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Abstract: By analysing the structure of restarted GM RES algorithm, we discover that residual
vector and Krylov subspace have an influence on the convergence velocity of GMRES (m) algo -
rithm, and deduce that the residual vector has a direction cosine relationship with the first vec-
tor and m + 1 vector in Krylov subspace. A numerical example is used to verify its rationality.
Algorithm analysis indicates that the convergence velocity of GMRES (m) method is slower
when the project of the residual vector ri+1 is large in the krylov subspace vi vector and small in
the krylov subspace vmti vectors or vice versa.
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Table 1 Error vector norm and it s corresponding value from
each restarted of GMRES(m)
Vi1 Vi1 Vi Vi1 Vi1
Restar Vector norms Consine Cosine
numb ers of 74
1 9. 876281e— 01 0.03123154 0. 3237097
2 2.691332¢— 01 0. 27250459 0.3382714
3 9.421787e¢— 02 0. 35007897 0. 2608604
4 3.383677¢— 02 0. 35913329 0. 2390161
5 1.252233e— 02 0. 37008055 0. 2338973
6 4. 687057¢— 03 0. 37429587 0. 2269883
7 1.776740e— 03 0. 37907374 0. 2282358
8 6.767735¢— 04 0. 38090738 0. 2230957
9 2.592560e— 04 0. 38307654 0.2261224
10 9.949717¢— 05 0. 38377957 0. 2215470
11 3.829447¢— 05 0. 38377957 0. 2255797
12 1.475344e— 05 0. 38526287 0.2212918
13 5. 694296e— 06 0. 3859404 0. 2259923
14 2.199562e¢— 06 0. 38627458 0.2218386
15 8.508285e— 07 0. 38681727 0. 2270088
16 3.293697e¢— 07 0. 38711639 0. 2228920
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