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Abstract

In this paper, have study useful results of half canonical sine
transform of generalized function.Also given that definition of testing
function,and use ful results for that transform like Time Reverse
Property, Parity Linearity Property Addition property Separability.
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1. Introduction

Now a days, fractional integral transforms play an key role in signal
processing, image reconstruction, pattern recognition, accostic signal
processing [1],[2].A new generalized integral transform was obtained
by Zayed[10). Bhosale and Chaudhary (3], Chavhan S B [61.[7](8].[9]).
Had extended fractional Fourier transform to the distribution of
compact support. Chavhan S B [4],[5]. had define the half canonical

sine transform as

{HCSTY(!)}(S)=—:\/; (}Ism( }'(U)’ for b#0

Notation and terminology as per Zemanian [11] .This paper is
organized as section 2 definition of testing function space .Section 3
definition of half canonical sine transform. Section 4 useful results of
half canonical sine transform and lastly conclusion is stated.

2. Definition of testing function space E:
An infinitely differentiable complex valued function ¢ on Rn

belongs to E(R"), if for each compact set. [ s, where

s,={teR, ||<a,a>0} andfor k€ R",

7eb0)= " [P o0 <o k0123

Note that space E is complete and a Frechet space,let E denotes the
dual space of E
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Definition of half canonical sine transform:

Half canonical sine transform of f(#) is given by

{HCSTf (1)}(s) = _i\/%_eé(%}‘ Tsm(%z}%(g)': for b#0

1

de2 f(ds) forb=0

o T s

Hence half canonical sine transform of f (r is defined as

{HCST £(0)}(s)=(£ (2). KusS (1:5))
Since the range of integration for the half canonical sine transform is just [0,00] and not (—00,00) using half canonical sine

transform is more convenient than using the canonical transform to deal with the odd function.

4. Valuable properties of half canonical sine transform:

4.1 Time Reverse Property:
If {HCST £(¢)} is half canonical sine transforms of f(r), f(t)€ E'(R') then

{HCST f(-1)}(s) ={HCST £ (1)} (s)

Proof : Using definition of half canonical sine transforms of £ (1)

{HCST f(t)}(s)=-i‘/% i) [\ln( ) 2[“} S(t)dr
{HCST f(-1)}(s)= -i\/%eé[;)’: Isin(%st) eé(;)’zf(—z)dr

Put —-t=x Sl==X

Hence dt =-dx, also t -0 tooo, x — 0,0

{HCST f(~1)}(s)= i‘/%eé[ﬂ"isin(%x] eg(;-’)(-xv S (x)dx

{HCSTf(-I)}(s)=—iJ-”2%e;[:}': zsin(%xJ e;(”nzf(x)dr
Replacing x by tagain

{HCST £ (-1)}(s) = —i\/}z—_;e%[”_}' Isin(%l] ei[;szf(l)dl
~{HCST £ (~0)}(s) = {HCST 7 (1))

42 Parity:
If {HCST (1)} (s) is half canonical cosine transform of f(¢)e £'(R') then

(HCST £ (~1)}(s) = {(HCST £ (1)} (~5)
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4.3 Linearity Property :

If C,, C, are constantand f;, f; are functions of ¢ then

{HCST[C£,(1)+ C.f3 (1) ]}(s) = G, {HCST f,(1)}(s)+C, {HCST £, (¢ )}(s)

4.4 Addition property: If {HCST f(t)}(s) and {HCST g(r)}(s) are half canonical cosine transform of f(t) and g(¢)

then
{HCST[ 1 (1) +&(1)]}(s) = {HCST £ (1)}(s) + {HCST g (1)}(s)

4.5 Separability : If £(1,x) = £,(¢). f,(x) then {HCST f(t,x)}(s,w) ={CST /; (1} (5)-{CST f,(x)} (W)

5. Conclusion

In this paper half canonical sine transforms is generalized in the form the distributional sense, we have obtained optimistic

results for this transform are proved.
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