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The aim of this research is to obtain new results about regularity of
solutions for variational problems. We call the problems to obtain minimum point (or more generally,
critical points and stationary points) as variational problems. Many familiar shapes such as soap
films are the solution to the variational problem.

When dealing with variational problems mathematically, it is generally difficult to directly show
the existence of a solution in the class of continuous or even differentiable functions. So, in many
cases, we follow the process showing the existence of "weak solutions" which solve the problem in
some weak sense in Sobolev spaces; spaces of "weakly differentiable™ functions, and then showing the
differentiability of the weak solutions. In this research, we considered the second process and

have obtain several new results.
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