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Repaso: Procesos Estocásticos. Ejemplo

Generador sinusoidal, X(t) = A cos(ω0t+ φ), φ: V.A. ∼ U [−π, π]

para cada valor de φ una realización del proceso
para cada valor de t una variable aleatoria

Conjunto de variables aleatorias ordenadas.
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Repaso: Procesos Estocásticos

X(t, ζ) : T × Ω→ R

ζ = ζ0 → Xζo(t) REALIZACIÓN
t = t0 → Xto(ζ) VARIABLE ALEATORIA
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Repaso: Procesos Estocásticos

Distribuciones

FX(x; t) = P{Xt ≤ x} = P{ζ ∈ Ω : X(t, ζ) ≤ x}
= P{X(t) ≤ x}

fX(x; t) =
∂FX(x; t)

∂x

Media

E{Xt(ζ)} =

∫ ∞
−∞

xfX(x; t) dx = µ(t)

E{X(t)} = µ(t)
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Ejercicio 2

a.I. X(t) = A donde A: V.A. con fA(·)
E{X(t)} = E{A} = µA

fX(x; t) = fA(x)

a.II. X(t) = A+ t donde A: V.A. con fA(·)
E{X(t)} = E{A+ t} = E{A}+ E{t} = µA + t

FX(x; t) = P{X(t) ≤ x} = P{A+ t ≤ x}
= P{A ≤ x− t}
= FA(x− t)

fX(x; t) = fA(x− t)
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Ejercicio 2

a.III. X(t) = Ae−t donde A: V.A. con fA(·)

E{X(t)} = E{Ae−t} = E{A}e−t = µAe
−t

FX(x; t) = P{X(t) ≤ x} = P{Ae−t ≤ x}
= P{A ≤ xet}
= FA(xet)

fX(x; t) = fA(xet)et
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Ejercicio 2

b.I. X[n] = B[n] +A donde B[n] secuencia aleatoria i.i.d. fB(·)
independiente de A: V.A. con fA(·)

fAB(a, b) = fA(a)fB(b)

E{X[n]} = E{B[n] +A} = E{Bn}+ E{A} = µB + µA

FX(x;n) = P{Xn ≤ x} = P{Bn +A ≤ x}

=

∫ ∞
−∞

∫ x−a

−∞
fAB(a, b) db da

fX(x;n) =

∫ ∞
−∞

fAB(a, x− a) da

Como son independientes

fX(x;n) =

∫ ∞
−∞

fA(a)fB(x− a) da

= (fA ∗ fB) (x)
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Ejercicio 2

b.II. X[n] = nB[n] donde B[n] secuencia aleatoria i.i.d. fB(·)

E{X[n]} = E{nBn} = nE{Bn} = nµB

FX(x;n) = P{Xn ≤ x} = P{nBn ≤ x}
= P{Bn ≤ x/n}
= FB(x/n)

fX(x;n) = fB(x/n)/n
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Ejercicio 2

b.III. X[n] = B[n]−B[n− 1] donde B[n] secuencia aleatoria i.i.d. fB(·)

E{X[n]} = E{B[n]−B[n− 1]} = E{Bn} − E{Bn−1}
= µB − µB = 0

FX(x;n) = P{Xn ≤ x} = P{Bn −Bn−1 ≤ x}

=

∫ ∞
−∞

∫ x+a

−∞
fBnBn−1(b, a) db da

fX(x;n) =

∫ ∞
−∞

fBnBn−1(x+ a, a) da

Como es i.i.d.

fX(x;n) =

∫ ∞
−∞

fB(x+ a)fB(a) da = (fB ? fB) (x)
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Ejercicio 2

d. Random walk

W [n] =

n∑
k=1

S[k] W [0] = 0

E{W [n]} = E

{
n∑
k=1

S[k]

}
=

n∑
k=1

E{S[k]} = 1
1

2
+ (−1)

1

2
= 0

V ar{W [n]} = V ar

{
n∑
k=1

S[k]

}
=

n∑
k=1

V ar{S[k]} =

n∑
k=1

1 = n

V ar{S[k]} = E
{
S[k]2

}
= 12

1

2
+ (−1)2

1

2
= 1

S[k] =

{
1 1/2
−1 1/2

−→ fS(s) =
1

2
δ[s− 1] +

1

2
δ[s+ 1]
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Ejercicio 2

fW (w;n)?
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Ejercicio 2

W [1] = S[1] −→ fW (w; 1) = fS

fW (w; 1) =
1

2
δ[w − 1] +

1

2
δ[w + 1]

W [2] = S[1] + S[2] −→ fW (w; 2) = (fS ∗ fS)(w)

fW (w; 2) =
1

4
δ[w − 2] +

1

2
δ[w] +

1

4
δ[w + 2]

W [3] = S[1] + S[2] + S[3] −→ fW (w; 3) = (fW (·; 2) ∗ fS)(w)

fW (w; 3) =
1

8
δ[w − 3] +

3

8
δ[w − 1] +

3

8
δ[w + 1] +

1

8
δ[w + 3]
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