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Abstract: The aim of this paper is to establish unified fractional derivative
involving the product of two H -functions and the general class of polynomials.
On account of the general nature of our main results a large number of new and
known finite derivatives involving simpler special functions and polynomials,
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special cases of our main derivatives which are also new and of interest by
themselves.
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1. Introduction and Preliminaries

The Fox’s H -function occurring in the present paper is defined and represented in the
following manner [26, p.10, eq. (2.1.1)]:

H;"q”{z

where i = \/—_l and
ﬁl‘(bj - B;s) ; r(1-a;+a;s)
0(s)=— @)

q

[Ir(1-b;+5s) ﬁl‘(aj ~a;8)

j=m+1 j=n+l

il }i j 0(s)2°ds (1)

(bj i )1,q 27i
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The nature of the contour L of the integral (1), the conditions of existence of the H -
function defined by (1) and other details can be found in the books Mathai et al. [11] and
Kilbas and Saigo [7] (for reference see also, [14, 17, 24, 25]).

The H -function of several variables is defined and represented as follows (Srivastava et
al. [26]) :

Hz2,]
T L G W CEA L R
B A TR/ B C ) W T )
- (zii)' Jof, (&0 ) AE)-0, ()20 2] 0 ®)
where

$&rnE) = = — @
[Tr{a -2 1,30
]_n‘i[r 1-cll 4 0 )ﬁr(dﬁ” -8z)
O e T — ©
TIr(c-2"2) TTr(2-d) +512)
j=n.+1 J:mi+l

It is assumed that the various H -functions of several variables occurring in the paper
always satisfy the appropriate existence and convergence conditions corresponding
appropriately to those recorded in the book Srivastava et al. [26]. In case r=2, (3)
reduces to the H -function of two variables.

The general class of polynomials S [X] is defined and represented as follows ([25, p.1,
eq.1])

S?[x]:Z%wak (1=0,1,2,--), 6)
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where m is an arbitrary positive integers and the coefficient Ahk(n, k> 0) are arbitrary
constants, real or complex. On suitably specializing the coefficients A, , , the polynomial

family S;"[x] yields a number of known polynomials as its special cases. These include,

among others, the Hermite polynomials, the Jacobi polynomials, the Laguerre
polynomials, the Bessel’s polynomials and several others (see [29, 30]).

2. Generalized fractional derivative operators

The fractional calculus operators involving various special functions have been found
significant importance and applications in various subfield of Mathematical analysis.

Saigo and Maeda [18] introduced the seven-parameter generalized left-sided and right-
sided fractional derivative operators Dg*””7 and D7 with the Appell F,
function as a kernel, respectively, as follows (see also, [3, 5, 10, 12, 14, 15, 16, 20, 21,
22, 23)):

For a,a', 3,8,y €C,and xeR",

(D527 1) (%)= (177 £)(x), )
d" —a'\—a,~f'+n,—B,—y+n — 1 d" PAY R n—r-1,4
:W('m e f)(X)_—F(n—y) o (x) [ (=)t

sz(—a’,—a,n—ﬁ’,—ﬂ,n—y;l—i,l—%)f(t)dt (R(y)>0,n=[R(M]+1); (@)

and

(D PP (%) = (12727 (%), 9)

= G100 = g e

xF, (—a',—a, -B,n-4,n —y;l—%,l—ij f(t)dt  (R(y)>0,n=[R(»)]+1), (10)
X
where 15777 and 1““##" are the Saigo-Maeda fractional integral operators. Here

F (a,a’,ﬂ,ﬂ';y; z, 5) is the familiar Appell hypergeometric function of two variables
defined by
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F(ca\ By E) :ii «),(£),(B), 2" & (I7<1 and |g<1), (1)

m=0 n=0 (y)mm m! n!
where (1)  denotes the Pochhammer symbol defined by
(2). = A(A+1)...(A+n-1) (neN)
"1 (n=0).
It is noted that the series in (11) is absolutely convergent for all z,& € C with |z| <1 and
|| <1, and for all z,& e C\{1} with |z|=1 and |&|=

The Saigo-Maeda fractional derivative operators reduce to Saigo derivative operators
[17, 18, 24] by virtue of the following identities:

(D977 £)(x)=(Dg "7 £)(x) (R(r)>0) (12)
and
(D277 E) ()= D27 E) () (R(7)>0). (13)

Our results in the next section are based on the following composition formula of Saigo-
Maeda fractional integrals with a power function (see Saigo and Maeda [18]).

