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Abstract

In this paper we have discussed the kernel of fractional Sumudu transforms and its relationship with fractional
Fourier transform which will play a significant role for fractional Sumudu transform to recognize its importance

like other fractional transforms.
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1. Introduction

The Sumudu transform which is introduced in 1993[1] is not as well-known as other transforms like Laplace,
Fourier, Mellin, Hilbert and other transforms. Sumudu transform carries some advantages as compare to other
transform and it is found capable in solving complicated problems. The fundamental properties of Sumudu
transform were established in [2] and subsequently applied to partial differential equations [3-5]. The Sumudu
transform which is equivalent to the Laplace transform also leads to a series of properties in a similar way like
Laplace transform. The Sumudu transform may be used to solve problems without resorting to a new frequency
domain [6-7].
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In 2003, Belgacem and his colleagues [8] have shown it to be the theoretical dual to the Laplace transform, the
relationship of Sumudu transform with Laplace transform is discussed in [9]. The inverse Sumudu transform is
also exist and discussed in [10]. The idea of fractional transforms attracted the researchers after the introduction
of fractional Fourier transform by Namias in 1980 [11]. Now a days the mathematicians, physicists are paying
their attention not only on fractional Fourier transforms but also working on many other fractional integral
transforms and provided well-established and valuable methods for solving problems in many areas of applied
mathematics, physics, optics, signal processing, quantum mechanics through integral transforms techniques.
Fractional Sumudu transform were also introduced which is the generalization of Sumudu transform [12]. Still
lot of properties of fractional Sumudu transform needs to find out, so researchers are also paying their attention
to this newly introduced transform. In this paper we have established the relationship of fractional Sumudu

transform with fractional Fourier transforms and find out the formula for kernel of fractional Sumudu transform.
2.Results and Discussions

In this section we are presenting the kernel of fractional Sumudu transform and its relationship with fractional
Fourier transform, which can play a significant role in solving complicated problems arising in signal
processing and other fields of applied mathematics and will also helpful to obtained the solutions of fractional

differential equation.
2.1 The Kernel of fractional Sumudu transform (FRST)

The fractional Laplace transform are discussed in [13]. And defined as

LD} = $(s) = f (O ky(t,1) dt )

Where k, (t,u) is called kernel and it is defined as
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provided the integral exists for some u. where §is the Sumudu transform operator. Since there is a close

relation between Laplace and Sumudu transform the relationship can be written as
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Where G (s) is the Laplace transform of ¢(t)

The fractional Sumudu transform discussed and defined in the following manner in [12]
1
F, (;) =5%G,(s), 0<axl1 (5)

or Fa(u)zuiaGaG), 0O<a<1 (6)

where G, is the fractional Laplace transform and defined as

1—icota [ icota .z 2y_
G = |y [ peF W tiesage (7

From equations (6) and (7) the integral formula of fractional Sumudu transform is defined as
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The kernel of fractional Sumudu transform is defined in equation (8) Since there is a close relation between

fractional Laplace and fractional Sumudu transform [13] and the relationship between FRST with FRFT

discussed in this article the kernel properties will be followed as discussed in [14].
2.2. The relationship between fractional Sumudu transform with fractional Fourier Transform

Since fractional Fourier transform of ¢ (t) is defined as [14]

FP(©)} = 9O (w)
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Replace u by % in egn (8) we get,
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since s is complex therefore substituting s = o + iw in equation (6)

43



American Scientific Research Journal for Engineering, Technology, and Sciences (ASRJETS) (2020) Volume 74, No 1, pp 41-45

we get
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using (8) and (10) we get the result from eqn (10)

S ()}
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Eq (12) shows the relationship of fractional Sumudu transform with fractional Fourier transform

3. Conclusion

We have established relationship between fractional Sumudu transform and fractional Fourier transform and

find the of Kernel of fractional Sumudu which will play a significant role to recognized the importance of

fractional Sumudu transform as compare to fractional Fourier transform.
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