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1. Aufgabe: a) The Black-Scholes equation for a european option with payoff H(Sr) reads
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To turn (1) into a constant coefficient equation, we start by introducing the variables x and
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b) Equation (9) looks almost like the diffusion equation. To eliminate the first derivative

with respect to x we put

and make the ansatz

which gives
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c) We have
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Furthermore, with the substitution of variables
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Thus, also the correct initial condition is fulfilled.

2. Aufgabe: According to Aufgabe 1c we have

Since
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we arrive at (S = €%, t =

V(S,t) =
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Finally, we substitute
to obtain
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the statement follows.

rT

e Tu(x,t) = V(e , T —71) = V(S,1)

T-71)

e—kx—k27/2 e T % U(ZL’,’T)

_(a—y)?

_ L2 _
e ke — k*T/2 e T % / eky H(eay) e >
R

_(z—y)?

X

/ ekz H(eax eaz) e o

X

R
H(Se’) o~ 5 e
R

X

E2/24+7)T

X

6_(

/RH(Se" 2 e

(z—kym)?
—rT o\/T 2 - dz
e X /RH(SG )e =

2 — kT =1y

2

—(k2/24+7r)T % /ek(y—x) H<€¢7y) e 5
R

dy

2rT

dz

V2T

2
/H(Se" Tz)efTJrk\/Fzﬁ
R

-rT o\/T T - d
et /RH(Seﬂwkf))e .
2
—rT o\/T okt -5
= ¢ xAH(Sefy+k)e 2\‘/1—;’7

2

T o o
- o(59) - g
o O'O_ 9 r 9

Ver

—kyT)2 2.
_%4_% dz
V2



