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1. Introduction and Preliminaries

During the last some decades, number of authors have studied, in depth, the properties, applications and different extensions
of various hypergeometric operators of fractional derivatives and integrals. A detailed account of such operators along
with their properties and applications have been considered by several authors (see, [16-18]). The fractional derivative
operators involving various special functions have significant importance and applications in various sub - field of applicable

mathematical analysis. Extended 7 hypergeometric function 3I'3 (z) was given by (R. K. Gupta et al. [3, 4]) and defined as

follows:
STEE) = ST3(0,8) 0. bei) = TGRS+ PR TS SO0 2 O
(k> 0;7> 02| < 1,R(d) > 9R(a) > 0, R(e) > R(b) > 0when k = 0).
Notes:-

(1). If we put b = d, then (1) reduces to the extended 7-hypergeometric function oI'7(z) given by Parmer ([11] p.422,
eq.(2.1)) as defined as

2T() = sTT( R b 2) = pd S %% )

(AMbeC,ce C\Zy,k>0;7>0;|z| < 1,%R(c) > R(b) > 0whenk = 0).
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(2). If we put b =d and 7 = 1, then (1) reduces to the extended Gauss hypergeometric function ([12] p. 487, eq.17) given

by
Fi(2) = o F1((\ k), b; s~ ikl (B)n 2"
2F1(2) = 2 F1((A, c; z) Z S r— (3)
(3). If we take 7 =1 and k = 0 in (1), then it reduces to the classical Gauss’s hypergeometric function as
= (N (@) (B 2"

Da(2) = sTa((Naybie,dsz) = S n@n0)n 2 4
3 2(2) 3 2(( » @, 05 C, 72) nZ:O (C)n (d)n n! ( )

(4). If we take b=d, 7 =1 and k = 0 in (1), then it reduces to the classical Gauss’s hypergeometric function as
2F1()—2F1abcz Z (5)

We need to recall the following pair of the Saigo hypergeometric fractional integral operators (see Saigo [7], Kiryakova [19].

For 2 > 0, [,m,& € C and a > 0, we have

—l-m &
(I5m™E F (1) () = xF(l) /(m - LR (l +m, =& 11— %) f(#) dt, (6)
0
ROV = g [ =0 (1 m-gn1 - L) ) ae, ™
We also recall the Pochhammer symbol (A),, defined (for A € C) as (Rainville [8])
1, (n=0)
Mn=49 AA+1)...(A\+n—1), (nEN) (3)
rodm, (e C/Z7)

where Z, denotes the set of non positive integers.
The operator I(l)’y;"’£ (-) contains both the Riemann-Liouville R} ,.(-) and the Erdélyi-Kober E(l)i() fractional integral operators

as particular cases, by means of the relationships:

(Ro.of())(2) = (Ig; " £ (1) () = 0 /(fﬂ*t)lflf(t) dt,

g€

0

(Eg5f(0)(2) = (Iog* f(1))(z) =

—

/(ac — )" f(t) dt

And also, note that the operator (7) incorporates the Weyl type and the Erdélyi-Kober fractional operators as follows:

Wh e FO)(@) = () @) = 15 [ € / 1) di.

3

(K FO)@) = () (@) = 1 / (t— ) () dt

x
We also use the following image formulas which are well known facts and easy consequences of the definitions of the operators

(6) and (7) (see Saigo [7]):

TTO —m +€)
TA—m)T(A+1+¢)

(I () = (RO > 0,R0 —m+€) > 0). ©
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T(m— A+ 1)T(E - A+ 1)
T(I—N(m+l—A+£+1)

(Tt ) (@) = TN (Rm— A+ 1) > 0,R(E—A+1) > 0) (10)

Then the generalized fractional derivative operators are defined as (Saigo [7])

(D6s) @) = (5 @) = () (B ) @ RO Z0m=ROI+D. (D

(Dyf) (@) = (120705 F) (@) = (—%)”(zzlﬁ-m-@H?%) (@) RO >0n=ROI+D.  (12)

The operator (Dé’f’g) (.) contains the Riemann-Liouville D§, (.) and Weyl fractional derivatives by means of the following

relationships:
0@ = b )@ = (1) £y [, G @3>0 n=ROI+ LIECRO 20, (13)
(DL f) (@) = (DL f)(x) = (7%) F(nl— ; /Oo i _fit))l‘ftnﬂ; @>0, n=[RW]+1,l€C,RQ) >0).  (14)

It is noted that the operators (11), (12) include also the Erdélyi-Kober fractional derivative operators (Kiryakova [9]) for
m=20andl,n € C,R(l) > 0:

d

(D)) = (DLune) = (1) Ul ey (@ >0, n = RO+ 1.0 € ©).

