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The calculus of variations provides a powerful mathematical framework
for finding the functions that minimize functionals. It plays a crucial role
in various real-world optimization problems and has been a fundamental
tool in the development of many physical theories and engineering
designs. In this talk, we will explore fundament principles of the calculus
of variations and connection between the calculus of variations and the
partial differential equations. Furthermore, I will present a regularity
theory for partial differential equations, tracing its origins back to
Hilbert's 19th problem and discussing my recent results in this area.
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