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Abstract

Usually for large-scale symmetric semi-positive definite matrices to solve the least squares prob-
lem, often do not get the exact solution, and the traditional matrix factorization method greatly
increases the solution time and complexity in the case of increasing scale, the Cholesky decompo-
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sition of the single-pass randomized algorithm only needs to access the input matrix once, so this
paper combines the single-pass random algorithm of Cholesky decomposition with two common
methods to solve the least squares problem, proposes two new algorithms for solving the least
squares problem, compares the two, and finally proves the effectiveness and feasibility of the two
algorithms through numerical experiments.
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Figure 1. Error and time comparison of Algorithm 2 and Algorithm 3 under a 2000 x 2000
dimensional matrix with slowly decaying singular values. (a) Error comparison, (b) Time
comparison
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Figure 2. Comparison of error and time between Algorithm 2 and Algorithm 3 under a 2000 x
2000 dimensional matrix with fast decay of singular values. (a) Error comparison, (b) Time
comparison
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