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Abstract 

The eigenvalue problem is one that most mathematicians see early in their college 

education - usually in a first course in linear algebra, in the context of matrices.  To 

applied mathematicians and scientists, however, this simply-stated problem contains 

a wellspring of insights into acoustics, electromagnetism, and much more.  Starting 

with the matrix eigenvalue problem in the plane, we'll walk through the important 

features of eigenvalues and eigenvectors, as well as how the problem generalizes 

readily to differential equations, in particular those related to vibrations of strings and 

drumheads.  Given time, we will also explore how the eigenvalue problem appears 

at the intersection of electromagnetism and materials science, namely, the 

mathematics of high-contrast photonic crystals. 
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