
§ KdV 方程 

The KdV equation： 
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用以描述淺水波的演進，其中6 xuu 是非線性的部分，
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( dispersive term)。 
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§ Proposition (Miura) 

If v is a solution to the modified KdV equation 26 0t x xxxv v v v    then 2

xu v v   

solves the KdV equation 6 0t x xxxu uu u   。 
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26 6( )(2 )x x x xxuu v v vv v     展開，其中 6 x xxv v 與上式中的6 x xxv v 抵銷 
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We have 2( 2 )( 6 ) 0t x xxxv v v v v
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若 u 是已知，則 2

xu v v  是 v 的 Riccati equation。 

2

xv u u  稱為 Miura(三浦)transformation 

§ Scattering and Inverse Scattering 

 

This method transforms the nonlinear problem into a linear problem in the form of a 

scattering problem，which can be solved more easily。 

The solution to the original nonlinear equation is then reconstructed from the scattering 

data。 

A process similar to the Fourier transform。 

6 0t x xxxu uu u   的 Fourier transform 為 
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Where u=u(x,t) and f(x) has a Fourier transform。 

Define Fourier transform ( ) ( ) ikxF k f x e dx
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and inverse Fourier transform 
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     ，where U is the Fourier transform 

of u(x,t)。 

在線性的時候，逆散射變換就是富氏變換。 

§ The conservation law  KdV 有各種守恆律 

Consider u(x,t)，T=f(u)，X=g(u) ，and u satisfies the equation 
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This is a conservation law with density T and flux X。 
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We define w such that 2 2

xu w w w    ，where u satisfies the KdV equation and   

is any real number。 

We can then obtain Gardner equation 
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