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INTRODUCTION

Transform methods providing unifying mathematical approach to the study of electrical, electronics, network, devices for energy
conversion and control, antennas and other component of electrical system. These are equally applied to the subject of electrical
communication by wire or optical fibers, to wireless radio propagation [1]. Other theoretical techniques are used in handling the
basic fields of engineering, but integral transform method are virtually indispensible in al of them. Integral transforms are most
powerful technique for different fields of sciences and their applications are more useful. Fourier Transform plays an important part
in the theory of many branches of science.

The Fourier Transform is a tool for solving physical problems. It is applied to optics, crystallography, solving science problems.
Fourier Transform can be strongly used in acoustics. It is used to understand how different musical instruments create their different
sounds. The Fourier Transform occurs naturally al throughout physics[5].

Stephane Derrode addresses the gray-level image representation ability of the Fourier—Méllin transform (FMT) for pattern
recognition, reconstruction and image database retrieval. It isalso used in digital signal and image processing [2].

Stieltjes transforms can be used to express more intuitive performance measures of communication systems such as signal-to-
interference-and-noise ratios and channel capacity [6]. Stieltjes-transform method is considered today as one of the most practical
and powerful tools for handling large random matrices in wireless communications research [7].

In the present paper, we generalized Fourier-Stieltjes Transform and Two dimensional Fourier-Mellin transform in distributional
sense. The distributional Fourier-Stieltjes Transform isdefined in [8, 11, 12] as-

F 5no= FS f t,x = (f tx e -|'5r(1.+ }_) .D)’

Where, for somes > 0,k > Repandeachfixedt 0 < t< o ,x(0< x< w)and f t,x € F§:toe “i(x+ ¥)F € F§,.
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Also, Distributional Two Dimensional Fourier-Mellin Transform isdefined in[9, 10, 13] as-
Fsupv =FMftlxy =(ftlxy, e CHubyriyth

Where, for some 5> 0,1i> 0, i< Rep< bc < Rev< dand each fixed t 0<t< o,/ 0<l<ow,10<x<o,y0<
<o and 77 i8 b0 F¥E S 64 AIt0 e— (i w)xp—1 yvi—10F MG b e, 65 .

In this paper, we have proved the Boundedness theorem for the Distributional Fourier-Stieltjes Transform and Two Dimensional
Fourier-Mellin Transform.

Outline of this Paper asfollows

Section 2 gives the Boundedness theorem for the Distributional Two Dimensional Fourier-Méllin transform. The Boundednes
theorem for Distributional Fourier-Stieljes Transform is proved in section 3. Lastly we conclude the present paper. Notation and
terminology is given as per A.H. Zemanian [3,4].

Boundedness Theorem for Distributional Two Dimensional Fourier-Mellin Transform

Theorem: Let f t,5,x,y € FMip 4, andF s,up,v = FM [t Lxy
= (f t,Lx,y, e GHuDyp-lyvly g« Rep< bc< Rev<ds> 0,u> 0.Letsupp f(t,1,x,¥) € 55 n Sy such that-
Si= LEtTeRMEL < AA>0 and Sg= x,v: x,vye R",|x|,|v| < B,B> 0, then for each £> 0,4 > 0 there exist a
constant {7 > 0 and non-negative n such that-
Fsup )< € 1+ 1518 1+ [ull e ¥ G4 max (B + §)P'
{=g=n
Proof
Suppose that supp f(t,,x,¥) € 5, N5 and let £> 0,8 > 0. Choose gy and g; € D(R™) such that 5y t .93 | =1 on a
neighborhood of 5, and supp g7; © 8,4 and supp iz © Uy

Since f t,l,x,¥ € FM;p. 4. andin view of boundedness property of generalized functions, there exist a constant & and a non-
negative integer 1 such that-

