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1(c)  Consider the case where the nonzero steady state is superstable.

We see that the solution approaches the steady state monotonically.

Now increase a by 50%.
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Here we see that the solution rotates about the steady state as it approaches it.

Now increase a further.



We see that the postive steady state is still stable, but the slope of the map at the 
steady state is negative and increasing in magnitude.  So we expect that there is a 
value of a at which the steady state ceases to be stable.
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1(e). We check values of a larger than the critical value a = e^2.

We obtain the required two-cycle.



The points where the red, blue, and black curves intersect correspond to the steady 
states of the first order map.  The two additional points where the red and black 
curves intersect are the points that correspond to the two-cycle.
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1(f) Exploring the behaviour of the map as a increases further.

We tested a=1.2e^2, 1.8e^2, and 2e^2, and it looks as though chaos may have 
emerged by a=2e^2.  We use this information to plot the bifurcation diagram.
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2 - where non-fixed points go .
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