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Abstract

For large-scale data matrices, the cost of data reading is much higher than the cost of algorithms.
For streaming data stored outside the disk, there is only one chance to read the data. In the past,
the randomized algorithm of Cholesky decomposition needed to read the original data at least
twice, which was difficult to meet the low-cost requirements in practical applications. Based on
the research of single-pass randomized algorithm with matrix decomposition, a single-pass ran-
domized algorithm based on Cholesky decomposition is proposed, and the error upper bound of
the algorithm is given, and finally the feasibility and effectiveness of the algorithm are verified by
numerical experiments.
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Figure 1. Error line chart for two algorithms for p from 20 to 200
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Figure 2. Line chart of running time for two algo-
rithms for p from 20 to 200
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Table 1. Comparison of three algorithms under different scale matrices
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29 210 11 212 213
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€ren 2.4871E-13 8.5132E—-13 7.4698E-13 1.3596E-12 1.0525E-12
Espren 3.8134E-13 6.4950E-13 6.5797E-13 1.1416E-12 1.0130E-12
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