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Abstract; The gradient-based iterative solutions to Sylvester matrix equations are given. By
introducing a relaxation parameter and applying the hierarchical identification principle, an
iterative algorithm is constructed to solve Sylvester matrix equations. Convergence analysis
indicates that the iterative solutions converge with the exact solutions to any initial value under

certain assumptions. Numerical examples are given to testify the efficiency of the proposed

method.
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Table 1 Comparison of algorithm (13) and algorithm in ref. [2]

k X Xy Xy Xy /% 0,/%

1 2.4070 1.1327 2.4070 5.2387 28.34 28.57

2 0.944 9 1.824 4 2.749 1 4.6037 8.04 8. 16

3 1.1117 1.9274 2.948 0 5.0121 2.28 2.33

4 0.997 6 1.984 6 2.9790 4.968 5 0. 65 0. 66

5 1. 008 9 1.9939 2.9955 5.000 4 0.18 0.19

6 1.000 0 1.998 7 2.998 2 4.9975 0.052 574 0. 054 399
7 1.000 7 1.999 5 2.999 6 5.000 0 0.014 986 0.015 543
8 1.000 0 1.999 9 2.9999 4.999 8 0.004 275 8 0.004 4407
9 1.000 1 2.0000 3.0000 5.0000 0.001 221 1 0.001 268 8
10 1.000 0 2.0000 3.0000 5.0000 0. 000 349 02 0.000 362 51
11 1. 000 0 2.0000 3.0000 5.0000 0. 000 099 848 0. 000 103 57
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