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1 Show that D :=
√
−1 d

dt
: C1

c (R)→ C1
c (R) is symmetric in L2(R) and closable but not

closed; describe the closure.

2 Let D ∈ Ldense(H1, H2), then D? is closed.

3 Let D ∈ Ldense(H1, H2) and define U ∈ L(H1, H2) by U((x, y)) := (x,−y). Then

U(gr D?) = (gr D)⊥.

4 Consider an operator D ∈ Ldense(L2(Rm,CN1), L2(Rm,CN2)) given by

Ds(x) :=
∑
|α|≤k

Dα
∂|α|s

∂xα
(x), s ∈ Ck

c (Rm,CN1),

where Dα ∈ L(CN1 ,CN2); D is called a differential operator of order k with constant
coefficients. Show that D is closable.

5 Let d : λc(M)→ λc(M) be the de Rham operator on an oriented Riemannian manifold.
Show that d is closable in λ(2)(M).
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