Math 250A, 11/17/09

Solve the following problems using the method developed in class for handling first—order linear
ODEs (i.e., find the integrating factor). If you know other methods to solve them, try them to
verify you get the same answer. Additionally, make sure to plug your solution back into the
ODE to verify that it does indeed satisfy the ODE.
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Suppose a population x = z(t) naturally grows at an exponential rate r, i.e., ' = rz. However,
suppose the population is also subject to harvesting (removal of individuals) at a constant rate
h > 0. Then 2/ = rz — h. Find a solution to the initial value problem given z(0) = x,.
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Consider the following ODE:
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with the initial condition z(—1) = 0.



Can you foresee anything potentially problematic?
Find an explicit solution to the ODE.

Compute a numerical solution (e.g., dfield).

What do you notice about the problem?

How does the Existence and Uniqueness Theorem come into play here?




