Math 54, Quiz 12 Solutions Section 114 GSI Carter

1. Find the general solution to the following differential equation.
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Since the 2 x 2 matrix is invertible, 0 is not one of its eigenvalues, so we can let

Then x,(t) = 0, so
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By inspection, we see that the characteristic polynomial of the 2 x 2 matrix is (A — 2)(A — 1) and that
the eigenspace for the eigenvalue 2 is spanned by (1 O)T. The eigenspace for the eigenvalue 1 is
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Therefore the general solution is

x(t) = (1/12> +cre*t (é) + cpet (11> )

2. Let A= (1 _1) Compute e?t.

First, observe that A2 = 0, which follows from Cayley-Hamilton. Then
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