Department of Mathematical Sciences
George Mason University
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1. Consider the matrix

() Determine abasis of generalized eigenvectors suitable for determining the Jordan form of A.
(b) Usepart (a) to calculate e,
2. Consider the system
= x3—2xy
—y+ X2

(8 Findthefirst few termsin the power series expansion for the stable and center manifolds of the origin.
(b) Determine the equation for the flow on the center manifold.

3. (a) DefineaC?! dynamica system on adomain D C R".
(b) Suppose¢ : R x D — DisaCl dynamica systemwhere D isan open subset of R". Let Xo € D. Define
YyV:R>Dandf:D— Dby
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Show that y (t) defined above is a solution to the IVP
y="1y), YO0 =x

4. The equation of motion of aparticleis given by

—X+c-sgn(x), [X]>c

X =
0, IX|] <c

wherec > 0.

(a) Determine all equilibria.
(b) Sketch aphase portrait for the motion.
(c) Conjecture on the nature of the non-equilibrium solutions. Try to prove your conjecture.



