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Chapter 6 Partial Differential Equations (PDE) 

6-1 Classification of Partial Differential Equations 
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6-2 Separation-of-Variable Method 
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6-3 Laplace Transform Solutions of Boundary Value Problems 

Eg. Solve y
yx
=

∂
∂

+
∂
∂ θθ , θ(x,0)=0, and θ(0,y)=y. [1990 台大化工研] 

(Sol.) ∫
∞ − Θ==

0
),(),()],([ sxdyeyxyxL syθθ , ),0()],0([1][ 2 syL

s
yL Θ=== θ  

2

1)0,(),(),(
s

xsxs
dx

sxd
=−Θ+

Θ
⇒ θ 3

1)(),(
s

esAsx sx +⋅=Θ⇒ −  

 3223

11)(11)(),0(
ss

sA
ss

sAs −=⇒=+=Θ 332

111),(
s

e
ss

sx sx +





 −=Θ⇒ −  

2
)()(

2
1),(

2
2 yxyuxyxyyx +−⋅



 −−−=⇒θ










≥+−−−

<
=

xyyxyxy

xyy

,
2

)(
2
1

,
2

2
2

2

 

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

Error function: ∫ −=
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