Comparison:

FEM system Kju;, = f N for quasi-uniform mesh, d-dimensional model problem

’operations \dzl\d:Q \d:?) ‘

Gauss, optimal reordering, band structure | O(ny,) | O(n)/?) | O(n2)

method of steepest descent O(n})
CG O(nj,

Implementation of CG

Lemma 1.63 implies

(i) g = (Tkapk) _ (Tk, Tk)
(Apk, pr)  (Apx, pr)

(i) ag—1(rk, Apr—1) = (rk, ak—1Apk_1) = — (7%, T%)
—————

—Tr+TE—1

(i) oy = — (rk, Apr-1)  G) (Tks Tr) @ (re, Tk)
N (Apk—h pk—1) &k—1(Apk—1, pk—1) (Tk—h Tk—1)

Algorithm 1.66 (CG)

xo given
r0::b——f1w0
k=0
repeat
To ifk=0
Dr = . Tky Tk
Tk + Br—1Pr  With B = % else
k—1s Tk—1
. (ks Pr)
Trpi1 = Tp + QpPr With a = (Ap’—p)
ky Pk
Tkl = Tk — O APy (=b—Axpq)

k=k+1
until stopping criterion fulfilled, e.g. ||re|| < €||7rol|




