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At the core of this work are Equiangular Tight Frames. These structures
represent the highest degree of symmetry in frame theory. They are configurations
in which vectors are not only tight, meaning they preserve signal energy similarly
to orthonormal bases, but also form equal angles with one another [1]. Their
study is directly connected to the classical geometric problem of determining the
maximum number of equiangular lines in an n-dimensional space, which remains
unsolved in full generality for all dimensions.

While classical frame theory has been primarily developed over the fields of real
and complex numbers, modern demands in discrete mathematics and cryptogra-
phy motivate the investigation of these structures over finite fields [2]. Extending
the notions of inner product, orthogonality, and equiangularity to vector spaces
over finite fields reveals new and often surprising connections with combinatorics,
coding theory, and algebraic graph theory.

This talk focuses precisely on these interdisciplinary relationships, analyzing
how geometric properties of vectors translate into algebraic properties of matrices
and combinatorial properties of graphs.
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