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Let € € LP(Plg,;| - |) for some p > 2. Show that the SDE
dX; =log(1 + X7)dt + 1ix,»01 XedWy, t€[0,T], Xo=¢,

has a unique solution process X : [0,7] x Q — R.

Show that the SDE

dX, = 3X,Pat +3x3aw,, te0,T], Xo=0.

has infinitely many solution processes X : [0, 7] x © — R. Explain which condition of

the existence-and-uniqueness theorem from the lecture is violated.
Hint: Use the function 6, := (x — a)*1,>4) for some constant a > 0.

a) Let a € R, € (0,00), let Y: @ — R be an N, go-distributed random variable,

and let &: R — R be the function which satisfies for all x € R that

Prove for all K € R that

38 @(70‘_12(1() + ﬁ) — K@(Q_IE(K)> K >0

E[max{e’ — K,0}] = .
[max{ 3 VR k<0

Hint: First show for an N ;-distributed random variable X and ¢ € (0, 00) that

E[eCX] = exp(%c )

b) Use the above formula to derive the price of a European call option.
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