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1.
OGY Algorithm (due to Ott, Grebogi, and Yorke, 1990.)  One trait of a chaotic attractor is that a single chaotic orbit is dense in the attractor. This means that the orbit gets arbitrarily close to any point on the attractor as long as you wait long enough. The chaotic attractor of Q-1.9(x) = x2 - 1.9 is the interval A = [-1.966…, 1.966…]. So, as long as an orbit begins within the attractor A, the trajectory will eventually wander close enough to a desired target – say the period-2 orbit – so as to capture it. The goal of this problem is to capture the orbit of x0 = 0 under Q-1.9(x) when it gets close enough to the target b = 0.57238 05294 76361, the positive period-2 point.

(a)
First we must determine how close the orbit must be to b so as to capture it. The size of the capturable interval will depend on the allowable size of the perturbation (c. Suppose (cmax = 0.02. (You can choose any small value for (cmax that you like. Smaller values make it take longer to wander close enough to capture the target. However, as the values get too large, the approximation (c ( (x breaks down so your algorithm may fail to capture the target. You have to experiment with the map/target to figure out the best choice for (cmax.) Use the result from #3 from “Stabilizing the Control” to determine the capturable interval I = [b - (x, b + (x].



I = [ _______________, _______________ ]

(b)
Now, write a computer program that will check each point in the orbit of x0 = 0 to see if it lies in I, and once it does “jiggles” the orbit to stabilize it as done in #4 in “Stabilizing the Control”. Show your results with a plot showing the orbit until it has settled on the period-2 orbit for about 50 iterations (which will be more than 50 iterations).

2.
Control and stabilize the period-2 orbit of x0 = 0.4 under the logistic map xn+1 = 3.9xn(1 - xn). Show your results with 50 iterations.

What to submit:
You should submit two computer programs (the code - one for the quadratic map using the OGY method, and one for the logistic map) and the output of each in the form of a graph of the desired controlled orbits. You may use whatever programming language (I found Maple pretty easy, given our past work) you find convenient to write the programs for this assignment. (You don’t need to submit this page.)
















































