Available online awww.scholarsresearchlibrary.com

vx",\‘\ed Scyg
é\A OO'»
Scholars Research Library g'?/ 2
,—\\ % é’b
Scholars Research Archives of Applied Science Research, 2012, 4 (2)17-1134 2 Vg
(http://scholarsresearchlibrary.com/archive.html) C\"\-Q

Library
ISSN 0975-508X
CODEN (USA) AASRC9

Generalizsd finite mellin integral transforms
S. M. Khairnar, R. M. Pise*and J. N. Salunke**
Deparment of Mathematics, Maharashtra Acadenfyngfineering, Alandi, Pune, India

* R.G.I.T. Versova, Andheri (W), Mumbai, India
**Department of Mathematics, North Maharastra Uenisity, Jalgaon-India

ABSTRACT

Aim of this paperis to see the generalifédite Mellin Integral Transforms in [0,a] which is mentioned
in the paper, by Derek Naylor (1963) [1] aricbkenath Debnath [2]..For f(X) in O<xeo ,the Generalized

Mellin Integral Transforms are denoted byl °[ f(X),r] = F”(r) and M[ f(X),r] =F2(r).This is

new idea is given by Lokenath Debonath i@l Derek Naylor [1].. The Generalized Finitelellin
Integral Transforms are extension of the IMelintegral Transform in infinite region. Waee for f(x) in

O<x<a, M[ f(X),r]=F?(r) and MZ[f(X),r]=F72(r) are the generalized Finite Mellin Integral
Transforms . We see the properties like limga property , scaling property ,power properand

1,1
propositions for the functions— f (=) and (logx)f(x), the theorems like inversitimeorem ,convolution
X X

theorem , orthogonality and shifting theoreror fthese integral transforms. The new Itssus obtained
for Weyl Fractional Transform and we see thesults for derivatives differential operatqirgegrals ,integral
expressions and integral equations for thestegral transforms. Application of these treotens are for the
summation of the series and solution of @auchy’s linear differential equation.

Keywords: Integral transforms, Mellin integral transforFinite Mellin integral transform.
AMSMTHEMATICS CLASSIFICATION- 44A10 (200), 47D03(2001)

INTRODUCTION

In the theory of Integral Transform , Mellimtegral Transform has presented a direct @ydtematic
technique, for resolution of certain types addissical boundary and initial value prokdemo be successful
the transform must be adopted to the formdifferential operatorsto be eliminated asliwas to the range
of interest and associated boundary conditidhese transforms are the extension of Mwlin Integral

Transform and have a similar inversion folaBu These transforms are suited to regioosntted by the
natural coordinate surfaces of a cylindrical spherical coordinate system and applyfibite or infinite

regions bounded internally.
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Historically ,Riemann (1876) first recognizéide Mellin transform in the famous memoirmime numbers,
Its explicit formulation was given by Cah€h894) . Almost simultaneously Mellin (1896,02) gave an
elaborate discussion of the Mellin transfornd dts inversion formula

A method is prescribed for generating sucdngforms ..The method is adopted for the ITGNh [0,0]
for the infinite interval x>0 and the result modified for a finite interval O<x<a. Wsee the properties
for GFMIT in [0,a] like linearity property scaling property ,power property and proposs for the

1,1
functions — f (=) and (logx)f(x) .Also we see the theorems fbis integral transforms like inversion
X X

theorem ,convolution theorem , orthogonality aslkifting theorem. The new result is obtainetbr Weyl
transform. and other results are obtained faterivatives , differential operators ,intdgra,integral
expressions and integral equations by ushey GFMIT in [0,a]. Application of this traiesms is for the
summation of the series and solution of @euchy’s linear differential equation.

2.2.2. Basic Results
The generalized Mellin integral transform affunction f(x) in O<x<o , introduced by the integral

r+l

MZ[f(x),r] =F7(r) :T (x* _a_zr) f(xdx, r>0
5 X

The inverse of this transform is

M7 L1001 = F 0 =100= - [ M (r)er

Where L is the line Re p=c anM *[ f(X),r] = F"(r) is regular function on the stri‘Re(p)|<y
with c< ).

