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Tab.1 Numerical results for example 1

ch o Rkmmx by — iRk BURBGMRES  RAULA GUIRES
EARRE ERE /s RS IFERTE /s B HEERE s
1/10 1/10 4. 849 0e—02 — 18. 3 0.169 0 11.5 0.044 2 64. 8 0.052 3
1/20 1/20 1. 197 3e—02 2.017 9 16. 6 0.036 2 10. 9 0.065 6 122.5 0.211 8
1/40 1/40 3.003 5e—03 1.995 1 16.7 0.082 1 11.0 0.136 1 230. 4 1.230 4
1/80 1/80 7.511 7e—04 1.999 4 17. 4 0.527 6 11.0 1. 186 9 405. 9 35.934 7

B 1R ARV RE B () IR EE A i LAl L N =N, =N, i}, B (5" ) B 4HFE 8 5 A5 2 F i | —
AL, 0 s 2B/ T LTS R . B AR SO A 41 i 28 8 4 R AR Bk R I S B30 0%

0.4 0.5
+ N=9. M=10 * N=19, M=20
03 ’ 0.4
0n 0.3
0.1 ﬂ******* 2? *\k
j 0 Kk RORME R R KOO R S R j 0
S e £ 01 7
T -0.2
-0.2 03
-03 -0.4
-0.4 —6.3 —6.2 —6.1 0 0:1 012 0‘.3 014 -0.5 0 0.5
Re (A ) Re (1)
a b
0.5 0.5
04 * N=39, M=40 04
0.3 0.3
0.2 0.2
E ()‘(1) M E 0.(1)
E o1 h s E o1
—0.2 -0.2
-03 -0.3
-0.4 -0.4
-0.5 0 0.5 -0.5 0 0.5
Re (1) Re (1)
c d

B 1 ) i RER BG OB IEES HE

Fig. 1 The distribution of eigenvalues of iterative matrix B(y" ) for example 1
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Tab. 2 Numerical results for example 2

LRI R AE ik ¥ GMRES K4k GMRES
z h RARBRE RS
BARYH RRE /s BAWREC RETE/s BEAREC HHREE /s

1/100 8. 439 9e—03 — 9.9 0.162 7 6.0 0.444 8 120. 8 3.622 4
1/200 3. 685 8e—03 1.195 2 10. 9 0.298 8 6.1 0.461 7 76. 8 4.458 1
1/400 1. 062 5e—03 1.794 5 11.9 0.628 6 7.0 1.014 6 48.9 5.721 2
1/800 160 2. 737 Oe—04 1.956 8 12.4 1.316 1 7.1 1.972 1 31.1 8.835 9
1/1600 6.767 5e—05 2.015 9 12.7 2.635 5 7.4 4.071 5 19.1 8.9211
1/3200 1.562 2e—05 2.115 0 12. 8 5.207 9 7.5 8.214 8 12.6 9.770 2
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Tab. 3 Numerical results for example 2
LRI R AE T4t 2 GMRES K43 GMRES
’ ! AN/ €1 THEIT A /s EYAN/ € THE a5 AR KL PHE I E] /s
1/80 11.3 0.024 7 5.5 0.037 4 79.4 0.316 1
1/100 11.3 0.033 9 5.5 0. 049 6 108. 6 0.736 3
1/40 1/120 11.3 0.048 2 5.5 0.065 1 130.9 1.168 8
1/140 11.3 0. 055 8 5.5 0.116 9 167. 1 1.927 8
1/160 11.3 0.069 1 5.5 0.086 7 196. 9 2.2398
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Fig. 3 The distribution of eigenvalues of iterative matrix B(5" ) for example 2
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A Class of Alternating Splitting Preconditioning Method for
Spatial Variable Coefficient Reaction-Diffusion Equations

JIANG Qinsha, CHEN Hao
(College of Mathematical Science, Chongqing Normal University, Chongqging 401331, China)
Abstract: [ Purposes It studies fast iterative solvers for the linear system arising in the modified Douglas splitting discretization of the
reaction-diffusion equation with variable diffusion coefficients. [ Methods]The matrix structure of the resulting linear systems is the
sum of an identity matrix and a diagonal-times-SPD matrix. By making use of an alternating splitting iteration technique, a class of
splitting iteration methods and corresponding preconditioners are established. [ Findings ] Theoretical analysis shows that the
proposed methods converge to the unique solution of the linear system unconditionally. Moreover, the analytic value of the optimal
iteration parameter is obtained. [ Conclusions ]Numerical examples are presented to illustrate the effectiveness of this approach.
Keywords: reaction-diffusion equation with variable coefficients; modified Douglas splitting method; alternating splitting iteration

method; preconditioner
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