AMATH 402 Methods for ODESs. Nonlinear Dynamics and Chaos Winter, 2009

The homeworks will be graded statsitically.

The problems with numbers are from the textbook: Nonlinear Dynamics and Chaos, by Steven
H. Strogatz, Perseus Books Group, 2001.

Thisisthelast homework!
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Problem 2.2.2
Problem 2.3.3, part b
Problem 3.1.2

. Problem 3.4.9

. Use a scaling transformation to minimize the number of parameters in the equation

my" + 2by' + ky = cos(wot) — y°.

Problem 4.1.4
Problem 5.2.6
Problem 6.1.5

Show that the equation
vt u= o+ eud

IS conservative. Here « and e are parameters.
Problem 7.1.5. Also draw a phase portrait.
Problem 7.6.3

Problem 8.1.11

Solve the difference equation
Ynt2 — Yn41 — 2yn = 2", yo=1,41 = —1L.

What type of fixed point does the Lorenz system have at (0,0,0) for o = 10, b = 8/3,
r = 28? Use the Lorenz equations on p.311 of the book.

Plot the bifurcation diagram for the map

Tny1 = 7(22 — 2}).

Prof. Hong Qian Homework #8 Due Wednsday March 11



