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ABSTRACT

Certain nonlinear differential equation 

and transformation

                                 Kim Young-Cheon

                                 Advisor : Prof. Kim Namkwon

                                 Department of Mathematics,

                                 Graduate School of Chosun University

We consider analytical solutions to some odinary differential equations

via certain transformation in this paper. We concretely present a 

generaliged Hopf-Cole transformation and use it to get an analytical 

solution to a certain family of second order odinary differential 

equations with an exponential term. We also present an exact 

solution to a certain odinary differential equation with an exponential 

term, which is similar to the reduced equation in the Maxwell sigma 

model.
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      → 

   ′  ″ ⋯    

   ⊂ →

   

 ∈    ≤ ≤   ≤  ≤    ≤ ≤ 

     

′ 

  

  ∈
  
   

 

  

′  ≤   ≤  

    




 ≤      ′ 

    
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  ≤
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
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  ≤




    ≤    ≤  ≤ 

   ≤ 

 ≤ ≤      ∈

  

           ⋯       ⋯

  

   ≤ 
 



   

≤ 
 



   ≤

  


≤



≤
 

  ⋯

   

  ≤   ≤ 
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  lim
→∞
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
 



      




 lim
→∞
   

  
 







  ≤ ≤  

   
 


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  ≤
 



     

  ≤
   

 ≤ ≤  

→∞  ≤ 

 ≤ ≤     

⏐

   →  


 



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  →  


 



   






 
   

 

    

  







  






  

   

 


      

     



   

  또는   
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     

  

     

 

      

 









  

  

   

    

  


    

 




   


 

 

  



 

 








  



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   

   


  

     

    


   ′ 

       

′    ′  ′ 

  

       

        





 

          

    ′   

 ′    ′   

   

      

    






   

 

  
 



- 7 -
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          
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     

 
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
    



  



  

  


    








  

          

  
       

   

  

       

   

    
    ′    

′     




    

 ″ ′   

       

  

 ≠ ″′  



   ″′  

≠ 
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″′  

   

  

″′           

    

≠     

   

   

 

 

 

  
  

′′ ′      

′   ′′ 

          

≠     

  

  
  



′′ ′   
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        

  
  

 

′′′   

         ±     

  
    

   

  ″′      

″ ′  

     

   

  

  ″′   

   



       

   
 ″    

″        

 ±   
 

 

  
 

 

′   ≠ 

 
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 


′ 

   


   

 
 ′  ′



′


′




′   

′     



  
 

 ′




    




 


  

   

 


 



 



    

    

  


 



 





 


   


 


  

  

 


 









  





  

   

   


 
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′′ ′       

  

  ⇒ ′′ ′     ⇒ 

   ⇒ ′′ ′     ⇒

 

    

    

′  ′    
  

′    
′   

  

  ′  
   



′   
   



   



′      
     

      
       

 

   

′   ′
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′   ′

 ′    
     

 

′ 


  

  






′ 





 


    

 
     



′ ′

 ′ 


   ′ 


  

  















 


   

 



   



   



  


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  


 ∈

 ⋅  

  


 
⋅  



 



  


 











 






 


 


 











  



 


    




  
  







    




      

   
    

       





   


     
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
   

   

   → 

  ′   

″ ′     ′   


″ 

′
′  ′  

  ′ ′  
   

   

      ′

′     ′

′ 
 ′  ′

′    

′

′

″ ′

″ 
′
′ 

 

″ ′′′

 ′ ″

 

″ ′′′
 

′
 
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 

″ ′′′  ′   



″ ′′′′   



″
′

′′′ 

′
′

′

″ ′ ′ 


    ′

′

 ″′  

 

′
 상수 

′
   


  

  




  

 


  


   

   

    


     

     
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        

 
    



 




     

 


 


      



″ ′ ′      

″ ′ ′


     



      


 


     




 

″ ′ ′ 


   

″ 

′
′

 


  
 

 



  
 





   ′  

 
    

 



′

 ″ ′  

″

′
′

 


  

 
 
 



′
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
′


 
   ≠     

′
 

 




 

  

 
 

  

 
  

 
  


  



 
  







 








 
  

 




 



  

 
   

 





  
 



 
   
 

 


 

 




 
   
 

 

  

    
 

   
 

 
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

 

  
 

 



 
  



 




 
   

 

 

  



 

 



 
  
 

 





 



 



  

 




 
 
 

 





 


   

 



   
 

 

      
 



   
 



   

     
 



  
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     
 



′

′ 


   


  

     


  



 



′


 
  


 

′
    
 

  



 


 



 


  



 


  
 

 

″

 
   

 ′ ′

 
  





 


  
 

 

     
 



  

″  

′
 ′

 
 

  
  

 



  
 



      

″

′
′

 




   ′  

 
 
 



′
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 ″ ′  

″ ′
    ′ 


   

  

 


   

  

 ″ ′

″ ′     

  



  


  

  


  




   


 

 
 



  





 

 

′

′


  

′
  

′

′

″
  

″
   ′′

 ′ ″ ″ ′ 


   

″
    ′

 
  

′



 

 
 
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
  


″ 
  
′


  
′




  

  


   

″ ′
   ′ 


  

 




  

″ 





′ ′ 


 


 

  




  
  

 ″ ′

″ ′    
   


    



  




   







  







′  


 




′
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″ 








′

′
 


 




″

 













′


′



 




″

 


 









′



 




″

 ′ ″ ″ ′ 




 









′



 




″
 


 




′
 





 



″ 





′ ′ 


 


 

  



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


′′     

   


 



        




 








 





 









 


′  



′ 








 
  



 
  




 
 






 
  





 
  

  





 
  






  

   



- 24 -



    


  

′ 


′ ′




′   

′      

′ ±   

 
′

±

 
′

± 

   

 


  

 

 


 
   








 

       
    

 

  

 

  




 


  


 

  





  


±   
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     















 




  

     ± 


  ±  


   ±   




 

± 



 


±   


±  

      

  


±  


±  

   

    


±  


± 

     









±  


±  








  




















±  


±  






 










 
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   
  


 ±    

   
 

    
    

    


 


×  
 

  







 ± 

  
 

 



 

 ± 

   


±     

 

 


± 


 

   



  

 


± 


 
 

   ′     ′± ± 





 



′±  
 



±  
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  ±


 

        

  ±


  




′′ 

  




















±  


±   






 










    

  

 


± 


 
    

  ±


    
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