
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 3: Due Thursday, September 20

(1) Book problems (pg 98) 2.1, 2.2, 2.5
(2) The map

xn+1 = xn cos(α) − (yn − x2n) sin(α)

yn+1 = xn sin(α) + (yn − x2n) cos(α)

illustrates many of the remarkable properties of area-preserving maps (Hénon 1969,1983). Here 0 ≤ α ≤ π is a
parameter.
(a) Verify that the map is area-preserving by checking that the determinant of the Jacobian = 1.
(b) Explore the map on a computer for various choices of α. For example, try cos(α) = 0.24, and use initial

conditions in the square −1 ≤ x, y,≤ 1. You should find a chain of 5 islands surrounding the five points of
a period-5 cycle. Zoom in on the neighborhood of x = 0.57, y = 0.16. You’ll find smaller islands. Now try
cos(α) = 0.22. You’ll still see the five prominent islands, but now it’s surrounded by a noticeable chaotic sea.
(You might modify a portion of the code from plotsforday6.m.)

(3) Computer Experiment 2.2 on page 76 in the textbook: Please print out your code, as well as one plot that has all
your solutions for various values of a as described in the problem. Don’t forget to respond to the questions at the
end.
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