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	        The Fourier transformations have stimulated many amounts of articles in recent years. they arise in the fields of engineering, control systems, and technology like analyzing signals in electronic circuits, radio circuits, cell phones, image processing, and in solutions to heat transfer equations, Airy equations, Telegraph equations, Duffing equations, Wave equations, Fisher equations, Laplace equation, etc. In this paper, a new iterative method called Adomian Decomposition Method (ADM) is implemented to obtain the Fourier transform of functions by solving a linear ordinary differential equation of first order. This method focuses on finding Fourier transforms by knowing the series resulting from Adomian polynomials. Five famous examples are presented to test the effectiveness and validity of this technique. The results indicate that the accuracy of this method is fully in agreement with the classical method. Furthermore, when applying the Adomian decomposition method, we noticed that it provides accurate results and does not require a lot of time and effort to obtain Fourier transforms of the functions because it does not require a large number of iterations.
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Introduction
The topic of integral transformations is one of the important topics used in solving many physical and engineering problems [4,5,7,9,10,11,13]. One of these transformations is the Fourier Transform, this transform decomposes complex signals and converts them into sinusoidal components, these signals can be expressed by the frequency of waves [14,15].
Definition 1. [2] The Fourier Transform of  denoted by  is given by

Definition 2. [2] The inverse Fourier transform of  is given by 
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Definition 3. [16] The Dirac delta distribution is limit for   function defined by

That is .
Some properties of the Dirac Delta distribution are as follows [8, 16]:
I. 
II.  for 
Recently, Fourier transforms of functions have been calculated using different methods. Düz. et al [1] have implemented the Differential transformation method for computing Fourier transforms. Issa. et al [2] have solved Fourier transforms by using the variational iteration method. In this article, we will introduce another technique (Adomian decomposition method) for calculating Fourier transforms of functions with linear ODEs of the first order as shown  

 and we will provide some important examples to demonstrate the efficiency of the proposed method.

Table 1: The Fourier transforms of functions
	
	

	
	

	
	

	
	

	
	

	
	



Applying Adomian decomposition method to Equation (1) :
Now we let apply the Adomian decomposition method [3,12] to equation (1)









As usual in Adomian decomposition method the solution of Eq. (1) is considered to be as the sum of a series:

Theorem 3.1 : Consider the linear ordinary differential equations of first order as shown  

Moreover, let  be an analytic function, then the Fourier transform of  is 

Where ’s is obtained with the Adomian decomposition method from equation (1).
Proof : we let solve the equation (1)


Integrating both sides from  to with respect to , we get the relation between the solution of equation (1) and Fourier Transform of as

Therefore, 

Examples :
In this section, we will use the Adomian decomposition method to get the Fourier Transforms for some important functions
Example 1. Let , and by using equation (2), we have 

Now we find some of ’s








Finally, we get the Fourier transform of 1 by substituting the previous equations in (3)
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Example 2. Let , and by using equation (2), we have

Now we find some of ’s









Finally, we get the Fourier transform of  by substituting the previous equations in (4)




Example 3. Let , and by using equation (2), we have

Now we find some of ’s







Finally, we get the Fourier transform of  by substituting the previous equations in (5)


Example 4. Let , and by using equation (2), we have

Now we find some of ’s








Finally, we get the Fourier transform of  by substituting the previous equations in (6)




Example 5. Let , and by using equation (2), we have

Now we find some of ’s








Finally, we get the Fourier transform of  by substituting the previous equations in (7)


The formula of sinc function in [6].

Conclusion
In this paper, we have dealt with the Fourier transform and important definitions and properties of it. Furthermore, the application of the Adomian decomposition method to calculate the Fourier transform of functions has been demonstrated, which are important transforms in applied mathematics.
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تقنية تكرارية جديدة لحساب تحويلات فورييه
أحمد عيسى*1  مراد دوز2 
1،2قسم الرياضيات، كلية العلوم، جامعة كارابوك، كارابوك، تركيا 
الخلاصة:
لقد حفزت تحويلات فورييه العديد من المقالات في السنوات الأخيرة. تنشأ في مجالات الهندسة وأنظمة التحكم والتكنولوجيا مثل تحليل الإشارات في الدوائر الإلكترونية، ودوائر الراديو، والهواتف المحمولة، ومعالجة الصور، وفي حلول معادلات نقل الحرارة، معادلات إيري، معادلات التلغراف، معادلات دافينغ، معادلات الموجة، معادلات فيشر، معادلة لابلاس، الخ. في هذا البحث، تم تطبيق طريقة تكرارية جديدة تسمى طريقة تحليل أدوميان (ADM) للحصول على تحويل فورييه للدوال عن طريق حل معادلة تفاضلية خطية عادية من الدرجة الأولى. تركز هذه الطريقة على إيجاد تحويلات فورييه من خلال معرفة المتسلسلة الناتجة من كثيرات حدود أدوميان. تم عرض خمسة أمثلة مشهورة لاختبار فعالية وصلاحية هذه التقنية. وتشير النتائج إلى أن دقة هذه الطريقة تتفق تماما مع الطريقة الكلاسيكية. علاوة على ذلك، عند تطبيق طريقة تحليل أدوميان، لاحظنا أنها توفر نتائج دقيقة ولا تتطلب الكثير من الوقت والجهد للحصول على تحويلات فورييه للدوال لأنها لا تتطلب عددا كبيرا من التكرارات.
الكلمات المفتاحية : طريقة تحليل أدوميان ، تحويل فورييه ، معادلات تفاضلية. 
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