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Abstract: Density Functional Theory (DFT) is one of the most widely used meth-
ods in computational chemistry and physics, providing an efficient framework
for studying the electronic structure of atoms, molecules, and solids. This talk
focuses on themathematical foundations of DFT, in particular Lieb’s framework,
which rigorously defines the universal functional using convex analysis and vari-
ational principles. Key properties of , such as convexity and lower semicontinu-
ity, will be discussed along with their practical implications. The talk will also
explore the Local Density Approximation (LDA) as a practical realization of, high-
lighting its strengths, limitations, and connection to Lieb’s approach. By linking
theory and application, the talk provides some key ideas for the foundations of
DFT and outlines challenges for future research.
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