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Abstract. The fundamental goal of this article is to investigate applications of the new extended
hypergeometric function that contained two Fox-Wright functions in its kernel to generating func-
tion. Moreover, the new extended Riemann-Liouville fractional derivative operator with some of
its properties is also studied.
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1. Introduction

In 1994, Chaudhry and Zubair [1] established the following first extension of the gamma
function that considered exponential kernel of the form exp (—Ht_l)

In(z) = /OOO " Lexp <—t — 13) dt, (1)

where Re(II) > 0, and Re(x) > 0.
Then later, using the concept in (1), Chaudhry et al., [2] investigated the following ex-
tended beta function:

Br(z,y) = /ltwla — ) Lexp (‘mn t)> dt, (2)

0

where Re(II) > 0, min{Re(x), Re(y)} > 0.

They also (Chaudhry et al., [2]) studied the properties of the extended Euler beta function
in (2) such as functional relations, recurrence relations, summation formulas, integral
formulas, Mellin transform, application to statistical distribution and connection with
some known special functions such as error, MacDonald, and Whittaker functions.

Then in 2004, Chaudhry et al., [3] used the extended beta function in (2) to establish the
following extended Gauss and confluent hypergeometric functions:

o 1 L1 —¢)vet 1T
Fupivia) = g [ e (g ) ©)

*Corresponding author.

http://journalcam.com 28 © 2011 JCAM Al rights reserved.



where Re(II) > 0, Re(\) > 0, Re(v) > Re(u) > 0, and |arg(l — z)| < 7, and

1
Or(p;v;2) = B(Wl/,u)/o 1 — ) L exp (tz - t(lﬂt)) dt, (4)

where Re(II) > 0, Re(v) > Re(p) > 0, and |arg(l — z)| < 7.
Ozarslan and Ozergin [4] used the extended beta function in (2) to studied the generalized
extended Riemann-Liouville fractional derivative operator given as:

0 Iy f( t)~ " Lexp ( e t)) dt (Re(h) <0, Re(I) > 0)
2Dz {f( )} (0=1< Re(h) <o, 0€N)
(5)

The following new extended beta function with two Fox-Wright function as its regularizer
is studied by Kaurangini et al., [5]:

DY f(2)} = {
dz

(pwa Pw)l,m (hu, Hu)l,l

\pBA e( v A6

r,y) = T,y

(QMQ ) 1,9 (bjaBj)l,s

_ /0 Ll L, (—g) v, (‘(12)@) dt, (6)

where min{Re(II), Re(X)} > 0, min{Re(A), Re(©)} > 0, min{Re(z), Re(y)} > 0, and
m¥y is the generalized Wright function defined for z € C, complex p,,q, and P, Q, € R
(w=1,2,3...,m;i=1,2,3,...,9) by the series in Kilbas and Srivastava [6]

(P Pt [T +rPy) 2"
a2 = m¥ : Z v = (7)
g ’ (qla Qi)l,g Hg P QL + TQ ) rl

They also (Kaurangini et al., [5]) introduced the following new extended Gauss and con-
fluent hypergeometric functions:

A@ v A@ (pwan)l,m (hu’H’u)l,l 00 \PBAG(N+T L M)Z
YRy psviz) =Yy Awviz | =Y (M TR
(QiaQi)l,g (ijBj)l,s r=0 ’ :
(8)
where Re(v) > Re(p) > 0 and |z < 1; and
9] A,©
Yo vgag | Pt (et L S By )
o (H,I/ z) =" &g Wz | = B( ) =,
V - .
(qini>1,g (ijBj)l,s r—0 My M r

where Re(v) > Re(p) > 0.
Definition 1: Pohlen defined the following Hadamard convolution (product) for the two
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power series h(z) = a,z" (|z| < Rp) and k(z) = b.2" (|z| < Ry), where Rj, and Ry, are the
radii of convergence is expressed in [7] as

(h k)( Zam = (k*h)(z) (RyRp<R) (10)

Recently, many researchers for example, Chand et al.,[8] , Centikaya et al., [9], Abubakar
et al., [10], Menon et al., [11] and Ozarslan and Ustaoglu [12] used generalized beta and
hypergeometric functions to studied generating functions and extended fractional and
integral operators. In this work, new generalized special functions that consist of the
two Fox-Wright functions as their regularizer in (6), (8) and (9) are to be use to study
generating functions and extended Riemann-Liouville fractional integral operator.

