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Topic:: Nonreal eigenvalues

Topic:: Phase portraits

Read:: ODELA 3.5

Phase portraits

- axes for dependent vars only, not independent (parametrization)

- equilibrium points, 2-dim’l systems

includes all vectors x in null(A)

origin is always one, and the only when A is nonsingular

classifying equilibrium at origin

stability

globally asymptotically stable: all solutions have origin as limit

unstable: ICs arbitrarily close to origin go infinitely far away

stable: solns starting finite distance from origin remain finite dist.

type

node: eigenvalues are all real and of the same sign

saddle: eigenvalues are all real with some positive, some negative

spiral: eigenvalues are nonreal

center: special case of spiral, where eigenvalues are purely imaginary

- examples

1. x’ = [1 1; 3 -1] x

gen’l soln: c1 eˆ{-2t}<1, -3> + c2 eˆ{2t}<1, 1>

2. x’ = [2 1; 1 2] x

gen’l soln: c1 eˆ{t}<-1, 1> + c2 eˆ{3t}<1, 1>

Euler’s formula

When A has eigenvalue alpha + i beta and corresp. eigenvector u + iw
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Maetaariaseries
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MATH 231 Lecture Notes

3. x’ = [-1 -3; 6 5] x

4. x’ = [-15 -20 -20; 14 19 20; -6 -10 11] x

has eigenpair (-1), <0, 1, -1>

has eigenpair (-3-4i), <1, -1, 2/5 + i/5>
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