(D1 (@) = (Dg ) = () U e (w0, m = RO+ 1€ C)

We also use the following image formulae which are easy consequences of the operators definitions (Saigo [7]). Namely, for

I,m,€ € Cand R(I) >0,z >0, A > —min[0, [+ m +£],

tme (A1) _ FOTA+T+m+E) sima
Dy (+27) = TO+mTh+e) =
and for [,m,§ € C and > 0, 5(l) > 0, A < 1+ min[( —m —n), (I+&)],
i (A=) _ LA =A=m)A = A+1+&) xim—1
Dy (a271) = TN -Até—m) " : (16)

2. Definition of Certain Integral Transforms

We present some transforms, which exhibit the connection between the Euler, Varma, Pathway, Laplace and Whittaker
integral transforms and the generalized incomplete 7- hypergeometric type function. We begin by recalling the following

beta transform of a function (Sneddon [2]):
1
B{f(t) : 1,m} :/ £71(1— O™ ()dts 1 m > 0, (17)
0
The Verma transform of a function f(t) is defined by the following integral equation (see Mathai [1], pp. 55):
V(komis) = [ (st exp(= gst) Wi (st) (@), (31(s) > 0), (1)
0
where Wy, ., is the Whittaker function defined by (Mathai [1], pp. 55):

Wim(t) = > ka,m(t% (19)

m,—m 2



Fractional Calculus and Certain Integral Transform of Extended 7-Hypergeometric Function

where the summation symbol indicates that the expression following it, a similar expression with m replaced by —m is to

be added and

1 t 1
My, (t) = s exp(—i) 1F1(§ —k+m;2m + 1;t).
It is interesting to observe that, for k = —v + %, the Verma transform defined by (18) reduces to the well-known Laplace
transform of a function f(¢) (Sneddon [2]):
L{f(t) : s} = / e " f(t) dt. (20)
0

The pathway type transforms (P,-transforms) of a function f(z) of a real variable z denoted by P,[f(2);s] is a function

F(s) of complex variable s, valid under certain conditions on f(z) along with the condition v > 1, and is defined as (Kumar

[10])

oo

Plf(2)s) = F(s) = [[1+(6 =1 711 (2) da. (21)

0

For p € C,%(p) > 0 and ¢ > 1, the Ps-transform of power function is given by Kumar [10] as

p—1, _ ¢_1 r _ F(p)
Pylz 75}—{m} F(P)—[/\i (22)

where A(¢;s) = hl[lz(f(ﬁ;l)s],mm{fﬁ(s),%(p)} > 0;¢ > 1. Furthermore, upon letting ¢ — 1 in (21), the Pg-transform is
reduces to classical Laplace transform of a function f(z) ([2]) is given by (20). Agarwal [15] obtained solution of fractional

volterra integral equation using integral transform of pathway type.
3. Integral Transform and Fractional Calculus

3.1. Beta transform of fractional derivative of incomplete 7 hypergeometric function

Theorem 3.1. Suppose thatt, p, ¢ > 0; k > 0;7 > 0; R(d) > R(a) > 0; R(c) > R(b) > 0 and l,m, & € C be parameters such
that min{R(X), R(m)} > 0 and R(A\) > —min{0,R(l + m + &)}. Then the following beta-transform of fractional derivative

formula holds:

m 1 | (oK), a,b; o
B Dlo’+ I S zt () :p, q =M 1B(p, q)
¢, d;
TWA+I+m+E . Apy At mA L+ &
() m ggFg(il‘)*gFg X (23)
and
. .| (oK), a b o
B | Dy gy 2| o (x):p, q| =" Blp, q)
¢, d;
Mo, Atm+l+&
P)A+I+m+¢€ T (@) % 5F p £ N

o
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Proof.  For convenience, we denote the left-hand side of the result (23) by ¢ and using (1), we find

m T'(e)T'(d) > [o;k]n T(a+ mn) (b + mn) (2t)"
c=B Dé’yg{ﬁl £ )L+ 7n) (z0) }(w):p,q}

