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BVPs in Cartesian Coordinates (1) 

Boundary-value problems: 

(1) Dirichlet problems: Potential specified on the boundaries 
(2) Neumann problems: Normal derivative of the potential specified 
(3) Mixed boundary-value problems 

Laplace’s equation in Cartesian coordinates: 

How to solve? 02
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BVPs in Cartesian Coordinates (2) 

In result: 
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Possible solutions: 

D. K. Cheng, Field and Wave Electromagnetics, 2nd ed., Addison-Wesley, 1989. 
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Example 4-6 (1) 

With V independent of z: 
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Example 4-6 (2) 

Boundary conditions: 
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BVPs in Cylindrical Coordinates (1) 
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Laplace’s equation: 

In case: 
← Bessel functions 
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← Periodic in φ 

Possible solution: 



7 

BVPs in Cylindrical Coordinates (2) 

Solution form: 
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Example 4-9 (1) 

Boundary conditions: 
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D. K. Cheng, Field and Wave Electromagnetics, 2nd ed., Addison-Wesley, 1989. 
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Example 4-9 (2) 

Outside the tube: 
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BVPs in Spherical Coordinates (1) 
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Laplace’s equation: 

In case: 
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BVPs in Spherical Coordinates (2) 

Solution form: 
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Example 4-10 (1) 

Boundary conditions: 
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Boundary condition at R = b: 

← Asymptotic for R>>b 
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Example 4-10 (2) 

Electric potential: 
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