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On a Method with the LU decomposition
for Pseudoinverse Solutions of Sparse Metrices

Reiji Suda and Yoshio Oyanagi

Department of Information Science, Faculty of Science, the University of Tokyo

Pseudoinverse solutions can be obtained using the LU decomposition, though the Singular
Value Decomposition and the QR decomposition are widely used. This paper introduces a
Pseudoinverse solver by the LU decomposition, and evaluate the error and the speed of the
methods by the LU and the QR decompositions. The LU decomposition suffers a larger error,
but the QR decomposition is by no means absolutely stable. The LU decomposition will be
better in some cases, especially for sparse matrices, because the LU decomposition is faster than
the QR method, and the error may become tolerable because of the smaller number of fill-in

elements.
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time iter | time iter |time iter |time iter
11/12 0.25 12 0.17 12 0.13 12x | 0.15 12
16/17 | 0.02 3 0.02 3 0.02 3 0.02 3
16/17 002 3 0.02 3x 0.03 3x 0.02 3
32/33 | 0.10 4 0.07 4 0.05 4 0.05 4
32/33 0.12 4 0.10 4x 0.08 4x 0.10 4
56/57 0.32 13 0.22 13x | 0.27 14x | 0.30 14x
56/57 | 0.70 17 0.42 17 0.62 31xf | 1.80 57x
55/57 1.07 18 0.53 18x | 0.63 20xf | 0.57 18xf
117/118 5.17 9 2.10 8x 223 14x | 1.45 Tx
143/145 | 26.58 26f |11.73 30xf | 3.25 26xf | 1.15 7x
143/145 5.15 6 2.37 6x 3.22 20xf | 1.40 5x
146/147 7.17 2.93 Tx 4.62 17x | 2.75 8x
147/148 7.18 3.13 7x 4.03 13xf | 3.05 8x
147/148 6.50 237 7 2.02 9xf 1.78 8x
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