23. Solution:
X ~ N(0,9) implies X/3 ~ N(0,1), y = 522 equals y = 45(z/3)2.
Define z = (z/3)?2, hence we have Z ~ x3. The mth moments for Z can be
written as

I'(m+1/2)
L™ =2
= Tam
From which we can compute the first two moments as
I'(1+1/2)
Elz] =2- TAR) 1
I'(2+1/2)
E[z¥] =22. ==
S (7!

Hence, we can compute the mean and variance of Y as
ElY]| =45E|Z] =45

0% = A5%(E[Z?] — E?[Z]) = 45° - (3 — 1) = 4050
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26. (a) Solution:

1 1 1
uw[n]—E[w[n]]——4><Z+0><Z+§><4—1

Whenm = n, the pmf ofw?[n] is

P{w’ln] =0} = 1, P{uln] = 16} = >

1 3
E[w2[n]]:0><1—|—16><1212

Whenm # n, the pmf ofw[m]w(n] is

P{w[mlwln] = —16} = i P{wm]wln] = 0} = 1—76 P{w[mlwln] = 16} = %
Efw[m]wln]] = —16 x %+o < 1—76+16 < 1% 1

Hence, the autocorrelatian,[m, n] is

rwlm,n] = 116[m —n] + 1

(b) Solution: -
poln] = Bl = | o =
Whenm # n
Efv[m]v[n]] = E[v[m]]Elv[n]] = 1
Whenm =n .y
v
E[v*[n]] = /_5 =13
Combining the two cases above, we conclude the autocaarlgm, n]
as
rolm,n] = 126[m —n] + 1
(c) Solution:
rwp[m,n] = Elwm]v[n]] = Elwim]|Ev[n]] =1
(d) Solution:



CHAPTER 13. Random Signals 1112

(e) Proof:
re[m, n] = Efz[m]z[n]] = E[(w[m] + v[m —1])(w[n] + v[n —1])]
= Elw[m]w[n]] + Elw[m]v[n — 1]} + Elv[m — 1]w(n]] + Efv[m — 1jv[n —1]]
= (118m —n]+ 1)+ 14+ 1+ (126[m —n] + 1)
=4+ 230[m — n]



