.7.k) ® n
S (—;—')C)== Z (7)nr,k x

(3.6)

kaﬂ(x) where Re(%—fj>p—q.

(ii) Similarly, for T = 1, equation (3.1) yields where Re(«) >Ap.
(3.7)

(iii) When k = 1, equation (3.7) yields K-function, defined by Sharma [18] where
Re(a) >p—q

(a7ﬂ577171) 0 a ..\ a n (a=ﬁ=}/)
S (ala"'aap;bla'"abq;x):z ( l)n ( p)n(}/)n x_': (al,...,ap;bl,...,bq;X)
(o) = (b)y (b)), T(na+ f) 1! (pa)
(3.8)

(iv) If we set y =1, in equation (3.8), it reduces to the generalized M-Series defined by Sharma
and Jain [19]
(a,B,LLD > (a),.(a,), x" (@.f)

S a,....,a ;b,...b ;x)= M yes@ 3b b s x
(r.q) ( : P 1 ) nZ:;)(bl)n(bq)n F(na+,6’) (pq)( P>l ? )
(3.9)

where Re(a)>p—qg-1
(v) when p=¢g=0,7=k=1 in equation (1) it reduces to generalized Mittag-Leffler

function,
(a.f,7,L.1) % () X"
S (——x)= ) —L——=FE/ ,(x 3.10
(0,0) ( ) %F(rza+ﬂ) n! ap ) (3.10)
(vi) If we set ¥ =1 in (3.10) it reduces to the generalized Mittag-Leffler function
o0 Zn
n=0

Where «, feC; R(a)>0, Re(,6)>0

If we further set f=1 in education (3.11) in the above expression, we obtain the Mittag-Leffler
functions defined and studied by Mittag-Leffler [6].

I’l

11[(0‘1) Z] E Z] 2m Ea[Z] aeC; Re(a)>0. (3.12)

This function plays a very important role in the theory of fractional calculus. A detailed account
of Mittag-Leffler function and their applications can be found in the survey paper by Haubold,
Mathai and Saxena [4] and Saxena et al [13,16,17].
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The generalized Wright hypergeometric function p ¥y (z) is defined by Wright [22,23,24] in

the following form:

(ar,4),(a,.4,) . :i[nf_lr(ai+Ain):|zn

P (0B (b, B,) & TIL (b, +Bn)| ! @13

where a; ,b;eC and A, | B; eR (i=1,....p; j=1.....q) and the defining series (2.12)
converges for

q p

> B. — > Ai > —1.

i=1 1 i=1

Also sY [x] occurring in the sequel represents the general class of polynomials [ 20, p.1 equ.
V

(6),21]

(_V)UR 4 (V.,R) T

) o (3.14)

[v/v] o
s

S v [x] =
v R
where U is an arbitrary positive integer, V = 0, 1, 2, . . . and the coefficients A (V, R)

AV R(V,R 20) are arbitrary constants, real or complex. On suitably specializing the

coefficients A - yields a number of known polynomials as its special cases. (See also [13]).

In this session we use Gamma and Beta function

o0

[er=zaz I Re(e)>0, Re(p)>0. (3.15)
0 pe

T a- - (@I (B)
And _([Z Ya-2"1az :W,Re(a)>0, Re(S3)>0.
(3.16)

The following results are also needed in the analysis that follows:

Now, left and right Caputo-type Marichev-Saigo-Maeda fractional derivatives of the S-
function is given as

4. Main Result

Received: August 07, 2025 2401



International Journal of Applied Mathematics

Volume 38 No. 11s 2025,
ISSN: 1311-1728 (printed version); ISSN: 1314-8060 (on-line version)

Theorem 1: Let keR; a,f,y,7€C; Re(a)>0, a; (i=1,2,...,p), b;(j=L2,....,9),
Re(a)>k, Re(r) and p<q+1, further ¢, v,omeC with m =[‘R(77)]+1, R(n7)>0,xeNR
and

