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Algorithm 1-1 Gram-Schmidt

1. Compute ry; =|| z1 [|2. if r11 = 0 stop, else compute ¢ = 1 /713
2. For 7=2,...,r, Do
3. Compute r;; = (z;, ) for i=1,2,...,57—1

4. =, - ria

5. 1 =lql2

6. If r;; = 0 then stop, else ¢; = (j/rjj
7. EndDo
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Algorithm 1-2 MGS

1. Define ry; =|| x1 ||2 . If 711 = 0 stop, else ¢1 = z1 /713

2. For j=2,...,r, Do

3.  Define ¢ = z;

4. Fori=1,...,7—1, Do

0. rij = (4, )

6. q=q—Tijq

7. EndDo

8.  Compute 7;; =|| ¢ ||2

9. If rj; = 0 then stop, else ¢; = ¢/rj;
10. EndDo
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Algorithm 1-3 Arnoldi

1. Choose a vector vy such that || vy |2=1

2. Forj=1,2,...,m Do

3. Compute h;; = (Av;,v;) for i =1,2, ..., j
4. Compute w; = Av; — Zgzl hijv;

5o hjray =l wj ll2

6. If hjt1; = 0 then stop

7. Vi1 = ;[

8. EndDo
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Algorithm 1-4 Arnoldi MGS

1. Choose a vector v; such that || vy [[o=1

2. For 7 =1,2,....,m Do

3. Compute w; = Av;

4. Fori:=1,...,7, Do

5. hij = (wj,v;)

6. w; = w; — hi;v;

7. EndDo

8. hjv1,; = w; |l2 . If hjy1; = 0 stop
9. Vi1 = wi/hji
10. EndDo
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Algorithm1-5 GMRES

1

2

3.
4.

10
11

12

. Compute g = b — Az, f =|| 70 ||2, and vy =10/
. For j=1,2,....,m, Do
Compute w; = Av;
Fori=1,...,7, Do
hij = (wj, v;)
w; = w; — hijv;
EndDo
hjt1j =l wj ||z . If hjt1; =0 set m = j and go to 11
V1 = Wi/ hji1
. EndDo
. Define the (m + 1) x m Hessenberg matrix H,, = {hijh<icmit1<j<m

. Compute ¥,,, the minimizer of || Be; — H,y ||2, and ., = 20 + Vim
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Algorithm 1-6 Restarted GMRES (GMRES(m))

1. Compute 19 = b — Az, 5 =|| 70 ||2, and v, = 1o/

2. Generate the Arnoldi basis and the matrix H,, using the Arnoldi algorithm starting
with (%]

3. Compute ¥,,, which minimizes || Be; — H,y ||2, and ., = 20 + Vi

4. If satisfied then stop, else set o = x,, and go to 1
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