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Abstract.: In this article, we initially built the generalized form of the
Lommel-Wright function and then evaluated the Saigo hypergeometric
fractional integrals of the newly built special function. We developed a
generalized form of the fractional kinetic equation using the introduced
special function. The solution of the generalized fractional kinetic equa-
tion in terms of the Mittag-Leffler functions is established via Laplace
transform. Some special cases are also discussed.
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1. INTRODUCTION

In mathematical analysis and its applications, the hypergeometric function plays a vital
role. Various special functions which are used in different branches of science are special
cases of hypergeometric functions. Numerous extensions of special functions have intro-
duced by many authors (see [1, 4, 5]).

In recent years, study on fractional differential equations is very dynamic and extensive all
around the world. Some of its applications in different fields are covered in [24,42]. A hy-
brid analytical solution to examine the fractional model of the nonlinear wave-like equation
is explored by Kumaet al. in [22]. Explicit analytical solutions of incommensurate frac-
tional differential equation systems based solutions are discussed by Hustyaidi5].
Certain Integral operators involving the Gauss hypergeometric functions are discussed
in [30, 31]. A brief systematic history of the generalized fractional calculus operators
and their applications is being profoundly analyzed in [19, 40]. A concise description
of generalized fractional calculus operators together with their applications is available
in[17,26,32].

We start with some basic definitions. Diaz and Pariguan [10] introduceé&-themma
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function defined by
nlk™(nk)® 1

(w)n,k (1 1)

Di(w) = limy— o
with k-Pochhammer symbdl),, ;. given by
(Wnk = ww+ k) (w+2k)...w+ (n—1)k), z € C,k € R,n e NT. 1.2

The classical Euler Gamma function and Gamirfanction are related as

(W) :k%—lr(%). (1. 3)
The Lommel-Wright function [9] is defined as
Jc,m _ a+2b Z _1)n(%)2n
ab ( — (L(b+n+1)"T(a+b+mnc+1)
z 20 —2’2
= (i)a+ 1Wm+1[(1,1);(b+1,1),....(b+ 1,1), (a+ b+ 1,¢); T],
m—times
1. 4)
where
z € C\(—00,0], ¢c>0, meN, a,beC
and, v, represents the Wright hypergeometric function [11]
[(a1,nA1),...T(ay,nA,)z"
urv 7A PR uaAu; 7B 9 e ’UaB ’
Yollar, Au), e (@u Au)i (b1, Bu), (b Z T(b1, nB1).. T by, n By

A;>06G=1,2,.u); B; >0 =1,2,.v);

1+iBi—iAi >0,
i=1 i=1

for reasonably bounded values|ef.

Form = 1, Lommel-Wright function ( 1. 4 ) diminishes to Bessel-Maitland function [28]

(=" (5)™"
c,1 _ 71C _ a+2b 2
Ta () = Jas Z Cb+n+Dl(a+b+nc+1) (1.5)

If we choosem = 1, ¢ = 1 andb = oin (1. 4), it provides the following form of the
Bessel function [26]

1)n(2 )a+2n

Tt (2) = Ja( e Tyt
a,l(z) F b+n+1)n'

(1. 6)

Konovska [20] discussed the convergence of series involving generalized Lommel-Wright

function.
Presently, we define the Lommel-Wrigh#function as follows

oo

Jom(@) = Gy LU (1.7)
R ) " L T+ nk + k)" T(a+ b+ nc+ k)’ '
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where
z € C|(—00,0], c>0, meN, keR, a,beC.
The generalized Bessel-Maitlakefunction is defined as

. 2 e (=n"(3)*
Ja,b,k(z) - (5) k ;Fk(b+nk+k)Fk(a+b+nc+k) (1 8)

2. FRACTIONAL INTEGRATION OF GENERALIZEDLOMMEL-WRIGHT k-FUNCTION

This section of the paper contains fractional integration of the generalized Lommel-
Wright k-function. For this purpose, we use the accompanying Saigo hypergeometric frac-
tional integral operators [30], which are defined as follows:

