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PROBLEM:
A linear time-invariant filter is described by the difference equation

y[n] =
1

5
{x[n] + x[n − 1] + x[n − 2] + x[n − 3] + x[n − 4]} =

1

5

4
∑

k=0

x[n − k]

(a) Find the output y1[n] when the input is

x1[n] = 10δ[n − 50].

(b) Find the output y2[n] when the input is

x2[n] =

{

1 0 ≤ n ≤ 10
0 otherwise.

(c) Find the output y3[n] when the input is

x3[n] = 4 cos(0.1πn + π/2) + 3 cos(0.4πn − π) for −∞ < n < ∞.

(d) Use the concept of linearity to find the output y4[n] when the input is

x4[n] = 10δ[n − 50] + 4 cos(0.1πn + π/2) + 3 cos(0.4πn − π) for −∞ < n < ∞
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