
Fordham University Mathematical Modeling Math 1700-R01

Homework 5
Sections 3.4-6

Due Monday 11/7

1. (8 points) Let p be the unique solution of the equation

sin2 x = x+
1

x2
.

Assuming x0 is su�ciently close to p, use Newton’s method of root-finding to give an iterative equation
such that xn converges to p.
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2. (10 points) Use Newton’s method of root-finding to find increasingly better apoproximate solutions x1,
x2, x3, and x4 to the equation

g(x) = x2 � 7 = 0,

starting with initial guess x0 = 3. What is lim
n!1

xn?
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3. (8 points) Use Newton’s method of root-finding to give an iterative equation xn+1 = f(xn) and an initial
value x0 such that xn converges to a1/p, where a and p are both integers � 2.
Hint: Let x = a1/p. Then we are trying to find a solution to xp = a. To find the initial value x0, you

could use a cobwebbing diagram to visualize the basin of attraction of the fixed point of Newton’s equation

xn+1 = f(xn).
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4. Find all fixed points of f and then use them to help find all points of period 2.

(a) (8 points) f(x) = �x2 + 2x+ 2
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(b) (8 points) f(x) =
2

x
� x
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5. (8 points) Given that a = 1 is one point of a 2-cycle of f(x) = 2 � 2x, find the other point b and
determine the stability of the cycle.
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6. (8 points) For f(x) = 1�4|x|, p1 = �11/65 is a point of an m-cycle. Find all other points of that cycle,
and determine its period and stability.
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7. (a) (6 points) Suppose f4(p) = p for some point p and some function f(x). What are the possible
periods that p might have?

(b) (6 points) Suppose f12(p) = p for some point p and some function f(x). What are the possible
periods that p might have?
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8. (10 points) Find the interval of stability of the fixed point 0 for r > 0 of fr(x) = rx2(1� x).
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9. (10 points) Find all positive fixed points of fc(x) =
cx2

x2 + 1
and their intervals of existence for c > 0.
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10. (10 points) Find all 2-cycles of fa(x) = �ax3 and their intervals of existence and stability for a > 0.
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