Fory > 0, w, 0,¢ € CandRe(w) > 0

(10 = s

—w—p

/ =" g Py + 0, ;i1 — Diwa @9
0

and
y e

(Qy L f(t)y = T@) /Oo(t — )" R (w + 0, —;w; 1 — %)f(t)dt. (2. 10)

wheres F} is the Gauss hypergeometric function. Specificallydor —w, the operators
(2. 9)and (2. 10) become Riemann-Liouville and the Weyl fractional integral operators
[26]

(RE, F(O)y = (1T, £(t))y = ﬁ / "y — = fat 2. 11)

and

(waﬂmyz(Zgwﬂﬁﬂy=réﬂ/m@—mw*ﬂwﬁ 2. 12)

and forp = 0 the operators ( 2. 9 )and ( 2. 10) reduce to theéieKober fractional
integral operators [26] as given

(B T 0 = U5, W) =

—w—q

L/w(y——t)w‘dtw_lf(ﬂdt (2. 13)
0

and

w,S _ w,0,5 o yg o _ w—1y—w—g
(K7ei®w =@ 10w =5l [ e—n= e par. @19

The lemmas stated below are supportive for establishing our major results. These are pre-
sented by Kilbas and Sebastin [18].

Lemma 2.1. Letw, g, € CandRe(w) > 0, Re(e) > max[0, Re(p — )], then

w,0,5 46 —1 _ I'Eel'(e+s—o0) cmo—1
(IO,y t )(y) - F(E — Q)F({-: Yo+ C)

Lemma 2.2. Letw, g, € CandRe(w) > 0, Re(e) < 1 4+ min[Re(p), Re(s)], then

@006 g _ Tle—e+1I(s—e+1) o
(@t U@)_Fﬂgfﬂﬁv+g+§fs+n o

: (2. 15)

(2. 16)
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Now , we will apply these operators on Lommel-Wrighfunction in the upcoming
theorems.

Theorem 2.3. Letw, g,¢,¢,a,b € C, k € Rm € N, ¢ > 0, min{Re(a), Re(b),
Re(c)} > 0 such thatRe(g) > maz[0, Re(p — ¢)], then

w,0,6 6—1 7C,mM Y. (at2b o
(e o () (y) = (5) 7 yee! 2. 17)

2
-y
|
Proof. Using definition ( 1. 7 ) to L.H.S. of equation ( 2. 17 ) and denoting ihywe
have

(1,1), (222 f e+ ¢ —0,2), (2420 1 ¢,2)
X3 Um+3 ib+ k,k).{...(bJrk,kg, (a+b+ke), (220 4o g 2), (2420 | o | o4 q 2)

m—times

~  (rw0c,e—1,t at2b - (_1)n(£)2n
7= (gt 1(5) Z (I‘k(b—i—nkz+k:))m1“i(a+b+nc+k))(y)’ (2. 18)

n=0

now changing the order of integration and summation

1

— at2b (=" w,0,51 9420 4opte—1
= ;0 (Cn(o+ b+ B Tx(at b ety o " )W),
(2. 19)
using lemma 2.1 in equation ( 2. 19 ), we obtain
~ 1. at2e o (_1)71,
J=(— k
% ,; (Ti(b+ nk + k)T (a + b+ nc+ k)

P2 te+2n)l(H2 tetc—0+2n)  wim
(42 4o — g+ 2n)D(2H2 + e+ @+ + 2n)
on simplification and using equation ( 1. 4 ), we get the required result as given

a+2b

J=(5)F et (2. 21)

2
=
=

FTon—ete—1 (2. 20)

(1,1), (2428 e o — g,2), (2428 4 ¢ 2)
a+2b a+2b
X3 Pmi3 ib+k,k)A{m<b+k,k;,<a+b+k,c),(+7+a—e,2>,(+T+s+w+<,2)

m—times

g
Theorem 2.4. Letw, g,¢,¢,a,b € C, k € Rm € N, ¢ > 0, min{Re(a), Re(b),
Re(c)} > 0 such thatRe(e) > 1 + min[Re(p), Re(s)], then
_ c.m 1 2 (atz e—p—
(QF& 1)) = () e (2. 22)

m—times

(1,1), (2422 4o —c+1,2), (222 —c +6+1,2) _4
N (at2b a+2b )
X3 wm+3 Eb+k,k).{..(b+k,ki,(a+b+k,(,),( = 6+1,2),(7k +e+w+c+1,2) ’y2

