Example 4.14. Consider the LTI system with impulse response % given by
h(t) = e"u(t),
where a is a real constant. Determine for what values of a the system is BIBO stable.

Solution. We need to determine for what values of a the impulse response £ is/absolutely integrable. We have
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Now, we simplify the preceding equation for each of the cases @ # 0 and a = 0. Suppose that a # 0. We have
[ molar= e
= i (e —1).
We can see that the result of the above integration is finite if @ < 0 and infinite if @ > 0. In particular, if @ < 0, we have
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Suppose now that a = 0. In this case, we have
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Thus, we have shown that Combinrn q dbav<
| resufts

[ mlan = {‘“ a<0
oo oo a>0.

In other words, the impulse response # is absolutely integrable if and only if a < 0. Consequently, the system is' BIBO
stable if and only if a < 0. |
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