Juan Andrés Cabral

Differential equation and convergence

An investment grows according to the following differential equation:
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where A(t) is the capital growth at time ¢, and r and k are constants. Find the general solution of A(%).
Establish the conditions that must be satisfied for the solution to be convergent, justifying your answer.
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Solution

We rewrite:

dA=(r-A+k)dt
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Solving for A:

4 ert—i—rC —k

- T
A= Clert - ﬁ
r

For A(t) to be convergent as t — oo, it is necessary that A(t) approaches a finite value. We
observe the behavior of the term Ce™. If r > 0, then ¢"* — co as t — oo, and A(t) diverges. For
convergence, we need r < 0.
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