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Exercise 41 (Stability of the Fully Implicit Method) (4 points)

The backward-difference method is defined via the solution of the equation

Aimpl w
(ν) = w(ν−1) with Aimpl = tridiag(−λ, 2λ+ 1, −λ).

Prove the stability.

Hint: Use w(ν) = A−1
impl w

(ν−1).

Exercise 42 (Front-Fixing for American Options) (4+2 points)

Apply the transformation

ζ :=
S

Sf(t)
, y(ζ, t) := V (S, t)

to the Black-Scholes equation.
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b) Set up the domain for (ζ, t) and formulate the boundary conditions for an American
call (Assume δ > 0).

Exercise 43 (Upwind Scheme) (5 points)

Apply von Neumann‘s stability analysis to
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∂x2
, b > 0

using the FTBS upwind scheme for the left-hand side and the centered second-order difference
quotient for the right-hand side.


