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Problem 1. Suppose f(t) = f1(t) − f2(t), where f1, f2 are increasing func-
tions. Show that f is of bounded variation on any finite interval [0, T ].

Problem 2. Let B be a standard Brownian motion. Prove [B,B]t = t for
t ≥ 0.

Problem 3. Let Bt, t ≥ 0 be a Brownian motion and At, t ≥ 0 a continuous
process of bounded variation. Prove [B,A]t = 0 for t ≥ 0.

Problem 4. Let {Bt, t ≥ 0} be a standard Brownian motion. Set Ft =
σ(Bu, 0 ≤ u ≤ t) and F0 = {Ω, ∅}. Prove that Zt = B3

t − 3
∫ t

0
Budu, t ≥ 0 is

a martingale w.r.t. Ft, t ≥ 0.

(Hint: If X ∼ N(0, σ2), E[X3] = 0. )
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