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Abstract; Aiming at the non-Hermitian saddle point problem, an improved Uzawa-PSS iteration
method is constructed based on the existing Uzawa-PSS method. The main idea of the new method
is to solve two linear subsystems in each iteration step of Uzawa-PSS method, whose coefficient
matrices are of + P and of + S, respectively. The first subsystem can be solved by CG method,
but the second subsystem is very difficult to solve. The improved algorithm uses the single-step
PSS iteration method to approximate the problem. Then the new method is used to solve the non-
singular and singular saddle point problems respectively, and the corresponding convergence
analysis is given. The numerical simulation also proves that the improved Uzawa-PSS iteration

method has obvious advantages in iteration steps, CPU time and relative residuals.
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Table 1 Numerical comparison of three iteration methods for nonsingular and singular saddle point problems
. ik a7 5+ A 5
@ w IT/¥X  CPU/s RES x10’ a w IT/¥X  CPU/s RES x 10’
New Uzawa — PSS 800 0.6 97 0.0395 8.69 700 0.8 51 0.0262 7.53
8 Uzawa - PSS 450 1.2 158 0.0654  8.97 450 0.4 104 0.3245 8.97
Uzawa — HSS 750  0.55 177 0.0738 9.44 550 0.5 123 0.5786 9.26
New Uzawa — PSS 500 1.2 104 1.0683  8.90 500 1.2 61 0.508 3 8. 46
16 Uzawa — PSS 850 1.85 212 2.2982  9.11 750 0.7 135 1.876 3 9.29
Uzawa — HSS 650 0.5 227 2.9433  9.56 700 1.35 157  2.3482 9.33
New Uzawa - PSS 740  0.55 112 7.2499 9.0l 650 0.85 76 4.7842 8.87
24 Uzawa — PSS 500 0.8 235 17.9525 9.35 550  0.65 168 8.3496 9.47
Uzawa — HSS 600 0.65 278 24.1192 9.76 820 1.0 183 10.5637 9.55
New Uzawa - PSS 550 1.5 135 40.5068 9.24 750 1.0 101  32.3338 9.13
32 Uzawa - PSS 700 1.0 254 66.6332 9.67 400 0.55 207 40.3493 9. 66
Uzawa — HSS 800 0.75 280 80.6744 9.95 450 1.25 234 53.2429 9.78
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