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Some Results of half Canonical Cosine and Sine Transforms
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Abstract: In this paper, have study new results of half canonical cosine and sine transforms of generalized function.
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1. Introduction: Now a days, fractional integral transforms play an important role in signal processing, image
reconstruction, pattern recognition, accostic signal processing [1],[2].A new generalized integral transform was obtained by
Zayed[4]. Bhosale and Chaudhary [3], had extended fractional Fourier transform to the distribution of compact support.
Definitions half canonical cosine and half canonical sine transform as

{HCCTf (t)}(s) = \/%e;[zjsz Icos (%t}-;(z}z for b=0

And

2 e;[g}zz(—i)sin(%tje;(:’lj 2 f(t) for b=0

ib

{HCCTf (t)}(s) =

Notation and terminology as per Zemanian[5],[6].This paper is organized as section 2 definition of testing function space
.Section 3 definition of half canonical cosine transform and its inversion theorem. Section 4 definition of half canonical sine
transform and its inversion theorem. Lastly conclusion is stated.

2. Definition of testing function spaceE:
An infinitely differentiable complex valued function ¢ on R" belongs to  E(R"), if for each compact set. | =S, where

Sa={t:eR", |t|Sa,a>O} andfor Ke R",

Ssu
red()= " [P 4] <o K=0123....

Note that space E is complete and a Frechet space, let E’ denotes the dual space of E

3. Definition of half canonical cosine transform:
Half canonical cosine transform of f (t) is given by

{HCCTf (t)}(s) = \/%e;[gjsz Icos (%t};@tz for b=0

i
—cds?

=4/d .e2 f(d.s) forb=0

f ifd)e ifa)e
Where, Kic (t,S): %ezib]s COS(Etjez[th
V2

Hence half canonical cosine transform of f (t) is defined as

{HCCT £ (t)}(s)=(f (). K, f (t,5))
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Since the range of integration for the half canonical cosine transform is just [0,0] and not (—o0,00) using half canonical
cosine transform is more convenient than using the canonical transform to deal with the even function.

3.1. Inverse of half canonical cosine transform:
Theorem If HCCT f(t )}( ) is the half canonical cosine transform of  f(t)then

gl Jijcos( je“’ {HCCT f (t)}(s)ds

Proof: Using definition of half canonical cosine transform as

(roort (0)(s) = | Zpet™ oo 204
)20 foos{ 246t s

where, f (S) ={HCST f (t)}(S)

g(t)=e2(bjz f(t) and Cl(s):o(jjg(t)cos(%tjdt
C,(s)={HCCTy (1)} (Ej

S
where {HCCTg (t)} (Bj is half canonical cosine transform of ¢ (t) . Half canonical cosine transform ¢ (t)

with argument . =7 and % =dn

C,(s)={HCCTy (t)}(n)

By invoking inversion formula we get

g(t):Zcos(nt)Cl(s)dn

4. Definition half canonical sine transform:
Half canonical sine transform of f (t) is given by
8 (2
HCCTT - 2o/ ¢
(HeeTt ()} (5)= |- 1(- )sm(b je () forb=0

—cds

=4/d .e2 f(d.s) forb=0

ISSN: 2250-3021 WWW.i0srjen.org 1112|Page



IOSR Journal of Engineering 7
May. 2012, Vol. 2(5) pp: 1111-1114 N

2 l{ﬂ)sz o (S j l{é)tz
where, K. (t,8)=.[—e?®) (=i)sin| =t |e?\P
s (t) 7ib (=) b
Hence half canonical sine transform of f (t) is defined as

{HCST f(t)}(s)=(f (1) Kis f (t.5))

Since the range of integration for the half canonical sine transform is just [0,0] and not (—oo,00) using half canonical sine
transform is more convenient than using the canonical transform to deal with the even function.

4.1 Inverse of half canonical sine transform:
Theorem4.1:  If {HCST f (t)}(s) is the half canonical sine  transform  of f (t) then

f(t) :—i\/; 2 jsm(;tjezi(f’)sz {HCST f (t)}(s)ds

Proof: Using definition of half canonical sine transform as

[HCST f (1)}(s) = \/%e;msz I(—i)sin(

F(s)=(-) —_e;(gjszofsin[%tje;[:jtzf(t)dt

ifa

tjeZ(thz f(t)dt

T|lwn

)=(
where, f (S)={HCST f (t)}(s)
)

where {HCSTg (t)} (%j is half canonical sine transform of g (t) . Half canonical sine transform ¢ (t) with

ds
—n and —=d
argument b =7 an b n
C,(s)={HCSTg (1)}(n)
By inversion formula we get

g(t)=(—i)Zsin(nt)Cl(s)d77
ds

o(t)= (- ')°j’sin(;tjc:1(s)F

G

—( 7 e%{a tzo(jjsm( j (S’jszf(s)ds

2b
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f(t)=(-i) \/ge;@tz Isin(%tje;[i)sz {HCST f (t)}(s)ds

5. Conclusion:

In this paper half canonical cosine and half canonical sine transforms is generalized in the form the distributional

sense, we have inversion theorem for this transforms are proved.
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