Let e (A)—m > max{O, Re (—U'),*.Re (n—é’—é"—u'),‘ﬁe (u—é’)+m}. Let CDgf: -£-UM be
the right sided operator of Caputo type Marichev Saigo Maeda fractional derivative. Then

¢ §§ UUT] 1—1 @Frrh) . |
D0+ (t (151) (ap---’ap’bp---,bq,aﬂ’)

kl A+E+E -1 bl bq,(ﬁ gj (ﬂ v—m p)
= ¥ k kT_; P
7/ p+4 T g+4 i i ax
r(k) (A-n+¢+¢ +0 =m,p); (A-v+{ =m, p)

(A-n+¢+¢,p); (A-n+S+0'=m, p)

(4.1.1)

Proof :- Using equation (1.3), (2.1) and (3.1), we have

c §§ UUT] 21—1 @hrrh) . |
D0+ (t (ﬁl) (ap---’ap’bp---,bq,atf’)

cD{{ v, LM A 15: (@), --(a,), (V) (atp)n
0+ = (b)), b)), T, (na+p) n!

- o (@,), (1), (a )" cp-Coom ((pn+ A=
nz< ), T (nat a0+ (t )

(@),+(a,), (s (@)  T(pn+ A)T(pn+Ad-n+{+¢ +0'—m)
0 (b)), (b)), T (na+ ) n! F(pn+/1—u—m)F(pn+/1—77+§+§')
F(pn+/1—u+§—m) A CAE
F(pn+/1—77+§+u'—m)x

Using equation (3.4) and (3.5)
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ne| Y n
@), 0" 7] (@ F(pns2)

:i no+ -
" (B),-.-(b,), (k) = r (zn + ']fjn' F(pn+A-v-m)

F(pn+/1—77+g“+§'+u'—m) F(pn+/1—u+g“—m)
F(pn+/1—77+§+§') F(pn+/1—77+§+u'—m)

xpn+l+§+g“’—n—l

/4
_ kl-f x/1+¢+§!;771 i (al)n"'(ap)nr (k-l-m-) l"(pn+i)
7 “~ a B) T(pn+i-v-—m
F(kj O(bl)”(bq)nr[kn+kj ( )
F(pn+i—7]+§+§'+u'—m)F(pn+i—u+§—m) (axp)n
F(pn+/1—77+§+§')F(pn+/1—77+g“+u'—m) n!
al...ap;(%,rj ; (4.p)
kl—f (A bl...bq;(ﬁ,gJ; (E—U—m,p) .
— 7 k k T
pr4 g4 . . k ax’
F(Zj (/1—77+§+§ +U—m,p);(/1—u+§—m,p)
(A-n+<+¢.p);(A-n+S+0'—m, p)

This completes the proof of Theorem 1.

Corollary 1.1

when p=¢g =0 intheorem (1) itreduces to generalized k-Mittag-Leffler function, defined

by Saxena, Daiya, Singh [14].

' ' (@.B,y,7.k) ' '
CDgf’“’U“ (tﬂ_l S (—;—;at”)j = CDgf’“’U“ (t/l_l Elep (at"))
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L (%rj » (Ap)i(A=n+¢+¢ +0 =m,p); (A-v+¢ =m,p)
X

T—

ax

e KF gy
F(;j (%%) (A=v=m,p);(A=n+{+¢,p); (A-n+{+v =m,p)

Corollary 1.2

when 7 =1 in Corollary 1.1, it reduces to generalized k-Mittag-Leffler function, defined by
Saxena, Daiya, Singh [14].