IF(s,u,p, ) = ftlxy , e GHubyp-lyri
= ftlxy ft.p | e CHDxPiy

- } of -, -
< () Maxg=g=n Yo bedbrbggifl b0z - o Lyr]
fi=h=n
{=j=n
{=g=n
| + + i) —i(5t+ o
< G gmax sup 8o x XMy y yOUIDEDID DYy ¢y | eI CTDAPTLy P
{h=h=n h
{=j=n
{=g=n
< {, max f.n':ﬂf.' ¢ —|'sr|erJ' - —mf‘;: bt atiphpd o101
= -|ﬂ552n5?p Ay BB izt € ph & X7 Mo ¥ ¥ Ty XT ¥
el !
{=j=n
{=g=n
< G oax sup t* D ey e pe st LD 1 D e,y x iy g y yoHIDE 2Py
u;{l;n h : W
=) =n
{=g=n
< Gt eIOG M max T gs]" 21l o x P p xPnea y V(©)y'|
=h=n " W
{=j=n
=g =n
< G+ |s|DE el A G+ )T e maxpshen o X P p XPca ¥ V()"

. {=g=n
Cr(L+ [s]9) et 11 Co(1+ [ul’) ™Dt maxyzyay [€ap P p 2P| 17 maxgegen [Mea ¥ V()"
Ci(1+ |s]?) el 4% G+ Jul’) ™D 6 maxggpe, (B + 8)F €y maxpzgen (B + 6)"

{Since,Cy = t"[égn x P p |, Cs= "[Nea ¥ V(O)I}

ININ

< C(1+ |s]?) el A% (1 + |u)l) e maxgzpzn (B + )P
. 02g=n
IF(s,up, )l < €1+ |s|%) L+ [ul’) el A1 maxyzpen (B + §)PY

=g=n
Hence Proved.
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Boundedness Theorem for Distributional Fourier-Stieltjes Transform

Theorem: Let f t,x FS,andFs,p = F§ftx = ftx e™(x+y)P k>Rep 5> 0. Letsuppf(t,x) S5, nSy
such that-

Si= bt RMWtlsAA>0 andSg= x:x R" |x+ ¥y < B B> 0,y is some constant , then for each £ > 0,4 > 0 there
exist aconstant € > 0 and non-negative n such that-|F (s,p)| < € 1+ |s|' el maxyzqpen (B + §)"F*D

Proof

Suppose that supp f(t,x) 5; n 5z and lete > 0,4 > 0. Choose g D(R™) such that a(t) = 1 on a neighborhood of §; and

SUPP P Saue-
Since f t,x  F5; and in view of boundedness property of generalized functions, there exist a constant £ and a non-negative

integer 1 such that-
IFGs,m)l = ftx e™(x+y)™
= f f_-‘x ‘p(f_-) e'ls-r(l.+ }__)-p
& maleflfrl Yiptg 2(1) e Sl(x+ y) P
l=g=n

IN

IN

€y Maxo=i=n sup;, £(1+ x)PDO;(xD,)%p(t) e ='(x + ¥) P < € maxasi=n supy, t* 3, ]{ DI Ppt DY e S+

h=g=n h=g=n

)prg (D) g+ p)—p

IN

€ maxgp=izn SUpy, "3, ]F, D Tp t (—is)" e 14 x PxOP(p)(x+ y) P E

h=g=n

IN

ff|??rc glsl(Ate) maXaszisn D p ;

0zg=n v IsI” 1+ x PxP(p)(x + y) @D

< G 1+ |s|' e el maxgepe, 14+ x PxP(p)(x+ ) ®'9

< G 1+ IsI' el maxgegen 1+ x PxOP(p)(x + y) D

< G 1+ [s|' EI_».I(me)f:: maXxyzqzn (B + §) @t {Since,(; = t 1+ x Px?P(m}
IFGs.ml< € 1+ [s]' 1) maxyzgen (B + 8) " F*D {66, = €}

Hence Proved.

CONCLUSION

In the present paper we have proved the Boundedness theorem for Distributional Two dimensional Fourier-Mellin transform and for
Distributional FourierStieltjjes Transform.
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