
MATH 412 — HOMEWORK # 11 Due : Friday, May 8, 2009.

TOPICS COVERED

10. 1-D Maps

Cobwebs
Fixed Points and Stability
Tent map

Boundedness and stretching
No stable orbits
Unstable p-orbits for all p

Logistic map
Fixed points and stability
Period doubling (flip) bifurcation: when p-orbit becomes unstable a stable

2-orbit appears
Transverse bifurcation: responsible for periodic windows
No stable orbit at finite r
Universality: ratio of lengths lk/lk+1, order of periodic windows

Reading : Strogatz, Sections 10.0-10.4

1. (a-c) Problem 10.1.1, 10.1.2, 10.1.4

2. Problem 10.1.9 (only find equilibria and their stability)

3. (a) Show that the composition of a linear function with a linear function is linear. (We really
needed this fact to plot iterates of the tent map - to show that the iterates are piecewise
linear since the original is too.)

(b) This is not true in general. Show, by example, that the composition of a quadratic function
with a quadratic function is not quadratic.

4. Problem 9.4.2 (Here you go through what we did in class.)

5. Consider the one-dimensional map

xn+1 =

{

3xn, if 0 ≤ xn ≤ 1/3
3

2
(1 − xn), if 1/3 ≤ xn ≤ 1

(a) Find the locations and stability coefficients of the fixed points.

(b) Find the location of the orbit points and the stability coefficient for the period two orbit.

6. Problem 10.1.12

7. Problem 10.3.4. (a,b)
(c) What do the orbits look like if c > 1/4?
(d) The period-1 orbit looses stability at a critical value cc. What happens to the slope of

f2(x) at x = x⋆ as c crosses the critical value? Use this information to graph f2(x) as
c crosses the critical value. (Also use the fact that f2(x) is symmetric about the y-axis,
that f2(x⋆) = x⋆ and that f2(0) = f2(1) = 0.) Conclude that a stable period-2 orbit is
born at c = cc.