Proof. The proof is same like Theorem 2.3. O
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Special Cases
Here, we will discuss the special cases depending upon the different values of parameters.
If we replace—w by o in Theorems 2.3 and 2.4 and using equations (2. 11), (2. 12), we
have the following corollaries.

Corollary 2.5. Letw,¢,e,a,b € C, k € Rom € N, ¢ > 0, min{Re(a), Re(b),
Re(c)} > 0 such thatmin{Re(w), Re(e)} > 0, , then

w e—1 7¢,m Y. (at2b —
(RE T () (y) = (5) %yt

[\

(1,1), (S22 e 46+ @,2), (9520 4 ¢,2), (2422 1 ¢,2)
a+2b a+2b
X3 V43 §b+k,ky{uz.(bw,k;,<a+b+k,c),<+T+a+w,2>,<+T+a+w+c,2>

-y
‘ 4 '
m—times

Corollary 2.6. Letw,s,e,a,b € C, k € Rym € N, ¢ > 0, min{Re(a), Re(b),
Re(c)} > 0 such thatmin{Re(w), Re(e)} > 0, then

2 a+2b
(Wiraot™ ok (D) () = (§)< eyl
(1,1), (2420 — e —w +1,2), (2422 —c 46 +1,2) 4
X 3Wm43 ib+k,k).{...(b+k,k%,(a+b+k,c),(%2b7e+1,2)(%2b76+<+1,2) ‘2
Y

m—times

Furthermore, if we substitute = 0 in Theorems 2.3 and 2.4, we have the following
corollaries.

Corollary 2.7. Letw,s,e,a,b € C, k € Rym € N, ¢ > 0, min{Re(a), Re(b),
Re(c)} > 0 such thatRe(e) > Re(s)], then

a+

S ey Y 2b _
(Egyt° 1Ja,ljbk(t))(y)=(§)( E oyt

(1,1), (H20 f e 4¢,2), (242 1 ¢ 2)
a+2b a+2b
X 3Vm+3 (PrE k) Gtk k) (@tbt ko), (55 +62), (5F2 +etwts2)

-y
m—times 4 |
Corollary 2.8. Letw,s,e,a,b € C,k € R,m € N, ¢ > 0, min{Re(a), Re(b),

Re(c)} > 0 such thatRe(e) < 1 + Re(s)], then
e—1 ye,m 1 2 (at2p e—
(Kt lJa:b,k(E))(y) = (;)( Byt

(1,1), (9F20 o4 1,9), (2420 4 ¢ 9)

—4
. . . a+2b a+2b
X3’(/}m+3 [ §b+k,k).{..(b+k,ki,(a+b+k:,c),( e+ 1,2), (T tw—e+s+1,2) ’y2 .

m—times

For m = 1, the generalized Lommel-Wrighit-function reduces to Bessel-Maitland
k-function as defined in (1. 8). Theorems (2.3) and (2.4) lead to the following corollaries.

Corollary 2.9. Letw,p,s,¢,a,b € C, k € R, ¢ > 0, min{Re(a), Re(b), Re(c)} > 0
such thatRe(g) > maz[0, Re(o — ¢)], then

a+t

w,0,51e—1 7C Yy 2b —o—
(It T ()) = (L) Py

(1,1), (%20 e p o —0,2), (2428 1 ¢ 2)

X:
34 (b+k, k), (a+b+k o), (252 1 e —0,2), (942 4 et w+,2)

-y
vl
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Corollary 2.10. Letw, o,5,¢e,a,b € C, k € R, ¢ > 0, min{Re(a), Re(b),
Re(c)} > 0 such thatRe(e) > 1 + min[Re(p), Re(s)], then

wocsel e 1 2 (at2by o,
(L2 te IJa,b,k(;))(y):(g)( P )ysert

X5t (1,1), (2420 — e 49 +1,2), (2422 — et ¢ +1,2)
3Y4 | b+ k, k), (a+b+kc)(a+2b s+12)(“+2b—a+w+g+c+1,2)

—4
? .

