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ABSTRACT

The canonical transform (CT) is a widely used irad¢ransform with many applications in applied inamatics,
mathematical physics and engineering sciences.c@henical transform (CT) is related to the Fouriesansform
(FT). The Fourier transform can be generated irtte fractional Fourier transform, linear canonicatansform.
This paper is devoted for analytic study of two afisional generalized canonical SS-transform, ands@azls
identity for two dimensional canonical SS-transform

AM S Subject code: 46F12 and 44
Keywords. 2D canonical cosine-cosine transform, 2D-canorsted-sine transform, generalized functions.

INTRODUCTION

The Fourier transform (FT) is undoubtedly one & thost valuable and frequently used tools in signatessing
and analysis [2]. The fractional Fourier transfdras been found to have several applications iratbas of optics
and filtering etc [4], [5]. Fractional Fourier trsfiorms special case of linear canonical transfanombers of
integral transform are extended in its fractionamain for example, Almeida [1] had studied fractibrourier

transform, Chavhan.S.B and Borkar.V.C [3] developed dimensional canonical cosine-cosine transfofime

linear canonical transform is defined as [6]

{CTAON 3 = ,/ Dé ( ) Tk Mt d

This paper emphasizes define two dimensional caabiS-transform, and deriving its analyticity trera then
some properties of two dimensional of SS-transfame discussed and finally conclusion is given. Notaand
terminology as per zemanian [7],[8].

2 Definition two dimensional (2D) canonical SS- transform:

{2DCsST {1 H( sh=( €t) KO t)x K( xW
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Where, K (t,s) = (i) 2]7-7ib elz(%jsz Sin(g tj é(%jtz wherb Z 0
:\/Eei?c(dsz)é(t— dg when b = 0
(L lbl g W ) @
K., (% w)=(-i) o sm(g ].ez whenb # 0
=\/aelzc(dwz)5( x— dw) whenb =0
sup
WhereyEyk{K§(t,S) K%(x,v\)} =-00< t<oo | Of DXK§('[,$ K§( X W <oo
—00 < X< 00

3 Analyticity Theorem of 2D Canonical SS-Transform
Theorem 3.1 :( Analyticity) Let f DE*(R") and its two canonical SS- transform be defined by,

{2DCSST f(t))}(sw

—_ ﬁl_belz(b)sz / 1 J‘ ez ¢ I iszsm(bj ts”-(\k’)vj x f(t % dxc

Then {2DCSST {t®(sW is analytic on C"jif the a b, suppf O sand s where
S, ={t:tD R, HS a a>0} 'S, ={XZ xO R, | *S b b>0} moreover

{2DCSST 11 % (s Wis differentiable andDD},{2DCSST {1 } (s 9= €.tX D P K(t}B K( x W
Proof: Let, S: {S, S,......... s....s} LI C" and

We first prove that,aisa—{z DCSST .t ¥( ,s W exists,

i O
9" o {2DCSST (.t ¥( ,sw={ (f,t)x 9" o s K, x (3.1
0s; OwW' ’ ' ' g oy '

we prove the resutt = 1, the general result following by induction.
For fixed s # 0 choose two concentric circle® and C" with centres and radiir andr, respectively such that
0<r<r < |sj.

Let ASj be a complex increment satisfyifg < ‘AS].‘ <T . Also for fixedw; # 0.Againchoose two concentric

circlesC and C, with centrew; and radit and r1' respectively such thék r< r1' < |wj].

Let AWJ. be a complex increment satisfyir@<|AWj| <r

204
Scholars Research Library



S. B. Chavhan Arch. Appl. Sci. Res., 2013, 5 (2):203-207

Consider,
(2DCSST) ( s+A s W—-(2 DCSTT; s; W2 DCSST, s+tv; yw2  DCRST, $
As, Aw,
0o 0
—<f (t'x)’a_stKsl t.s)K, (x,w)>
=(f {x)WAs ¢WAW () 3.2)

where WAs (t)AW(x)——[Ig(t§ s 5HA S 9= K(,1)§

L[K%(X,V\{,V\é ...... VVJ+AV\{V¥)_ &(xw:'

Aw,
o" 90"
a5 up s LI 6w
For any fixed(t, X) OR" and any fixed integer.
k=(k, K- kYO N, and | =( 1, | )ON,

DD, Ky (t,S) K, (X W) is analytic inside and o andC’.

