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1. Calculate the convolution ( f ∗h)(t) and sketch neatly f (t), h(t) and ( f ∗h)(t). Where

f (t)=
{

1, |t|<1
0, otherwise and h(t)=

{
1−|t|, |t|<1

0, otherwise
Note: This question is more fun if you first calculate the derivative of the convolution.

2. Show that the convolution is associative, that is: ( f ∗g)∗h= f ∗(g∗h) [You can assume Fubini’s theorem
holds].

3. The impulse response of a system, h(t), is real valued. Show that the transfer function satisfies

H(−ν)=H∗(ν).

4. Use this to show that for the single frequency input f (t)=sin(2πνt), the output will be

g(t)=( f ∗h)(t)= |H(ν)|sin
(

2πνt+arg(H(ν))
)

.
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