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Abstract: The 2D eigenvalue problem (2D EVP) is a class
of the 2-parameter eigenvalue problems and dates back to
the work of Blum and Chang in 1970s. 2D EVP seeks real
scalars λ, µ, and a corresponding vector x satisfying the fol-
lowing equations

Ax = λx+ µCx, (1)

xHCx = 0, (2)

xHx = 1, (3)

where A and C are Hermitian and C is indefinite. We will
briefly introduce its applications and fundamental theory,
including its relation to eigenvalue optimization, variational
characterization and number of solutions. We will intro-
duce a 2D Rayleigh Quotient method to solve it, which is
very suitable for large scale problems. Examples are given
to demonstrate the efficiency of the algorithm compared
to other eigenvalue optimization methods. Generalizations,
e.g., to kDEVP, will also be covered.


