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ABSTRACT

Mellin transform is one kind of non lincar transformations which is widely used its scale invariance property. Itis
important in vision & Image Processing. In this paper Laplace-finite Mellin transform is extended in the
distribution generalized sense. Testing function space is defined Analyticity theorem for the generalized Leplace-
finite Mellin transform is proved.
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INTRODUCTION

Integral transforms play an important role in sigpeocessing Image construction, pattern recogmjtecoustic
signal processing. Finite Mellin transforms are ¢ixéension of the Mellin integral transform. Thésensforms are
suited to regions bounded by the natural Co-ordisatrfaces of cylindrical or spherical Co-ordinatel apply to
finite or infinite regions bounded by internally.

We attempt to understand how Laplace operator eanded to find the relations with the finite Mellintegral
transform in distributions. We aim to study thengealization of Laplace—finite Mellin transform amilve a
technique from Laplace transform that turns ouidovalid for the finite Mellin transform in distritions.

Khairnar S.M., Pise R.M [2] had discussed relatbfinite Mellin transform with Laplace and Fourigansform.
V.D. Sharma, P.D. Dolas [3] had proved the theooérnalyticity of Distribution Generalized Fourier Stieltjes
transforms Khairnar S.M. & Pise R.M; [4] had dissed Finite Mellin integral transform.

In this paper the notation & terminology will follothat Zemanian [1].

In section 2 & 3 we define testing function spacdiétributional Laplace—finite Mellin transform.e&ion 4 proves
the analyticity of distributional Laplace finite Mia transform section 5 concludes the result.

2. Testing function space LMs,y,p,c, o
The spacd M ; ,, ., a= o consists of all infinitely differentiable funotis ¢ (t, x), where 0<t<o,0<x<a.

Yo q € (t X)=sup
”q 0<t< 0 | k,, (O ¢ ©x ™ D Df 0(t, %)

o<x<a
< o0 foreachl,q = 0,1,2 .....

Where k , (t) = &" o<t<o
= -0 <t<O0
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b 0<x<1
and )\b,C x) = x *C O<x<a

3. Distributional Generalized Laplace — finite Mellin transform.

For (t, x) U LM*f where

,ubca '

LM*f ) is the dual ofim ¢ ,, .4 @nd —b < Re £ b, real number c, s, >, 0, the distributional lzagl - finite
,u,n,ca P

Mellin transform is defined as

2p
a .
M {f (X} = FEP)=<f(6),6% (= -x P> o 3)
Where for each fixed x (0 < x < a, 0 < tox), the right hand side of (3.1) has a sense aspalication of
2p
* st, a 1
LOLMY o toe® (xp+l -xP)OLM ¢ ypea

4. Analyticity of Distributional Generalized Laplace — Finite Mellin Transfom.
4.1 Theorem

Let f(t,x)DLM*f’u’b’C’a and its Laplace — finite Mellin transform F (S, B9 defined as (3.1). The F (S, P) in
analytic for some fixed p > 0 argl1Q; whereQ; = { So, < Res< 02} and

2p
+ o a .
DF (S, P)=LM {f (t, x)} = FSP)=<f (t,x), (—=7 -x ")>
X p
let S be an arbitrary but fixed point if); . Choose the real positve no. a, b, r such that

0,< & S-IKstr<b<a,.AlsoletAs be complex increment such that 0AS|| < r

Eah 59 -Hsp) -<f( t,x),aiest( ci x]>

S Xp+l

Consider

a%r

- f(t, X)'(X%-XJ [e -(stAs)t _e-st] ) <f (t, X)’ie-st (a_zp_xp-lj>

s 0s x P

= i a_2p_ pl {stds) _A¢ _i <t a_Zp- pl
<f(t’x)’As£xp+1 X )[e e 25° (xpﬂ X j>
- (f(hu, (0.

1(a® Ak d a* .
WherquAs(t,x) = A_s[W_Xle[e( As)t _est] ) a_seﬁ(w-xplj

To prove UJAS(I, x) O LM ¢ ypca We shall show that asAS | 0, Y, (t, u) converges inM ¢ ., to zero.
Let C denote the circle with centre at s and radiushere 0 <r <y<min (s-a, b — s)
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We may interchange differentiation on s with diffietiation on t & by using Cauchy’s integral formula

1 a2p -1 ¢ (  ~(s+As)t ‘ —st 0 /st a2p 1
(_Dlt)LIJAs(t’X):A_S(W'Xp j[( -i (S+AS) g M (L1) de ]—a—s(-s) e (F -xP J

1 a” 1 1 _ 1 ( - j
= - xPt - -1)'Z'e*dz- dz
2miAs (x‘”l jji z-s-As z-s}( ) 2T[i'[ ?

c (z-s)

il )| [ g | =0

C

bs (am ]j (-2) e dz

" omi | X7 " (z-s-09(z-sf -

q — E 20 Pl plq ) plq (-Z)[ e’ dz
D} D1 W, (69 = 5 B PEp-0)x ™" -P(p-)x ][(z-sﬂs)(z-s)z

dz
where P (-p —q) is a polynomial in (-p —q) etc.

Now for all z[1 cand 0 <t <o ,

2p
a
1 1
suplk,, (A, (X) x4 D} (—X ol xP j | <N for some constant N,
| :

where N is a constant independent of z and t.

Moreover |z—s AS|>n—r>0and |z-s|=r

C,=Max{|z |( , z[ ¢} consequently

sup Ky, (D) Ao (X)X ¥ Dy DY Wy (t,X) |

_ q+l E 2s Nn. plq _ p-1-q (_ Z)le_zt
=suplk (0000 X2 la H-p-q)x™ -P(p-q)x ]j = snge !

o 1q]|AS z| |e*
<Pl (0,00 x" [ Hop-a) ™t -p(p-axa 128 [T L g
) |As|j NC,
2t | (r,-nr?
_RsIC, C,=NC
S fn e
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__hsic,
(c-nr,
O The R.H.S. is independent of t and Convergesto ak | AS|— O

This shows thatp . (t, X) converges to zero ibM as|As|- 0

f,ub,ca
CONCLUSION

In this paper Laplace-finite mellin transform istexded in the distributional Generalized sensenalgicity
theorem for distributional generalized Laplaceténnellintransform is proved.
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