By Cauchy integral formula.
DiD, WAsAw (t %)

1 1 1 1
4n2| ”K ek XM{ [Z s-As t,-SJ_(Z—WJ

i{ L IR L dzdy
Aw | y-w-Aw  y-w) (v W

_As J” D¥D} K, (t,5)K, (x W
-4 il (z-5-05)(z §(y WA W(y W

dzdy

But for all zO C and yOJ Cl and(t, X) restricted to a compact subseRf
Df D)'(Kq (t,s)K, (X W is bounded by constat

jas ||AW|
[DF Dlwas w1 3] < I —r)(n)(rl el

slow] o
ar’ (rl_r)(rl)¢l_r )(1)
Thus as‘ASj‘ - 0,and ‘AWJ.‘ - 0, Df DLLIJASJ.AWJ.(I', X tends to zero uniformly on the compact subset of

R" therefore it follows that¥As,Aw (t X converges irE(R") to zero. Sincef OE*, we conclude (3.2) tends to
zero. Therefore{ZDCSST ft ))}( s W is differentiable with respectivg and w;. But this is true for all i,
=1,2,...... n Hence

{2DCSSTI( t % (s Wis analytic onC"
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and, DD, {2DCSST {(t $(sw=( (tx DD Ktk K( X

4 Par sevals I dentitiesfor Two dimensional Canonical SS-Transform.
Iif f (t, X) and g(t, X) are inversion of two dimensional Canonical SSH'Efarm{ZDCSST( S W
and {2DCSSF (s W respectively, then

S

a1 | ] f(t,x)g(tx)dxdtz4n2” 2DCSSY( s)2 DCSP( , $ w ds

—00 —00 —00 —00

42 TT £ (tx)f dxdt:4n2ﬁ|{2DcssT( sW dsa

—00 —00 —00 —00

Proof: By definition two dimensional Canonical S&iisform,

{2pCsTd 1 H}('s
= (—J)J%\/%elz(i}z elz[%)ﬁii sir(gtj sirE%vx) o g ¢ t X dxdt..(4.

Using inversion formulae of two dimensional CanalhiSS-Transform,g(t, X) is

F 2 T T2 o W) o 5 2 pos( spw asawez

Taklng complex conjugates we get

F F T et B e

Hf g(t, x) dxdt

—00 —00

:ii f tx dxdt{ \/ﬁ\/i tz ézx Ioism[ B r(vg %Iéﬁ’jsz i%L[:’)MF{ZDCSS}'(’,des}

By changing the order of the integration

J'J' txdxdt

—00 —00

=— \/ﬁ\/ﬁ” {2DCssT}( s W dsdw

[ e T2 e (1 o
[

3

{2DCSS']'( SN2 DCS$f . 3 w dsdw4.:

é'—.S
8'—.8

g(t, X) dxdt=47?
X)

Putting f (t,X) = ( , X) in 4.3 we get

TT |f(t,x)|2dxdt:4nZTT|{2Dcss’f( 5){6 dsd

—00 —00 —00 —00
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5 Properties of kernel
Kernels of 2D canonical SS- transform satisfietbfeing property

@k (ts)k (xwW=k(s) k( wk ifa=d
@k (ts)k (xwW# k( s} k( wk if a#d
@k (-t k (xwW=Kk(t3 k(= x)

@k (~t-s)k (xwW=Kk(t3 k(- x \

Above properties of kernel are simple to prove.
CONCLUSION

In this paper 2D canonical SS- transform is gengrdlin the distributional sense. The analyticibd gparsevals
identity are proved, and also properties of keamelmentioned.
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