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Abstract

In recent years, PRSM has become a popular research direction for dealing with two-block separa-
ble convex optimization problems with linear constraints. This study focuses on separable convex
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optimization problems where the objective function is composed of the sum of three decoupled var-
iable functions. Simply applying the PRSM may not guarantee its convergence. Therefore, we intro-
duce a strictly contractive PRSM with inertial and proximal terms. By means of variational inequal-
ities, the proximal point algorithm, and fundamental inequalities, we have analyzed the global con-
vergence of the proposed method. In addition, we applied this new method to the solution of the
Robust Principal Component Analysis (PCA) problem and provided some preliminary numerical re-
sults to demonstrate the feasibility and effectiveness of the method.
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Tablel. Numerical comparisons of different algorithms for solving the robust PCA

1. BRERE RS IREENFRIE AN BELE

IPSCPRSM EADMM VASALM

g spr T Iter. Time Tol Iter. Time Tol Iter. Time Tol
0.05 0.05 104 1.8 6.19¢—04 147 1.2 6.40e—04 146 1.4 6.34¢—04
0.05 0.10 389 3.4 5.87¢e—03 505 43 6.66e—03 505 42 6.65¢—03
0.10 0.05 115 1.0 6.29¢—04 149 1.1 6.63e—04 148 1.2 6.58¢—04
0.10 0.10 358 3.4 2.44e-03 477 44 3.08e—03 477 4.5 3.07¢-03
0.15 0.05 154 2.0 4.18¢—04 170 1.9 5.71e—04 166 1.0 5.65¢—04
0.15 0.10 757 6.6 7.01e-02 790 6.7 7.09¢-02 796 6.1 7.08¢—02

100
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T %
0.05 0.05 57 10.1 1.01e—04 52 9.0 1.01e—04 58 9.7 1.02e—04
0.05 0.10 60 10.9 1.20e—04 48 8.5 1.98¢—04 71 12.4 1.39¢—04
0.10 0.05 81 15.6 1.11e—04 50 9.5 1.99¢-04 62 10.9 1.89¢—04
200 0.10 0.10 86 16.6 1.25¢—04 62 10.3 3.66e—04 82 14.7 2.30e—04
0.15 0.05 79 15.8 1.02e—04 38 6.7 1.82¢—04 78 15.0 9.45¢—05
0.15 0.10 104 21.1 1.75¢e—04 78 13.7 3.27¢—04 91 16.7 1.79¢—04
0.05 0.05 66 72.8 5.86e—05 46 46.2 8.85e—05 69 71.5 6.55¢—05
0.05 0.10 70 78.8 6.31e—05 48 50.4 1.26e—04 77 79.4 9.55e—05
0.10 0.05 81 111.2  6.18¢—05 50 76.6 1.09¢—-04 76 119.6  8.25¢—05
1000 0.10 0.10 87 105.2  7.32¢—05 59 68.4 1.45¢—04 87 134.5 9.64¢—05
0.15 0.05 105 171.1  5.94e¢—-05 45 493 9.61e—05 94 107.9  6.63¢—05
0.15 0.10 114 205.1 6.56e—05 63 1322  1.21e-04 118 190.6  7.81e—05
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Figure 1. Evolution of relative errors of the recovered low-rank and sparse components (the left four subplots), the rank of
X* and sparsity of Y* (the right four subplots) with respect to the number of iterations
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