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25 Which iteration error estimates do you know for the preconditioned Richardson
method (3.33) considered in Exercise 22 !

26 Provide the detailed (i.e. for the iterates uk and λk) algorithm of the so-called
Bramble-Pasciak-PCG which is nothing else but the preconditioned (with S̄) CG
for solving system SX = F (this is system (61) from Chapter 2 of the Lectures),
where

S̄ =

(
A− A0 0

0 D

)
.

Hint: The preconditioning equation S̄ W = R has the residual (defect)

R = F − SX =

(
(A− A0)A

−1
0 (f − Au−BTλ)

B[A−1
0 (f − Au−BTλ) + u] − Cλ− g

)
. (3.37)

The right-hand side shows that the inversion of A − A0 is not necessary (see also
Exercise 2.24 from Chapter 2 of the Lecture) !

27 Provide the corresponding iteration error estimate for the Bramble-Pasciak-PCG
from Exercise 26 !
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