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Exercise 30 (LU Decomposition of a Special Tridiagonal Matrix) (4 points)

A matrix of the form

aq C1
by as Co
A= e e =: tridiag(b,, a,, c,)
bn—l Ap—1 Cp—1
b, an
with
‘CLl‘ > |C1’ > O,
|au| > |bu|+|cu|7bu7’é070u7é07QSMSTL—L
la,| > |bu| >0

is called an irreducible diagonally dominant tridiagonal matrix.

Show that an irreducible diagonally dominant tridiagonal matrix A = tridiag(b,, a,, c,) has
an LU decomposition A = LU with L = tridiag(b,, a,,0) and U = tridiag(0, 1,7,,), where
Q= ay, Y= clafl and

Qy = ay — bu’Y,u—la 2< p<n,
Vu = cuall, 2<pu<n—1.
Exercise 31 (Crank-Nicolson Order) (8 points)

Let the function y(x, 7) solve the equation

Yr = Yaa
and be sufficiently smooth. With the difference quotient

2w, — Wit1,y — 2Wip, + Wi—1
w
x Ax?

the local truncation error € of the Crank-Nicolson method is defined as

_ Yiv+1 — Yiv
ot

1
€: - 5 (5§yw + 5§yi,u+1) .

Show
e = O(AT?) + O(Az?).



Exercise 32 (Transformation of the Boundary Conditions of BS) (3 points)

In Exercise 7 the Black-Scholes equation is transformed into the equation

oy _ %
or Oz’

Transform the boundary conditions of the Black-Scholes equation accordingly.



