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Approximate inverse precondltlomng using MR Method
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The mumerical solutions of large linear systems of equations are extremely demanding in
term of scientific computing. In this paper, we use GMRES method which takes advantege
of solving these linear systems of equations whose coefficient matrices are nonsymmetric and
nonsingular. In general, preconditionings are used to get aprroximate solutions more quickly.
There are many ways to generate approximate inverse preconditioners, which are minimized
the frobenius norm. In this paper, we use MR method for computing the approximate in-
verse precondeitioner, and we show that the relation ship between the frobenius norm and

the iterations of GMRES method.
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04: begin B
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13: end
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0l: M := M,
02: for each column j :=1 ton do
03: begin
04: m; = Mej;
05: fori=1toT;
06: rj = e; — Amy;
07: o = (15, Ar;) [ (Ary, Ar;);
08: mj :=mj + 5Ty,
09: apply dropping to m;;
10: end
11: end
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03: begin
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05: fori=1toT;
06: rj = e; — Amy;
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09: apply dropping to m;;
10: end
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15: begin
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19: hi‘n = (ﬁn+1,vi);
20: Unt1 = Ong1 — hini;
21: end
22: hntin = Ons1 (25
23: Vj41 = {1n+1/hn+1,n§
24: end
25:  compute y = miny |||| 7o || €1 — Hny ||2;
26 Ty = To+ MViyym;
27.  if || b— Azm ||2< € then
28: stop iteration
29: endif
30: T0:=Zm;
31: 79:=b— Axg;
32: v =70/ | 7o |2
33: goto start
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method frob | Iter T, Time
GMRES(20) 3803 0 64.1
s-mrl+GMRES(20) 6950 - 20.74 | 247.23
s-nrD+GMRES(20) 1541 | 1083 | 19.85 44.15 £
s-mr0+GMRES(20) 1512 | 1242 | 19.41 53.21 3
d(01)-mrl+GMRES(20) | 5180 - 286.00 | 515.63 %
d(01)-mrD+GMRES(20) | 4064 | 3803 | 294.97 | 374.08 g
d(01)-mr0+GMRES(20) | 3852 | 3805 | 288.51 | 367.77
d(03)-mrl+GMRES(20) | 1965 | 821 | 270.634 | 292.02
d(03)-mrD+GMRES(20) | 898 | 1034 | 28835 | 319.17
d(03)-mr0+GMRES(20) | 1571 | 1242 | 284.72 | 312.49
d(05)-mrI+GMRES(20) | 1571 | 1242 | 301.98 | 330.08
d(05)-mrD+GMRES(20) | 898 | 1034 | 28286 | 309.85
d(05)-mr0+GMRES(20) | 1571 | 1242 | 301.98 | 330.08
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method I, frob Iter T, Time
GMRES(20) 0 - 3803 0 641
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s-mrD+GMRES(20) 3 | 1635 | 1071 | 2869 | 5269 3
s-mrD+GMRES(20) 4 | 1741 | 1061 | 34.19 | 58.00 &
s-mrD+GMRES(20) 5 | 1821 | 1055 | 60.71 | s4.28 ~
d(01)-mrD+GMRES(20) | 2 | 4064 | 3803 | 294.97 | 374.08
d(01)-mrD+GMRES(20) | 3 | 4064 | 3803 | 393.27 | 474.93
d(01)-mrD+GMRES(20) | 4 | 4064 | 3803 | 535.17 | 614.96
d(01)-mrD+GMRES(20) | 5 | 4064 | 3803 | 570.65 | 648.87
d(03)-mrD+GMRES(20) | 2 | 898 | 1034 | 28835 | 319.17 &
d(03)-mrD+GMRES(20) | 3 | 655 | 626 | 398.94 | 419.04
d(03)-mrD+GMRES(20) | 4 | 510 | 606 | 496.12 | 519.19
d(03)-mrD+GMRES(20) | 5 | 418 | 429 | 596.36 | 613.90
d(05)-mrD+GMRES(20) | 2 | 898 | 1034 | 28286 | 309.85
d(05)-mrD+GMRES(20) | 3 | 655 | 626 | 404.29 | 425.19
d(05)-mrD+GMRES(20) | 4 | 512 | 616 | 509.30 | 533.98
d(05)-mrD+GMRES(20) | 5 | 419 | 423 | 609.54 | 630.15 E
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