- ' (@.B.7:1k) ' '
¢ p&-Lv0m [t/l—l & (—;—;at”)j _epgsgoom (tl—l g, (atp))

0+ (0,0) 0+
k27§7%x4+§+§l—’7—1 [%,lj ; (ﬂ,p);(ﬂ—n+§+§'+uy—m,p); (A-v+¢{—m,p)
= 7/ 4lP4 ﬂ “ ‘axl’
r (k) [E’Zj; (A—v=m.,p)i(A-n+¢+&.p); (A-n+{+0'—m, p)
Corollary 1.3
when k& =1 in Corollary 1.2, it reduces to generalized k-Mittag-Leffler function,
é’aé"auau"n ﬂv_l(aﬁ’y’l’l) .. — é/aé"’U’U'n ﬂv_l
CD0+ (t (5)) (—,—’atl’) _CD0_|_ (t E;ﬁ(at”))
e v (7.1) ; (ﬂ,p);(/l—n+é’+§'+u'—m,p); (A-v+¢—m,p) ‘ o
F(}/) s (ﬂaa)a (/I_U_map);(i_n_'_é’-{_é”p); (ﬂ’_n_'_é,_'_uv_m’p)

Corollary 1.4

when 7=k =1 in theorem (1) it reduces to generalized k-Mittag-Leffler function, defined
by Sharma [14].

¢ élaé/‘;U,U'T] A—1 (a,B.7.1.1) . .
DO—l— (t (}é;) (al""’ap’bl""’bq,afp)

_C é,’é)vual)'n A-1 (g . .
= DO+ [t (;{g/) (al,...,ap,bl,...,bq,at”)
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a,..a,;(7.1) 5 (A,p) ]
el b..b;(B.a); (A—v—m,p)
- Y ) i

r(y) ™ ™ (1—77+§+§ +v —m,p); (A-v+{-m,p)
_(/1_77+§+§9p)3 (1_77"'4,"'0'_”7’17)

‘ax

Theorem 2: Let keR; o, f,7,7€C; Re(x)>0, a; (i=1,2,...,p), b;(j=L2,....9),
Re(ax)>k, Re(z) and p<q+1, further
£,¢,u,oneC with mz[ﬂ%(n)]+l, R(n)>0, xeRand Let
Re (A)+m > rnax{iRe (—0).Re (v+& =), Re (§+cf—77)+m}, Let Cngré’?UaU'Tl be the left

sided operator of Caputo type Marichev Saigo Maeda fractional derivative. Then

, (g @Bk
CDé”é’ ’U’UTI t Z’ S (al,.--,a ;bl,...,b ;atip)
— (p-q) b !

a...a, ;(%,r] ; (/1+U+m,p)

-8 :
e {29

r{” e kok ‘ ax”
(kj (ﬂ—é' —U+n+m,p);(ﬂ_é’_é"+n’p) 4.2.1)
(A& +0+mp); (A-¢~¢ ~v+n+m,p)

Proof :- Using equation (1.4), (2.2) and (3.1), we have

' ' _ (a,pB,7.7.k)
cpss6 »0,0M (t N (al,,,,,ap;bl,...,bq;at_”)j
— (Pq)

ché/,é/',U,l)‘n A i (@),-(a,),(1),ex (at*”)n
- = 1), (b),T, (na+p) n!

:i() (a)(7)mk()” e & o [(~(pn+2)
20, (b), T (et fynt 0+

(a),-(a,), (1), (@ )" F(pn+/1+u'+m)1“(pn+/1—§'—u+17+m)
S (b),.(b,),T, (na+ p) n! T(pn+A)T(pn+A=¢ +0 +m)
F(pn+/1—§—§'+77)
F(pn+l—§—§'—v+77+m)

(i

Using equation (2.4) and (2.5)
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| Y n
i (@), -(a,), (k) (kjm(a) F(pn+i+uv+m)l“(pn+/1—§'—U+77+m)
= na+p

" B),(b,), (k) * IF(Zn4w§}ﬂ T(pn+A)T(pn+A=¢ +0 +m)

F(pn+/1—§—§'+77)

§EFEn=pn=h
F(pn+/1—§—§'—u+77+m)

