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86 6 Soluciones de los problemas

6.3 Problemas del Capítulo 5

5.1 Primero, escribimos los datos en la forma matricial vista en la teoría:
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2
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775 ; u⇤ = [�1.1, 1.5, � 0.1],

donde u⇤ es el vector de entrada que daría lugar, al ser multiplicado por el vector de
pesos del filtro y corrompido con ruido Gaussiano de varianza 0.25, a x[7].

a)

ˆsML = (U>U)

�1U>x = {U\x en MatLAB/Octave} = [�1.35, 0.57, 2.02]>

b)

x̂ML = u⇤ˆsML = [�1.1, 1.5, � 0.1] · [�1.35, 0.57, 2.02]> = 2.14

c)

ˆsMMSE =

ˆsMAP =

ˆsMAD = (U>U+ 0.25I)�1U>x = [�1.25, 0.28, 1.56]>

d)

x̂MMSE = u⇤ˆsMMSE = [�1.1, 1.5, � 0.1] · [�1.25, 0.28, 1.56]> = 1.64

e)

e[(x̂ML � x[7])2|U,x,u⇤] =

=

Z
(x̂ML � x[7])2N (x[7]| u⇤ˆsMMSE, 0.25 + 0.25u⇤(U

>U+ 0.25I)�1u>
⇤ )dx[7]

=

Z
(x̂ML � x[7])2N (x[7] | 1.64, 1.004)dx[7] = (2.14 � 1.64)2 + 1.004 = 1.254

f)

e[(x̂MMSE � x[7])2|U,x,u⇤] =

=

Z
(x̂MMSE � x[7])2N (x[7]| u⇤ˆsMMSE, 0.25 + 0.25u⇤(U

>U+ 0.25I)�1u>
⇤ )dx[7]

=

Z
(x̂MMSE � x[7])2N (x[7] | 1.64, 1.004)dx[7] = (1.64 � 1.64)2 + 1.004 = 1.004