Lemmal Let a,o', B, 8, yC; if Re(y)>0 and
Re(p)> max|0,Re(a+a'+ B—y),Re(a’~B') ], then

I(()z,a',ﬂ,ﬁ",yxp—l — Xp—a—a’+;/—l F(p)r(p-i_}/_a_a'_ﬂ)r(p_'_ﬁ'_a’) ) (14)
' F(p+y—a—a)T(p+y—a'= P (p+f)

Lemma?2 Let a,o', 3,3, 7€C; if Re(y)>0 and

Re(p)<1+min| Re(-B),Re(a+a’'~y),Re(a+ B ~y) ], then

Iaaﬂﬂyxpl_xpaa+}’lr(l+a+a }/ p)r(1+a+ﬂ 7 p)r(l IB p) (15)
Il-pl'l+a+a’'+p —y—p)r'(L+a—- - p)

3. Main results

In this section, we study the left-sided D*##"” and right-sided D*“#**"" generalized

fractional derivative defined by (7) and (9). We establish two theorems of fractional
derivative involving products of two H -functions and a general class of polynomials.
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Theorem 1 Let
a,a'\ B, By, mn,8,0,0,,2,,2,,a,beC,A,0,,0,>0and Re(y) >0, then we have

{D“ﬁ“(t”l(b at) " sp[ " (b-at) " |

H Ul(b )701 (aj'Ai)l,pl H 2 o (b ) (Cj7Cj)lp2 ( )
X izt —at Z,t at X
i (waj) e (dej
Lo 1a,
., (—n) ‘
— | +a+a'-y-1 mk -0k \, Ak
=t S LA,
7,xh ™ .
o ' ~ E: (aJ’AJ) (C C )1p v
xH, e aon | 22X7D PN (16)
a (bJ’BJ) (di’Di)l,qz;(O’l)
. b |
where E, = (1-—-k;v,,0,,1),(1- - 2k; 0,,0,,1),
(1-u+y-a-do' - p -1k 0,,0,1),
(1—,u—a+,6’—ik;al,0'2,1);and
E,=(1-7-6k;0,0,,0),(1- u+y—a—a'-ik;0,,0,,1),
(1—,u+7/—a—ﬂ'—ﬂ,k;0‘1,0‘2,1),(1—,u+,6’—lk;0‘l,0'2,1).
Also, satisfy the following conditions:
(|)|argzl|< ~Q7,Q, >0,where Q) = ZB +ZA - z B, - ZA (17)
j=1 j=1 j=m 1 j=my+
n p
(||)|arg22|< Q,7,Q, >0,where Q, ZD +22:C 22: D, - icj. (18)
j=1 j=1 j= m2+1 j:n2+l

—X| <1, also we have
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b. d
Re(u) + o, mmRe[B J+02 min Re[D ]+max[0 Re(a ,B),Re(a+a'+ﬂf_y)]>0,
i j

Lj<ml Lj<m2

b d
Re(77) +v, min RG(B.]-H)Z min Re{D.}rmax[O Re(a ﬂ),Re(a+a’+,B'—y)]>0.

1<J<ml 1<J<m2

Proof To prove the fractional derivative formula (FDF) (16), we first express the general
class of polynomials occurring on its left-hand side in the series from given by (6),
replace the both H -functions occurring therein by its well-known Mellin-Barnes contour

integral given by (1), interchange the order of summations, (51,52)— integrals and taking

generalized fractional derivative operator inside (which is permissible under the
conditions stated with (16)) and make a little simplification.

Next, we express the following binomial expansion for (b—ax)™” as

obtained in terms of Mellin-Barnes contour integral (see Srivastava et al. [26]).

1, (19)

Now, interchanging the order of integrals, we obtain the following form after a little
simplification (say D, ):

[n/m]
D=7 3. e n)% [ ~ j oz (0) " dg | o)z (b) 2 d,

k=0

) J- C(n+ok+ug+0v6+&) [ ETS de, ( Db Ao gyt )(x) (20)
LT (7+8k+ué +0,6)T(1+&)L b :

[n/m]
D=7 3 s )mkAqk [fr j J oz (o) g [ o)z (b) 2 d,

k=0

[(n+ok+ug+0,6+&) (- Ts
Lsr(n+5k+u1§1+uzgz) r(1+&) b =

y F(,u+/1k+al§1+0'2§2+§3)F(,u+/1k+alé‘l+02§2+§3—7+a+a'+ﬁ')
F(y+/1k+01§1+02§2+§3—;/+r+a+a’)l“(y+;tk+01§1+02§2+§3—y+a+ﬁ’)

