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We consider nonlinear eigenvalue problems P(A)x = 0 where P()) is a matrix polynomial of the form
P(A) = Apdr(A) + Ap-10r-1(A) + -+ - + Aodo(A) (1)

the A;’s are n X n complex matrices, and {gbi()\)}fzo is a non-standard basis for the space of scalar polynomials of degree
at most k. Matrix polynomials as in (1) may arise either directly from applications or when solving non-polynomial
eigenvalue problems via polynomial approximation.

The classical approach to the polynomial eigenproblem P(A)x = 0 is to convert it into a larger but equivalent
eigenproblem L(A)z = 0 with deg L = 1; such an L is a linearization for P. For this conversion it is important to avoid
reformulating P into the standard basis, since this change of basis can be poorly conditioned, and may introduce numerical
errors. We show how to systematically generate large new families of linearizations for P by working directly with the

matrix coefficients from (1); the polynomial bases we consider include Bernstein, Newton, and Lagrange bases. (Received
September 08, 2014)



