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Repaso: Correlación determińıstica

Correlación

rxy(τ) =

∫ ∞
−∞

x(τ + λ)y∗(λ) dλ

Autocorrelación

rxx(τ) =

∫ ∞
−∞

x(τ + λ)x∗(λ) dλ

rxx(0) =

∫ ∞
−∞

x(λ)x∗(λ) dλ =

∫ ∞
−∞
|x(λ)|2 dλ = Ex

Secuencias

rxy[m] =

∞∑
n=−∞

x[n+m]y∗[n]
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Ejercicio 3

a.I. Simetŕıa herḿıtica r∗yx(−τ) = rxy(τ)

r∗yx(−τ) =

(∫ ∞
−∞

y(−τ + λ)x∗(λ) dλ

)∗
=

∫ ∞
−∞

y∗(λ− τ)x(λ) dλ u = λ− τ , du = dλ

=

∫ ∞
−∞

x(τ + u)y∗(u) du

= rxy(τ)

b.I. Señales de Potencia

rxy(τ) = ĺım
T→∞

1

2T

∫ T

−T
x(τ + λ)y∗(λ) dλ

rxx(0) = ĺım
T→∞

1

2T

∫ T

−T
x(λ)x∗(λ) dλ = Px ryy(0) = Py
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Ejercicio 3

c.IV. y[n] = ax[n] + bx[n−N ]

rxy[m] =

∞∑
n=−∞

x[n+m] (a∗x∗[n] + b∗x∗[n−N ])

= a

∞∑
n=−∞

x[n+m]x∗[n] + b

∞∑
n=−∞

x[n+m]x∗[n−N ]

= arxx[m] + brxx[m+N ]

d.II. x[n] = anu[n], 0 < a < 1

rxx[m] =

∞∑
n=−∞

x[n+m]x∗[n]

=

∞∑
n=−∞

an+mu[n+m]anu[n] = am
∞∑

n=−∞
a2n u[n+m]︸ ︷︷ ︸

n≥−m

u[n]︸︷︷︸
n≥0
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Ejercicio 3

si m ≥ 0

rxx[m] = am
∞∑
n=0

(
a2
)n

= am
1

1− a2
=

am

1− a2
si m < 0

rxx[m] = am
∞∑

n=−m

(
a2
)n

= am
(
a2
)−m

1− a2
=

a−m

1− a2

rxx[m] =
a|m|

1− a2
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Repaso: Correlación Estad́ıstica

Correlación

RXY [n+m,n] = E {X[n+m]Y ∗[n]}

Autocorrelación

RXX [n+m,n] = E {X[n+m]X∗[n]}

Recordar uN [n] ∧M [n]

{uN [·] ∗uN [·]} [n] = ∧N [n]
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Ejercicio 4

a. Hallar RXX [n+m,n] para X[n] ∼ U [−1/2, 1/2] i.i.d.
si m = 0

RXX [n, n] = E {X[n]X∗[n]} = E
{
|X[n]|2

}
=

∫ ∞
−∞

x2fX(x) dx

=

∫ 1/2

−1/2
x2 dx =

x3

3

∣∣∣∣1/2
−1/2

= 1/24 + 1/24 = 1/12

si m 6= 0

RXX [n+m,n] = E {X[n+m]X∗[n]}
= E {X[n+m]}E {X∗[n]} = 0

RXX [m] =
1

12
δ[m]
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Ejercicio 4

c. Y [n] =
∑11

i=0X[n− i]

RY Y [n+m,n] = E


11∑
i=0

X[n+m− i]
11∑
j=0

X∗[n− j]


=

11∑
i=0

11∑
j=0

E {X[n+m− i]X∗[n− j]}

=

11∑
i=0

11∑
j=0

RXX [m− i+ j]

=

11∑
i=0

11∑
j=0

1

12
δ[m− i+ j]
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Ejercicio 4

RY Y [n+m,n] =
1

12

∞∑
i=−∞

∞∑
j=−∞
u [0,11][i]u [0,11][j]δ[m− i+ j]

=
1

12

∞∑
i=−∞
u [0,11][i]u [0,11][i−m]

= 1− |m|/12

=
1

12
∧ 12[m]
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