MAT 475/564 Homework #2 – New with Hints

Note: Hints were added last on the night of August 31, 1999. Hopefully this will help you to successfully explore the concepts we have been talking about. Any further comments, or questions should be directed to me as soon as possible. Dr. Herman
1. Analytically Study the Period 2 orbits of the Logistic Map, where 
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· Determine the two points of the orbit as a function of r. [Solve 
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· Determine the range of r for period two orbits. [Find conditions on r such that x is a real number in [0,1].]

· Do a stability analysis for the period two orbit. 
[As shown in class: 
[image: image3.wmf])
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2. Numerically determine the value of r for periods 3, 4, 6 and 8 of the logistic map and list the orbits to at least 6 digits in each case. You should do this in both MATLAB and in Maple. This exercise in meant for you to play with the graphics and to get approximate values and not the ugly analytical values as in the first problem. 

For Maple, use the program IterMap.mws found at the course website. [You only need to change K and r below. K is the period. Then hit enter from the first line to the display({p1,p2,p3,p4,p5}); command. Keep playing with r until you get the appropriate period orbits. Use the solve commands to get accurate values for the orbits. Print out a sufficient amout of material to prove that you have done this and report what you have learned.] 

> restart: with(plots): Digits:=10:    

Function Definition

> f:=x->r*x*(1-x);

Procedure for Composition: F = f^K

> C:=proc(k,g) if k=1 then g(x) else g(C(k-1,g)) fi end;

> K:=2: F:=unapply (C(K,f),x);                                ( K

Data (Initial Pt,  Parameter,  Number of Steps)

> x(0):=.9:   r:=1.0:     k:=20:                                    ( r
Plotting Window

> a:=0:  b:=1:  c:=0:   d:=1:

> p1:=plot(F(x),x=a..b,y=c..d):

> data2:=data[1]: for j to k-1 do data2:=data2,data[j+1]: P2[j]:=PLOT(CURVES([data2]),COLOUR(RGB,0,0,1)): od: p2:=display(seq(P2[j],j=1..k-1),insequence=true):

> p3:=PLOT(CURVES([[0,0],[1,1]])):

> p4:=plot(f(x),x=a..b, y=c..d,color=green):

> p5:=textplot([(a+b)/2,d,cat(`r = `,convert(r,string))], align={ABOVE,RIGHT},color=blue,font=[TIMES,ROMAN,14]):

> display({p1,p2,p3,p4,p5});          ( Look at the plot and where the graph interests the line y=x.
To Get Values Graphically:  Zoom by changing a,b,c,d; Click on Graph, read coordinates in box.

Finding Roots Numerically: Use solve, or fsolve. 

> solve(f(x)-x);

> solve(F(x)-x);
3. Consider the other two maps shown in the IterMap.mws worksheet. Explore the cobweb diagrams and numerically determine the fixed points, some periodic orbits and discuss the behavior of these maps as compared to the logistic map. [Just cut and paste the separate function, one at a time, in place of the logistic map definition and play with the graphs. Report what you see.]

4. Round off errors can lead to some problems in computation. In iterating maps, one often iterates over thousands of discrete time steps. How does the precision of the program affect your computations? You can test this by exploring in the use of different values for the Maple constant Digits. In the worksheet IterDigits, you can play with the number of digits and number of iterations. Do this and write a short report about what you have found regarding round off error in the logistic map.
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