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Problem 7
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Suppose that 𝑀 is a diagonalizable 𝑚 ×𝑚 Markov matrix with all positive entries. For each of the following, say 
whether the ODE solutions at large times t are expected to be exponentially growing, exponentially decaying, 
oscillating forever, or approaching a nonzero constant, for a randomly chosen initial condition 𝑥(0)— or multiple 
possibilities depending on M. Justify your answers

Problem 8

a.
𝑑𝑥

𝑑𝑡
= 𝑀𝑥

b.
𝑑𝑥

𝑑𝑡
= 𝑀 − 𝐼 𝑥

c.
𝑑𝑥

𝑑𝑡
= 𝑀2 −𝑀 − 𝐼 𝑥
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Problem 10


