
MATH 489

INSTRUCTOR: PROFESSOR LEISMAN

Homework Policies

(1) Due at the beginning of class – if it is not turned in by 11:05, it will be considered late!
(2) You are welcome and encouraged to work together on homework.
(3) You must turn in your own work, do not copy answers from others. This is not helpful to you at all.
(4) If you work with others, write the following on the top of your assignment: “I worked with ...... on this assignment.”
(5) Number your problems appropriately (according to numbering in book or on problem sheet)
(6) Please draw a box around your final answer when applicable.
(7) I will accept neat hand written homework or typed homework (perhaps LaTeX).
(8) Show all work.

Homework 9: Due Thursday, November 29

(1) Book problems (pg 322): 7.9, 7.11, 7.16
(2) Consider orbits of

r′ = r(r − 2)(4− r)
θ′ = 1.

(a) Find the ω-limit sets of the orbits with initial conditions (r0, θ0) = (0.2, π), (1.9, 0), (2, 0), (3.5, π/2).
(b) Find the α-limit sets of the orbits with initial conditions (r0, θ0) = (0, 0), (0.2, π), (1.9, 0), (2, 0).

(3) Book problems (pg 353): 8.9, 8.12
(4) Coding problem: Write a computer code that numerically solves the following differential equation using the 4th order

Runge Kutta method (discussed in Appendix B of the book, and we talked about it in class on November 15; you
can find some sample code in plotsforday24.m on the website). Your code should produce a phase plane showing
solution trajectories for different initial conditions in the (x, y). Include initial conditions in the range x0 ∈ (0, 1) and
y0 = 0. Determine the stability of the equilibrium point at (0, 0). Here is the ODE to solve:

x′ = y − x2

y′ = −x
(5) Computer Experiment 7.3 on page 304. (Hint: If there are attracting periodic orbits to find, it will take some amount

of time to converge to them. If a periodic orbit has period 2π, for example, you should not need to plot much more
than the last 2π of the time domain...) Once you find initial conditions that generate each of the three different
attracting periodic orbits, please include one plot of all three orbits as well as individual plots of each of the three
orbits. Label the periods of each.
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