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Abstract- This paper contains a heat conduction problem for an finite elliptical cylinder to determine the temperature distribution 

with the help of Mathieu transform and Marchi-Fasulo transform techniques  

 

 Key Words- Heat conduction problem, Finite elliptic cylinder, Mathieu transforms, Marchi-Fasulo transform 

 

 Ams Subject Clasification No: 35-XXX. 44-XX. 80-XX. 

 
 

—————————      —————————— 

1 INTRODUCTION                                                                     

Integral transform technique plays important role in solving 

problem of applied Mathematics. Such problems have been out 

by Sneddon [3]. Tranter [5] and Olcer [2]. Hankel Transform is 

used to solve circular boundary value problems. Analogous to 

Hankel Transform, Gupta [1] and Sharma [4] have investigated 

finite Mathiue Transforms. 

In this paper, we have generalized the problem of Sneddon [3]. 

We consider the heat conduction in a finite elliptic cylinder 
 

2. STATEMENT OF THE PROBLEM 

 

 Heat conduction equation in elliptical co-ordinates ( , ) for el-

liptic cylinder as Mclachlan [8] is  
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Require result :

FINITE MATHIEU TRANSFORM Finite Mathieu Transform 
If the function T( , ) is continuous and single valued in the re-
gion 

aat
T

anda 0.20,0

 

 

then finite Mathieu transform is defined as 
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Where q2n,m is a root of the equation 

0),(2 qaCe n .
 

Then at any point within the range, 
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Where constant C2n is  
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 INVERSION FORMULA OF MATHIUE TRANSFORM 

The inversion formula for Mathiue Transform is given by 
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PROPERTIES OF FINITE MATHIUE TRANSFORM 
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  Now integration by parts we obtain

 

ddqceqCeT

dqCe
T

qCeqceI

mnn

a

mnn

a

mnnmnnmnn

}),(),({

),(),(),(

2

0

,22

0

,222

2

0
,22,22

2

0

,221

 

ddqceqCeT

qCeT
T

qCeAI

mnn

a

mnn

a

mnnmnn
n

}),(),({

),(),(2

2

0

,22

0

,222

2

0
,22,22

)2(
01

 

Since 

                                                                                                                  

00),(,000),( ,22,22 atqCeat
T

andqCe mnnmnn

 

ddqceqCeTqaTCeAI mnn

a

mnnmnn
n

}),(),({),(2
2

0

,22

0

,222

2

,22
)2(

01
 

Similarly 
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Expression within limit vanishes at both limit. 

Thus 
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Where V2n,m( , ) is solution of the equation 
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3. SOLUTION OF THE PROBLEM 

Multiplying ),().,()2cos2( ,22,22 mnnmnn qCeqCeCosh
 

in 

equation (7) and integrating w.r.t.  from 0 to a and w.r.t  from 

0 to 2  and using properties of Mathieu Transform (6) we get 
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Which is an ordinary linear diff. Eqn. 
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Using inversion theorem of Mathiue Transform, and  

 

finite Marchi-Fasulo transform, we get 
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4. CONCLUSION 

 In this paper the temperature distributionthe of an elliptical cylin-

der have been determined with the help of finite Mathiue transform 

and Marchi-Fasulo transform techniques. The expressions are rep-

resented graphically. The results that are obtained can be applied to 

the structures or machines in engineering applications .

paper, the 

temperature  
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       Graph  T  versus   for  different  value of t 

  

 

     Graph  T versus  for different  value of t 

 

  

 

 


