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26. (a) Solution:

µw[n] = E[w[n]] = −4× 1

4
+ 0× 1

4
+

1

2
× 4 = 1

Whenm = n, the pmf ofw2[n] is

P{w2[n] = 0} =
1

4
, P{w2[n] = 16} =

3

4

E[w2[n]] = 0× 1

4
+ 16 × 3

4
= 12

Whenm 6= n, the pmf ofw[m]w[n] is

P{w[m]w[n] = −16} =
1

4
, P{w[m]w[n] = 0} =

7

16
, P{w[m]w[n] = 16} =

5

16

E[w[m]w[n]] = −16× 1

4
+ 0× 7

16
+ 16× 5

16
= 1

Hence, the autocorrelationrw[m,n] is

rw[m,n] = 11δ[m − n] + 1

(b) Solution:

µv[n] = E[v[n]] =

∫ 7

−5

v

12
dv = 1

Whenm 6= n

E[v[m]v[n]] = E[v[m]]E[v[n]] = 1

Whenm = n

E[v2[n]] =

∫ 7

−5

v2

12
dv = 13

Combining the two cases above, we conclude the autocorrelation rv[m,n]
as

rv[m,n] = 12δ[m − n] + 1

(c) Solution:

rw,v[m,n] = E[w[m]v[n]] = E[w[m]]E[v[n]] = 1

(d) Solution:

µX [n] = E[x[n]] = E[w[n] + v[n− 1]] = E[w[n]] +E[v[n− 1]] = 2
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(e) Proof:

rx[m,n] = E[x[m]x[n]] = E[(w[m] + v[m− 1])(w[n] + v[n− 1])]

= E[w[m]w[n]] + E[w[m]v[n − 1]] + E[v[m− 1]w[n]] + E[v[m− 1]v[n − 1]]

= (11δ[m − n] + 1) + 1 + 1 + (12δ[m − n] + 1)

= 4 + 23δ[m − n]


