
BSM Course on Markov Chains and Dynamical Systems, Spring 2026
Quiz #8, May 5; NAME:

Consider the 2× 2 matrices A = A1 and A = A2. For both of them:
(a) Sketch the phase portrait of S : R2 → R2, S(w) = A · w.
(b) Decide if (and argue why) it is possible to define a toral automorphism T : T2 → T2, T (w) = A · w ( mod Z2).
If yes, decide if this toral automorphism is hyperbolic.

1. A1 =

(
3 1
2 1

)
.

2. A2 =

(
1/2 −1/2
1/2 1/2

)
.
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