I (,U + /1k + 0151 + Uzgz + 53 +ta— ﬁ) d_r X,u+/1k+o-1§1+<72§2+§3+a+a’—y+r—1
[(u+ik+0,é+0,8,+&—-B) dX

, (21)
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_ dn r(m+1) .
where r=|R +1. By usin X" = ™™ (m>n), and re-
[ (7/)] Y J dx" r(m-n+1) ( )
interpreting the Mellin-Barnes counter integral in terms of the H -function of three
variables defined by (3), we obtain the right-hand side of (16) after little simplifications.

This completes proof of Theorem 1.

In view of the relation (12), then we get the following corollary concerning left-sided
Saigo fractional derivative operator [16, 17].

Corollary 1.1 Let &, 8,7, 4,7,6,0,,0,,2,,2,,8,b€C; A,0;,0, >0 and Re(a)>0.
Then the following result holds true:

{D““(t”l(b at) " s7 [t (b-at) |

Hmlnl o (b )71)1 (ai’Aj )Lpl Hm2 n o (b ) (C:J"CJ')l,p2 ( )
X Szt —at Z,t at X
P | 1 Py.dy
(bj ! Bj )1,q1 (dl ! Di )l,q2
[n/m] (_n)
:bfn u+p-1 N Jmk -0k Ak
X kZ; oAb
z,xb ™

% H03rnlnlm2 n210 7 XUZb—uz

’ (22)
3.3:py 43Py 001 | 72 a E; :(bj,Bj )1’% ;(dj’ D; )1,q2 :(0.2)

where
E =(1-n-0k;0,0,,1),(1- - 2k;0,,0,,1),(1- p—a— f—y - Ak; 0,,0,,1);
and E}, = (1-1-56k;0,,0,,0),(1- - B—AK;0,,0,,1),(1- u—y - Ak; 0,,0,,1).

Also, satisfy the following conditions:

l<J<ml 1<J<m

]

b d
Re(x)+0, min RE[B.]-FO'Z min Re[D J+ max| O,Re(f3),Re(a+pB+y)]>0,

b. d;
Re(n7)+v, min Re[B ]+02 min Re( 5 ]+max[0 Re(p), Re(a+ﬁ+y)] >0.

1<jsmy 1<j<m,
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Next, if we set S =—a in (22), we obtain the following result concerning left-sided
Riemann-Liouville fractional derivative operator [12, 16]:

Corollary 1.2 Let &, 4,7,8,0,,0,,2,,2,,8,0€C; 1,0,,0,>0 and Re(a)>0, then

{Dg‘+ (t”’l(b—at)_” sm [t’l (b—at)”

xH L 2t (b-at) ™ Hp2e?| 2,1 (b-at) ™

:b—ﬂxy—a—l[n/zm] (_n)mk A, b x

=

S Nt
| | | ZJ_X b E{'Z(aij)lp ;(Cj7Cj)lp -
% H 0,2.ml,nl,m2,n2,1,0 ZZXJZb—UZ 'F1 12

2.2:py.6y:Pg G0 . B (bj, B, )qu ;(dj’ D, )qu (0.2)

: (23)

where E/'=(1-7-35k;v,,0,,1),(1- u—2k;0,,0,,1); and

E)=(1-n-5k;v,,0,,0),(1- u+a—ik;0,,0,,1),
and the existence conditions of the above corollary easily follows with the help of (16).

Further, if we set £ =0 in Corollary 1.1, one can easily obtain similar type of result
concerning left-sided Erdélyi-Kober fractional derivative operator.

Theorem 2 Suppose that «,a',,p5',7,u,n,0,0,0,,2,,2,,8,b€C, A,0,,0,>0,
and Re(y)> 0. Then we have the following result:

{Df""‘"ﬁ'ﬂ” (t”’l (b—at)”s" [tl (b- at)_q

_ j1,p _
xH 1| 7,t (b—at) * Y H 22| 2,72 (b-at)
S e, O o

O I J 1’q2
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' [n/m] (_n)
— h— +a+a'-y-1 mk -0k \, Ak
=S A b

zX M e A) c(e.cC) -
X Hfjpnfqzlrzzqzzgf 2,Xx72h 2 ' (a“ J)l'pl’(cj ’ J)lvpz’
a |Fi(byBy )1,q1 :(d;.D, )qu (0.1)

