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Lesson 5. Fixed Points of First-Order LinearDS, DiscreteMarketModels

0 Warm up
Example 1. Consider the ûrst-order linear DS An+1 = sAn + b, n = 0, 1, 2, . . . . Assume s ≠ 1. Find the ûxed points.

1 Fixed points of ûrst-order linearDS

1.1 When s ≠ 1

● Consider the ûrst-order linear DS An+1 = sAn + b, n = 0, 1, 2, . . .

● We found the ûxed point of this DS in Example 1 when s ≠ 1:

● Is this ûxed point attracting or repelling?

● Recall the general solution to this DS is

● If ∣s∣ < 1, then

which means the ûxed point is

● If ∣s∣ > 1, then

which means the ûxed point is
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Example 2. Consider the DS An+1 = −An + b, n = 0, 1, 2, . . . . Write the ûrst few terms of An.

● Example 2 shows us what happens when s = −1: the ûxed point is

1.2 When s = 1

● If s = 1 and b ≠ 0, then

● If s = 1 and b = 0, then

2 Discretemarketmodels

● A discretemarketmodel describes the evolution of prices, supply, and demand of some product at discrete
time points

● Variables:
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● Equations:

● In other words:

○ _e supply at time is determined by the price at time

○ _e demand at time is determined by the price at time

● We can convert the equations above into a ûrst-order linear DS describing the price of the product with some
algebraicmanipulation:

● _e general solution to this DS is

● _e single ûxed point is

● _erefore, we can rewrite the general solution as

● Notice that Pt → P̄ when (− db )
t → 0, which only happens when
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Example 3. In the discretemarket model, suppose P0 = P̄. What does Pt equal for all t? Why does your answer
make sense?
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