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을 이용한 해의 분석Module System of linear ODEs - Phase diagram

1. System of LDE

Motivation: for geometric strategy of linear system.

1) Two CD stores.

  Daily profit of store A at time .

  Daily profit of store B at time .

   Making money.

   Losing money.
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    Store B steals customers from A.

2) Two CD store problem.
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3) Two burger shops problem.
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4) Phase plane/ Phase portrait of linear system.

    sink(nodal)

    source(nodal)

     saddle

   improper/()? node

  :complex

   simple source

   spiral source

    center

Ex) Nodal sink.
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Two Store→

Overcrowding effect.
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2. improper node

Ex)
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Ex)

″       

″       









′


′





 ′






′

″

′

″











′



   
 




′




 

   



















 



   


 






 






 



  








′


′






   













 
 

 
 

 
 

 
  

 
   
   
  

  
  
   
  

    
 

   
     
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

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 
  

Case :       




 
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 


 

 
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 ±  
± 

 
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

′












 









 
′



















    











 

 
 

 


 

 


 

  

 
  

 











  

 
  

 


 

 


 

  

 
  

∼











 

 

 
  

 


 

 
   

  

 
  
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∼











  
 

 
 

 
  

  
   

∼











 
   

 
 

 
 

  
   

∼











 
 

 
 

 
 

   
   

  
 
  

 



 

 
  

 


 



∼











 
 

 
 

 
 

  
 

 







 







 

























  



 






  

Fundamental models.

   











  

   

 
 

 
 

   
   

∼











  

 

 

 
 

 

 


  
   

∼











 

 




 
 

 
 

   

   

∼














 
 
   
 

   
  

 
 


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


  

 

 

 


 

  

 
   










 



 


 









 

 







 





 





 










 







′


′













  


 











 


  



 


  















 


  

  

 


  

 






    

  
  

  


