MAT 239 (Differential Equations), Prof. Swift
Worksheet 29, Eigenvalue hack, and the Swift method.

The eigenvalues A; and A, of a matrix 2 X 2 matrix A, satisfy
)\1+/\2=Ta.nd)\1-)\2=D

where T' = Tr(A) is the trace of A (the sum of the diagonal entries) and D = Det(A) is the
determinant of A. That is enough to find the eigenvalues of A in many cases. If that doesn’t
work, use the fact that the characteristic equation of A is A2 — TA + D = (.

1. Use these hacks to find the eigenvalues of the following matrices:

A ]

2. Fill in the first row so the eigenvalues are 3 and —2.
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. dx |3 —13 3
3. Use the Swift method to solve the IVP i [5 1 } x, x(0)= [_1()] .

Note: Paul does this the hard way in example 3 of his notes on complex eigenvalues.
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