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Example 3.27 (Ideal integrator). Determine whether the system H is BIBO stable, where

Hx(t) =
∫

t

−∞

x(τ)dτ.

Solution. Suppose that we choose the input x = u (where u denotes the unit-step function). Clearly, u is bounded (i.e.,

|u(t)| ≤ 1 for all t). Calculating the response Hx to this input, we have

Hx(t) =
∫

t

−∞

u(τ)dτ

=
∫

t

0
dτ

= [τ]|t0
= t.

From this result, however, we can see that as t → ∞, Hx(t)→ ∞. Thus, the output Hx is unbounded for the bounded

input x. Therefore, the system is not BIBO stable. �
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To show that a system is not BIBO stable, we simply need to find a counterexample (i.e., an example of a 
bounded input that yields an unbounded output).