/4
_kl_fxﬁfﬂi (al)"‘”(ap)"r(k-l_mj F(pn+/”t+u'+m)1“(pn+/1—§'—u+77+m)
AR (Y R R e
F(pn+/1—§—g"'+77) (axf”)n
D(pn+A-¢=¢ —v+n+m) n!
a, ap;[%,rj ; (A+v+m,p)
fo Tk x€re b bq{g’%j’ (4.p) o
L KTE
y p+4 T g+4 . ) ax
r(kj (A=¢ —vsn+m,p); (A=C~¢ +n.p)
(/1—4"+U'+m,p);(A—{—C'—u+n+m,p)

Corollary 2.1

when p=¢g=0 in Theorem (2) it reduces to generalized k-Mittag-Leffler function,
defined by Saxena, Daiya, Singh [14].

' : (@.B,y.7.k) ' '
CDE/’é/’U’Un (t—/l S (_’_’atp)jchgaé/ ,U,Un (t_/l E}/’T’ﬁ(atp))

(0.0) k,a

ﬂ,—é"+u'+m,p); (/’L—cf—g'—u+77+m,p)

) r(7j (A=¢ —v+n+m.p);(A-¢=¢ +n.p)
(
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Corollary 2.2

when 7 =1 in Corollary 1.1, it reduces to generalized k-Mittag-Leffler function, defined by
Saxena, Daiya, Singh [14].

epge U (t"l (a’ﬂg’l’k)(—;—;az"’)j =D g ( B, ”))

(0,0)
-2 2 5 a
= Y 4, ;’;)’( ,p) ‘ ax?
(7)

(A=¢ —v+n+m,p);(A-¢=¢ +7,p)
_(ﬂ—{#u#m,p); (/1—4’—4“'—0+77+m,p)

,lj : (/1+U+m,p)

= IR

Corollary 2.3

when k=1 in Corollary 2.2, it reduces to generalized k-Mittag-Leffler function,

DI (A ) |2 SO (e

(0,0)

7,1 (ﬂ,+u+m p)

B.a); (4,p) ‘ax“”
A=¢ —v+n+m,p)i (A=<= +n.p)

A=¢ +0 +m,p); (A=¢ =& —v+n+m,p)

(

_ K+ =2 ” (
414 (

I

r(7)

Corollary 2.4

when 7=k =1 in theorem (1) it reduces to generalized k-Mittag-Leffler function, defined
by Sharma [14].

(P.q)

' ' (a,B,y,1.1)
CDE/’é/’U’Un (t_ﬂ/ S (al,.--,ap;bp-'-abq;atp)j

Lo (@.f.7)
:CD_g’c’U’UT| (t_/1 K (al,...,ap;bl,...,bq;at‘P)j

(p.9)
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_al...ap;(y,l) ; (A+v+m,p)

(A b..b;(B.a); (4,p)

WT (A-¢ —v+n+m,p);(A-¢ =& +n.p)
(l—§'+u'+m,p); (ﬂ—(—g“'—u+77+m,p)

‘ ax ?

CAPUTO-TYPE MARICHEV-SAIGO-MAEDA FRACTIONAL DERIVATIVES OF
THE S-FUNCTION WITH THE GENERAL CLASS OF POLYNOMIALS sY [x]

Theorem 3: Let keR ; o, B,y,7€C ; Re(x)>0, a; (i=1,2,..., p), bj (j=L2,....9),
Re(a)>k, Re(r) and p< qg+1,

further
&,C ,v,omeC with m :[ER(U)]+1, R(r7)>0, xeRand

Re (A)—m > max{O, Re (—U'),‘Re (n—g—g'_u'),me (U—§)+m}, Let CDgf:"U’U'n be the

left sided operator of Caputo type Marichev Saigo Maeda fractional derivative with the general

class of polynomials sY [x] exists and the following relation holds:
vV

cDgf",u,U'n (tﬂ—l (a’ﬂg’r’k)(al,_..,ap;bl,.--,bq;alp) Sf [5,w] ]

(2X))]

B
1-=£ .
k k x/1+§+§ -n-1
- SU 5_xl//

i)

a,...a, ;(%,rj ; (A+wR,p)

b...b, ;(%,%) ; (A+yR-v-m,p)

