Example 3.16 (Ideal integrator). Determine whether the system J{ is memoryless, where

Hx(r) = /_’ x(z)ds

Solution. Consider the calculation of Hx(¢) at any arbitrary point ¢ = fy. We have

—o0

Hxl(to) = / * x(v)dr.

Thus, Hx(ty) depends on x(z) for —eo < 1 <ty. So, Hx(ty) is dependent on x(z) for some r # ty (e.g., o — 1). Therefore,
the system has'memory (i.e., is not memoryless). |

consider Computation
af OUL\'PM,‘; >t this point

l

= t

-~ oa 4o + o0

2t what peints must
this input be known ?
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