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Abstract: This paper is concerned with the definition of two-dimensional (2-D) generalized canonical cosine-cosine

transform it is extended to the distribution of compact support by using kernel method. We have discussed inversion

theorem for that transform. Lastly we have proved some properties of that transform.
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1) Introduction: —

Now a days fractional Fourier transforms plays important role in information processing [5]. The
fractional Fourier transform as an extension of the fourier transform. It has been used many applications such
as optical system analysis, filter design, solving differential equations. Phase retrieval and pattern recognition
etc. [8] [3],In fact the fractional Fourier transform is special case of the canonical transform. The canonical

transform is defined as [9]

{cTr(o))(s) ﬁ j U £(t)de [ R )

_ﬁez(cdv ) v bh=0

And the constraint that ad-bc=1 must be satisfied. The canonical transform defined above in (1) are all one-
dimensional [1-D], in [1] [2], [13] they have generalized them from one—dimensional into the (2-D) cases, [7],
[6], [11],[4],[14]. The two-dimensional canonical cosine-cosine transform it is extended to the distribution of
compact support by using kernel method [4 ][10].

The two-dimensional canonical cosine-cosine transform is defined as.

{ZDCCCTf(t,x)} (s,w) = ! - ! é b /’ T Tcos( JCOS[ Jelw ;(%)Xz.f(t,x)dxdt

When b#0
Notation and terminology of this paper is as per [15], [16] The paper is organized as follows. Section 2 gives
the definition of 2-D canonical cosine-cosine transform on the space of generalized function in section 3

inversion theorem is proved in section 4 some property are proved lastly the conclusion is stated.
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2) 2-D Generalized canonical cosine-cosine transform:

2.1) Definition:-2-D Canonical cosine-cosine transform:

{2DCCCT £ (t,%)} (5, W) =( (1, ), K, (t:5) Ko, (x,w))
{2DCCCTf(t,x)}(s,w) =

Y ol 2 i i

27ib N27ib S0 o

iHd)a ifa)s
K. (t,x)= ﬁez(’) 2[”]’ .cos[%tj , when b =0
=\/d_ eg(msz)d”’(‘”, when b=0 And
ifd) 5 ifa 2
K. (x,w)= «/2;_'1)62&] .2(”] .cos[%x) , when b#0
TTi
—Ja " S(e—dw), when  b=0

". is the 2D generalized canonical cosine- cosine transform.

2.2) Definition:-2-D Canonical sine-sine transform:

{2DCSST f(t,x)} (s, w)=

(1) A ) f TSIn[ jsin(bz] Ly Ao f(tx)dxdt  b#0

27ib \27wib —00 —0

>

As we have obtained few property of 2-D canonical sine-sine transform in[12], hence we established similar
property of 2-D canonical cosine-cosine transform.

3) Inversion for 2-D dimensional canonical cosine—cosine transforms:
Any transform is used to solve differential equations, only if inverse of the transform is available we obtain

inverse of 2-D canonical cosine-cosine transform in next theorem.

3.1) Inversion Theorem: If {ZDCCCTf(t,x)} (s,w) is canonical cosine- cosine transform of f(¢,x) then

inverse of transform is given by
f(t,x)= F’” fz’” ” () cos(btjcos(b j{ZDCCCT F(t,)} (s, w) dsdw,
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Proof: The two dimensional canonical cosine- cosine transformif f(z,x) isgiven by
{ZDCCCD’(Z, x} (s,w)=

Ol ) 5
2—])2—])@ e J J cos(ztjcos(zx)e e J (¢, x)dxdt
\27ib \27i S

f(s)= {2DCCCTf(t,x)} (s,w)

APV S B 0 1 H H Gy A5
..f(s)_mme e :[o:[ocos 4 feos| St fen M £ (1 x)de

f(8)N27zib27ib eié(;]x2 .eié(z]w2 = T T cos(%tjcos (%x] eé(%]lzei(;szf (¢, x)dxdt

. C(s) = f(s)N2rib27ib efé[ﬁ}zeé[ﬂwz And  g(t,x) = eé{;}z eé(;szf(t, x)

C(s) = T ]2g(t,x).cos[%tj.cos[%xjdxdt

—00 —00

.'.ﬁziy and =&, =dn and —=d¢
b s

5. C(s) = j j g(t,x)cos(nt).cos( Ednd
By using inversion for cosine transform.

L g(t,x) = j j C,(s). cos(nt).cos(Ex)dn.dé

—00 —00

a(t,x) = T TF(S) 27ib 27ib eié(ﬂsz .e’é(?jwz cos(t).cos(Ex)dn.dé

—00 —00
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jgtz jgxz o © ,iﬁsl ,i'iwz
ez[”] .ez[bj S(t,x)= I J.F(s)\/27rib N27ib e z[bj e 2(1’] cos(%t).cos(%xj%%v

eé(%}2 eé(%sz f(t,x) =27ib27ib 11 T T eé(%)xz eé(%)wZ cos (ﬁlj cos(v—vx)f (s) dsdw
’ o bb 22 ’ b ) b

—0

g

ifa), iﬁxz . . © iﬁSZ l.iwz
ea[z} _ez[b} St,x) = 2;”” *’2;”” [C L ez[bj .ezm cos(%t}cos(%x} f(s) dsdw

%) = e%[g}z e’%)xz \/? E Ti e%[g)xz eZEEJ cos[%tj.cos[%xj{wcccr £} (5, w)dscw

4) Property of two-dimensional canonical cosine—cosine transforms

4.1) Separability: If £(z,x)= f.(1). f,(x)

then {2DCCCT f(t,x)} (s,w) = {CCT f,(1)} (s).{CCT f,(x)}(w)
4.2) Linearity: If C,,C, areconstantand f,, f, are functions of & x then
{2DCCT (C, £,(t.x)+ C,f ,(1,%)) }(s,w)=C, {2DCCCTY, (t,x)} (s,w) +C, {2DCCCT f,(t,x)} (s, )
4.3) Scaling Property: If {ZDCCCTf(t,x)} (s,w) is the canonical cosine- cosine transform of f(z,x) then

{2DCCCTf (pt,qx)} (s, w) =

om0 0] v 0(5) |rpecer (3]

4.4) Addition property: If {2DCCCT f (t,x)}(s,w) and {2DCCCT g(t,x)}(s,w) are canonical cosine-
cosine transform of f'(¢,x) and g(z,x) then

{2DCCCT[f(t,x)+g(t,x)]}(s,w) = {ZDCCCTf(t,x)}(s,w)+{2DCCCTg(t,x)}(s,w)
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4.5) Shifting property: If {2DCCCTf(t,x)}(s,w) is canonical cosine-cosine transform of f'(#,x) then
{ZDCCCTf(t—p,x—q)} (s, w) =

e%(fj("”qz) cos[%l’j%s(%qj{%cccﬁ (u,v)e[[zj(lw)}(s,w)—isin[gpjws(%qj{wcsaf ("’V)e{zj(lwwq)}(s’w)

—icos(% pjsin (%qj{zDCCST f(u,v)ef(%)<up+vq) } (o) _Sin(%p)m (%qj{ZDCSSTf (u,v)ei(’i)(“’”‘”)} (S’W)]

5) Conclusion: - In this paper two-dimensional canonical cosine-cosine is Generalized in the form the
distributional sense, we have inversion theorem for this transform is proved some property of generalized

2-D canonical cosine—cosine transform are discussed.
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