2. Applications of extended hypergeometric function to generating
functions

Applications of the new extended Gauss hypergeometric functions to generating func-
tions is obtained in this section.
Theorem 2: The following equation is true

o n

A© 13 —v A0 z
S0 RS b maiin) o = (-0 R (mopi ) (<) ()

n=0

Proof: Let the left-hand side of (11) be Gy, then

= [ YBRLG+re—9) | ¢
Gy = Vn v+n 12
=30 {z< Y (12
Using the pocchammer symbol identity in Chand et al., [13]
WV +n)r = (V)r4n = (V)r (v +7)ns (13)

n (12), leads to the following

&, "B (e —9)
G1=2 500 {

r=0

T

Z(V—l—r)nf;} % (14)

n=0

Applying the following generalized binomial theorem in Chand et al, [13]

S @B o <, (15)

n=0
o (14), leads to the following
00 \IJBA (C] T — r
¢a ¥ — ¢)T‘ 1t
30
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Using the new generalized Gauss hypergeoemetric function in (8) to (16), then (11) is
obtained.
Theorem 3: The following formul is also valid

o0
v+n—1 A0 - A© z
Z( > YRy (VA gip2)tt = (1—1)7" VR vigips— | (<)

n=0 "
(17)
Proof: Let the left-hand side of (17) be G2, then

_oo v4+n—1 > ‘I’Bﬁ,’}?(gb—i—r,cp—gﬁ)zr n
GQ—Z( . >{Z(y+n)r B0 =9 T!}t (18)

n=0 r=0

Using (13) to (18) and re-arranging leads us to

_ < WB§77§(¢+7’L’(P—¢) > v+n+k—1 % e
GQ_Z(V)TL B — &) {Z< 1 >t }n' (19)

n=0 k=0

Using the fact that in Chand et al, [13]

> kE—1
Z (V+ n;; )t’“ =(1-t)~¥m (¢ <0),

k=0

in (19)

= \IjBﬁ,’z?(Qb +n,0—9) < z >n (20)

Gy = (l—t)—VZ(V)n B(é,¢ — o)nl 1—¢

n=0
Applying the new generalized Gauss hypergeometric function in (20) the needful result in
(17) is obtained.
Lemma 4: The n-derivative of the function f(u) = u=¢"*¢ (see Jain et al., [14]) is given
by
n —c—k’C—nF(c + kc + n)

"(u) = (—1 —ers Tl 21
where ¢,( € C, k € N, and n € Ny.
Theorem 5:
—cv A7® . . o _ = n v A,@ . . . e tn
(1+t) FH,N (V7¢a 2 1‘i‘t> _Z(_l) (C)n FH,N (V7¢7§07z)* 2F1 (C+7’L,1,C, Z) Ev

(22)
where ¢, z € C; [t] < 1.
Proof: For convenience, substituting 1 + ¢ by u and setting the left-hand side of (27) to
be f(u), the the extended Gauss hypergeometric function in (8) leads to

< YBRR(o+ o —0) 2

r=0
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Differentiating (23) n-times with respect to u and using (21), gives

= \PBAG T c+n Z\"
Pl = e 3 — S () e

u
r=

Applying the Hadamard convolution (product) in (10) to (24), yields
(n) — (_1\n,,—(ct+n) NEAVANC) R -
F) = (1", YRR (i s )+ oFt (e mLias) (25)

On expanding f(u + t) as the Talor series, give the following
flutt)=(u+t)" YFY (u b10; ) Zf

n chrn) U A0 z 2\ "
_Z ) FH:N (I/, ®; 2 a) * oF (C—l—n,l;c; E) . (26)

n!