(/1+V/R—77+§+§'+U'—m,p); (A+yR-v+{-m,p)

. 4.3.1)

p+4 T g+4

(A+yR-n+S+¢,p); (A+wR-n+{+0 —m, p)

Proof :- Using equation (1.3), (2.1), (3.1), and (3.14) we have

cngré",u,U'n (ti—l (a’ﬂg’r’k)(al,,..,ap;bl,.--,bqéalp) S;j [51"’] ]

(P.q)
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_eploon| a-t (@), (0,), (), (at") 0 B

Do+ ,,Z(;(bl)n...(bq)nl"k(na+ﬂ) n! RZ(;( Aow R!
(@), (), (Nes (@) W [5] cp$-¢oom (pn+Ad+yR-1

;(m (b)), T, (na+p) n! Z( T (t )

e (@),(a,), ()i (@) WY (5] T(pn+Ai+yR)

nz_:;( (b)), T, (na+p) n! RZO( VoA R! T(pn+A+yR-v-m)

(pn+/1+1//R—77+§+§ +u'—m)F(pn+/1+z//R—u+g”—m) iR
F(pn+l+1//R—77+§+u'—m)F(pn+/1+://R—77+g”+§')

X

Using equation (2.4) and (2.5)

nr Z n 2
(b)), .-(b,) (k)m;ﬁ‘lr(anﬁﬂn' & e R T n 2y R-0-m)
P L

F(pn+/1+y/R—77+§+§'+u'—m) [(pn+A+yR-v+{ -

m) xpn+/l+y/R+§+§'—z7—l

F(pn+/1+t//R—17+g”+§') F(pn+/1+z//R—77+§+u'—m)

X

On interpreting the above result by mean of (2.4) and (2.5) we obtain the desired result (4.3.1).

Corollary 3.1

when p=¢=0 in Theorem (3) it reduces to generalized k-Mittag-Leffler function,
defined by Saxena, Daiya, Singh [14].

f £ (A ) 5o

0+ (0,0)

2
k ATCHS -1
—pée ‘“)”(t;t YEre (ar) SU[M]) Kt U[&xlq
k
(%,rj ; (/1+t//R,p),(/1+t//R—77+§+§'+u'—m,p);(/1+§//R—U+é’—m,p)

(é %j (A+yR—-v-m,p); (/1+1//R—77+§+§,p);(/1+1//R—77+§’+U'—m,p)

La
X k% axr

Corollary 3.2
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when 7 =1 in Corollary 3.1, it reduces to generalized k-Mittag-Leffler function, defined by
Saxena, Daiya, Singh [14].

cns.¢oom [ A-1WPPH U _cnl S oom (A1 U
Dy (t S (s—sat”) s[5 ] | = Dy "7, pat”) SU[ 51" ]

:k K xjﬁréuré‘v*”il SUlié‘xl//:l
i)
k
(%,lj ; (ﬂ+t//R,p),(ﬂ+y/R—77+§+§'+u'—m,p);(/1+z//R—U+§—m,p)
x, ¥

44(ﬁz

‘ax”

;,kj; (A+yR-v-m,p)i(A+yR-n+{+¢.p)i (A+yR-n+{ +0 —m, p)

Corollary 3.3
when k=1 in Corollary 3.2, it reduces to generalized Mittag-Leffler function,

S _q @Byl
DN (A (a5t [

' ' A+E+E —n-1
T SCRLL (tﬂ_l E’ (at’)SY[s51” ):—x SU[sxlq
0+ ap (@1) V[ ] C(y) v
w {(7/,1) ; (l+¢//R,p),(l+gyR—77+§+§'+U'—m,p);(l+t//R—U+§—m,p)
><4 4

(,B,a); (ﬂ+1//R—u—m,p);(/1+l//R—77+§+§,p); (/1+1//R—77+§+U'—m,p)

|ax”

Corollary 3.4

when 7=k =1 in Theorem (3) itreduces to generalized k-Mittag-Leffler function, defined
by Sharma [14].