T(a)l(b) I'(c+mn)T(d+ ™) n!

now using (15), (17) and changing order of integration and summation, we get-

= gm-1 TATA+1+m+¢) T'(e)l'(d) i [o;klnT(a+7n)T(b+mn) 2™
FA+m)I(A+E&) T'(a)l'(b) I(c+mm)T(d+7m) n!

()‘)"()‘+l+m+£)n ! ptn—1 _qul >
Gt (31 O / (1=2)""d

using classical beta function and applying the Hadamard product series yields the desired result, equation (23). As in the

proof of result (24), taking the operator (15) and the result (17) into account, one can easily prove result (24). O

Theorem 3.2. Suppose that t, p, ¢ > 0; k > 0; 7> 0; R(d) > R(a) > 0; R(c) > R(b) > 0 and I,m,&, A € C be parameters

such that R(l) > 0 R(A\) > —min{0,R( + m + &)} Then the beta-transform of left-hand side fractional derivative formula

m — T (0'7]{)711,[); z m—
B | Dy § £l Z1 @ ipa| =B, g)
¢, d;
(25)
PT(L—A—m)T(1—A+1+4¢) pl=A=—m 1-A+I+& 1
T(1—N)T(1—A F2 P *3F3 P
1-=NFA=A+E—m) Pt l-MN1-A+é—m ©
and
m — T (U7k)ab‘ z m—
B | Dyt a8 50 " " B(p, q)
¢, d;
(26)
P(T(1—A—m)T(1 = A+1+6) Lo | PIAmI At Is
3F3 =
F(l—)\)l“(l—)\+£ m) p—l—ql—)\ 1_)\+§ m; z
Proof.  For convenience, we denote the left-hand side of the result (25) by ¢ and using (1), we find

s=2DB

phmet | - 1 T(OT(d) ak]n (a+7n)T(b+7mn) ($)" @), q
0- ['(a)T(b) T'(c+ ™) T(d + Tn) n! o

now using (16), (17) and changing order of integration and summation, we get

oo

e 1TA=X—m) (1—)\+l+§ (c)T'(d) ak] I'(a +Tn) (b+7n)
FrA-—MNr@—-Xx+&—m) T(a)l(b) I(c+ m™)T'(d+ ™)

n:O

" (1_)‘_m)"(1_)‘+l+£)n p+n—1 q—1
(L= N (I—A+E—m)n /0z+ (1—2)""dz

g:

using classical beta function and applying the Hadamard product series yields the desired result, equation (25). As in the

proof of result (26), taking the operator (16) and the result (17) into account, one can easily prove result (26). O

Further, if we replace m with 0 and m with —[ in Theorems 3.1 and 3.2 then we obtain the beta-transform of the Erdélyi-
Kober and Riemann-Liouville fractional derivative of the generalized incomplete 7- hypergeometric type functions given by

the following corollary:
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Corollary 3.3. Suppose that t, p, ¢ > 0; k > 0; 7> 0; R(d) > R(a) > 0; R(c) > R(b) > 0 and I,m, & € C be parameters
such that min{R(\),R(m)} > 0 and R(A) > —min{0,R(l + &)}. Then the following beta-transform of right-hand side

Erdélyi-Kober fractional derivative formula holds:

1 o | (oK) a,b; _ TA+1+€& . Py A+T+E
B | DLYS ¢4 5T zt| » (z):p, q| =2 PB(p,q)A%(qugy§3r2(x)* 2 Fy T (27)
¢, d; Pt+q, A+&;
and
1 .| (oK), a,b; _ FrA+1+¢ pA+I+E
B D(l);ro’5 t* 1 33 zt| Y (z):p, q| =2 "B(p, q)ﬁ 373 (x) % 2 F T (28)
¢, d; P+q, A+&;

