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Calculations for 1. (Exercise 2.6)

0.

0.5000000000

0.9068996827







(7)(7)

(5)(5)

>  >  

>  >  

>  >  

>  >  

(6)(6)

>  >  

Calculations for 2 (Exercise 2.7)
(a) Finding the range of a values for which the map has one sink fixed point and 
one saddle fixed point.

We see that x*+ is positive (green curve), and x * - is negative (blue curve) as expected.
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We see that lambda_m is initially less than 1 in magnitude, and becomes larger than 
1 in magnitude for a a little less than 0.4.  The other eigenvalue is always larger than 
1 in magnitude.  This result means that the negative steady state is a saddle for all
a > 0, and the positive steady state is a stable node for 0<a<c, where c is a critical 
value close to 0.4.

We can find c numerically:

Thus, the map has one sink fixed point and one saddle fixed point for 
- 0.1225<a<0.3675.
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(b) Finding the range of a for which the map has a period-two sink.

We expect the period-two sink to emerge when the sink fixed point becomes 
unstable, that is, at a=0.365.  We begin by forming the second iterate map.

Using the results above, we found the x-value of the period-2 fixed points to be

Stability of the two-cycle is determined by the Jacobian of the map H evaluated at 
each of the points in the two-cycle.
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We see that only the second eigenvalue (the one in green) becomes larger than 1 in 
magnitude by crossing the -1 line.  Solving for this intersection point we find

0.9125000000

Thus, the two-cycle becomes unstable at a=0.9125, that is, the map has a period-2 
sink for 0.3675<a<0.9125.
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3. Exercise T2.9 with the map f(x,y) = (x/3, y-2/3 x^2).

Now generate lists of points for the stable manifold
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The plot above suggests that all trajectories are parallel to the set S, and terminate at
the vertical axis, but only those points starting on the set S (in black) end up at the 
origin.




