Fast Solvers WS 2012/13
Tutorial 10 - Bonus Thursday, 31 January, S2 054, 9.15-10.00

Let us consider the following theorem from the lecture:

THEOREM 10.1 The identity

B2 =|(I-T)IT=Ty)--(I-T)|? = -2
1B =1 =T) U =Tom)- =T "= 7=
holds, where T), = T+ 1T, — 17 Ty, and
4 1
co = sup _inf (TkT; T wk,wk)
lvll=1 2k ve=v \ —
with wy, = Zj:k v; =T, v and ||+ || = || ||a is @ norm induced by (-,-) = (-, ), assuming

that I — Ty, is non expansive, i.e., |[[ — Tg|| < 1.

Prove that if I, denotes the elliptic projection on V4, i.e.,

II,: V — Vk,
v — o,

defined via the relation
a(llyv, wg) = a(v,wg) Ywg € Vi,

we have that

Cp < sup i <(T;1 — I)(Iy — p—y)v, (I, — kal)v> .

lol=1 7=

11



