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試求下述微分方程式: 

1. (1) 22 3)1( xyxyxy   

 
(2) x

dx

dy
e yx 2  

 

. 

3. 

(3)  yyxx ')ln(

 (4) yxy 2csc'  

2 yyyx  2  

2

33

3xy

yx
y


  

4. 0)52( 2  dydxyy  

 

解答: 

1. (1) 

參考

22 3)1( xyxyxy   )3()1( 22 yx
dx

dy
xy   

dx
x

x
dy

y

y
22 13 




                           

  



 dx

x

x
dy

y

y
22 13

             (兩邊積分)    

1
22 )1ln(

2

1
)3ln(

2

1
Cxy   

22

2

)
1

3
ln( C

x

y





  

Ce
x

y C 



 2
2

2

1

3
 

3)1( 22  xCy  

 

   (2) x
dx

dy
e yx 2   

       (兩邊積分)  

dxxedye xy  2  

   dxxedye xy 2   

Cexe xy  )1(2                    

 

   (3)   yyxx ')ln( dx
xx

dy
y ln

11
  

   dx
xx

dy
y ln

11
        (兩邊積分)   

 
Filename: EMI-2020-hw01s.doc ~ by Y. T. Lee                            September 23, 2020 



  )(ln
ln

11
xd

x
dy

y
                    

Cxy ln)ln(lnln                      

xCy ln  

 

 
Filename: EMI-2020-hw01s.doc ~ by Y. T. Lee                            September 23, 2020 

(4) yxy 2csc'   
y

x
2

 yx
dx

dy 2

sin
csc   

xdxydy  2sin                     

  dxxydy2sin    (兩邊積分)   

1
2

2

1

2

2cos1
Cxdy

y



                     

1
2

2

1
2sin

4

1

2

1
Cxyy                     

Cxyy  222sin2                    

 

yy  2'    xy dx
x

dy
yy

1

)1(

1



2.   

 
  dx

x
dy

yy

1

)1(

1
      (兩邊積分)  

                
 dx

x
dy

yy

1
)

1

11
(  

Cxyy lnln1lnln                 

              xC
y

y
11




   

x

C

y


1
1                 

x

xC

y




1
                

xC

x
y


                 

 

3. 
23xy

yx
y


   

33

  齊次型 ODE 

)(
3

1
2

y

y

x
y 

2

x
   

  令 
x

y
u    uxuy   y xu 



 
Filename: EMI-2020-hw01s.doc ~ by Y. T. Lee                            September 23, 2020 

   )(
3

1
2y

x
y 

2

x

y
  )

1
(

3

1
2

u
u

uxu   

2

3

3

21

u

u
xu


                      

dx
x

du
u

u 1

21

3 2

                    
3




  

      (兩邊積分   


 dx
x

du
u

u 1

21

3
3

2

   )   

                     


 dx
x

ud
u

1
)21(

21

1

2

1 3
3

  

                    1
3 lnln21ln

2

1
Cxu   

Cxu lnln221ln 3                       

Cxu  23 )21(                      

Cxyx  33 2                      

 

4. )52( 2  dydxyy 0 ddy
yy





52

1
2

 

x  

 


 dxdy
yy 52

1
2

           (兩邊積分) 

 


 dxdy
y 4)1(

1
2

                      

令 1 yu   dydu   

 


dxdy
y 4)1(

1
2

   


 dxdu
u 4

1
2

        

 ddu 2sec2  令 tan2u   

        


 du
u 4

1
2  


 dxd




1tan

sec

2

1 2

 dx   
2

  dxd
2

1
                           

Cx  2                            

Cx
u

  2
2

tan 1  

)2tan(21 Cxy   