On the other hand , if the derivative ¢k)fis prescribed at r=a , it is conveniatgfine the associated
integral transform by

r+1

MO0 =F2 (=] (¢ + 20 109ax, o

The inverse of this transform is

M LR, = F (1) =i60= o [ XM (r)dr
2m

Where L is the line Re p=-c ani/l +°°1[ f(x),r] = F:"i1 (r) is regular function on the strikRe(p)| <y
with c< ).

If the range of the integral is finite, eth we define the generalized Mellin integnansform by
a

2r
M2[f(X),r]=F2(r)= J' (x"™ —%) f(Xdx, where Re(p)¥ (1)

0

The corresponding inverse transform is

M L1 00,11 = B2 (1) =fx)= == [ XM *(r)dr )
2
Similarly we define the generalized finite Nielintegral transform pair by
a 2r
MEL 0T = FAM =] (¢ +2 ) f(xdx .o @
X

0
The inverse of the corresponding transfasmgiven by
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M TE(.1] = F (1) =1690= - [ XM= (1)l
2m
where line L is from cd to c+ia

2.2.3.Lemma
2.2.3.1. Linearity Property
The GFMIT of a function f(x) in O<x<a ,tinduced by the integral

ME[f(x),r] = F_""(r):i (x™ -%) f(x)dx,
0 X
then for the constant& and [ ,we have Linearity Property
MZ[af (x) + By(x).r]=a MZ[f(X),r].+ B MZ[g(x),r]
Similarly M [af(X)+ Bg(X),r1=a M f(x),r],+B8 MI[g(x),r]

2.2.3.2. Scaling Property
The GFMIT of a function f(x) in O<x<a ,tinduced by the integral

Mf‘[f(x),r]:F_’"(r):i S r+l) f(Xdx, then

M2LF0) =] (7=

0

) t dt . .
substitute bx=t ,XTD- ,dx:E , if x=0 then t=0 and if x=1 then &b

MAL =] (-2
o )

blr ajb(tf-l (ab)zr)f(t)dt

)f(t)—

M f(bx),r]:M_ab[f(t),r] aj6
Similarly M 2[ f(bX),r]=M [ (t),r] bj6

2.2.3.3. Power Property
The GFMIT of a function f(x) in O<x<a ,tinduced by the integral

Mf‘[f(x),r]:F_a(r):ja. (Xt — r+l) f(Xdx, then

a 2r

a
MELF(x),r]=] (X7 ) T dx
0
1 1
= =4
substitute X" =t , X =t" ,dx==t" dt, if x=0 the t=0 and if x=a then &
n
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MELF)= ] ) =2y 1ot

0 (tﬁ)rﬂ

15 a*

n L_l
==| (" -=
—+1
0 tn
1 .» r
=—MI[f(t).—]
n n

) f(Hdt

M2 f(X”),r]:%Mf‘"[f(t),%] (7a)

Similarly M3 f(x”),r]:%Mf"[f(t),%] (7b)

2.2.4. Theorems
2.2.4.1. Convolution Theorem
The GFMIT of a function f(x) in O<x<a ,tioduced by the integral
a a ¢ r= azr
ME[F(.r] = FA(n=] (=25
0 X
M2[ f(x)g(t—x),r]:% _[ XM (X),rIM2[g(t — x),r]dr (8a)
T

c-ia

) f(Xdx, then

1 c+ia B
Similarly M 2| f(x)g(t—x),r]:T _[ X M2 f(X),r]M [g(t = x),r]dr (8b)
nc—ia
2.2.4.2. Orthogonality ( Parsevals Theorem)
The GFMIT of a function f(x) in O<x<a ,tinduced by the integral

M2[f(x),r] = F_a(r)=j1 (x™ - 32:1) f(Xdx, then
MELF(RI900.M1== | X" MALT(R,rIM [g(3). T )
nc—ia
smiary M 2[ F(9900.r1=~ | X"M2[F(0,1IM {900 rler (ob)

