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Harjoitus 8 on tietokoneharjoitus. Tehtäviä tehdään yhdessä assistentin kanssa tietokoneluokassa
ja joistain tehtävistä palautetaan lyhyt selostus 6.4. harjoituksiin mennesä.

1. Show, that for everyA ∈ Rn×n, σ(A) ∩ iR = φ, there exists a matrixV such, that

A = V diag(T+,T−) V −1,

whereT− andT+ are upper triangular matrixes with eigenvalues with positive/negative
real parts. Test your result in Matlab for a set of random matrices. (Hint : use Matlab-
functionordschurto reoder eigenvalues).

2. Letf : Rd → R, f ∈ C∞. Try to find derivatives off numerically at pointu. Use similar
strategy as in Problem 3. Expandf as

f(x) =
k∑

j=1

γj [x]j + O(|x|k+1),

evaluatef at pointsx1, x2, . . . , xn, and use Least-Squares method to solve coefficient’sγj .

Return (by 6.4) a short eplanation out of the method. Test the method for functionssin(x),
sin(x1x2), sin(x1x2x3). Vary the number of evaluation points and polynomial degree. Try
to use complex evaluation points.

3. (Problem 3.3 p.46) The following is known as the McMillan map :

φ([ x
y ]) =

[
y

−x + 2y ( µ
1+y2 + ε)

]
,

whereµ = 2 andε = 0.05 . The origin is a fixed point and it is a saddle. Find the approxi-
mations of its stable and unstable manifolds by using the approach presented inT.Eirola,
J.Pfaler: Numerical Taylor Expansions For Invatiant Manifolds.


