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A novel class of forward stable algorithms for solving eigenvalue problems for n×n real symmetric
arrowhead matrices and rank-one modifications of diagonal matrices is presented. The algorithms
compute all eigenvalues and all components of the corresponding eigenvectors with high relative
accuracy in O(n) operations per eigenvalue/eigenvector. The algorithms are based on a shift-and-
invert approach. Only a single element of the inverse of the respective shifted matrix eventually
needs to be computed with double the working precision. Each eigenvalue and the corresponding
eigenvector can be computed separately, which makes the algorithms adaptable for parallel com-
puting. Our results can also be applied to Hermitian matrices, singular value decompositions, and
computing accurate zeros of polynomials. The methods can be used as a part of divide-and conquer
methods for tridiagonal problems.