(24)

where
F =(1-n-6k;v,0,1)(u+a+a' -y +k;—0,,—0,,-1),

(u+a'+B—y+7k;—o,,—0,,-1), (u—p +k;—0,,—0,,—1); and

F, = (1-n-5k;v,,0,,0),(u+ Ak;—0,,—0,,-1)
(y+a+a'+ﬁ—}/+/1k;—al,—0'2,—1),(,u+a'—ﬂ'+/1k;—0'1,—62,—1).
Also, satisfy the following conditions:

Re(aj)—l Re(cj)—l
Re(,u)+0'1max T to,max| — < —

IKj< . 1<j<n .
IS i =Ny Cj

<1+min[ Re(-B),Re(y—a—a'—k),Re(—a'~ B+7) ],

Re(77) + v, max [%J)_l] + v, max [M]

IKj< . 1<j<n .
s ] INL) Cj

<1+min[ Re(-B),Re(y —a—a’'—k),Re(-a'- B+7)],
here k = [Re(y)] +1, and the conditions (i)-(iii) given in Theorem 1 are also satisfied.

Proof In order to prove (24), first write the general class of polynomials in the series
from given by (6), replace the both H -functions by its well-known Mellin-Barnes
contour integral representation using (1), interchange the order of summations, take
generalized fractional derivative inside (which is valid under conditions stated with
Theorem 2) and make a little simplification.



336 Rajeev Kumar Gupta, Bhupender Singh Shaktawat and Dinesh Kumar

By using the Mellin-Barnes contour integral representation for the binomial expansion
(b—ax)” stated by (19), and interchanging the order of integrals, we obtain the
following form after a little simplification (say D, ):

n/m]

mk "7 ok i ’ a4 (p) U4 $ (1) Y252
o, =3 Ol o (5] ] otz ()% 05 otz (o) e,

x'[ F(T] + 5k + Ulfl + 0252 + 53) (_Ejés d§3 ( Dzx,a',ﬁ,ﬂ',yt/l+ﬂk+0'l§1+0'2§2+§3—1)(X) . (25)
ST (n+0k+ug +0,5)0(1+ &) b )

n/m

o B e ) Lteaeh o)

. & (er-brty [(n+6k+0v,& +0,6+&) (aT?’

La(éz)zz (b) dézj%r(mgkwléwzé) el b &

F(1+ﬂ'—ﬂ—/1k—61§1—62§2—53)F(1—a'—ﬂ+}/—ﬂ—/1k—0'151—6252—53)
F(l—y—/lk—alél—azfz—53)F(l—a'+ﬁ'—u—/tk—al§1—0'252—53)

XF(l—a—a’Jr;/—r—,u—ﬂ,k—dlggl—dzfz—53)

F(l—a_a'_ﬂ"'?/_,u_/lk_0'151_0-252_53)

(26)

d’ (X,u+ik+01§l+02§2 +§3+a+a’—y+r—l)
dx’
dn I(m+1)

where r =[R(y)]+1. By using ~ X" = T(m_n+1) X" (m=n), we arrive at

[n/m]

D, = b i =71 Z (_n)mk A, b Sk y Ak (Zjﬂj J‘ 0(51)(2 X~ “1) dé

k=0

F(l—(l—n—5k)+01§1+l)2§2 +§3) (_Exjfs i
T(1-(1-7-8k)+0& +0,5,)T (1+&)L b 3

XJ‘LZH(fz )( szaz b )52 d&, '[Ls

r(l_(a+a,_7+ﬂ+ﬂk)_01§1_0-252 _fs)r(l_(ﬂ_ﬂ"i_ﬂ’k)_alél_02§2 _53)
T(1-(u+ k) =016 =038, =& )T (1= (u+ o' = '+ k) =016~ 036, ~ &)
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L DA (a+ By +ptdK) -0 0,5~ &)
F(1-(u+a+a'+B-y+K)-0,& —0,8, - &)
Re-interpreting the Mellin-Barnes counter integral in terms of the H -function of three

variables given by (3), we obtain the right-hand side of (24) after little simplifications.
This completes proof of Theorem 2.

