
§ Virabting Drum      [Spec005-3WaveEquation] 
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The Dirichlet problem usually can not be explicitly solved。 

However，for certain geometries — for example，for a rectangle or for a disk — that 

could be done by using once again the separation of variables。 

 

 

§ Problem for a disk    [PDE701Harmonic] 

u u   subject to the Dirichlet condition 0u   or Neumann condition 
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Switch to polar coordinates ( , )r    
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 for the Laplacian in planar polar coordinates，and looking the 

solutions in the form ( , ) ( ) in
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Solution  Summary： 

1. Dirichlet problem 

2

, ,( )m n m nj  ，where ,m nj  is the  n-th positive zero of the Bessel function ( )mJ x  

for m=0,1,2,3,…and n=1,2,…
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2. Neumann problem 

 

 

 



This solution fully characterizes the eigenvalues and eigenfunctions for both boundary 

conditions in the unit disk。 

The eigenfunctions form orthogonal bases for 2L   spaces over the disk under respective 

boundary conditions。 

 

The Bessel differential equation： 
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General solution is 
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The modified Bessel differential equation： 
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