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Sumudu Integral Transformation Application on Solving Some Problems
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Abstract
The study of integral transformations has received considerable attention from researchers due to their wide range
of applications in various fields, including applied mathematics and physics. These transformations have
contributed significantly to simplifying differential and integral equations by converting them into algebraic forms
that are easier to solve. This paper investigates the application of the Sumudu integral transformation to solve
initial value problems describing electrical circuits. To demonstrate its effectiveness, four different electrical circuit

problems are considered. Using the Sumudu integral transformation, we obtain exact solutions to these problems.

Keywords: Sumudu transformation, Electrical circuits, Exact solution, Initial conditions, Laplace transform.
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  − 10   I 1 − 2   d   I 1  d t + 4   d   I 2  d t + 20   I 2 = 0


  − 5   I 1 −   d   I 1  d t + 2   d   I 2  d t + 10   I 2 = 0                        


    I 1 ( 0 ) =   I 2 ( 0 ) = 0


  − 5 S [   I 1 ] − S [     I 1 ′ ] + 2 S [     I 2 ′ ] + 10 S [   I 2 ] = 0


  − 5   i 1 − (     i 1  s −     I 1 ( 0 )  s ) + 2 (     i 2  s −     I 2 ( 0 )  s ) + 10   i 2 = 0


  ( 1 + 5 s )   i 1 − ( 2 + 10 s )   i 2 = 0


    i 1 = 2   i 2


  ( 1 + 20 s ) 2   i 2 + 15 s   i 2 = 55 s


    i 2 =   55 s  ( 2 + 55 s )


  

