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Abstract

In many scientific fields like physics and chemistry one often has to diagonalize large symmetric
matrices. The two most popular methods of finding extreme eigenvalues of such large matrices
are Davidson and Jacobi-Davidson methods." In this thesis we propose and test a new method,
called “sweep method”. We have found that it has better performance than Davidson and
Jacobi-Davidson methods for a large class of band matrices. A serious numerical problem
obeserved for all these methods is a loss of orthogonality among the expansion vectors. We have
found this problem can be avoided by doing two orthogonalizations. In the future, we need more

different types of matrices to confirm the efficiency of the sweep method.
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