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Example 4.5. Consider a LTI system H with impulse response

h(t) = u(t). (4.23)

Show that H is characterized by the equation

Hx(t) =
∫

t

−∞

x(τ)dτ (4.24)

(i.e., H corresponds to an ideal integrator).

Solution. Since the system is LTI, we have that

Hx(t) = x∗h(t).

Substituting (4.23) into the preceding equation, and simplifying we obtain

Hx(t) = x∗h(t)

= x∗u(t)

=
∫

∞

−∞

x(τ)u(t − τ)dτ

=
∫

t

−∞

x(τ)u(t − τ)dτ +
∫

∞

t

x(τ)u(t − τ)dτ

=
∫

t

−∞

x(τ)dτ.

Therefore, the system with the impulse response h given by (4.23) is, in fact, the ideal integrator given by (4.24). �
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