The generalized Lommel-Wright-function reduces to generalized Lommel-Wright

function fork = 1 and the expressions (2. 17 ) and ( 2. 22 ) reduced to the subsequent

corollaries.

Corollary 2.11. Letew, o,5,¢e,a,b € C,m € N, ¢ > 0, min{Re(a), Re(b),
Re(c)} > 0 such thatRe(g) > max[0, Re(o — )], then

(Iéﬂ’g’gta_ljc’m(t))(y) — (%)(a-ﬁ-%)ya—g—l
(1,1),(a+2b+e4+¢c—0,2),(a+2b+e,2)
ngm+3 |: ib+1 1){ (b+1 1; (a+b+1,¢),(a+2b+e—9,2)(a+2b+e+w+5,2)

+]
o times 4
Corollary 2.12. Letw, o,5,e,a,b € C,m € N, ¢ > 0, min{Re(a), Re(b),
Re(c)} > 0 such thatRe(e) > 1 + min[Re(p), Re(s)],, then
3 1 Y
L0, 6—1 7€, _ 2b), e—o—1
(st e (D)) = (52—
(1,1),(a+2b—e+0+1,2),(a+2b—c+c+1,2)
X3’(/}m+3 |: ib+1,1)4{.4z.(b+1,1;,(a+b+1,c),(a+2b75+1,2)(a+2b75+w+g+§+1,2)

4
vl

If we takek, m = 1 in generalized Lommel Wrighit-function we have Bessel-Maitland
function (1. 5) and the expressions (2. 17 ) and ( 2. 22 ) take the following form.

m—times

Corollary 2.13. Letw, g,5,¢,a,b € C, ¢ > 0, min{Re(a), Re(b), Re(c)} > 0 such that
Re(g) > maz[0, Re(o — ¢)], then
g)(a—i-Qb)ye—g—l

(I T ) w) = (4

X 31) (1,1),(a+2b+e+c—g,2),(a+2b+e,2)
34| (b+1,1),(a+b+1,0),(a+2b+ec—0,2)(a+2b+e+w+5,2)

-y
ik
Corollary 2.14. Letw, o,5,¢,a,b € C, ¢ > 0, min{Re(a), Re(b), Re(c)} > 0 such that
Re(e) > 1+ min[Re(p), Re(s)], then
1
t

U= g ())) = () eryemet

Yy
X{w (1,1),(a+2b+e+s—0+1,2),(a+2b—ec+c+1,2) —4
3¥4 | (b+1,1),(a+b+1,¢),(a+2b—e+1,2)(a+2b—e4+wmw+o0+c+1,2) T/Q

If we choosen = 1,c = 1, b = o andk = 1 in generalized Lommel-Wright-function,

we have the function ( 1. 6 ). Then Theorems (2.3) and (2.4) reduce to the following

corollaries.
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Corollary 2.15. Letw, g,,¢,a, € C, min{Re(a)} > 0 such thatRe(e) >
maz[0, Re(o — ¢)], then

(It a0 () = (5) e

(a+e4+¢—0,2),(a+¢,2) -y
a+1,1),(a+e—0,2)(a+e+w+5,2)

Corollary 2.16. Letw, o,¢,¢,a, € C, min{Re(a)} > 0 such thatRe(e
1+ min[Re(p), Re(s)], then

e— 1 2 a,e—0—
(I8 T W) = )y !