C é/,é/',l),uyn -1 (a.B.7.1,1) . | )
D0+ (t (lé;) (al’“"ap’bl”"’bq7atp)SV I:aty/]

_C é/aé/'al)’uyn ﬂ,—l (@f.7) . . U 4
= D0+ (t (;{i) (al,...,ap,bl,...,bq,at") SV [5t ]
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L(y) v

_al...ap;(]/,l) ; (A+wR,p) |
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P

p+4 q+4 ‘ ax

Theorem 4: Let keR; a,f.y,7€C; Re(@)>0, ¢; (i=1,2,....p), b;(j =12,...,9),
Re(a)>k, Re(z) and p< q—+1, further
¢.¢,v,omeC with m=[R(n)]+1, R(n)>0, xeRandLet

Re (A)+m > max{&Re (—U'),‘Re (u+;" —77),§Re (Cj_q_;"_n)_._m}. Let CDg_"_C: -U,UMN be the
left sided operator of Caputo type Marichev Saigo Maeda fractional derivative with the general

class of polynomials sV [x] exists and the following relation holds:
v

' ' (a,B.y.7.k)
CDE”QI ,0, 0N [t_/l S (

(P.q)

B ,
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"(5)
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bl...bq;(ﬁ,gj; (WR+2,p) (4.4.1)
\P k k kr_; -p
p+4 T g+4 i . ax
(WR+A-¢ —v+n+m,p); (WR+A-¢ = +n.p)
(y/R+/1—§'+U'+m,p); (1//R+i—§—§'—u+77+m,p)
Proof :- Using equation (1.4), (2.2), (3.1) and (3.14), we have
' ! o (a.B.y.7.k) B B
€pSs6 s LM (t 4TS (@pay bt zat 7) S S W]j
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i @), (D)es (@) Vz/lf:( ), 4 (VR)[ 51" T(pn+yR+i+0 +m)
n= (b) r (”a+ﬂ) n! &% R! F(pn-i—l//R-I—l)

F(pn+y/R+/1—§ —u+77+m)F(pn+1//R+}t—§—§'+ry)
F(pn+y/R+/1—g“'+u'+m)F(pn+://R+/1—§—§'—u+n+m)

el "—n-pn—i—yR

On interpreting the above result by mean of (2.4) and (2.5) we obtain the desired result (4.3.1).

Corollary 4.1

when p=¢=0 intheorem (1) itreduces to generalized k-Mittag-Leffler function, defined
by Saxena, Daiya, Singh [14].

eps¢vun (t_ﬂ I (cimsarr) sV s t_W]j

(p.q)

-2

- ~ k S+ =2 _
:CDE”g’U’Un ( _ﬂEya,e(at ) S:/jl:é't_‘”:l ) I S SU[ﬁx W}

(32)
a; (l//R+;{‘5p) T——
e ‘ k' axr
(1//R+2 S —v+n+m, p) (l//RﬂLﬂL ¢—¢ +n, P)
(1//R+l ' +0 +m, p) (Q//R+/’L—Q’—Q"—u+77+m,p)
Corollary 4.2

when 7 =1 in Corollary 4.1, it reduces to generalized k-Mittag-Leffler function, defined by
Saxena, Daiya, Singh [14].
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Corollary 4.3

when k=1 in Corollary 4.2, it reduces to generalized k-Mittag-Leffler function,

CDEV’C:"U’ v [t_}b s J’l)(—;—; at’)s[ 56 | j

(0,0)

, , {Hln=2 _
= cpbis v (t_ﬁ“ El,(at™") 8V |5t | ): - SUl:éx "’}
- ’ v I ()/) 4

_( ,1) ; (1/1R+/1+u+m,p)
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Corollary 4.4

when 7=k =1 in theorem (1) it reduces to generalized k-Mittag-Leffler function, defined
by Sharma [14].
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