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Gauss-Seidel Method with Momentum for Solving Least-Squares Problems

YIN Susu, OUYANG Zigen "
(School of Mathmatics and Physics, University of South China, Hengyang, Hunan 421001, China)

Abstract ; The least-squares problem is an important mathematical and statistical model,
which is widely used in regression analysis, parameter estimation, optimal control and data
fitting. Based on the classical Gauss-Seidel method, the iterative scheme for solving the
least-squares problem is deduced. Combining Gauss-Seidel method and Polyak’s Heavy-
Ball technique, an algorithm framework of Gauss-Seidel method with momentum is pro-
posed. The linear convergence of the greedy Gauss-Seidel method with momentum is estab-
lished by selecting the column index according to the greedy strategy. Finally, numerical
experiments show that the greedy Gauss-Seidel method with momentum outperforms the
greedy Gauss-Seidel method in terms of iteration steps and computation time.
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