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MATRICES AND POLYNOMIALS 
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(North Carolina State University) 

Many fundamental objects in linear algebra 
have non-linear structure. The eigenvalues of 

a matrix are an important example. Another 
is collections of low-rank matrices, whose 
structure can be understood through 
algebraic notions like dimension and 

degree. I will discuss some of the beautiful 
algebraic and convex geometry appearing in 

matrix spaces, with a focus on those relevant for 
problems in optimization.

Cynthia Vinzant is an assistant professor at North Carolina State 
University. She received her PhD from UC Berkeley in 2011 under the supervision of 
Bernd Sturmfels, and went on to a postdoctoral position at the University of Michigan. 
Generally, Cynthia enjoys connections between algebra, combinatorics, and convexity. 
Her work involves the real algebraic structure of convex bodies (spectrahedra) and 
polynomials (real stable polynomials) arising in optimization and matrix theory.
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