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Abstract - In the present work we introduces an integral transform of the lommel wright k- function. These transform are
expressed in terms of the wright hypergeometric k-function. various interesting transform as the consequence of this method are
obtained. which plays an important role to solve the differential equation and also some relations and results related to this
generalized lommel wright k-function.
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1.INTRODUCTION

In recent years the fractional calculus has become one of the most rapidly growing research subject of mathematical analysis
due to its numerous applications in various parts of science as well as mathematics.

The transform defined by the following Integral equation

B[f(x): a,b] = fn X1 — L b (1)

is called the Euler Beta transform with p as a complex parameter.

The Laplace transform of a function f(x) is defined by

Lif(p)} =L e P fx)dx (]

Where p is a complex parameter.

The transform
Rflehip =glpvl) = JF (o) V2 K, (pe)f ()b (3]
o

is called the K-transform with p as a complex parameter and &, { #x]) is called the modified Bessel function of the third kind or the
Macdonald function,see(Mathai et al,2010,p.53).

The Hankel transform of a function f(x) denoted by g(p,v) defined as

aip.v) =L ()2 Jolpx)fx)dz.p = O (4)

where f,(#x] is called the Bessel-Maitland function or the maitland Bessel function (Mathai et al, 2010, p.22 and p.56).

Next for the result of this paper. we take The Wright Hypergeometric function in series form [9], denoted by (,Ur; (=17 is define
as:

= e
{ Al}---[ﬁrﬁjﬂ?,] - 1‘1}.:11“[.:3}-+A1ﬂ]2ﬂ
P By, By) - [ﬁq: Bq] =0 j:i F[ﬁ}' + E}-njln!
where the cofficient (A, ... ... . A, and (B, ... .. B} are positive real numbers such that.
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Gehlot and prajapati defined the lommel wright k function as follows[5].
For (k€ R*,w.n,b; € C.& AL B; € R(AL B, )&  where (i = 1,2,....8) ond ({o; + A0, (o, + B € €0,

We take the Wright Hypergeometric k-function in series form[3],denoted by ﬂi,ir;‘ is define as:

k
by

(oty, kAy) -~ (g Ky ) z] _ i Hf=lrk(qj+,ank)i 5
) ﬂ=DII

(8, KBy )+ (£, kB, LTl + Bymk) !

Where the cofficients (A, ... . A, and (E, .... B} are positive real number such that

) b
EOREREL
—— ¥ ==
+. Kok
J=1 JT

and slightly generalized form is

S I:HLJR-AL:I...(RP_.JCA?:] : z] :inz=11"k|:uJ-:| -, I::ka:l...(qp,k:] PR+ (6)
(8, kB,) -+ (8, kB, ST7 G(g;) (8.3 (8, k)
Where ﬂﬁ;‘ is the generalised hypergeometric k-function defined by
i (o k) o (g k) z] ~ = Loy g "'(%)ﬂkz“ .
o (gt - (fk) "L BBl )

1=k

The series representation of the generalized lommel wright k-function is defined by

H+2h

ca

[—1]m T, M
Urin _ -
‘rﬂﬁ»k':z]_z Fk[h+k+ﬂk]lm1"k[ﬂ+Pl+mj.r+k]'(2) (&

H=r

Where(z € £/{—<>, 0], me N.¥. he .k e N*,r = 0) and T} (2} is thek-gamma function introduced by Diaz and Pariguan [6]
given by

(01 K™ (k) B
ﬁﬂ]ﬂk

() = lim (%

with k-pochhammer symbol (2l =z(z + K}z + 2k} ...z +(n - 1)Kl z e C.kEN?

The classical Euler gamma function and gamma k-function are related with following relation

() = k-t (r%)
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for k=1 generalized lommel wright k-function reduce in generalized lommel wright function. For m=1 reducing in generalized
bessel maitland k-function. for m=k=1 reducing in bessel maitaland function. for m=v=k=1and n = O reducingin claasical bessel
function.

Theorem 2.1.(Euler Beta Transform)

Let (z € £/{—00,0l,m € N.¥, A € €, = 0 and & € N*) then the Euler beta transform of the generalized lommel wright k-
function is

e xe2h

th“‘l[l - ey = kg (2) ¢

+]

IE
k k) (aek 4+ o + 20k, 2 il -=
SR (k. &) Lk + X + 2R, 2k) ( %) (10)
A+ kk) A+ kKN + A+ ky) (ek + fk + o+ 2ok, 2ok)
Proof- On using(8) in the integrand of (10) , we get
-1y _ -l _
'J‘t (1 — e)F =t oy et =
[+
xi (-1 & f o Ly hetgy
ﬂ=Dr;c|:."’l+k+ﬂk:|mrk|:ﬂ+ﬁ+ﬂ¢+k:| 2 )
Now using (1) in the above equation, we get
f £ (L — L e ar =
[+
FI_ ea
o (xff Z T (nk + K T (otk + o( 20k + X+ 2A) £ " .
Az in! T (A + &+ nk) "L (8 + A+ np + K T (& + 8k + o(2nk + N+ 20 4k (12)
= (K k7 ok + o¥+ 20h, 20k) (xz)
Xy k ) ik + oM+ 20f, 20 H -
=kra() k., 4k (13)

