
Hochschule RheinMain WS 2023/24
Prof. Dr. D. Lehmann
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1. Aufgabe: a) The Black-Scholes equation for a european option with payoff H(ST ) reads
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with the final condition
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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
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and make the ansatz

v(x, τ) = e−αx−βτ u(x, τ) (11)
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With the choice
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we arrive at the diffusion equation for u = u(x, τ),
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Since

u(x, τ) = e+αx+βτ v(x, τ)

= e+αx+βτ e+ rτ V ( eσx , T − τ ) (17)

and because of
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we have the initial condition
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c) We have
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Thus, also the correct initial condition is fulfilled.

2. Aufgabe: According to Aufgabe 1c we have
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Since
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we arrive at (S = eσx, t = T − τ)
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Finally, we substitute
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the statement follows.


