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Topics:
1. Linearized stability
2. Graphical method of finding stability
3. Maps

Examples:
1. Consider an old fashioned dance at which there are an equal number of men and women

who pair up and those who have not yet paired up search for partners. Approximate the behavior
of the number of unpaired women, n, by dn

dt
� f
�
n � .

a. Give a heuristic argument for a reasonable form for f(n).

b. Analyze and explain the fixed points you get. We expect a fixed point at n=0.

c. An irreversible chemical reaction involving a stoichiometric mixture (equal concentrations
of two reactants) evolves to use up all of the reactants. How is this related to the dancer problem
and how do you expect the concentrations to decay with time at long times?
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2. The Alee effect is that the effective growth rate, ṗ
p , of the population, p, of some organisms

has a maximum at intermediate p. For appropriate a and b (a,b>0) a dynamical example of this
effect is ṗ � p � r � a

�
p � b � 2 � .

a. Find the fixed points and use graphical methods to find their stability (to avoid algebra).

b. Compare to the logistic equation: ṗ � rp
�
1 � p

k � .
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3. Explain this paradox: a simple harmonic oscillator mẍ ��� kx is a system that oscillates in
one dimension (along the x-axis). But the text says one-dimensional systems can’t oscillate. Can
a one-dimensional map oscillate?

4. Consider the map xn � 1 � 1 	 1
2 sinxn. Use a cobweb plot to determine how many fixed points

there are and whether they are stable.
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