K2 [ (

x2¢3{( (a—c+0+1,2),(a—c+s+1,2) ’4}

a+1,1),(a—e+1,2)(a—ec+m+o+s+1,2) |2
3. GENERALIZED FRACTIONAL KINETIC EQUATION

Fractional differential equations have acquired significant attention in various fields of
applied science, not only in mathematics but also in physics, dynamical systems, control
systems and engineering, where they are used to develop mathematical models of numer-
ous physical phenomenon. The kinetic equations portray the continuity of motion of a
substance. Kinetic equations of fractional order including Bessel function, Aleph function
and the thermonuclear functions are briefly discussed in [8,14,23,25]. Chaetrakiaave
described the computable solutions of the fractional kinetic equation in astrophysics [6, 7].
Solutions of fractional kinetic equations and fractional reaction-diffusion equation are de-
veloped in [12-14, 34, 35].

The modification and speculation of fractional kinetic equations including a number of frac-
tional order operators have been studied by different authors (see, [3, 29, 36, 37]). Solution
of fractional kinetic equations associated with {lpeq)-Mathieu-type series is explored

in [41]. Factional kinetic equations involving generaliZze@essel function and-Struve
function are investigated in [27, 38]. Agarwet al. established the solution of fractional
kinetic equation by consideringMittag-Leffler function [2].

In view of the immense importance and useful applications of the kinetic equation in cer-
tain astrophysical problems, we establish a more generalized form of the fractional kinetic
equation and find its solution.

If an arbitrary reaction is depicted by a functidth = Y (¢), then the rate of change of

the reaction is associated with the demolition rate and production ratewés set up by
Haubold and Mathai in [14], is described by the differential equation

dY

e —d(Yy) + P(Yy), (3. 23)
whereY(t), d(Y) and P(Y) are the rate of reaction, destruction and production respec-
tively. WhereasY; represents the function given By, (t*) = Y(t — t*), t* > 0. A
particular case of ( 3. 23 ), when spatial fluctuations and inhomogeneities in the quantity
Y (¢) are ignored, is discussed in [14,21] and given by the equation

dy;
TtJ = —CjTj(t), (3 24)
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where initial conditior; (¢t = 0) = T is the number of density of specigst timet = 0
andc; > 0. Standard kinetic Eq. has solution as given in [21] as

T](t) = Toeicjt. (3 25)
The elimination of index and integrating equation ( 3. 24 ) provides the following equa-
tion
T(t) — TO = _(C())OD;IT(t)7 (3 26)

where c is a constant and; ' is the particular case of the Riemann-Liouville fractional
integral operatog D; ¥ which is characterized as [33]

OD;”f(w:ﬁ /0 (t— )" f)dy, (t>0.Rw)>0).  (3.27)

Haubold and Mathai [14] established the fractional generalization of the standard kinetic
equation ( 3. 26 ), which is

T(t) — Yo = —(co)oD; "Y(2), (3.28)

and achieved the solution of ( 3. 28 ) as follows
() = 1o i D" 3. 29)
— T(vn+1)

By takingr = 1in (3. 29), we get the exponential solution of the standard kinetic equation
(3. 25). Two parameter Mittag-Leffler function [43] is defined as

o0 Zn
E¢n(2) = n;) e (3. 30)

where(,n € C, R(¢), R(n) > 0. Let f(¢) be areal or complex valued function of variable
t then Laplace transform of(¢t) is defined as in [39]

LU = [ foera (3. 31)

wherep is real or complex. Srivastava and Saxena [40] defined the Laplace transform of
the Riemann-Liouville fractional integral operator as follows

L{oD;";p} = p~ " L{f(t); p}. (3.32)
4. Solution of fractional kinetic equation involving generalized Lommel-Wright
k-function

Taking into account the immense significance of the kinetic equation in many astro-
physical problems, we built up a new generalized form of the fractional kinetic equation
considering generalized Lommel-Wrigktfunction.

