Use words to describe the solution process.  Typeset solutions.  

Work is to be done without the aid of a calculator or computer.  Show all steps.  For example, if you integrate by parts, show all the steps of integration.  If you use an integral table, state that as well.
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T = 2r—by (2)
= ar-— 2. (3)

(a). Write this system in matrix form Z’ = AZ.
(b). Determine the eigenvalues of A in terms of the parameter a.

(c). The qualitative nature of solutions depends on . There is a critical value of & which
separates two different dynamic regimes (i.e., the qualitative nature of the phase por-
trait changes). Find this critical value a. (We call such an a a bifurcation point.)

(d). Sketch a typical phase portrait for a value of a below, and for another value above,
the critical value from part (c). (If you did not find the critical value from part (c),
sketch phase portraits for « = 0 and @ = 1.)




Please note: the sketch cannot be computer or calculator made. If it is not obvious how you developed the sketch by hand, then please explain. Thanks.