Corollary 3.4. Suppose that t,p,q > 0; k > 0;7 > 0; R(d) > R(a) > 0;R(c) > R(b) > 0 and I,m,§ € C be
parameters such that min{R(\)} > 0 and R(\) > —min{0,R(£)}. Then the following beta-transform of right-hand side

Riemann-Liouville fractional derivative formula holds:

_ 1 o | (oK) abs - () . X, p;
B Dé;r IR A A zt (z) :p, q| = 2! 1B(p, q)ﬁ 33 (z) * 2F> T (29)
¢, d; pta, A-1{
and
_ .| (oK), a,b; L A . s p;
B Dé’+l’£ 393 2t| p(x):p, q| =27 B(p, Q)% 372 (z) * 2F z (30)
¢, d; p+qg A—

Corollary 3.5. Suppose that t,p,q > 0; k > 0;7 > 0; R(d) > R(a) > 0; R(c) > R(Ob) > 0 and I,m,{, X € C be
parameters such that min{BR(X),R()} > 0 and R(\) > —min{0,R(€)}. Then the beta-transform of left-hand side Erdélyi-

Kober fractional derivative formula holds:

(0,k),a,b;

_ ,1=A+14¢&
B Dé{)é tA713F5 % (z):p, q :xkilB(I% Q)w:ﬁj; (l)*2F2 b ¢ 1
¢,d; =248 pHg l-A+& "
(31)
and
o,k),a,b; _ 1 —=A+1+E;
B | Dy S 417! 5Ty (k) % (z):p q =:wkle(p7q)5%£145§gijiﬁlsré (1> «oFy |© $1
¢,d; 1=A+8) pHg l-A+& "

(32)

Corollary 3.6. Suppose thatt, p, ¢ > 0; k> 0; 7 > 0; R(d) > R(a) > 0; R(c) > R(b) > 0 and I, m, &, X € C be parameters

such that min{R(\),R(1)} > 0. Then the beta-transform of left-hand side Riemann-Liouville fractional derivative formula

holds:

— — T (U7k)7a7b; - I'(1-—X\ l - 1 pal_A+l; 1
B | Dy 1 arg 2@ pg| =B, P e A D g (f)*ze SNES)
and

— — T (U7k)7a7b; z = F1—-—X+1 - 1 p71_>\+l7 1
B | Dy~ 477 573 2| @ ip, | =2 B, Q)gﬂz — ) x 2k —| (34)

ot INGEEPY) x .z
C,d, p+q7 1_A7
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3.2. Pathway transform of fractional calculus of incomplete 7 hypergeometric func-
tion

Theorem 3.7. Suppose that t > 0, k > 0;7 > 0;R(d) > R(a) > 0;R(c) > R(b) > 0 and I,m,&, A € C be parameters such
that R(A) > 0, R A —m+¢&) >0 and ¢ > 1, and R(A) > —min{0, Rl +m +&)}. Then the following image formula holds:

1 m 1 o | (oK) ab; 227 D(p)T(N)
1 7l,m,€ A-1 . _
Fo | &7 Toa™ ) 17T ca 0 T her T - m)
(35)
F(A—m—i—f) 7—( x )* P )"pv)‘_m+§; T
TA+1+8 2NN @G) "7 | A asrae N@59)
and
“1m | (oK) a.b; 227 D(p)T(N)
1 7l,m,€ A—1 . —
S N o O T RGO TO - m)
(36)
I‘()\—m—i—{) .,-( X >* F )‘7p7/\7m+€; xr
PO+I+9) ARG " A atire @9

Proof. TFor convenience, we denote the left-hand side of the result (35) by ¢ and using (1), we find

<= P, z”llé”;”’g{ e 1 T(e)T'(d) Z [ak (a+71n)T(b+ mn) (2t) }(:c)s]

T'(a)T(b) c+Tn)F(d+Tn) n!

Now using (9), (22) and changing the order of integration and summation, we obtain

[e%}

rem—1 TA)TA=m+¢) Fch [0;k]nT(a+1n)T'(b+7n) 2™
FA—m)TA+1+¢&) T'(a)l(b) L(c+ ™) (d+ ™) n!