Theorem4.1. Ford, v, a, ¢ > 0,b € C, k, m € Nand|d”| < |p”], then the equation
T(t) = Yoy (t) = —d” oDy VY (1) (4. 33)

a
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has solution of the form

T Z Fk(2b+a+2nl€+k)) ( )(#)4»2”
Fk b—l—nk—l—k))mfk(a—i-b—i—nc—i-k:)
XEV,%%HnH(_thV)a (4.
whereE¢ ,, is presented in ( 3. 30).
Proof. Operating Laplace transform to equation ( 4. 33 ), we obtain
L{Y(t); p} = YoL{ 3% (1): p} — d”L{o Dy Y (t); p} (4.
B (_1) ( )2n+2b+a
L{Y(t);p} =7 pt dt
(X )} 0(/0 Z rk(b+nk+k))mrk(a+b+nc+k) 2
—d”L{o ¢ "Y(t);p} .
S _q1yng— (22 42n)
Y(p) +d'p~"L(p) = Yo Xo0lo Trimnk th) 7T (@ o TmeTF)
— [ e P gy, (4.
Now by utilizing the following result
I'(c+1) o!
L{t?} = =
"} so+1 so’—i—l’s>07
we have
Vo —V —1)"2 (atv% +2n)
(L+d"p™")Y(p) = Yo d_o= (Fk(b+(nk;+k))’”l“k(a+b+nc+k)
(a+~2b+2n+1)
X p(a-lf;—c2b+2n+1) . (4
This further implies that
( )712 (a 2b+2n)
T( ) TO Zn 0 (T (b+nk+k))™Ty(a+b+nc+k)
(a2t 4on41) 1
x (@4&"4&) (1+dvp~v)> “
p
on simplification, we get
(—1yro= (A2 patab o 4y
T( ) TO Zn 0 (Fk(b+nk+k))ka(a+kb+nc+k)
{Zi;io(—l)qdqu( a,-f’—c2b+2'n,+l/q+1)}7 (4.
operating inverse Laplace transform to ( 4. 40) and by utilizing
to— 1
T
(o)’
we get
oo (=1)m2= (% +“>r(“+2b+2n+1)
1{T(p)} =T Zn 0 (Fk(b+nk+k))ka(a+b+nc+k)
X LY 02 o (—1)advapl =i +2ntvat )y, (4

34)

35)

36)

37)

. 38)

. 39)

40)

. 41)
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a+2b

T(t) - T ZOO (_1)712*( 5 +2n)1—\(n,-22b+2n+1)

= 10 Lin=0 (T (b+nk+k))" Tk (at+btnctk)
a+2b

00 _1\q.qvq + 5% +2n+4vq )
x(ZqZO( DI s (4. 42)

a+2b
k

. T ZOO (71)71,%( +2")F(#+2n+1)
— 10 n=0 (T'k(b+nk+k))" 'k (a+b+nc+k)

x (Lo prmmra ) (4. 43)

7=0 p(le£20) 4 ontpg+1)

now using equation ( 3. 30) in (4. 43), we obtain

_ - 0 (—1)"T(eE2b L on41) at2by o,
L 1{T(p)} - TO En:() (T (bJrnkJrk))"?l—‘;C (a+b+nc+k) (%)( )+
XEV,%?anH(_dUtV) (4. 44)
Hence the proof. a

Theorem4.2. Ford, v, a, ¢ > 0,b € C, k, m € Nand|d”| < |p”], then the equation

T(t) — YoJgyy(dt") = —d” oDV Y(1) (4. 45)
has solution of the form
o o] (=1)" (T (2b4+a+2nk+k)) dv \(at2b np( 22 Loy
T(t) =To Zn:O Tk (bJr)nk(Jrl;cg)ka (a+b+nc+k) (7)( T ) 2ngr (SR +2n)
XEU,V(%%Hn)H(*thV)a (4. 46)

whereE¢ ,, is presented in ( 3. 30).

Theorem 4.3. Ford, v, a, ¢ > 0,b € C,g # d k, m € Nand|d”| < [p”|, then the
equation

T(t) — Tonzg’fk(d"t”) =—g" oD;"Y(t) (4. 47)
has solution of the form
_ (—1)" (D (2b4a+2nk+k)) AN\ (220 ) 4 on (at2b o,
T(t) ="To 3,20 (rk(b+nk+2))mrk(a+b+nc+k)(7)( 20 ) Lo (2428 4 2m)
><EV7V(%%+2")+1(—9%”), (4. 48)

whereE; ,, is presented in 3. 30.
Proof. The proofs of Theorems 4.2 and 4.3 are similar to Theorem 4.1. O

Remark 4.4. In particular, if we choosé = 1 in Theorems 4.1, 4.2 and 4.3, we turn
up [16, Theorems 3.1, 3.4 and 3.7] respectively.