2.2.4.3 .Shifting Theorem

The GFMIT of a function f(x) in O<x<a ,tinduced by the integral
a 2r

_ a

M[FE I =F2(r)=] (x*-

r+1
0 X

) f(Xdx, then

ME[X" f(X),r]=M2?[ f(X),r +n]

a

Proof 1If M?[ f(x),r] = F_a(r):j (x"* —ji) f(Xdx, then

r+l
0
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2

Mf‘[x“f(x),r]:i (X'~ r+1)><" f(x)dx

0

2r

ja' (Xr+n—l r n+1) f(X)dX

M2 f(X),r +n]

M2 X" f(X),r]=M2?[ f(x),r +n]

Similarly M 2[ X" f(X),r]= M2[ f(X),r +n]

2.2.5. Propositions
- 1.1
2.2.5.1. Proposition for the function— f (=)
X X
The GFMIT in [0,q] is

a2r

(10a)

(10b)

M2[F (). = F2(r)= [ (X" —2) f(9ax., where Re(p)g, then

2r
- ar+l)1 t(Lydx
X X X

M FO=] (¢

1 —dt

1 1
substitute —=t ,x=—, dx:t—z. if x=0 the t=o and if x=a then t=

X t

vek tdn=f @ -

)Uc (t)

(t)r+

e a2r g
=== 1O

2r

(" -

2

t"* - ) f(t)dt

—r -1+1

D | —— 8 m\l—"T.8 Q| —— 8

M f‘[% f(%), rl=[ - ) f(t)dt

a

t—(r +1)+1

M f‘[% f(%), =M, [F (O, +1]=

‘a

D | —— 8

(t r-1)-1 _

a

2

) f(H)dt (11a)

t~ (r+1)+1
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2

Similarly M f[%f(%),r]:Mfl[f(t),—r +]=[ @ )f(Ddt (11b)
E |

t —(r+1)+1
a

1
Here, 1la and 11b are the new integeisformsin— to oo
a

2.2.5.2. Proposition for the function (logxjx)
The GFMIT in [0,a] is

a 2r
M2 (0.1 = FA()= [ (x~ arﬂ) f(9dx , where Re(p)y,
0
For a=1 , we have the particular case(19f
1
MILF(,r]=FX(r) =] (x~ Hl)f(x)dx then
0

M *[(log X) f(x),r]:.[ (X"t - Xrlﬂ)(log X f(Xdx

0

— R O —

[(log X)x"™ - (logX) +l)1‘(><)dx,

[ (X _1)+d (x) f(Ydx

9|a

o gfa -

(7 + L) f(¥dx

0] = F (r)

|Q_ z Oty

|_|Q_

M1[(log x) f (X),r ML f(X),r] = —F (r) (12a)

Similarly M *[(log X) f (X),r]=M [ f(X),r] = iF Hr) M f(x),r] = —F (r) (12b)

2.2.6. GFMIT of Differential Operators
The GFMIT in [0,a] is

a 2r
ML F(.r]=FA()= [ (x~ arﬂ) f()dx, where Re(p) then
0

a d _ h r-1 _ a i i
ME[(x- ) F (9] = j (¢ =) x ) (9

2r

r=. a‘ 1
(x* - Xr+1)Xf (Xdx

Ot O

(X -
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¢ =2 11| (x 7 =2 (1)) F(9lx
X 5 X
@ &y far] (0 2% ) H(xdx
a 5 X
=0-rM 2 £ (%), 1]
ML) FR.r] = ML £ (0. 1] 13)
Similarly M f[(x%) f(x),r]=2a" f(a)-rM ?[ f(x),r] (13B)
a d 2 _ ¢ r-1 _a_Zr i 2
MZ[(x- ) £(x),r] = J (X =) (x ) f(Qdx
_aF (x™ —f:r—2+r1)(x2 ' (x) + xf'(x))dx
T: (X - arzfl)xzf"(x)dmf (= 234t (9dx
0 X 0 X
F (x"* - jrz_rl) fr'(X¥dx-rM2[ f(x),r] (from 1 3a)
X - j:) PO | () - ax (=r +D) ' (Qdx- rM [ £ (%), 1]
@ -2 @) o - gd M0, 1]
a 5 X' X

a2r
Xr

:(a”l—a”l)f'(a)]-rT (x" + )f'(x)dx+T(xr —ax—z:)f'(x)dx-er[f(x),r]

a2r 2r

X'
M (), r]

