
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.
(9) You don’t need to turn in this sheet.

Homework 1: Due Thursday, September 6

(1) Consider the dynamical system f : R→ R defined as f(x) = x− x3.

(a) Show that the orbits starting from −
√

2 < x0 <
√

2 converge to the fixed point xf = 0. (Note that you cannot
use the derivative test. Show this in the best way you can come up with. Try to do more than just give an
example of a converging orbit.)

(b) Show that the orbits starting from |x0| >
√

2 diverge.

(c) What happens to the orbits starting from ±
√

2?
(2) Show that the map xn+1 = 1 + 1

2 sin(xn) has a unique fixed point. Is it stable? (Note: you don’t actually have to
find the fixed point.)

(3) Book problems: 1.1, 1.10
(4) Coding problem: Download the code I posted on line (that I used in class on Thursday). Either get it to work in

Matlab, or convert it (as in, write a similar code) to another programing language that you choose. Explore changing
various parameters. You don’t have to turn in any plots or code for this problem, but do tell me what programing
language you used. (This is for practice coding, since in the future you will actually have to do this and turn stuff
in.)

E-mail address: kleisman@illinois.edu

Mathematics Department, Illinois

Date: August 31, 2018.

1


