
The  Dirichlet condition is a type of boundary condition commonly used in the study 

of partial differential equations (PDEs)。It specifies the values that a solution must take on 

the boundary of the domain。 

For a PDE defined on a domain Ω with boundary ∂Ω, the Dirichlet boundary condition is 

given by： 

u(x)=f(x) for x∈ ∂Ω 

Examples 

1. One-dimensional heat equation 
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2. Temperature distribution in a square plate 

The steady-atate temperature u(x,y) in a square plate [0, ] [0, ]     with the 

boundary condition： 
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3. Laplae equation in a circular domain (Polar coordinates) 
2

2 2

1 1
( ) 0

u u
u r

r r r r 

  
   

  
 for 0 r R   with the Dirichlet condition 

( , ) ( )u R f    
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4. Laplace equation in a 3D sphere (spherical coordinates ) a special case 

 

A special case if ( , ) ( ) cosf f      then 
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