=0+[(x" +

(=r)) f(Xdx+rM 3[xf'(x),r]

a  f 1, @
AR NGRS

=0+[(x" +a") f(a)+rzi (x"* —%) f(Xdx
< X

=2ra"f(a)y+r *M 2[ f (x),r]
=r "M 2[ f (x),r]-2ra’ f(a)

M_E‘[(xdi)2 f(x),r]=r*M2[ f(x),r]-2ra"f(a) (14a)
X

Similarly M f[(x%)2 f(X),r]=r*M2[f(x),r]+2a""f'(a) (14b)
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2.2.7. GFMIT of Integral Operators
a

2.2.7.1The Integral Expression i§a_rf(xt)g(t)dt
0

The GFMIT in [0,a] is

a

MELF.r]= [ (X7 =

0

2r
ar+l) f(X)dx, where Re(p)y,then
X

2r a

2D a fxt)y g(dx

Xf

M f[f a™ f(xt), g(t)dt, r]:f (X -

a2r
x”l) f (xt)dx

i: a~ g(t)dt _T (x™* -

z dz
substitute xt=z then x= ,dx:T ,if x=0 then z=0 and x=a then z=at

at

Fargdt | (D™ --2 1@
t Z

0 0 (Y)rﬂ

f: a"t™ g(t)dt f (2 - (at)j ) f(Adz

0 0 z

dz
t

f: a t gt f (=@ ¢y

Mslg®)1-rIMZ[f(2),r]

M2[] & £(x), g0l 1]=M 2 [g @)1~ 1] M2 £(2),1]
Similarly Mf[i a™ f(xt), g(Odt r]=Ma[g 0)1-r] M 2[ £(2),r]
Mf[i a"t“ f(xt), g()dt, r]=MZ[gt)1-r + x] MP[ f(2),r]

ME[[ a™t“ f(xt), gyt 11 =M [g )11 + 4] MZ[ (2),1]

(15a)

(15b)

(15c¢)

(15d)

M f[X”T a"t“x? f(xt), g(t)dt, r]=M3[gt)1-r + ] MX[f(2),r +A] (15€)

Mf[x*f a X" F(xt), g(Odt r]=Mlg)1-1 + ] MI[F(2),r +4]  (15¢)

a
2.2.7.2The Integral Expression i.sa_rf(xt)g(t)dt
0

The GFMIT in [0,a] is

Scholars Research Library
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a

MLFE = [ (7 +

0

2r
ar+l) f(X)dx , where Re(p)¥, then
X

2r a

DI a™ f(xt) g(t)dtldx

MeL] & fo, ot r=] (2
0 0 X

a2r
—) f(xr)dx

i: a~ g(t)dt _T (X +
0 0 X

Z Z
substitute xt=z then x= ,dx:dT ,if x=0 then z=0 and x=a then z=at
=a" g(t)dt

Lartg(oat | (27 + @)tz
VA

0

at 2r
J': a—rtl—r—l g(t)dt J' (Zr—l + (arzl
0 V4

0

Molg®)1-rIMI[f(2).r]

P O O

) (3dz

2] & 100,600 1M To O] ML 1.1
] & 100,600 =M o] M 1.1
Similarlyl\/lf[j1 a't! f(xt),g)dt,r]=MZ[gt)1-r+u] M¥[ f(2),r];
MEL] @t £(x0, G0t 1] =M g0+ MEL 12,1
MEDC[ &t (), ot 11=ME[gOA=1 + ] M 121 +1]
MELX [ @t £(x), o0t T]=M S [g O+ 4] MIT 121 +4]

to e X
2.2.7.3. The Integral Expression i§a ' f(?) g(t)dt
0

The GFMIT in [0,a] is

a

MELF(.r]= [ (X -

0

2r
ar+l) f(Xdx, where Re(p)y,then
X

a2r

M [ a‘rf(?x),g(t)dt, =] =9l a‘rf(?x)g(t)dt]dx

Scholars Research Library
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a2r
Xr+l