Putting v = 1 in (26) the needful result in (27) is obtained.
Corollary 6:

[e.e] n

c UaAO 1\n U A0 oa
(07 Y0R8 (61017 ) = 1o "R i)+ oF (e ess) Ty
(27)

where ¢,z € C; |t] < 1.

3. The extended Appell and Lauricella hypergeometric functions

The new extended Appell and Lauricella hypergeometric functions are defined in sec-
tion with their integral representations
Definition 7: The new extended Appell Fi(;) is

(pwa Pw)l,m (hua Hu)l,l

A0 A0
\PF1HN(>‘ Py VWi T, Y) = \IJF1HN A,y VW5 T, Y
(gi,Qi)1,g | (bj, Bj)is
> ‘I’Bﬁ’s(z\—i—r—i-n,w—)\)xryn
= E (,“)'r V)n : — (28)
= B\, w—\) r! n!

where A\, p, v,w € C, Re(w) > Re(A) > 0 and max{|z|, |y|} < 1.
Definition 8: The new extended Appell F5(;) is defined by

¥ A0 N (pvaw)l,m (hU7Hu)1,l
F2HN()‘ Wy VW, 052, Y) = Fiin A 1 Vs w, 652,y
(i, Qi)1,g | (bj, Bj),s
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> q’Bﬁ,}?(ﬂ +rw—p) WBﬁ,}?(V + 1,6 —v) gy

= 2 e ) Bln.o—v)  rinl’

(29)

where A, u,v,w € C, Re(w) > Re(u) > 0, Re(d) > Re(v) > 0 and |z| + |y| < 1.
Definition 9: The new extended Lauricella F3(;) is given by

(pwa Pw)l,m (hU7 Hu)l,l

YERIR O vy w; 5w,y 2) = Y FG, A by 1y w3 03, 2
(¢ Qi)rg | (b5, Bj)is
o0 v pA,0 _
0 M A Lk Ky
e B\, 6 —)) rl n! s!

where \, p,v,w, 0 € C, Re(d) > Re(A) > 0 and max{|z|,|y|, |z|} < 1.
Theorem 10:

A
YFin O v wi 3, y)

1
= B J, P00 -, (UD e (‘(1 . t)@> “
(31)

Proof Using (28) and (6) into the left-hand side of (31), we have

A
lI}Fl;]',I?N(A’ w, VWi I, y)

r,n=0

Changing the order of summation and integration in (32), we have

U A0 e
FI;H,N()V m,viwsx, y)
oo

1 1 z)" > n II N
~ o | t*l(l—wé—“{Zm)r“ﬂ) }{Zw)n(tg} }w (—%)lws (—(1_t)@)dt

r=0
(33)

Applying generalized binomial theorem to (33) the desired result in (31) is obtained.
Theorem 11:

A,©
\I]FZ;H,N()‘7M7V;Wa6§ x,y)
1 1
= tﬂ*l 1—t¢ w—p—1_v—1 1— o—v—1 1 —tr —t Y
B(u,wu)B(u,éy)/o (1-1) P (1-p) (1 — ta — ty)
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Proof Using same procedure as in (31) and the fact that in Ozarslan and Ozergin [4]

oo
x—i—y z"y"
> f(M ZfTJF”TT
M=0 r,n=0
he required the result in (34) is obtained.
Theorem 12:
A,©
@anN()\’Ma%W;&%yvz)
1 L IT N
= [ TN ) TR - ty) V(1 — t2) 00 Uy~ | dt
s L a0 = ) =9 (3 ) o (s

Proof: The proof of (35) follows directly from (31).