Furthermore, forn = 1 and in view of equation (1. 8 ), Theorems 4.1, 4.2 and 4.3 lead
to the corollaries discussed below.

Corollary 4.5. Ford, v, a, ¢ > 0,b € C, k € Nand|d”| < |p”|, then the equation
Y(t) — Yodgpx(t) = —d” oD VY (t) (4. 49)
has the following solution

_ ) (=)™ (T (2b+a+2nk+k)) a+t2b n
T(t) = To X n=0 T Grnkth)Ts (asbrmer k) ()" )+

XE, aton o, (—d"tY), (4. 50)
whereL; ,, is presented in (3. 30).
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Corollary 4.6. Ford, v, a, ¢ > 0,b € C, k € Nand|d”| < [p”|, then the equation
Y(t) — YoJgpx(d't") = —d” oD,V Y(t) (4. 51)
has solution of the form

0o —1)" (T (2b+a+2nk+k v (at2b (926 o0
T(t) =ToX 0l (bln%i;i)rk <a+b+ncﬁi)(%>( 220 ) 4 on (2428 4 2n)

xEU7V(%2b+2n)+l(—d”t”), (4.52)
whereE, ,, is presented in (3. 30).

Corollary 4.7. Ford, v, a, ¢ > 0,b € C,g #d k € Nand|d”| < |p”|, then the equation
Y(t) — YToJgpp(d't") = —g" oDV Y(2) (4. 53)
has solution of the form

[} —1)" (T, (2b+a+2nk+k vy (at2b npv(2E2 Loy
T(t) =Tod o Fi(bln(k:l(c)l“k(a+b+ncﬁzc)(d?)( 220 4o (2 o)

XEV,V(%%AQn)-&-I(_thU)ﬂ (4 54)
whereE, ,, is presented in (3. 30).

Remark 4.8. In particular, if we choosé = 1 in Corollaries 4.5, 4.6 and 4.7, we arrive
at [16, Corollaries 3.2, 3.5 and 3.8] respectively.

If we optm =1,k = 1,¢c = 1andb = oin Theorems (4.1), (4.2) and (4.3), we obtain
the following corollaries
Corollary 4.9. Ford, v, a, ¢ > 0,b € C, k € Nand|d”| < |p”|, then the equation
Y(t) — YoJu(t) = —=d” oD, VY () (4. 55)
has the following solution
T(0) = To X020 Srarmrnn ()"
XEy gyont1(—d't"), (4. 56)
whereE¢ ,, is presented in ( 3. 30).
Corollary 4.10. Ford, v, a > 0,b € C, and|d”| < |p”|, then the equation
Y(t) — ToJo(d"t") = —d” oD; " Y (t) (4. 57)
has solution of the form

-D"(T(+a+2n Y Na+2n4v(a+2n
() = Yo Lot o Sl (4ot 2ng(at2n)

XEV,U(a+2n+1)(_thV)7 (4 58)
whereE, ,, is presented in (3. 30).

Corollary 4.11. Ford, v, a > 0, g # d and|d”| < |p”|, then the equation
T(t) — Yodo(d't") = —g" oDy Y (t) (4. 59)
has solution of the form

T() = Yo Xonlo Shraqarsm 2 ()2t

2
XEu,u(a+2n+1)(_gutV)7 (4 60)
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whereE¢ ,, is presented in ( 3. 30).

5. CONCLUSION

In the current paper, we introduced Lommel-Wrightunction and discussed its frac-
tional integrals. We also established a new fractional generalization of the classical kinetic
equation involving Lommel-Wrighk-function and developed a solution for the same us-
ing Laplace transforms. As this special function is firmly identified with numerous other
special functions, therefore, a variety of well known and new fractional kinetic equations
can be derived.
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