iz a” g(t)dt ! (xt-2 )¢ (?X)dx

X a
substitute?:z then x=tz , dx=tdz ,if x=0 then z=0 and x=a then —;fL=

[ra"gwat [ (@™ —%:ﬂ)tf (2)tdz

(t2)
a a, o
a t —
[ra gt [ (27 -1 ) f(9dz
0 0 z
a ayor

f: a”"t"g(t)dt j (2 --L ) f(9dz

0 0 z

MO +1] M F(2).1]
Me] a1 ). 90kt T =M 3907 +1 ML (2]
Similarly ME[T a‘rf(?x),g(t)dt,r]:Mg[g(t),r +1] Mfa[ f(2),r]
MA[ a7 F(xt), ot T =M 2[g(0) + +1] M3 £(2),1]
ML a7t £(xt), g0 1] =M 2[G().¢ + 4+1] M AT £(2),1]
Mf*[x”j1 a"th f(xt), g(t)dt, r]=M2[g)1+r + L] MX[ f(2),r +A]
MEDX [ &t £(x), o0t TI=M S gL+ 1+ 4] ML £(2),1 +]

a
_ X
2.2.7.4The GFMIT Of Integral Expression iﬁarf(?)g(t)dt
0

The GFMIT in [0,a] is

a

MELEE = [ (7 +

0

X

2r a

Ol j a” f (%) g(t)dtldx

MEL[ & ) adtr]=[ ¢+ S

Scholars Research Library

2r
ar+l) f(Xdx , where Re(p)¥,then

(17a)

(17b)

(17¢)

(17d)

(17e)

(179
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a _ a ~ a2r X
[Fa gt [ (X + =) (S
° 0 X t

X a
substitute?:z then x=tz , dx=tdz ,if x=0 then z=0 and x=a then —;fL=

a . %" i a2r
J;:a g(t)dt.([ ((t2) +W)f(z)tdz

a a, o
a t —
[ra gt [ (27 +-L ) f(9dz
0 0 z
a ayor

a t

[rart gt [ (27 +-L ) f(2dz
VA

0 0

Mglg(t).r +1] 'V'_%[ f(2).r]

M a1, 0t r1=METa(0. +1] MITT 2.1 as
Sty M 1] " (), 600 1M 0001 +1] M ()] s
ML a0, 00t 1] =M2[g0).r + 4 +1] M [ 1(2),1] o
M L] a1 ), g0t 1] =M g0+ 4+ M £(2)1] as
M f[x”f a”t“x! f(xt), g(t)dt, r]=M2[gt)1+r + ] M _Ta[ f(2),r + 1] (18e)
M [ a7t F(xt), gt =M gL+ T+ M@ +A] s

2.2.8. GFMIT of Integral Equations
2.2.8.1The GFMIT in [0,] is

a a.2r
M2LF(.r]= [ (¢ =) f(dx

r
0 X

The integral equation [F a' f()K(xt)dt=g(t),
0

a 2r

Mf[i a fOK(xtdtr]= [ (x* - ar+l)[f a™ f (K (xt)dt] dx =M 2[g(t),r]
0 X 0

0

1127
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2r

(x —%) j a f (K (xt)dt] =M *[g (1), 1]

2r

LYK (xt) dx=g (r)
X

Ot Ot——m

a™ f(t)dt] j (Xt -

substitute xt=z ,X:E,dX:E, if x=0 then z=0 and if x=a then z=at
a . at Z o
[afmdd [ &) )K(z)—-g(r)
0 0 t (Z)r+l
t

a‘ft‘ff(t)dt]?t (2 - (a?:r)K(Z)dZ a(r)

a-ftl-f-lf(t)olt]ajt (2 - (aEf)K(z)dz 90

| Ot Ot

f@d-r) K: (r) g(r), similarly f(1-r) K+(r):g(r)
replaﬁ (r) by rjl-

f(r)y K*@-r)=g(-r)

f_(r):& , where [(r) :; and[(r) :;
K*@-r) K2 @1-r) K& (L-r)

f_(r):ﬁ(l—r) [(r), then the solution is

0 a” g()L(xtdt (19)
0
2.2.82The GFMIT in [0,a] is

M2 f(x),r]= j o =20 f(9ax
0 X

1
If K(x)= x2Y, (X) , where Y, (X) is the Bessel function of second kind oofler v.
1
L(x)= x2H,(X), where H,(X) is the Struvi's function

o

an
a 1

The integral equation |} a ' (xt)2 f(YY,(xt)dt = g(t)