4. New extended Riemann-Liouville fractional derivative operator

Definition 13: The following generalized Riemann-Liouville fractional derivative
operator is defined by

Y phAO L () /f 2—t) "1, <— H) v <—Z®N>dt (Re(h) < 0)
zHN S (Z—t)@ ’
(36)
and for o — 1 < Re(h) < o, 0 € N, we have

de
"Dl i)} = " ,Zn%?@{f( )}

A (S}
ho1 210 2o
=i rmm 700 () () o)

the path of integration is value for 0 to z in complex t-plane.
Theorem 14:

¢> h
A0 II,R
YDy )= 2 FCh )‘I’BA7®(¢+1,—h), (38)

where ¢, h € C, Re(¢) > —1, and Re(h) < 0.
Proof: Using (36), we obtained

z ZA Z@
¥pHAe (.0} = F(iﬁ) /0 -, <_tAH) 0, <_(Z_z:)@) dt (Re(R) < 0)
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Putting ¢ = yz in (39) leads us to

UphAO L oy Z(M/l Y1 — )L <_H)l\11 (—N> dy  (40)
PRIRN I‘(_h) 0 Ty yA 5 (1 _y)@

Applying (6) to (40) the desired result in (38) is obtained.
Corollary 15: If f(z) is an analytic function in the disc |2| < @ and it has power series

f(2) =332, axz®, then

’ - yb—h—1 X
DI () = Ty 2ok YBRR (0 + k)2, (41)
k=0
where ¢, R € C, Re(¢) > 0, and Re(R) < 0.
Theorem 16:
DL ) = 1%3 Y (v 610 2), (42)

where v, ¢, h € C, min{Re(v), Re(¢)} > 0 Re(h) <0, and |z| < 1.
Proof: Using (36) we obtained

o

—0,0, 1 _¢— - (v) A,0,p—h _

‘IIDZH,N {27 1-2)" =3 rlr ‘ljDz;H,Nd) {2771} (43)
r=0

Applying (38) to (43), yield
h—1 e
Vpd-hAO L ¢-1(1 _ vy~ (v)

_ aT@) > Bae(@+rh—¢) o
= 2 B ey A

T UBae(@+rh—g)s

= Zh_lrgg YL (0,63 B 2)

Corollary 17:

YDI T (1 —az) (L - b2) P) = frﬁg VR hiazb),  (44)

where v, ¢, h € C, min{Re(v), Re(¢)} > 0 Re(h) < 0, and min{|az|, |bz|} < 1.
Corollary 18:

VDI 071 (1maz) Y (1-b2) ¥ (1—c2) )} = zhlrgg VSR (9,1, w3 By az, bz, c2),
(45)
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where v, ¢, h € C, min{Re(v), Re(¢)} > 0 Re(h) < 0, and min{|az|, |bz], |bz|} < 1.
Theorem 19:

NG . _ A0 Y 11(9) v a0
\IIDS;H7N {Z¢ 1(1 _Z) v \I}FH,N <V7w7907 ].—Z)} = Zh ! \PFQHN(V)W7¢;907h;y7Z)7

I(h)
(46)
where v, ¢, h € C, min{Re(v), Re(¢)} > 0 Re(h) < 0, and |z| < 1.
Proof: Let @ be the left-hand side of (46), using (36) and (8), we obtained
7
BHN(WJF?" Y- w)y U AO,6—h
; p=1(1 _ )~ (v+r)
Q= Z Blw, g —w) o Dy { (1—-2) } (47)
Applying (42) to (47) leads us to
(3] VESYANS) U RA,0
I B wH+r,o—w) "Bry(d+n,h— ron
Q= 1 (¢) S el + 1) i ( ¢ —w) " Bpy ( ¢)y" 2" (48)
I'(h) B(w,p —w) B(¢,h— ¢) r! n!

r,n=0

Using (13) and (29) to the above equation, the needful result in (46) is obtained.

