
 
                 ISSN (Print)  : 2320 – 3765 
                 ISSN (Online): 2278 – 8875 

 
International Journal of Advanced Research in  Electrical, 

Electronics and Instrumentation Engineering 
(An ISO 3297: 2007 Certified Organization) 

Vol. 3, Issue 2, February 2014 
 

Copyright to IJAREEIE                                                         www.ijareeie.com                                                          7067          
 

Fourier Transforms to Kekre’s function 
H. B. Kekre1, V. R. Lakshmi Gorty2 

Senior Professor, Department of Computer Science, SVKM’s NMIMS MPSTME, Mumbai, India1 

Associate Professor, Department of Computer Science, SVKM’s NMIMS MPSTME, Mumbai, India2 

 
ABSTRACT: In this paper, the Kekre’s function is represented in mathematical concept. The Fourier transforms is 
applied to Kekre’s function and the results are obtained. The graphical representation is shown by MATLAB 
representing transforms to Kekre’s function.  A generalized representation of Kekre’s function is shown in this paper. 
To all the assigned order N, of the Kekre’s functions, the solutions are displayed for each example. Linearity property 
using Fourier transforms when applied to Kekre’s function, is proved in the form of a theorem. For any positive 
arbitrary value, the transform of Kekre function is obtained. At the end of examples, the generalized representation of 
the Fourier transforms of Kekre’s function is formulated. 
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I. INTRODUCTION 

Burrows and Colwell in [5] highlighted the difficulties which can arise when the Fourier transform of the unit step 
function is introduced to non-mathematics specialists. In [1] and [2] Kekre and Lakshmi Gorty, represented 
Mathematical concept of Laplace transforms and inverse Laplace transforms to Kekre’s function. The transforms of the 
functions in parameter ' 's  has been calculated and are obtained in the form of Kekre’s function. A generalized 
representation of Kekre’s function is shown in this paper. In [3], author described about the study discrete Fourier 
transformations of functions of the greatest common divisor and Euler’s totient function. Authors in [6] examine both 
the mathematics and music background with Fourier series representations of sound waves and found they are related 
to harmonics and tonal color of instruments. Foliage plant retrieval using polar Fourier Transform, color moments and 
vein features to retrieve leaf images based on a leaf image has been proposed by Abdul Kadir and others in their paper 
[7]. The method proved useful to help people in recognizing foliage plants. To understand the different applications the 
authors in [8] examined the potential of Fourier transform infrared (FT-IR) absorbance spectroscopy to detect 
biochemical changes in bacterial cells that occur during bacterial growth phases in batch culture. In [9] paper proposes 
a generalized algorithm to generate discrete wavelet transform from any orthogonal transform. 
The authors in [10], explained finding a formula that relates the Fourier transform of a radial function on R n with the 
Fourier transform of the same function defined on R n+2. This formula enabled one to explicitly calculate the Fourier 
transform of any radial function f(r) in any dimension, provided one knows the Fourier transform of the one-
dimensional function t↦f(|t|) and the two-dimensional function (x 1,x 2)↦f(|(x 1,x 2)|). Kekre function is defined 
as 

          1aK t N a u t a u t a u t a                 (1) 
for any order, 0,1,2,3,... and .a N a N   
Here N  is the order of the Kekre’s function.  

II. PRELIMINARY STUDY 

Here the order of the Kekre’s function is ‘5’. Then the Kekre’s function can be represented as: 
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Graphical representation of Kekre’s function of order 1,2,3,4 is given below:  
 

 
Similarly for any order, Kekre’s function can be represented as 
For 0,1,2,3,... and .a N a N   

   0K t u t            (2) 
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always for any ;N  with reference to the function formula given in [15], the generalized Kekre’s function is given 

by           1 .aK t N a u t a u t a u t a                 

Linearity Property 
Theorem 1: The linear operation with Kekre’s function over functions    and f t g t  and for any constants

and a b ,   

              ; ; ;N t a g t b h t a N t g t b N t h t          F F FK K K .  (3) 

Proof: By the definition, 

         2; ;if tN t g t G f e K N t g t dt
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Theorem 2: If  F   is the transform of  f x , then  ; 0aie F a   , ' 'a  is any positive arbitrary value, the 

transform of Kekre function           ; 1aK N x N a u x a u x a u x a           , 

           1; 1 / .a iw aiw
aK N x w i N a e N a e w        F      (4) 

 
Proof: From the definition as in [4] for any Fourier transforms to any function,  
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           1; 1 / .a i ai
aK N x i N a e N a e          F      

This relation holds true for value of ,N for all values 1,2,3,... and .a N a N   
Graphical representation of Fourier transforms using Kekre’s function is shown in figure 1. 
Plot of equation (4) for all ' 'a  and 5N  .  
At   11; the plot is for and ; .a K N t F  
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At   22; the plot is for and ; .a F K N t  

 
At   33; the plot is for and ; .a K N t F  
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At   44; the plot is for and ; .a K N t F  

 
At   55; the plot is for and ; .a K N t F  
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For all 1,2,3,4,5 and 5a N   together looks like 
 

 
Figure 1: representing plot of frequency versus Fourier transforms over Kekre’s function  
 

 III. CALCULATIONS 
 

For a function  ;at K N t  the Fourier transforms is applied and calculated for 5; 1,2,3,4,5N a  . On applying 
Fourier transforms over Kekre’s function from (1), the following results are obtained. 
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Thus the generalized form of the transforms can be written for 2a   as  
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Consider  2 ;at K N t for 5; 1,2,3,4,5.N a  On applying Fourier transforms over Kekre’s function from (1), 
the following results are obtained. 
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Thus the generalized form of the transforms can be written for 2.a   
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To find Fourier of   sin ;abt K N tF  for 4; 1,2,3,4N a   by applying Fourier transforms over Kekre’s 
function (1),  
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Similarly for   cos ;abt K N tF  for 4; 1,2,3,4N a   . Thus applying Fourier transforms over Kekre’s 
function (1), 
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for 5; 1,2,3,4,5N a   for the output.  Applying Fourier transforms over 

Kekre’s function (1), the results are displayed. 
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Thus the generalized form of the transforms can be written as  

    
          

 

2 11  2
; .

i a b i a b

ibt
a

i N a e N a e
e K N t b

b

 

 


         
  


F  (8) 

Applying Fourier transforms over Kekre’s function (1), in the form of   ; ,bt
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4; 1,2,3,4.N a   the following results are obtained. 
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Thus the generalized form of the transforms can be written for 2a   as  
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IV. RESULT AND DISCUSSION 

 
All the examples considering 4N   or 5N  . These results can be calculated considering for any value of N . The 
elementary functions using Kekre’s function has been evaluated applying Fourier transforms over it. At the end of 
examples the generalized representation of the Fourier transforms of Kekre’s function is formulated. These developed 
Fourier transforms to Kekre’s functions can be applied to applications of pulse radar and Bio-medical applications.  
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V. CONCLUSION 
Kekre’s function has been used in application to image processing and other computer engineering applications. This 
paper shows mathematical interpretation of Kekre’s function, such that even Mathematicians can use it efficiently. 
Results are displayed with their calculations and process of the existence of Kekre’s function applied using Fourier 
Transforms.  

VI. FUTURE SCOPE 

This evaluations and observation done by the author in this work can help researchers for the elaborate study using 
Fourier Transforms to Kekre’s function. Evaluation and analysis can be done for higher orders. Table for all the Fourier 
transforms to Kekre’s function can be calculated.  
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