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This symmetry implies the surface is  rotationally invariant  around the  x-axis，a 

hallmark(標誌) of minimal surfaces like the catenoid。 

The term  e  contains  coshxsinhx  in the numerator，but for a minimal surface，these 

terms must inherently(本質上) cancel globally  due to the surface's geometric constraints 



(e.g., the identity  2 2cosh sinh 1x x  ) 
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The geometric constraints of minimality (H=0) and the symmetry of the catenoid 

parameterization force the  coshxsinhx  terms to cancel identically。This cancellation is 

not algebraic but  geometric，arising from the 'surface s  intrinsic balance of curvature 

contributions。 

Thus，H=0 


