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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

‖E‖2 = ‖ (I − TJ) (I − TJ−1) · · · (I − T1) ‖2 =
c0

1 + c0

holds, where T k = T ∗k + Tk − T ∗k Tk and

c0 = sup
‖v‖=1

inf∑
k vk=v

J∑
k=1

(
TkT

−1
k T ∗k wk, wk

)
with wk =

∑J
j=k vj − T−1k vk and ‖ · ‖ = ‖ · ‖a is a norm induced by (·, ·) = (·, ·)a assuming

that I − Tk is non expansive, i.e., ‖I − Tk‖ ≤ 1.

23 Prove that if Πk denotes the elliptic projection on Vk, i.e.,

Πk : V → Vk,

v 7→ Πkv,

defined via the relation

a(Πkv, wk) = a(v, wk) ∀wk ∈ Vk,

we have that

c0 ≤ sup
‖v‖=1

J∑
k=1

(
(T
−1
k − I)(Πk − Πk−1)v, (Πk − Πk−1)v

)
.
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