The GFMIT in [0,a] of this integral equati is

Mf"[i a’ (xt)% f(D)Y,, (xt)dt, r]

j (X - r+1)[ja‘f(xt)Zf(t)Y (xt)dt]dx=M 2[g(X), ]

1128
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2

i a’ f(t)dti (x™ - r+l)(xt)ZY(xt)dx g(r)

Z dz
substitute xt=z then xt=,dx:T, if x=0 then z=0 and if x=a then z=at

)@, %=g)
(t)r+1

’t"f(t)dtT (2 - (a?fr)(z)zY(Z)dz g(r)

0

a . at 7 o
! a™ f(t)dt j ()

a "t f(t)dtaf (2 - (af)j)K (2dz=g(r)

| Ot Ot——

fl-r) K*(r)=g(r), similarly f@-r) K*(r)=g(r)
replaﬁ (r) by {1-r

f(r) K*@-r)=g@-r)

()= g(-r)
K3 (@-r) K2 @-r)

f(r)=g@-r) H(r), then its solution is

f(x) ;é a’ (xt)% g(t)H, (xt)dt

0
2.2.8.3.The GFMIT in [0,a] is

a 1
The integral equation defined by g(>§:a_r (xt)2 f(Y)Y,(xt)dt = g(t) is called

M2 F(x),r]= j =27y f(Jax
X

0

the Y-transform of f(x), then we write g(d,[ f(X),t]

a 1

. where H(r) = 1 andH(r) =

1

K¥@-r)

(20)

Similarly the integral equation defined by)f(xj a‘*(xt)Eg(t)Hv(xt)dt , is called the H-transform of

a(t)

The integral equation [F a_rKl(ﬁ) fl(y)ﬂ
y y

, we write f(x)=H [g(t),X]. Here H, =-H

0

E

MAJ @K, FC0 ) 1= (g, (9.1

2r

[ ot -Eax | a i, ) Y=g,
0 X 0 y y

Scholars Research Library
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0o dy ¢ o _a” X —
a’'f — X - K, (=)dx=g,(r
l ks j (7 - mK(dx=0,(r)

X a
substitute — = Z, x=yz , dx=ydz, if x=0 then z=0 and if xthen z=—
y

2r

a
(y9™

[ar f1<y)“'—yy [ (2™ -2 K, (@)ydz=5,(r)

jary”f(y) I @ (aﬁr)K(z)dz 9,(r)

QD

1.(r) K, (n)i=g,(r),
1

F,()=0,(r) —— where L,(r) = —
Kyt (r) K, (r)
f_l(r) =g_1(r) rl(l’) , its solution is

a . X
=] a GOL )t (21)
0

2.2.9. GFMIT of Weyl Fractional Transform
The Weyl fractional transform of the functifft) is denoted by

W™ f(t)]=F(x,a) and defined as

W f(t)] = F(xa)= TI (t-x)" f(t)dt ,0<Re@ )<l x>0,
The GFMIT in [0,a] is

a 2r
M2[f(x),r] = F_a(r):J. (x"* - ar+1) f(Xdx, where Re(p)g, then

0

Mf[F(x,a),r]:Q (x Xm)[j m(t X f(t)dtdx

j (t-x) -1f(t)dtj (X - Hl)dx

r(a),
o a% .
e )j (=07 F (Ot - Coxlo
- a’ _a”
i )j I CL e e
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1 T a-1 r r
rI:'(a)i t-x)"f(t)dt[a” +a']

2a' 1

17 a1
r—j (t = %) f(t)dt

r

2a

F3{x a)

r

M 2[F (x,a),r]= 2‘:‘ F2{x.a) 22)

2.2.10. Application of The GFMIT to the 8mmation of the Series

2.2.10.1The GFMIT in [0, a] is
2r

M2LF() 1= F2()= [ (X~ r+1) f(Xdx, where Re(p)¥,

then its inversion is
f(x)=—— J. X" M2E[f(X),r]dr, exists for r>0
1 c+ia
== [ (MY M2[f(x),r]dr,
2”C ia

