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F1 IHEER (1= 20)
Table 1 Numerical results (I = 20)
» 1 2 4 8
T/s 39.21 19.53 9.91 7.32
K 2 803 2 803 2 803 2 803
MCG algorithm E 0.99 0.99 0.67
B 0.67 0.67 0.66 0.45
A 9.50E-09 9.50E-09 9.50E-09 9.50E-09
T/s 43.70 21.03 10.45 8.19
ot of thi papes K 2 833 2 833 2 833 2 833
E 0.99 0.99 0.67
¢=1 B 0.61 0.63 0.63 0.40
A 8.55E-09 8.55E-09 8.55E-09 8.55E-09
T/s 30.02 14.26 7.09 6.39
it of this paper K 1132 1132 1132 1132
) E 0.99 0.99 0.59
¢=2 B 0.88 0.93 0.93 0.52
A 7.05E-09 7.05E-09 7.05E-09 7.05E-09
T/s 26.45 12.18 6.12 5.48
algorithm of this paper K 622 622 622 622
i E 0.99 0.99 0.60
¢=4 B 1 0.99 0.99 0.60
A 6.90E-09 6.90E-09 6.90E-09 6.90E-09
®2 LR (1 = 40)
Table 2 Numerical results (I = 40)
p 1 2 4 8
T/s 797.59 432.42 278.71 278.71
K 13 642 13 642 13 642 13 642
MCG algorithm 0.92 0.72 0.66
B 0.79 0.73 0.57 0.52
A 7.40E-09 7.40E-09 7.40E-09 7.40E-09
T/s 878.10 475.00 312.95 269.53
ot of this papes 13 704 13 704 13 704 13 704
E 0.92 0.70 0.65
¢=1 B 0.72 0.67 0.51 0.47
A 6.99E-09 6.99E-09 6.99E—-09 6.99E-09
T/s 720.78 374.19 240.37 216.55
it of thi paper K 5704 5704 5704 5704
) E 0.96 0.75 0.67
¢=2 B 0.88 0.85 0.66 0.58
A 8.44E-09 8.44E-09 8.44E-09 8.44E-09
T/s 633.28 318.26 204.19 182.50
it of this paper K 2921 2921 2921 2921
E 0.99 0.78 0.70
=4 B 1 0.99 0.78 0.70
A 7.15E-09 7.15E-09 7.15E-09 7.15E-00
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A Preconditioned Parallel Method for Solving
Saddle Point Problems

JIANG Xiao-lin', LU Quan-yi', XIE Gong-nan’
(1. Department of Applied Mathematics, Northwestern Polytechnical University,
Xi’ an 710129, P.R.China;
2. Engineering Simulation and Aerospace Computing; School of Mechanical Engineering,
Northwestern Polytechnical University, Xi’ an 710072, P.R.China)
( Contributed by XIE Gong-nan, M. AMM Editorial Board)

Abstract: A parallel algorithm with preconditioned modified conjugate gradient method for sol-
ving saddle point problems was studied. It is a model that by using iterative method for precon-
ditioning and applying modified conjugate gradient method for solving the problems. Firstly the
approximate inverse of the coefficient matrix’ s polynomial expressions is constructed and be-
come the inverse matrix of the preconditioned matrix, secondly the modified conjugate gradient
method is used for parallel solving the preconditioned linear equations. In order to reduce the a-
mount of calculation, we have to parallel compute the polynomials and vector multiplication by
using iterative method. By adjusting the number of iterations and polynomials to exam the effect
of preconditioning. The results show that our algorithm is superior to the modified conjugate

gradient method and it has the best effect when the number of iterations is four.

Key words: saddle point problem; parallel algorithm; modified conjugate gradient method;
precondition method
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