5. Integral transforms of the new extended Riemann-Liouville fractional
integral operator

Theorem 20: (Beta transform)

YBrg (6 +1,—h)
T(—h)

B{VDERL k2 A} = B(Q+¢— h,A), (49)

where ¢, h € C, Re(¢) > —1, and Re(h) < 0.
Proof Using the definition of beta transform in Mubeen and Ali [15], one can obtain

1
B{"DERL("h A} = / R R e S AT (50)
Simplifying (50) using (38), gives
1
B{%Qﬁf{ﬁ};ﬂ,/\} = VB (6 + 1,—5)/ Al A tgy (51)
o ’ 0

Upon simplying (51), the required result in (49) is obtained.
Theorem 21: (Mellin transform)

' r ' s
M{DERLE 000 = B s i - )

where ¢, h € C, Re(¢) > —1, Re(h) <0, Re(s) > 0, Re(r) > 0.
Proof By definition of the Mellin transform from (Debnath and Bhatta [16]) we obtain

1 1
M{FDEAE () (1 5) = / / A1 1Y DAOT 5L IA O (53)
Y 0 Jo
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Simplifying (54) using (38), gives

Pt
T(—h)

1 1
M{TDERE 1)) (r,5) = / / AT1ON YBAO (4 L 1 m)dAde  (54)
bl b 0 0 b

Considering the result from Kaurangini et al., [5]
1 1
/0 /0 Ar_l@s_wBﬁ’}?(:r, y)dAdO = YT(r)"T(s) Bz + IIr,y + Rs),

to (54) the desired result in (52) is obtained.
Corollary 22:

YT(r)¥T(s)

M{*DER =M 000 = =

B(IIr+1,Rs—h) o F1 (A, 1+11r; Ir4+-Rs+1—F; 2),
where ¢, h € C, Re(¢) > —1, Re(h) <0, Re(s) > 0, Re(r) > 0.
Theorem 23: (SUM transform)

VBN (6+1,—h) T(¢—h+1)

Sa{ "D = (s) = I'(—h) s"[slog(a)]?= 1

(55)

where r € N, a € (0,00) \ {1}, p1 < s < p2, p1,p2 > 0 also ¢,h € C, Re(¢p) > —1, and
Re(h) < 0.
Proof The definition of SUM transform from Hasan et al., [17], we have

hA,0 |- AO:h
Sl Dis 271} (s) = . CYDIT {0 dz (56)

e

Simplifying (54) using (38), gives

NESYANG)
’ Bux(@+1,-h) (1 (1 _, .,
SUDERR e = — B L [atetay o

Further simplification of (57) gives the required result in (55).
Theorem 24: (Laplace transform)

YBRR(6+1L,—h)T(¢— h+1)
&) CEE

L DI (s) = (58)

where ¢, h € C, Re(¢) > —1, and Re(h) < 0.

Proof Setting » =0 and a = e in (55) the desired resultin (58) is obtained.
Theorem 25: (Whittaker transform)

/0 2% Lexp (—2> Wp.q(Az) ‘I/ngﬁf{zd’}dz
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BN @+ LM (J+g+a+é-MT(A—q+ato—h)
 D(hhetoms T(l-pta+oé—h

(59)

where ¢, h € C, Re(¢) > —1, Re(h) < 0.
Proof Let left-hand sides of (59) be W, using (38) and changing the order of summation
and integration , leads to

U A0
By (0 +1,-h) oo Az
_ ) a+¢p—h—1 .
W = (=) /0 z exp( 5 > Wpq(Az)dz (60)

Substituting v = Az in (60) and applying the result [18]

© 2 P(3+q+MNT(3—q+4A)
/0 A Lexp <—§> Wy q(2)dz = —2 T (= pi (61)

where Re(q £ A) > —% and W), 4(;) is Whittaker confluent hypergeometric function, the
required result in (59) is acquired.
Theorem 26: (Verma transform)

A}
vner ol Bin @+ LM (g+A+é—h+ )T (g+A+s—h+1)
V<®D 2%}t =

: 62
HILR [(—h)s?—h=1 F(2—p+A+¢—h) (62)

where ¢, h € C, Re(¢) > —1, Re(h) < 0.
Proof Using definition of the Verma transform in Al-Gonah and Mohammed [19], we
obtained

. > 1 .
)% {‘I’D)Zﬁ;? z¢}} = /0 (s2)  Lexp (—2sz> Wp,q(sz)\PDZﬁf 2%Ydz (63)
Following the same procedure to (63) as in (59), the result in (62) is obtained.

