
Math 155. March 26th, 2018. Some problems are from sections 3.1 and 3.2 of book so please
consult those sections for additional help and information if you need it. Warm Up 1. Graph the
solution of the following absolute value problems on number lines.
a)|x| < 5

b) |x− 5| < 4

c) |x2| < 7

2. Find all of the equilibria of the following DTDS.

a) xt+1 = rxt(1− xt)

b)

xt+1 =
2.0xt

1 + 0.001xt

Stability Theorem:
Suppose that the discrete time dynamical system

xt+1 = f(xt)

has an equilibrium at x∗. Let f ′(xt) be the derivative of f(xt) with respect to xt. The equilibrium
x∗ is stable if

|f ′(x∗)| < 1

and unstable if
|f ′(x∗)| > 1.

If f ′(x∗) = ±1 then the theorem gives no information and you cobweb to determine stability of x∗.



1. Decide where the equilibria are stable for the DTDS using the stability theorem. Double
check answer with cobwebbing.

xt+1 =
2.0xt

1 + 0.001xt

2. For what values of r are the equilibrium to xt+1 = rxt(1− xt) stable.

3. Suppose that the number Wt of whiskers on Mark’s magical dog on day t obeys the discrete-
time dynamical system

Wt+1 = rWt(3−Wt)−Wt,

where r is a positive parameter.

(a) Find all equilibria of the discrete-time dynamical system. For what range of values of
the parameter r is there a positive equilibrium?
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(b) For the nonzero equilibrium in (a) use the Stability Theorem to find the range of r for
which that equilibrium is stable.

4. (i) For the following statements answer True or False.

(a) The derivative of the updating function of a discrete time dynamical system is given by
f ′(x) = 2x−3

x2+5x+1
. The equilibrium at x∗ = 1 is stable.

(b) W ∗ = − ln(1+h
2 ) is an equilibrium of the discrete time dynamical system with updating

function Wt+1 = 2Wte
−Wt − hWt, where h is a positive parameter.
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5. Consider the discrete-time dynamical system

Tt+1 =
1

3
(4− Tt)Tt − hTt

describing a population of trout being harvested at rate h, where 0 ≤ h ≤ 1.

(a) Find the nonzero equilibrium population T ∗ as a function of h.

(b) The equilibrium harvest is given by P (h) = hT ∗, where T ∗ is the equilibrium you found
in part (a). Find the value of h that maximizes P (h) on the interval 0 ≤ h ≤ 1. Use
Calculus to justify your answer.
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