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Exercise 2.1.1

In the next three exercises, interpret ẋ = sinx as a flow on the x-axis.

Find all the fixed points of the flow.

Solution

The fixed points of the flow are the values of x where ẋ = 0.

sinx∗ = 0

x∗ = nπ, n = 0,±1,±2, . . .

In order to determine whether these fixed points are stable or unstable, plot ẋ versus x and
indicate where the flow is to the right or to the left.

Based on the graph, the fixed points,

x∗ = 2nπ, n = 0,±1,±2, . . . ,

are locally unstable, and the fixed points,

x∗ = (2n− 1)π, n = 0,±1,±2, . . . ,

are locally stable.
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