6. Applications of the new extended Riemann-Liouville to generating

functions
Theorem 27:
— (D)kw o 6 A x
S DRV ESS (0 4k pivia) = (1 -0 VERE (o (64)
k=0
where Re(A\) > 0, Re(v) > Re(v) > 0 and |z| < min{1, |1 — ¢|}.
Proof: Using the elementary identity in chand et al., [13]
P
(-9 -a* = -0 [1- 2] (65)

38



Expanding the left-hand side of (65) for |¢t| < |1 — x|, yields

0 k —¢
¢ t —¢ X
—=(1- =(1-t 1- 66
2 g =\ gz )) =00 1—t (66)
k=0
Multiplying both-sides of (66) by z#~!, applying the generalized Riemann-Liouville frac-
tional derivative operator ¥ D* Al’é] and simplified, yields the following

= (¢)k - —¢
—UiAe - ¢ - -;A,0 —
ZW\I}D;H& {xu (1-a) k}tk = (1 - )" Dhy§ {:E” 1 [1 1 t] }

i (67)
Applying the result established in (42) into (67), after some simplification, the needful
results in (64) is obtained.

Theorem 28:

= (v v zt
Z )| HN (1 =k Asw;2) th = (1= 1)~ \IIF1AH6N</\’“’V;MZ;_(1—t> (68)

k=0
where Re(w) > Re(\) > 0, Re(u) > 0, Re(v) > 0 and [t]| < 1+| E
Proof: Using the elementary identity in Srivastava [20]
—v —v 2l -
M—1—-2)]"=01-1¢) [1+1—t] (69)
Expanding the left-hand side of (69) for [¢t| < |1 — z|, gives
f: Wk (1 _ oy — (1 — gy |4 = =2 h (70)
| 1—t

k=0

Multiplying both-sides of (70) by z*~(1 — 2)#, then applying the generalized Riemann-
\I;D/\—w;zA,e
S,

Liouville fractional derivative operator and simplified, leads us to the following

k! z;I1,N
k=0
(71)
Applying the result established in (42) and (44) into (71), after some simplification, the
desired results in (68) is obtained.

Theorem 29:

WE

B
Il
o

(72)
39
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o —zt
(I/)k\I/D)\ wiA,© {Z)\fl(l Z)*(]CJFV)}tk (1-t)" u\I/Di\HwNAG {ZA1(1 2)H [1 1 zt

'}

U)k A0 A,© A,© z
—( )' ‘IJFH,N (w, —7;0; 2) ‘IJFEN (V+k,p;02)th =1 —t)” ¢>\11F2HN (gb,,u,w;l/,é; 1—t>



w—1

Proof: Substituting ¢ by (1 —y)¢ in (64), multiplying the resulting equation by y and

then applying the operator ‘I’D;’,ﬁéf’@, leads us o

T {Z Ok ot ¥EAT (54 ) (1 —y)‘%k}
k=0

_UpwSAO [ )y h et YA . L
y}]‘[ N ( ( y) ) y 0,3 v, d)a Qpa 1 . (1 o y)t (73)

Changing the order of summation and interchanging the order of summation and integral
operator for |z| < 1, ]1 Yt <1 and |15 t\+| ;| < 1, we have

o (Db o w500 [ e w AT
Z k! \IID%H,N {y '1-y) } \PF 5 (@+k wvx)t th
k=0

~A x
N - yt A, -

1—t
Applying (42) and (45) to (74), the required the result in (72) is obtained.

