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Inner iteration preconditioned Krylov subspace methods for

least squares problems d
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AB;-GMRES(k) method with inner iteration

B;A-GMRES (k) method with inner iteration,

1. Choose x 1. Choose xg
2. Compute ro = b — Az, B = ||rolly, v1 =70/ 2. Roughly solve AT = rq to obtain 7o = Borg
3. fOTj=1,2,...,k, do 3. ﬂ=||f‘0||2, V1 ='I~'0/,3
4 Roughly solve Az; = v; to obtain z; = Bjv; 4. for j=1,2,... )k, do
5. w;=Az; = AB;v; 5.  Roughly solve Aw; = Av; to obtain w = BjAv;
6. fori=1,...,7, do 6. fori=1,...,7, do
7 hi.j = (wj,'v,-) 7. hi.j = ('wj,'v,-)
8. w; = w; — h,,-,j'v,- 8. w; = w; — hi’j’Ul'
9. enddo 9. end do
10.  hjt1; = ||lwjll, 10.  hjt1,; = |lw;ll,
11, g =w;/hj4; 11, vy =wj/hjy;
12.  Compute min ||,Hel — I:ij”2 12.  Compute min ||,Hel — ﬂjy||2
y€ER? y€ER?
13.  if converges go to 15, else set ¢y = x; go to 2 18.  if converges go to 15, else set xo = x; go to 2
14. end do 14. end do
15. zj == + [21,...,2]y; = o + Bj [v1,...,vj] 15. zj =m0+ [v1,...,0;]Y;
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Row Action method, = [A1,Az,...,AN], = (XF,XZ,..., X%)T.
. Choose (9 € R 2 forfp=_ 1’12’5" .
. ort=1,2,---,
- for k=0,1,... do 3. Get XPT by solving
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where A\ is a relazation parameter

2 ImNume

b;—aTx* )
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2 4. X? —wa-’ +(1-w)X?
. end do 6. enddo
. end do 7. end do

where v and w are relazation and acceleration parameters
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diag 0.286 0.861 1.891 7.292 14.167 33.343 203.89 _(di 0_;,-% B 3_§E§ i 47-:;' 21.365 e 25,416
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first row: outer iteration number(inner iteration number) first Tow: outer iteration number(inner iteration number)

second row: cpu time[sec]

second row: cpu time[sec
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