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Example 3.35. Determine whether the system H is linear, where

Hx(t) = tx(t).

Solution. Let x
′(t) = a1x1(t)+ a2x2(t), where x1 and x2 are arbitrary functions and a1 and a2 are arbitrary complex

constants. From the definition of H, we can write

a1Hx1(t)+a2Hx2(t) = a1tx1(t)+a2tx2(t) and

Hx
′(t) = tx

′(t)

= t [a1x1(t)+a2x2(t)]

= a1tx1(t)+a2tx2(t).

Since H(a1x1 +a2x2) = a1Hx1 +a2Hx2 for all x1, x2, a1, and a2, the superposition property holds and the system is

linear. �
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