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Note: In the upper left hand corner of the second page of your homework set, please put the number of hours
that you spent on this homework set (including reading).

1. Perko, Section 3.4, problem 1: Show that () = (2 cos 2t, sin 2t)is a periodic solution of the system

. z?
T=—-4y+zx l—z—y

. z?
y=z+y|l-,-y

that lies on the ellipse (x/2)% + y2 = 1(ie., y(£) represents a cycle I of this system). Then use the
corollary to Theorem 2 in Section 3.4 to show that I is a stable limit cycle.

2. Perko, Section 3.4, problem 3a: Solve the linear system
. a -

and show that any at point (X, 0) on the Xx-axis, the Poincare map for the focus at the origin is given by

P(x0) = xo exp(2za/|bl). For d(x) = P(x) — x, compute d’(0) and show that d(—x) = —d(x).

3. Perko, Section 3.5, problem 1: Show that the nonlinear system
T = —y+ 2’
y=2z+y
z=—z(z* +y°)
has a periodic orbit y(#) = (cost, sint, Q). Find the linearization of this system about y(f), the

fundamental matrix ®(7) for the autonomous system that satisfies @(0) = I, and the characteristic
exponents and multipliers of (). What are the dimensions of the stable, unstable and center manifolds

of y(£)?

4. Perko, Section 3.5, problem 5a: Let D(¢) be the fundamental matrix for X = A(f)x satisfying
®(0) = I. Use Liouville's theorem, which states that

det ®(t) = exp/xtraceA(s)ds,
0

to show that if m; = e’T j =1, ..., nare the characteristic multipliers of y(f) then
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> m; = trace®(T)

j=1
and

n T

[[m; = exp/ trace A(t) dt.

: 0

=1

5. Perko, Section 3.9, problem 4a: Show that the limit cycle of the van der Pol equation
t=y+z—2°/3

y=-
must cross the vertical lines x = =+1.
Retrieved from "https://www.cds.caltech.edu/~murray/wiki/index.php?

title=CDS_140a_Winter_2014_Homework_ 7&oldid=16928"

= This page was last modified on 19 February 2014, at 14:37.


https://www.cds.caltech.edu/~murray/wiki/extensions/wikitex/tmp/d274fb1743cabd0d88ba1b520357aa5a
https://www.cds.caltech.edu/~murray/wiki/extensions/wikitex/tmp/8074ac0f63f7072c6fc61cc45d15d29b
https://www.cds.caltech.edu/~murray/wiki/extensions/wikitex/tmp/eb4083c224f1ffe7aaaad5409f67d2a3
https://www.cds.caltech.edu/~murray/wiki/index.php?title=CDS_140a_Winter_2014_Homework_7&oldid=16928

