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Example 3.41. Consider the system H characterized by the equation

Hx(t) =D
2
x(t),

where D denotes the derivative operator. For each function x given below, determine if x is an eigenfunction of H,

and if it is, find the corresponding eigenvalue.

(a) x(t) = cos2t; and

(b) x(t) = t
3.

Solution. (a) We have

Hx(t) =D
2{cos2t}(t)

=D{−2sin2t}(t)

=−4cos2t

=−4x(t).

Therefore, x is an eigenfunction of H with the eigenvalue −4.

(b) We have

Hx(t) =D
2{t

3}(t)

=D{3t
2}(t)

= 6t

= 6
t2 x(t).

Therefore, x is not an eigenfunction of H. �
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