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As in the lecture, let R>i : Vi → V be a linear and injective prolongation operator. Define
the local bilinear form

ai(vi, wi) := a(R>i vi, R>i wi) for vi, wi ∈ Vi ,

let P̃i : V → Vi be defined by

ai(P̃i v, wi) = a(v, R>i wi) ∀wi ∈ Vi ,

and let A, Ai be the operators associated to ai(·, ·), a(·, ·), respectively.

04 Show that

(i) Ai = Ri A R>i

(ii) P̃i = A−1
i Ri A

05 Prove that Pi := R>i P̃i is a projection, i. e., P 2
i = Pi.

Use the projection property to show that

a((I − Pi)v, Pi w) = 0.

06 Show that

a(Pad u, v) =
N∑

i=1

ai(P̃i u, P̃i v) = a(u, Pad v),

where Pad =
∑N

i=1 Pi.

You may use all (proved) results from the lecture.
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