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Problem 1 (Prove the details). (1+1+1+1+2 Points)

Consider the proof of Lemma 2.4.3.

(i) (Step 1) Prove that for all n ∈ N

||Φ̃ζn − Φ̃ζ ||T 󰃑 sup
t∈[0,T ]

||ζn(t)− ζ(t)|| ||Φ||T .

(ii) (Step 1) Prove that P -a.s.

1󰁖∞
m=1{τm−1<T=τm} = 1.

(iii) (Step 2) Explain the penultimate equality.

Consider the proof of Lemma 2.4.4.

(v) How exactly can Lebesgue’s dominated convergence theorem be used to conclude that
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󰁆󰁄 → 0, l → ∞.

Consider the proof of Proposition 2.5.2.

(vi) Prove in detail that P ◦ (W J(t)−W J(s))−1 = N(0, (t− s)JJ∗).

Problem 2 (Definition (2.5.2)). (4 Points)

Let W be a cylindrical Q-Wiener process. Prove that the stochastic integrals
󰁕 t
0 Φ(s)dW (s), t ∈ [0, T ], can

be uniquely defined for every process Φ ∈ NW .

Problem 3. (4 Points)

Prove Exercise 2.5.4. in the lecture notes.
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