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Chapter 6 Partial Differential Equations (PDE) 

6-1 Classification of Partial Differential Equations 

The first-order linear PDE: 0),(),(),(),( 
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The second-order linear PDE: 
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Wave equation: Fbuuuuau tzzyyxxtt  )(2  

Heat equation or Diffusion equation: uauuuau zzyyxxt
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Laplace’s and Poisson’s equations: 
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Schrodinger’s equation: 
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  in quantum mechanics. 

 

6-2 Separation-of-Variable Method 

Eg. Solve 
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Eg. Solve 
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Eg. For 
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(a) Find the Fourier sine series for f(x) on [0,π]. 

(b) Find the ordinary differential equation and the initial condition for bn(t). 

(c) Find y(x,t). [中央電研] 

(Sol.) (a)  
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6-3 Laplace Transform Solutions of Boundary Value Problems 

Eg. Solve y
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 Note: This partial differential equation can not be solved by separation of variables. 
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Eg. Solve 
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6-4 Fourier Transform Solutions of Boundary Value Problems 

Eg. Solve 
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Complementary error function: )(1)( xerfxerfc   

 