Nn A =m+En F(p+n) B
(>‘ - m)'n ()\ +1+ £)n [A¢; 3]P+n

S=T

Using (8) and applying the Hadamard product series yields the desired result, equation (35). As in the proof of result (36),
taking the operator (9) and the result (22) into account, one can easily prove result (36). Therefore, we omit the details of

the proof. O

Theorem 3.8. Suppose that t > 0, k > 0;7 > 0;R(d) > R(a) > 0;R(c) > R(b) > 0 and I,m, &, X € C be parameters such
that Rim — A +1) > 0,R(&—-A+1) >0 and ¢ > 1, and min{R(N\),R(m)} > 0 and R(N\) > —min{0,R(l +m + &)}. Then

the following pathway transform formula holds:

A T(p)T(m — A+ 1)

b.
—1 glmg ) A-1 pr 0 2 L
Py | 2" LT 35 o n (z):s| = REDG (1)
(37)
rE—-—x+1) 31“7( 1 >*3F2 pym—A+1,6—A+1; 1
Cim+1=A+&+1) * * \z[A(:9)] L amal o ater1 TG
and
_ _ (0,k),a,b; A D(p)D(m — A+ 1)
P P lJl,m,§ A—1 T ol . —
b |2 oo 7 372 o d 7 (z):s NG ] (1)
(38)
TE—-X+1) 375( 1 >*3F2 pm—A+1, &= A+ 1; 1
Lm+1-A+£+1) [A (g5 5)] 1_)\7m+l_/\+£+1;x[/\(¢;s)]
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Proof.  As in the proof of Theorem 3.7, taking the operator (10) and the result (22) into account, one can easily prove

result (37) and (38). Therefore, we omit the details of the proof. O

Theorem 3.9. Suppose that t > 0, k > 0;7 > 0;R(d) > R(a) > 0;R(c) > R(b) > 0 and I,m,&, X € C be parameters such
that min{R(X), R(m)} > 0 and R(A) > —min{0,R(l +m + &)}. Then the following image formula holds:

_ _ (0,k),a,b; AT T(p)T(N)
P p—1 Dl,m,f A—1 FT . —
S R ca 0 T rear T m)
(39)
PA+14+m+¢) FT< T >* . Ap, A+m+l+& o
LA +¢) T\ N s)]) A+ m, A+ & (A (g5 5)]
and
_ _ (0,k),a,b; 2T T(p)T(N)
P p—1 Dl,m,{ A—1 T . —
B T R T m)
(40)

TA+I+m+E) T< x )*3F2 Ap, A+mAl+E T
(A (5 9)]

Thre " Mmoot @)

Proof.  As in the proof of Theorem 3.7, taking the operator (15) and the result (22) into account, one can easily prove

result (39) and (40). Therefore, we omit the details of the proof. O

Theorem 3.10. Suppose that ¢ >1 t >0, k > 0;7 > 0;R(d) > R(a) > 0;R(c) > R(b) > 0 and l,m, &, X € C be parameters

such that R(l) > 0 R(A\) > —min{0,R(l + m + &)} Then the Py-transform of left-hand side fractional derivative formula

holds:
(0.k),a,b; 2L T(p)T(1— A —m)
p—1 I,m,E A—1 T < . _ 14 m
Po |20 7 D= 4 87 sl cd ! @) = R@ar - Ta-N
(41)
Tl=X+14+8 FT( >* P pl=A=—m1-A+1+& 1
3 3142 AL\
T1=A+&—m) > * \z[A(¢;9)] oA T1-Ate—m TNSG3)
and
(0.k),a,b; 2N T(p)T(1— A —m)
p—1 l,m,E A—1 T ~ . _ 14 m
S e L AP N R ) T ey
(42)

Tl=XA+14+8 T< >* P pl=A=—m1-A+1+& 1
PA—A+e—m) P\l """ | a1 ase_m TAGS)

Proof.  As in the proof of Theorem 3.7, taking the operator (16) and the result (22) into account, one can easily prove

result (41) and (42). Therefore, we omit the details of the proof. O

Further, if we replace m with 0 and m with — in Theorems 3.7, 3.8, 3.9 and 3.10 then we obtain the Py-transform of the
Erdélyi-Kober, Weyl and Riemann-Liouville fractional integral and derivative of the generalized incomplete 7- hypergeomet-

ric type functions given by the following corollary:

Corollary 3.11. Suppose that t > 0, k > 0;7 > 0;R(d) > R(a) > 0;R(c) > R(b) > 0 and I,m, &, X € C be parameters such
that R(A) > 0, R A —m+&) >0 and ¢ > 1, and R(\) > —min{0, R(I+m+&)}. Then the Py-transform of right hand side
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Erdélyi-Kober fractional integral formulae holds:

o,k),a,b;
P, P71 Ié’f;’é s (o) 2t (z):s| =
¢, d;
(43)
2 T(p)T(A+9) oI ( x ) . oF) pA+E T
RGP TO+1+8) * 2 \[A(@r9) N D)
and
0-7k 7a7 b;
Py 2Pt [(l),g,g . 372 (0,%) zt (x):s| =
¢, d;
(44)

21 T(p)TA+¢&) T . pA+E T
NG s T +i+¢) 7 ([Aw;s)]) 2l Atlg N9

Corollary 3.12. Suppose that t > 0, k > 0;7 > 0;R(d) > R(a) > 0;R(c) > R(b) > 0 and I,m, &, X € C be parameters such
that R(A) > 0, R(A—m~+E&) >0 and ¢ > 1, and min{R(N\),R(m)} > 0 and R(A) > —min{0,R(§)}. Then the Py-transform

of right hand side Riemann-liouwville fractional integral formulae holds:

U7k 7a’b;
Py z”fllé’!;l’g VA (k) zt| 9 (z):s| =
¢, d;
(45)
L T(p)T(N) FT( z )* F A, p; x
3 2 b
W@ TO+D) 2 2 \ A9 NG
and
U7k ’a7b;
Py zpfllé:;l’g g (k) zt| p(x):s| =
¢ d;
(46)

2= T (), o . A, p; x
@ s)le TA+D) 2P ([A<¢;s>1> 21 NRRCD)

Corollary 3.13. Suppose that t > 0, k > 0;7 > 0;R(d) > R(a) > 0;R(c) > R(b) > 0 and I,m, &, X € C be parameters such
that Rlm — A +1) > 0,R(€ - A+1) >0 and ¢ > 1, and min{R(\),R(m)} > 0 and R(N\) > —min{0, R +m + &)}. Then

the Py-transform of right hand side Erdélyi-Kober fractional integral formula holds :

— _ (07 k)7a7b§ V4 $>\71
P P 1K:lc,§oo t)\ 1 F‘r ~ . __*r
s | : sl2 ed; b () :s (A (5 s)]°
(47)
F(pTE—-A+1) rT( 1 )* P pE— A+ 1
PA-A+&+1) 22 \aln@s)l) )y e p 1, oM @9)]
and
— _ (07 k)7a7b7 z $A71
P P 1Kl,£ A—1 T s . —
¢ |Z z,00 t 372 C7d7 (.’E) s [/\((b;s)}p
(48)
T(P)TE—-A+1) T( 1 )* P pE—A+1; 1
PA=A+e+D) 2 \an@a)]) " |y e g1, 2N@9)
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Corollary 3.14. Suppose thatt > 0, k > 0;7 > 0;R(d) > R(a) > 0;R(c) > R(b) > 0 and I,m,&, X € C be parameters such

that Rim — A +1) > 0,R(E - A+1) >0 and ¢ > 1, and min{R(\),R(m)} > 0 and R(A\) > —min{0, R(I +m + &)}. Then
the Py-transform of right hand side Weyl fractional integral

B 3 3 (0,k),a,b;
Py |22t wh s |

Sl RN
—
8
N
®
Il

¢, d;

(o) T(1=A—1)

. 1 . pl=A—1 1
ro=a 0% () 25 L TGS

(49)

and

o,k),a,b; A+l-1
Py |22 WEIEE L ayg (1) z (z):s| = B
a ACDR

(50)
L(pr@-x-0) . 1 . pl=A=1 1
NCIEPY yh(ﬂM@ﬁO Sl B (Y5

Corollary 3.15. Suppose thatt > 0, k > 0;7 > 0;R(d) > R(a) > 0;R(c) > R(b) > 0 and I,m,§, X € C be parameters such

that min{R(A), R(1)} > 0 and R(A\) > —min{0,R()}. Then the Py-transform of right-hand side Erdélyi-Kober fractional
derivative formulae holds:

. | @R !
Py |27t Df;ﬂ’5 AP ¥ o st p(@):s) = [/\ffbw
(51)
P(O)TOA+1+6) - " Py A+1+E; T
T 1) ”QQM@$J*2E IA(@59)]

rie @)

and

(07 k)vaab; .T/\71
P p—1 Dl,o,g t>\71 T t . _
0 R KA R I A R e
(52)
L(p)TA+1+E)

- x pyAFIFE x
T(A+€) y”(mw»n) 21 e N@9)]

Corollary 3.16. Suppose that ¢ > 1 t > 0, k > 0;7 > 0;R(d) > R(a) > 0;%R(c) > R(b) > 0 and I,m,§,\ € C

be parameters such that min{R(X),R(1)} > 0. Then the Py-transform of the right-hand side Riemann-Liouville fractional
derivative formulae holds

_ _ 1 | (oK), a,b; A—i—1
Py |7 DETE L1 » 2| Y () s| = [/:\E(qﬁT)]P
(53)
F(p) F()‘) T X >\ap§ T
rufwiﬁ2QM¢@J*QH A1 @]
and
_ _ _ (0,k),a,b; At
1 n—0e ) =1 1 ) _oa Tt
Py |2 Dy, t 372 o zt (z):s| = CDI
(54)
L(p)T(A) T< ) A s P
PO ) | TG
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Corollary 3.17. Suppose that ¢ > 1 t > 0, k > 0;7 > 0;R(d) > R(a) > 0;R(c) > R(b) > 0 and I, m, &, A € C be parameters
such that min{R(X), R(1)} > 0 and R(N\) > —min{0,R(&)}. Then the Py-transform of left-hand side Erdélyi-Kober fractional

derivative formulae holds:

— — (U7k)7a7b; z $A71
1 1,0,¢ A—1 T . —
Py |27 D2 Q7 ol P A N E
(55)
T(p)T(1—A+1+¢) T( 1 >* P pyl=A+1+¢ 1
TA-A+8 "2 \zM@al) 7| o ape #lA@9)]
and
— — (a,k),a,b; z CL'/\71
1 1,0,& A—1 T ~ . _
Py |27 DS Q8 s ca | (T eep
(56)
T(PTA—A+1+E) T( 1 >* P pl=A+1+& 1
Fa-x+9  Plal@a]) | e 2@

Corollary 3.18. Suppose that ¢ > 1 t > 0, k > 0;7 > 0;R(d) > R(a) > 0;R(c) > R(b) > 0 and l,m, &, X € C be parameters

such that min{R(X\), R(1)} > 0. Then the Ps-transform of the left-hand side Riemann-Liouville fractional derivative formulae

holds:
— — — (U’k)’avb; 4 QZA_l_l
1 1,—1,& A—1 T s . —
S SR R P A e
(57)
(T —=X+1) FT( 1 )* pl=A+1 1
ra-xn 2 \elngal) 2 Ly 2]
and
— — — (ka))a7b; 4 QZA_l_l
1 1,—1,& A—1 T s . —
e R R e d; ! (2)ie) = (A (¢58)]°
(58)
L(pTA-A+1) T< 1 )* 7 pl=X+1 1
ra—n P\en@ol) T Ly @)

Remark 3.19. [t is interesting to observe that for ¢ — 1 in pathway integral transform defined by (21) reduces to Laplace

transform, we obtain above results for Laplace transform.

Remark 3.20. In the above similar manner we will find Verma transform and Whittekar trasform of fractional derivative

of incomplete T-hypergeometric function 3I'3(2).

4. Conclusion

This article provides certain image formulas pertaining incomplete generalized 7-hypergeometric function and Pathway
integral transform. Furthermore, the implementation of the Beta, Laplace and pathway integral transform on fractional
calculus operators of incomplete generalized T-hypergeometric function have been discussed. The importance of using Pg-
transform method is that we get a wider class of integrals varying from binomial to exponential function(See [5, 6]). The

method could lead to a promising approach for many applications in applied sciences.
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