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We derived discrete Sobolev inequalities corresponding to certain boundary
value problems of difference equations and found the best constant and the best vector, which
attains the equality. The key matrix is the inverse matrix orthe Moore-Penrose generalized inverse
of discrete Laplacian. We call this inverse matrix the Green matrix hereafter.

As applications, we found best constants of discrete Sobolev inequalities corresponding to 1812
isomers of C60 fullerene, including truncated regular icosahedron, or Buckyball. We proved
rigorously that the best constant corresponding to Buckyball is the smallest, in other words the
Buckyball is the most rigid among 1812 C60 isomers. Next, we found the best constant of discrete
Sobolev inequality corresponding to braced grids and investigated how the rigidity of a grid depends
on the arrangement and orientations of braces.
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