A+l k) (A+ kN + A+ kyd(ak + fk + o+ 2ok, 20k)

Theorem 2.2.(Laplace Transform)

Let(z € €/ (—t0, 0], m € N.¥, A € £, = 0 and & € & *)then the laplace transform of the generalized lommel wright k-function
is

f £t g BT e Ty
=

T ak(5k)T

52’

Ht2h —Iz
kl—z( o )+T - (k. K) Cok + oM + 2oh, 20k) ; ( ) (147
2[5{{] = 2P m+1l

Atk (A+kkN+A+k Y

Proof: On using (8) in the integrand of (14),we get
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J‘tﬁ’ 1 —El‘jﬂ&k[xtﬁjdt
[

(1" T 1,
— Z — J- —El‘t I k :' gt [15]
i T (A + &+ nk) T;{[H+h+ml.r+k] )

Now using (2) in the above equation we get

th“ LgmB T (oxt )at
[}

~ kl-'*( x )“T”‘i T, (nk + K T (ak + o(2nk + N+ 24) 22 3" i
T Tew \aEkT L AT (At K+ k)TN + A+ k) 4k(8k)E (18
e oy (B (e i) [k + 6% + 20K, 20k) ( l )
) (ke + o oh, 2a ; _
_ ?(W) L PO (17)
(h+lkk)—(h+kkE+ B+ k)

Theorem 2.3. (K-Transform)

Let(z € €f(—co,0l,m € N,N, A € s = 0 and k € N *Jthen the k-transform of the generalized lommel wright k-function is
Jr £ K (ot ) e et et
b

H+2h

+
_kl'%i(z)“ :r:( 2 )" & -
R o AT et

Proof: On using (8) in the integrand of (18), we get

4k (5K

2
(k. &) Coek + o¥ + 20k, 20k) ; (—I—)] (18)

(A+lkk) A+ kN + A+ k)

th“ Lk, [u.t],r k[:-:t"]dt
[

R
{—1)® P PN s LY
_ (t+—g—1-1
= - : ik (o] dt 19

;Fk[h+k+ﬂk]mfkiﬂ+h+ﬂ¢+k] (2) EI- n(ot] (1%)

Now using (3) in the above equation we get

th“ Lk, [u.tj,rmk[xr"jdt
[

Lt Hath o, n
ke (2)“ x( 2 )" k z Liink + &) T (ek + o(2nk + ¥ + 2A) x? 20
R VY R L Linl T (A+ &+ nk)™ TN+ A+ s+ ) T ak(5k) (207
Eiﬂ H+2h
Kt

R R P A B AN
G GLR ) =
4 o 2\ 2L

.‘-'L'E
(k.&) (ek + o + 2ok, 2ok] ; (‘WJ] (213

(A+lkk) A+ kN + A+ k)
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Theorem 2.4.(Hankel Transform)

Letiz € £/ (—o,0].m € N,¥, A € C.r = 0 and k € & *)then the hankel transform of the generalized lommel wrightk-function
is

Wezh )R"H?':MTE&)

JIF tﬂr—ijﬂ [ﬂt]fiﬂ[?ifﬁ]dt =%(§) [3 (@

[H]

SHCIEIR (2
« WE kgt tytore CO T 4k pk)? (223
m+ ke k !
[Fl+k,kf!---[ﬁ+k,k}'iﬂ+ﬁ+k,¢](k+ﬂ?—%—%—aﬁrﬁk)

Proof: On using (8) in the integrand of (22), we get

Jr E5 F (08) iy, (£ )t
[}

> I:_l]ﬂ * 2ﬂ+H+TEH r z+|r(2ﬂ+ﬂ+—”5—1_
=Zl’h[h+k+ﬂk]m1}{[ﬂ+h+n¢+k] (5) J-f kT (o) dt (23]

=0 [

Now using (4) in the above equation we get

= s 2R w2
1,0vE 2 ﬁ.f+|r[ T
-1 1ramn _ = -

f E Julot) g et Thdt =5 (:J (mk)
E

i Tiink + k) T (ek + o 2nk + N4 2R) + nk /2 x* ( 2)” b .

i 1! LA+ Kk + nkI LN + A+l + KT, (2K 4+ 0k — ok — o(2nk + N+ 2R0/2) 4k \ok (24]

H+2h
BTN
Sz ok
- (:xk o nk N k) 3:2( 4 )"

g .LP.[: (,. :l 2+2+2+|:I' + O 4 _4'k [ﬂ.k:lz [25]

LR Y

ke ak ol
(Al (A+ K EINA4 A+ &y (k+3—?—?— r.rh,—ﬁk)
Special Cases:
In this section, we get some integral formulas involving lommel wright k-function as follows.
Using m=1,the results (2.1) to (2.4) take of the form
Corollary 1.
Leti{z € £/ (—ea, 0], 4, A € €, ¢ = 0 and & € N*)Then by (10) the Euler Beta Transform, we obtain:
Jr EFTL L — F T
b
o 52 (ke + o¥+ 20, 20k) (K, k) (IZ)
[ o o i, & N H -

