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Partial Differential Equation 
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(2) one-dimension heat equation 
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(3) Steady-state two dimension heat flow 
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(4) two-dimension wave equation 
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（Helmholtz’s eq） 
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Laplacian in polar coordinates（ ,r θ ） 
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(5) Circular Membrane（薄膜） 
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    ( , )U U r t= ( ) ( )W r G t= ……radially（徑向）（沿 r 方向）symmetric 
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Laplacian in cylindrical coordinates（ , ,r zθ ） 
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∂ ∂ ∂ ∂ ∂ ∂
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Spherical Coordinates（ , ,r θ φ） 
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∂ ∂ ∂ ∂ ∂ ∂
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( , )U U r θ= ……U 和φ無關（azimuthal symmetry）方位角φ  
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