
§ Curve-shortening flow 

 

§ steepest descent flow for length 

Given a smooth immersion 2

0 : /X R Z R  

We can evolve it by taking 2: / [0, )X R Z T R  such that 
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 …This is the CSF (curve-shortening flow) equation。 

Here  is the curvature of our curve，N is the unit normal vector，defined by 
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PDE103heatequation p.6 example 
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 the solution is 
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Then the solution of (*) is ( , ) ( )(cos ,sin )X u t r t u u  where 
0(0)r r   

 

§ short time existence 

 

§ finite time singularity 
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§ curvature explodes 

 

 

 

§ Grayson theorem 

 