= K Tg (EJ JBE e (267

(A +kk) M+ A+ kydlak + 7k + o+ 2ok, 20k)
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Corollary 2.
Letlz € €/ (—ua, 0], 8. A € €, = 0 and & € N *)Then by (14) the Laplace Transform, we obtain:

f et gB Y et Ty
=

®+2R Iz

KU xR k+ oN+ 20k, 2 kK | e
__(_) wE (ak + oN+ 20k, 20k) (k. &) PYAETSED 27

¢ \A(Ek) T

(h+ ki) M+ A+ k)
Corollary 3.
Let(z € f(—wa, 0], ¥,/ € €, Ur = 0 end k € N *)Then by (18) the K-Transform, we obtain:
Jr £ K (ot ) g et Tl
[}
ety Kz 2

KT 2 S e 24 TVE k+oN+2oh2k) (k&) | ——ro

R e (i
“ (R + k) (N4 A+ &)

Corollary 4.
Let iz € j(—wa, 0], ¥,/ € €, s = 0 mnd k € N *)Then by (22) the Hankel Transform, we obtain:

=1 ¥ F d

ERT T (et) [y p (7 )it
[}

Eood nk x4 T
- LR - JEES
SEPEyt L EERedes GG,
Y Bk i k. wk  o¥
A+l M+ A+ k) (k+?—?—?—r:rh,—uk)

Lettingk =1, we have the generalized Lommel-Wright function and the corresponding formulas are presented in subsequent
corollaries.

Corollary 5.
Letiz e ©f(—ca,0],m € N,¥. i € € and U = 0 Then by (10) the Euler Beta Transform, we obtain:

Jr £ L — L e

xE
AN (o + oN + 2ok, 261(1,1) ; (__)
A+ 1,00 (h+ LM + A+ 1,40 (e + § + oN + 208, 20)
Corollary 6.
Let(z € j(—wa,0],m € N, 4, i € € and Yr = 0 Then by (14) the Laplace Transform, we obtain:
Jr tR‘—:I. g—ﬁl‘jl-r.l&fnl:xtwjdt
[}
2
1y e (& + o+ 20h, 20)(1.1) ; (_ IEF)

= F(MFJ ¥4t 46 (317

(A4 1,10 A+ 1,100 + A+ 1,40
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Corollary 7.
Let (z € f(—wa,0],m € .4, i € € and U = 0 ) Then by (18) the K-Transform, we obtain:

f £ ke (o) (2t T dt
=

2
120 % fx 2y Ty 50 N+ 2ok, 26)(1.1 R [
=3(2) (E(;)) | ereNTaeR D SR (32)
(A +1,10--(a+ 1108+ A+ 1,4
Corollary 8.
Let (z € j(—wa,0],m € N.¥, i € € end U = 0 ) Then by (22) the Hankel Transform, we obtain:
Jr £ F (Gt e ()t
[}
(tx o n N ) i1 xz(ﬂl-)ﬁ
#+2h - —— - ) ) H - |
_l(ij“‘”“(i)“ﬁ - 2T Tptohe) Ll & ot/ /| oo
Y ok 2hmel N oo X (52)
(A4 110 - (A+ L1IN + A+ 1,¢](l+§—5—?—ah,—ﬁ)

Form =k =y =1and#% =0, the corresponding corollaries are as given below
Corollary 9.
Let (z € £/ (—ea, 0], ¥ € € Then by (10) the Euler Beta Transform, we obtain:

f £FL L — O F M e Tt

.'-'L'E
S . _—
-3 (%) ¥, (et + o, 26) ; ( 4) (34)
N+ L1 (e + 8 + oN, 2a)
Corollary 10.

Let(z € £/ (—ea, 0], ¥ € € Then by (14) the Laplace Transform, we obtain:

o
(et + oM, 200 (— 4.525)
N +1,1)

= 1 ¥ W+ 2R

oy _ [3
JF tR’ lg Erj;al[xtﬁjldt =F(2£F) 11I-r1
[

(35)

Corollary 11.
Let (z € £/ (—uo, 0], % € ) Then by (18) the K-Transform, we obtain:

e
e+ oM, 200 (_46”)
N+ 1.1)

f pE-1 kﬂ[at]j:{w-l[xfﬁ] dt = % (z)“ (;(%)F)N i

Corollary 12.
Let (z € 7f{—ua,0], % € ) Then by (22) the Hankel Transform, we obtain:

(36)

f £ L (ed) o (et Tt

[H]

© 2025,IRJET | ImpactFactorvalue: 8.315 | IS0 9001:2008 Certified Journal | Page 702



’,/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
JET Volume: 12 Issue:10 | Oct 2025 www.irjet.net p-ISSN: 2395-0072

e o o7 xtran"

Ly G+T+io) - (-37E)

(5) 2, Y w o (37)
2z

N+ 1.1) (1 +

CONCLUSION: The Euler Beta Transform,Laplace Transform,K-Transform,Hankel Transform for Generalized Lommel wright
k-function were derived. When we take k = 1 we also deduce the results for Lommel wright function.
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