7. The new extended Riemann-Liouville fractional integral operator of
some special functions

Theorem 30:

ZT‘

h A0
\I]Dan{eXp HN S(r+1, _h)ﬁ (2 €C) (75)
Proof Using (38) and (41) to the left-hand side of (75), give
NG — 1 DAL
\IjDan{eXP Zﬁqj zrm }
r=0
th i\PB s ( +1_h)ir
T(—h) &= Ael T Ly
Theorem 31:
U A (T)m U A0 r
D> {F : B (T + 17 —h)Z ) (76)
R Z HJ 1L(pjr + 05)]™ fLX

where Pjs 05, Tj > 0,7=1,2,3,...,m, (p7 Q)m = (pla Ql) R (pm, QTVL)? (T)m = (7-1’ s 7Tm)
and F ((;)QT)”M(;) is the multi-index Le Roy function.
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Proof Using definition of multi-index Le Roy function in Kiryakova, and Paneva-
Konovska [21]

T)m

Z H] 1l Pﬂ“*‘@])] (77)

The desired result in (76) is obtained.
Corollary 32:

YBRR(r+1,-h),  (78)

T A0
D E
ZHN{ (p,0)m (2) E:H T(p;r + 0;)]

where p;, 05,75 > 0, j = 1,2,3,...,m, (p,0)m = (p1,01) -, (Pm, 0m), and E, p (;) is
the multi-index Mittag-Leffler function Al-Bassam and Lunchko [22].
Corollary 33:

0 ’l"

T A0 A0

D> E YBY (r+1,—h), 79
PRIRY = T(pr + o) H,N(T ,—h) (79)

where z,p, 0,7 € C, 7 > 0 and F} ,(;) is the Mittag-Leffler type Le Roy function [23].
Corollary 34:

nA,© Bhe
\PDz,H,N {Ep,ol Z By (r+1,-h), (80)

Fpr+g

where z,p, 0 € C, and E, ,(;) is the Wiman function [24].
Corollary 35:

A0 A@
YD s AEo(z FWH HN(r—i—l,—h), (81)

ﬁMS

where z,p, 0 € C, and E,(;) is the classical Mittag-Leffler function [24].
Corollary 36:

BA,0 - phe
‘PDZHN {Fr (= Z By (r+1,—h), (82)

7_
7’:0

where z, 7 > 0 and F-(;) is the Le Roy function in [24].
Theorem 37:

(83)

U hAO (Cp) 0 r ¥ A0 o7
Dinx § »fa z Z By (r +17_h)ﬁ7
(Kq)
where z, and ,Fy(;) is generalized hypergeometric function in [J.
Proof Using the definition of generalized hypergeometric function in [25] and following
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the same process as in (76), equation (83) follows.
Corollary 38:

C1,G2 L—h

o0 r
z
YDERS S 2P z Z K T‘I’BAe(r—i—l,—h)ﬁ, (84)
K1 r:O ’
where z, and 1 Fj(;) is the classical Gauss hypergeometric function [25].
Corollary 39:
T A0 = S C)ry pa 6 a
D _KB\
DN S 1P z Z G, B (r 1 =h) T (85)
K1 7‘:0
where z, and 1 F(;) is the classical confluent hypergeometric function [25].
Theorem 40:
SN [Loei T(pw +7Pw) g a0 z"
Doy Am%g(2)} Z ﬁgr (@ +r0) By (r+1,—h)ﬁ, (86)

where ,, W, (;) is the Fox-Wright function mention in (7).
Proof Using the definition of the Fox-Wright function mention in (7) and following the
same process as in (76), equation (86) follows.

8. Conclusion

Generating function such as linear, bilinear, bilateral and mixed multilateral generat-
ing functions are used in fractional calculus, combinatorics, number theory, g-calculus and
so on to study numbers, special functions and polynomials, interested reader may refer
to several recent article on the subject, see for example [26, 27] and the references cited
therein. In this article, some generating functions of the Gauss, Appell and Laurecilla
hypergeometric functions are investigated. New extended Riemann-Liouville fractional
integral operator using extended beta fuction in (6) is studied, also application of this
fractional integral operator to some well-know special function such as Le Roy type
functions, Mittag-Leffler type functions, hypergeometric function and Wright function is
demonstrated.
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