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1. Let Un, n ∈ N, be an exhaustion of M by open subsets. Prove that for
all 0 ≤ f ∈ L2(M), t > 0, one has

PUn
t f |Un ↗ Ptf µ-a.e.

2. Let ζ : I × M → R be continuous (with some interval I ⊂ R), and
assume ∂tζ exists (classically) and is continuous on I ×M . Show that for
all open relatively compact U ⊂M , the Banach-space valued map

I 3 t 7→ ζ(t, ·) ∈ Cb(U)

is strongly differentiable, and that its strong derivative (d/dt)ζ equals ∂tζ
on I × U .
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