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Introduction to Partial Differential Equations      Peter J. Olver 
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§ Initial conditions and boundary conditions 

 

(c) 1

2

1
tan

1

d
x

dx x

 


 

 

 

 

 



2 
 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 



3 
 

§ Linear and nonlinear equations 
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    ，所以 齊次解為 
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特別解 取 ( ) sinxu x ae x 代入， 可得
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(c) 齊次解 3
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1. Verify that 2 2( , )u x y x y   is a solution of 2 0
u u

x y u
x y

 
  

 
 

 

2. Verify that 2( , ) cosyu x y e x  is a solution of 
2

2
0

u u
u

x y

 
  

 
 

 

3. Find the general solution of sinxyu x y         

x 視為常數，兩邊對 y 積分 得 21
( , ) sin ( )

2
xu x y y x y h x    

y 視為常數，兩邊對 x 積分 得 21
( , ) cos ( ) ( )

2
u x y y x xy h x dx g y      

其中 ( )h x dx 寫成 f(x) 
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4. Find the general solution of 2 , 0xy yx u xu y x    

先寫成
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對 y 積分， 2
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對 x 積分，
2 ln

( ) ( )
2

y x
xu xh x dx f y    let ( ) ( )xh x dx g x  

2 ln 1
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5. Find the general solution of 2 sinyyu x u x y        一般解=齊次解＋特別解 

齊次解 2

yyu x u ( , ) ( ) ( )xy xyu x y f x e g x e    

(與解 " 0y ky  一樣 now 2k x  x    
1 2

xt xty c e c e  ) 

設(特別解) ( )sin ( )cospu A x y B x y  代入原方程式得 

2
A= , 0
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x
B

x





 所以

sin
( , ) ( ) ( )
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xy xy x y
u x y f x e g x e
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6. Find the general solution of 2 x y

xy xu u e    

Let ( , ) ( , )xv x y u x y ，then 2 x y

yv v e   ，視 x 為常數 解 ODE 

積分因子為
2 2dy ye e
   ， 2 ( 2 )y x y

ye v v e   ， 2 2( 2 ) ( )y y

y

d
e v v e v

dy

     

2 ( )y x ye v e f x     ， 2 ( )x y y

xu v e e f x     

2( , ) ( ) ( )x y yu x y e e f x dx g y     
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7. 解 2xu yu xy         

2
( , ) ( ) 2xyu x y f y e x

y

    

 

8. Verify that u(x,y)=f(x-2y)+g(x+y) is the general solution of 2 0xx xy yyu u u    


