Homeworlk 4

Mathematical Modeling

Due: October 3. 2018

Problems for Everybody

. In this problem we study 2 x 2 systems of linear ODEs:

g = Ay, y=[g'] A=[‘c' 3]

Classily the origin as a a stable/unstable spiral, node, or saddle, and sketch the phase portrait for each

of the following eases:
i<t L] 2 [ -2 i 2] [o -2
f= 03 —1|]2 3|2 -1{'|-2 1|2 o]"

. Show that

z (t) = e [_czlsr(],géa)] and z2(t) = [:2;((,%?)]
are two solutions of the linear differential equation:
I = |:—(:5‘ g] .

The principle of linear superposilion ensure that all solutions can be written as a linear combination
of z; and xa:
x(t) = cpey (€) + caxalt).

Write z(t} in the following lorm:

x(t) = ae®(1) [-C E;Eff';ﬁ)] ’

with a = /¢y + ¢5. The parameter ¢ is called the phase. Find an expression for the phase depending
on ¢; and ca.

3. For a 2 x 2 matrix A prove that the eigenvalues Ay 2 of A satisly:

Tr{A)

2

Ma = o 2 IRCAN = ddet(A).

Hint: You can use the [act that Tr(A) = A + A2 and det(A) = Ay Aq.
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