MATH 180 Calculus and Analytic Geometry I Spring 2009
An example of Euler’s method

We can use linearization to approximate a solution of a differential equation. For this
example, we will look at the differential equation R'(t) = —0.3R(¢) and the initial condition
R(0) = 1000.

Having the differential equation allows us to compute slopes of tangent lines. Since we are
given R(0), we can compute

R'(0) = —0.3R(0) = —0.3(1000) = —300.
With this, we can build the linearization based at t = 0 as
L(t;0) = R(0) + R'(0)(t — 0) = 1000 — 300(t — 0).

To proceed, we must pick a time step At. Here, we use At = 0.1. We can now use the
linearization based at 0 to approximate R(0.1) as

R(0.1) ~ L(0.1:0) = 1000 — 300(0.1 — 0) = 970.

Exercise 1: Build the linearization based at ¢t = 0.1 using R(0.1) = 970.

Exercise 2: Use your linearization from Exercise 1 to approximate R(0.2).

On the flip side, you'll find a table and chart showing the results from repeating linearization
in this way for many steps. (The table ends at step 39 while the chart shows results for 100
steps.) Compare your result from Exercise 2 with the result in Step 2 of the table.

The process of approximating the solution to a differential equation by repeatedly linearizing
is called Fuler’s method.
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