—j N XM 2[f(x),r]dr

3 f(nx):%i [ XM 00, rdr
n=0 n=0 c¢-ja

1 cHia

j(z n)X " M2[ f(x),r]dr

Zij X" M2 f(x),r]&(r)dr
i f(nx)—zicTax"M [f(x),r]&(r)dr (232)

1
where z — is the Riemann Zeta function is denoted fr) and defined as
n'

n=0
0= = Re(p
n=0 N
Similarly i f(nx)—2i j X"ME[f(x),r]&(r)dr ©3
n=0 c-ia

1131
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2.2.10.2The GFMIT in[0, a] is
2

M2[f(X),r]=F2(r)= I (x™ r+1) f(Xdx, where Re(p)¥,

then its inversion is

f(x) =— I XM f(x),r]dr, exists for r>0
27

c-ia

The Hurvitz Zeta function is denoted KYp,a) and defined as

1
é(r,a)= Z ,0<a<1 and Re(p)>1, then by using inversion
= (x+a)®

c+ia

f(x+a) i j (x+a) " M2[ f(x),r]dr,

Zl f(x+a):2iﬂg j (x+a)" M2[f(x),r]dr
o “2 (x+a) " IM3[ f(x),r]dr
ZiIM [£(9,r)é(x a)dr
il f(x+a)—2ijj:|v| [£00.r1E(x a)dr oam

Wheig(X, @) = Z (x+a)™

c+ia

simiarly f(x+a)_2i [ M2Lf00.r1Ex a)dr (24b)

n=1 c-ia

221031 D (-D"'nT =[1-2""&(r), the for GFMIT in [0,a]is
n=1
M2[ f(X),r] = F_""(r):f (x™* - r+l) f(Xdx ,
0
where Re(p), then its inversion is

f(x)=— J. X"ME[f(X),r]dr, exists for r>0

i (-1) '1f(nx):2i j i( “D)™x) " M [ f (%), r]dr
j[i( D)™ XM A £ (%), r]dr
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c+ia

=~ n-1 1 1-r =r a
zl (<D™ f(nx) :Ec_jia[l—z 1E(X M2 f(x),r]dr (25a)
Similarly ni; (-t f(nx):Ziﬂ:ij:[l—zl‘f]f(r)x‘erf(x),r]dr (25b)

2.2.11. Application of the GFMIT to the Cachy’'s Linear Differential Equation

The Cauchy’s linear differential etjon is
x2f(x)+ xf' (X)+ f(x) =0
By using GFMIT in [0,a) , we have
M2[ x*f"(x)+ xf'(x) + f(X),r]=0
rf () —af'(a)

MI[f(x),r]= z (262)
r
Similarly M 2[ f(x),r] :w (36b
r
f(x)= icjia XME[f(X),r]dr
) 2” c-ia i '
S [ x™ :”‘[Lzaf'(a)]dr (27a)
2" c-ia r
Similarly fx)=— j XM S[Lzaf'(a)]dr (27b)
2” c-ia r

2.2.12. Remarks

1. Properties and Theorems of Mellin Integral nEfarm in [0c0] are exists for the GFMIT in{0,a]
2.GFMITin[0,a] of derivatives , differential opeoas ,integrals , integral expressions and nategequations
are obtained

1.1
3. Propositions for the functions- f (—) and (logx)f(x) gives new results forthe NHF in [0, a]
X X

4. New result is obtained of Weyl fractionaérisform by using GFMIT in [0,a]
5.Application of the GFMIT in [0,a] is in sumation of the seriesis discussed. .
6.Using GFMIT in [0,a] solution of the Cauchylinear differential Equation is obtained

CONCLUSION
All the properties and theorems of Mellinteigral transform are exists to GFMIT inaJ0Results for the
derivatives , differential operators, integralsntegral expressions and integral equatiare exists for
GFMIT in [0,a].This integral transform is digs to obtain the results of summation sefies and solution
of the Caychy’'s linear differential equatidn. this paper we get new result of Weyactional transform

1
by using GFMIT in [0,a] and new integral tséorm named by Mellin type integral transfoim [—,c0] or
a

1
it is also named as Pise-Khairnar integrahdform in [—,00]
a
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