(27)

In view of the relation (13), we obtain the following corollary concerning right-sided
Saigo fractional derivative operator:

Corollary 2.1 Let «, S,7,1,1n,0,0,0,,2,,Z2,,8,b€C, 4,0,,0, >0, and
Re(a)> 0. Then we have the following result:

D>/ (t**(b—at)” S"|t*(b—at)”
[ ]

Hml’nl to.l (b t)_ul (aJ’AJ )1,p1 HmZ‘nZ ; to_z (b at)_Uz (CJ'CJ )1 Py (X)
X YA —al _
PG | 71 Py | 2
' (bj ! Bi )qu o (di' DJ )1,q2
[n/m] (_n)
=b717 X/Hﬁfl mk bfé‘k Xlk
kZ:(; A
z,Xh ™1

Fll:(aj’Aj)l,pl;(CJ’CJ)l,p '

2

% H 0,3my,ny;m,,n,;1,0 ZZXJZb—uz
F:(b;. B, )1,ql :(d;. D, )qu (0.1)

3,3:py.04:Py.0y:01 ' (28)
——X
b

where
F'=(1-n-6k;v,0,1),(u+ B+ Ak;—0,,—0,,-1),
(u—a—y+ik;—o;,—0,,-1);

and
F, = (1-n-6k;0,0,,0),(u+ B -y +k;—0,,—0,,-1), (u+ ik;—0,,—0,,-1).

Also, satisfy the following conditions:

Re(aj)—l Re(cj)—l
Re(,u)+0'1max T to,max| ———

IKj< . IKj< .
j<n ; j<n, C,
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<1+min [O,[Re(a)] — Re(,B)—l,Re(a+7/)],

Re(a;)-1 Re(c;)-1
Re(n)+ulmax T +l)2max C—

IKj< . I<j< .
=n j 1=n, i

<1+min[0,[Re(a)]-Re(B)-1,Re(a+y)].
Next, if we set B =0 in above result, then we obtain the following corollary concerning
right-sided Riemann-Liouville fractional derivative operator:
Corollary 2.2 Let &, ,7,8,0,,0,,2,,2,,8,0€C; A,0,,0, >0 and Re(a)>0, then

we have

{Dﬁ’ (t’“(b—at)"7 syt (b-at)” |

IR | 7,172 (h—at) ™2

mn | v
xH ! 7t (b—at) ot

[n/m] (_n)
I —a-1 mk -0k y, Ak
b 3 o b

zXh ™ "
F"*(a,, A :{c.,C. —
cnezmomss| | M O
2Py 0P G 0. Fzﬂ;(bj, B, )ml ;(dj, D, )qu ;(0,1)

(29)

a

where F'=(1-1-56k;uv,0,,1),(—a+ik;—o0,,—0,,-1); and

F'= (1—77—5k;z)1, 1)2,0),(,u+ﬂ,k;—0'1,—0'2,—1),
and the existence conditions of (29) easily follows from Theorem 2.

Again, if we set £ =0 in (28), then similar type of result concerning right-sided Erdélyi-
Kober fractional derivative operator.
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4. Special cases and concluding remarks

339

The general class of polynomials involved in (16) and (24) reduce to a large spectrum of
polynomials listed by Srivastava and Singh [29] and so from Theorem 1 and 2, we can
further obtain various fractional derivative results involving a number of simpler
polynomials. Here, we provide a few special cases of our main findings (see also, [3, 5, 9,

10, 19]).

(i) If we reduce the first H -function in (16) to the exponential function by taking

0,=A=1,u,=06=0and S;" to the Hermite polynomial [29] by setting

2 = y"/2 i = =(-1)):
11X =X, | [dform=2.4, = (1))

we obtain the following result of the (16) after a little simplification:

e ~ - 1 | 2
D% BBy tH 1 b—at 77tn/2H 4
{ " ( (b-2) {2«/5 |

D

(¢;.C)

H :22”(:22 ZztGZ (b _ at)—uz 1p, (X)
it L4,
, [n/2] (_n) k
=p7" X,u+a+a | o i
2
Z,X

Rii(e,C
0,41,0;m,,n,:1,0 -

AL,0:my 0o, 21 Y2
H4,3:o,1;p2,q2+1;0,1 Z,X b

__X 2’
b

where R, =(1-7;0,0,,1),(1- #—k;1,0,,1),(1-u+y—a—-a'- ' —k;1,0,1),

(1-u-a+p-k;1,0,,1);and

R, :(1—,u+7/—a—a'—k;1,o-2,1), (1—,u+7—a—ﬂ’—k;1,o-2,l),

(1—,u+ﬂ—k;1,0'2,1).

