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. . dx
1. Consider a linear system — = Ax, where

dt
0 1 0
A=1{0 0 0
0 -1 0

(a) (6 %) Compute the matrix exponential e’.
(b) (7 %) Find all xq such that the solutions x(t) with x(0) = xo are unbounded as ¢t — co.

(c) (7 %) Find all xo such that the solutions x(t) with x(0) = xo are unbounded as t — —c0.

2. (10 %) Consider the following equation for z(t):
dz -
dt
with z(0) > 0 and o > 0. Show that the only value of o such that the equation has solutions that are
both unique and exist for all time is o = 1.

3. Consider the second order differential equation

(a) (7 %) Find the equilibrium point(s) and classify their types(sources, sinks, saddles, etc.) for
|A| > 1/8.

(b) (7 %) Find the equilibrium point(s) and classify their types(sources, sinks, saddles, etc.) for
|A| < 1/8.

(c) (6 %) Draw the trajectories in the phase plane for |A| > 1/8. (Please include trajectories that
connect equilibrium points if any.)

4. Consider the system

dx
= =—y+af(zy)
Z=c+yfl@y), @y R,

where f(z,y) = (2% +7)* = 3(z* + %) + L.



