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Matrix preconditioning is a popular tool for the acceleration of the solution of an ill-conditioned systems of linear equations.

Our goal is to use the multiplicative and additive preconditioning techniques to accelerate the convergence of the iterative

solution algorithms of an ill-conditioned system of linear equations and to achieve more accurate numerical solution in

less time. We will propose a rank-one modification as alternative technique to the multiplicative preconditioning since

the later method cannot be applied to structured or sparse matrices. Thus to achieve our goal, we will add a properly

scaled random rank-one modification matrices or small-rank modification matrices to the input matrix A until we arrive

at a well-conditioned matrix and a simplified solution. (Received September 18, 2019)
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