)1, Py

R,:(0.1);(d;.D;),, .(1-7.1,):(0.1)

(30)
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(i) Next, if we take z,,0, =0 in (30), we obtain the following result:

Hmz,n2 7 to-2 (Cj’Cj )l,pz
2

Dg:a',/},ﬂ’:}’ t'“71 (b _ at)*” tnIZHn |:

'
L.a,

= b—nxﬂ+a+a'—y—l[§ (_n)zk (—X)k

=

Z,X"2 S, :—;(Cj,Cj) -

k)
0,4:1,O;m2,n2 1,0 1,p2

4,301;p,,9,+1;0,1 a

xH X S, :(0,1);(dj' D, )1,q2 (1-7,0);(0.2) |

(31)

WhereSl=(1—77;0,1),(1—y—k;02,1),(1—y+7/—a—a'—ﬂ'—k;az,l),
(1—,u—a+ﬂ—k;0'2,1); and

S, :(1—,u+7—a—a’—k;o-z,l),(l—y+7/—a—ﬁ'—k;o-z,l),(l—,u+ﬂ—k;o-2,1).
If we reduce the H -function of one variable to generalized Wright hypergeometric
function |, [6, 29] in (31) by using the relation with H -function and Wright

generalized hypergeometric function jw, ([11], eq.(1.140), p.25), we can easily obtain
result for generalized Wright hypergeometric function.

(iii) If we use the relation involving Mittag-Leffler function, obtained by Saxena et al.

([11], eq. (1.137), p. 25) given as E/‘;y(z):iné [—Z

r(s)
arrive at {Dg:“'-ﬂ'/"* (t”‘l (b—at)"t"*H, [%} E/ [t]}}(x)

:b—ﬂxy+a+a’—y—1 1 [n/Z](_n)Zk (—X)k
r(o) &«

(1-52)
(01),(3-7.8)

} in (31) then we

- T, = (1-p1);-

T,:0,1);(0,2),(1-7,0),(1-7,,7);(0,2) |

0,41,0:1,1:1,0
X H, 5011501

(32)

—=X
b
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where
T, = (1—77;0,1),(1—,u—k;l,l),(l—,u+y—a—a’—,3'—k;l,l),
@—y—a+ﬂ—KLD;

and T, = (1-p+y—a—a'=kiL1), (1= p+y—a=F=kL1) (1- u+ f-kL1).

(iv) If we reduce one H -function to the exponential function by taking o, =1, v, >0
in (16), we obtain the following result:

{Déi’a,’ﬂ'ﬁ,’y (ty—l (b _ at)iﬂ sm [ti (b - at)*ﬁ }efﬁt

(CJ’Ci )1,p2

H™"| 7 t°2 (h—at) 2
e
1,q2

Py.4y

(x)

[n/m]

:b—l7x/¢+a+a'—;/—l Z (_n)mk Ah’k b—(5k Xlk

ko Kl

ax Ul:_;(c C')lp '
P

i
0,41,0;m,,n,;1,0 s~V
T2 2 2
H 4,30,1; Py ,q2+l;0,1 ZZX b

, (33)

where

U, =(1-7-5k;0,0,,1),(1- u—2k;1,0,1), (1-u+y—a—-a' - - ik;1,0,,1),
(1-pu—a+p-ikl,0,1); and U, =(1- u+y—a—a' - k;1,0,,1),
(1—,u+7/—05—,8'—/1k;1,62,1), (l—,u+,3—/1k;1,0'2,1).

The conditions of validity of the above results (i)-(iv) can be easily follow directly from
Theorem 1.

Remark 4.1 We can also obtain results for ordinary Bessel function of the first kind
J, (z), modified Bessel functions K, (z) (Macdonald function) and Y, (z) (Neumann
function), generalized Bessel-Maitland function J/',, Kummer’s confluent hypergeometric
function ¢(a;d;—z), Gauss’ hypergeometric function Fl(b,a;d;—zt*‘), MacRobert’s
E -function, Whittaker function by using the relation with H -function and these function.
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5. Conclusion

In the present paper, we have given the two theorems of generalized fractional derivative
operators given by Saigo-Maeda. The theorems have been developed in terms of the
product of two H -functions and a general class of polynomials in a compact and elegant
form with the help of Saigo-Maeda power function formulas. The main fractional
derivatives whose integrands being the products of two H -functions and a general class
of polynomials, as shown in Section 4, can be specialized to yield a large number of
simpler results. So the main results may find (potentially) useful applications in a variety
of areas.
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