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Abstract: In the present paper our aim has to provide representation theorem for the distributional 

Fourier-Stieltjes Transform and with the support of the representation theorem the problems concerning 

the diffraction by a perfect rigid or perfectly weak screen are reduced to the solution of certain 
(differential) integral equation.  
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1. INTRODUCTION 

The concept of integral transform originated from the celebrated Fourier integral formula. One of 
the impulses for the development of the operational calculus of the integral transforms was the 

study of differential and integral equation arising in applied mathematics, mathematical physics 

and engineering science, it was this setting that integral transform arose and achieved their earlier 

success [4].With ever greater demand for integral transform to provide theory and application for 
science and engineering, Zemanian [5] provide an extension of integral transform to the 

distribution of compact support time to time which involves some complicated analysis. 

A function  defined on  is said to be member of  if  

is smooth and for each non-negative integer , 

 

                                                                                                                                              (1.1)                                                                                                             

The space  are equiparralel with their natural Housdorff locally topology . This topology is 

respectively generated by the total families of semi norm  given (1.1). 

In the last few year, the theory of generalized integral transforms have been of ever increasing 
interest due to its application in physics especially in quantum field theory, Engineering and pure 

as well as applied mathematics. 

The distributional Fourier-Stieltjes transform is defined as 

                                                                  (1.2) 

where for each fixed  the right hand side of above equation has same 

as an application of    to  for some  and  and 

 is dual space of  [1]. 
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In this paper we have proved Representation theorem for the Fourier-Stieltjes Transform in 
section 2 and Section 3 provide the conclusion of this paper. The notation and terminology will 

follow that Zemanian[5]. 

2. REPRESENTATION THEOREM 

2.1 Theorem 

Let  be an arbitrary element of  and  be an element of , the space of 

infinitely differentiable function with compact support on , Then there exist a bounded 

measurable functions  defined over  such that- 

 

Where,  and  is fixed real number and  are appropriate non- negative integers satisfying 

. 

Proof:- 

Let  be the sequence of semi norms. Let  and  be arbitrary elements of 

 and  respectively. Then boundedness property of generalized function, we have an for 

an appropriate constant  and a non negative integer  and  satisfying  and . 

    

 

 

 

Where  is constant which depend only on  and hence . So, 

 

                                                          (1.1) 

Now let us set- 

                                    (1.2) 

 

Then clearly , on differentiating (2) partially w.r.to  and  successively, we get- 

 

     

 

Let suppose that in Ω,  
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Where,  

 

Hence by induction we can prove that in Ω for obvious constant  which depend on  and . 

Then, 

   

Substituting in equation (2.1), we have- 

                                                                            (1.3) 

 

Where  and  and  is suitable constant. 

 
Now we can write- 

 

 

Hence from equation (1), 

Equation (3) implies- 

                                                             (1.4) 

Let the product space  be denoted by . We consider the linear one to one mapping- 

 

 of  into . 

In view of (4), we see that the linear functional  is continuous on  for 

Topology induced by . Hence by Hahn-Banach theorem, it can be continuous linear 

functional in the whole of . But the dual space of  is isomorphic with  according to 

[9]. 

 Therefore there exist two  functions  such that- 

    

By equation (2) we have  

   

 

By using the property differentiation of a distribution by an infinitely smooth function we get- 

 

Where,  are bounded measurable functions defined over . 

Therefore, 
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It follows theorem. 

3. CONCLUSION  

In this paper, we proved the Representation theorem for the distributional Fourier-Stieltjes 

transform. The Representation theorem support the problems concerning the diffraction by a 
perfectly rigid or perfectly weak screen are reduced to the solution. 
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