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Abstract. This paper is concerned with the definition of generalized fractional half 

Hartley transform. Fractional half Hartley transform is extended to the distribution of 
compact support by using the kernel method. We establish the relation between half Hartley 
transform and other transforms. Lastly inversion for generalized fractional half Hartley 
transform is proved. 
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1. INTRODUCTION 
 
 
 
The Hartley transform arises in various areas of engineering especially in signal 

processing [1]. 
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Its properties such as regularity, inversion formula, etc. can be deduced from [1]. 

Paveri-Fontana [3] had studied half Hartley transform which arises in certain types of 
transport problems. 
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The fractional Hartley transform is defined by [2], [4] as, 
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Its reduced definition as in [5] is, 
 

 

    dttfstiesteest i )( ).sin(csc).cos(csc
2

)( ) 22 


 
  

(1.4) 

 
In this paper fractional half Hartley transform is defined and extended to the 

distribution of compact support by using the kernel method for this, testing function space is 
defined, in section 2. R
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elation between fractional half Fourier transform and fractional half 
Hartley ransform is given in section 3. Lastly the inverse fractional half Hartley transform is 

2. GEN RANSFORM 

 

The fractional half Hartley transform is defined as, 
 

(2.1.1) 

                                                      
where 

 t
obtained in section 4. 
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2.1. FRACTIONAL HALF HARTLEY TRANSFORM
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quation (2.1.1) can also be simplified in the form of equation (1.4). 
unction. 

.2. THE TEST FUNCTION SPACE

n infinitely differentiable complex valued function 
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Note that the space E is complete and therefore a Frechet  sp
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It can be easily proved that function  as a function of t, is a member of 
where  
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The generalized fractional half Hartley transform of where is 
the dual of the testing function space, can be defined as

 ,)()( ' nREtf  )(  
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3. REL

.1. FRACTIONAL HALF HARTLEY TRANSFORM AND HALF HARTLEY 
TRANS

 
As fractional half Hartley transform is given by 
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It can be easily seen that by putting 1  fractional half Hartley transform 

becomes, 
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This is conventional half Hartley transform. Half range fractional Hartley transform is 

also called one-sided fractional Hartley transform, since   in between 0 to . 
 
3.2. RELATION BETWEEN FRACTIONAL HALF FOURIER TRANSFORM AND 

FRACTIONAL HALF HARTLEY TRANSFORM 

The fractional half Fourier transform with angle 

 
 

  of a signal defined as, 
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he relation between fractional half Fourier transform and fractional half Hartley 

transform is given by, 
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4. INVERS ALF HARTLEY TRANSFORM 

.1. STATEMENT 

et and let its fractional half Hartley transform be defined by (2.1.1), it is 

 by means of the inversion formula.        
 

This can be easily proved. 
 

ION OF THE FRACTIONAL H
 
 
4
 
 

)(' REf L

possible to recover the function f

   dsstieststfHee
ie

tf i
s

i
t

i

i
 ).sin(csc).cos(csc)( )(

cot1

2

1

1
)(

0

cot
2

cot
2

2

22




 

 


 




. 

Proof: Fractional half Hartley transform be defined as, 
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(4.1.1) 

 
 
 
Using inverse half cosine transform to both side of equation (4.1.1), we get 
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Also, using inverse half sine transform to both side of equation (4.1.1), it becomes 
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ethod. Relation between fractional half Hartley 
transform and half Hartley transform is given. Relation between fractional half Fourier 
transform and fractional half Hartley transform is also established. Lastly inversion of 
fractional half Hartley transform is proved. 

tional Hartley transform is useful signal processing tool, we believe that 
rtley transform will also become useful tool for signal processing and image 

processing. 

 
This is the required inverse of the fractional half Hartley transform. 
 
 

5. CONCLUSIONS 
 
 
In this paper fractional half Hartley transform is extended to the distribution of 

compact support by using the kernel m

Since frac
fractional half Ha
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