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1. Calculate and put the following in standard form (i.e. in the form z = a + ib).[4]

(a) (2 + 3i)(1 + i) (b) | − 4 + 2i| (c) 2
(−4 + 2i

)
(d)

1 + i

1 − i

2. Put z = 1 + 3i in its trigonometric form, i.e. in the form z = |z| (cos θ + i sin θ).[2]

3. Find the eigenvalues and the eigenvectors of A =

⎡
⎢⎣ −2 0 0

0 1 4
0 1 1

⎤
⎥⎦.[6]

4. Find the eigenvalues of B =

[
1 2

−2 1

]
.[2]

Bonus: [2 points] Find the eigenvectors of B. [Hint: complex numbers will be
involved.]

5. Let xn+1 = Axn be a discrete dynamical system, with the initial state x0 =

[
0
1

]
[6]

and A =

[
1 0.5
0 0.5

]
.

(a) Why is A a Markov matrix?

(b) Find the eigenvectors and the eigenvalues of A.

(c) Find the equilibrium point (i.e. the eigenvector associated with the eigenvalue
λ = 1) by choosing the parameter such that the sum of the components of
the equilibrium point is equal to 1.

(d) Write the initial state x0 as a linear combination of the eigenvectors of A
(with the equilibrium written as in c)).

(e) Write the solution xn by calculating xn = Anx0.
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