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Problem 1 (Prove the details). (2+2+2 Points)
Consider the situation of the proof of Lemma 3.1.4.

(i) Prove (3.1.14). In particular, determine the martingale (Mén’m)(t))te[opo).
Consider the situation in the proof of Proposition 3.2.1.

(ii) Prove that P-a.e. for all t € [0,7] and all n € N
n — su (n) n
XA YD (R)) = X (A (R)) Py () (B) < X — Xo[2e™sPmen 07T ) 1),

for some continuous local (F;)-martingales (mg) (t))tefo,7) such that mg)(O) = 0. Identify (mgl) (t))te[0,00)-
Consider the situation in the proof of Theorem 3.1.1.

(iii) Show that 7(R) (defined below (3.2.3)) is an (F;)-stopping time for every R € [0, 00).

Problem 2. (4 Points)

Consider Section 4.1 in the lecture notes. Prove that H* C V* continuously and densely, i.e. show that
the canonical embedding i* : H* — V* is a bounded linear operator which is one-to-one and i*(H*) C V*
is dense.

Problem 3. (2 Points)

Consider Section 4.1 in the lecture notes. Prove that V* is separable.



