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1. Let A € R and consider the Jordan block J = (3 i\)

" A" At
(a) Prove that J" = (0 \n >
(b) Under what condition(s) is J invertible? In this case, calculate J~! and
Jm

(c) Show that if A > 1 then lim ||J"z|| = oo for all z € R?\ {0}.

n—oo
(d) Show that if A < 1 then lim ||J"z|| = 0 for all z € R

n—oo

2. Consider the two dimensional linear dynamical system x, .1 = Ax, given by

the matrix
A=t L3
S 2\—V3 1)
(a) Find the eigenvalues of A. Does the system have any fixed points other
than x = 07

cosf@ —sinf

(b) By writing A in the form A = <sin9 cos 0

>, determine the periodic
points of the system.

(c) Hence or otherwise, show that x = 0 is a stable but not attracting fixed
point of the system.

3. Consider the two dimensional linear dynamical system x,,; = Az, given by
the matrix
4 -3
2 2

Find the eigenvalues and eigenvectors of A and hence the stable and unstable
subspaces of the dynamical system.



