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Esercizio 0. Funzione generatrice dei momenti di una Normale bidimensionale:
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Applichiamo ora la sostituzione: u = x−µx
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e v = y−µy
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Consideriamo ora solo l’argomento dell’esponenziale dipendente dalle due variabili, comple-
tiamo il quadrato rispetto ad u e v aggiungendo e togliendo, quindi, opportune quantità, esso
diventa:
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Definiamo ora w = u−ρv−(1−ρ2)t1σx√
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e z = v − ρt1σx − t2σy e quindi dw = du√
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Quindi tornando all’intero integrale:
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essendo la funzione integranda la densità di una normale bidimensionale che integrata dà
quindi 1.

Esercizio 1.
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Esercizio 2.
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Quella ottenuta è la distribuzione di una Po(λp).

Esercizio 3.
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∑
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∑
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Esercizio 4.

(a) 1 =

∫ +∞

0

dx

∫ +∞

x

dy cx(y − x)e−y =

∫ +∞

0

dx cx

[∫ +∞

x

ye−ydy − x

∫ +∞

x

e−ydy

]
=

=

∫ +∞

0

dx cx

[
− ye−y

∣∣+∞
x

+

∫ +∞

x

e−ydy − x(−e−y)
∣∣+∞
x

]
=

=

∫ +∞

0

dx cx

[
xe−x + (−e−y)

∣∣+∞
x

− xe−x

]
=

∫ +∞

0

dx cxe−x =

= c

[
− xe−x

∣∣+∞
0

+

∫ +∞

0

e−xdx

]
= c(−e−x)

∣∣+∞
0

= c ⇒ c = 1.

3
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∫ y

0

f(x, y)dx =

∫ y

0

x(y − x)e−ydx = e−y

[∫ y

0

xy dx−
∫ y

0

x2 dx

]
=

= e−y

[
y

y2

2
− y3

3

]
=

1

6
e−yy3.

fX(x) =

∫ +∞

x

x(y − x)e−ydy = x

[∫ +∞

x

ye−ydy − x

∫ +∞

x

e−ydy

]
=

= x

[
− ye−y

∣∣+∞
x

+

∫ +∞

x

e−ydy − x(−e−y)
∣∣+∞
x

]
=

= x

[
xe−x + (−e−y)

∣∣+∞
x

− xe−x

]
= xe−x.

fX|Y (x|y) =
f(x, y)

fY (y)
=

x(y − x)e−y

1
6
e−yy3

= 6x
y − x

y3

fY |X(y|x) =
f(x, y)

fX(x)
=

x(y − x)e−y

xe−x
= (y − x)ex−y

(c) E(X|Y ) =

∫ y

0

xfX|Y (x|y)dx =

∫ y

0

6x2y − x

y3
dx =

6

y3

[∫ y

0

x2y dx−
∫ y

0

x3 dx

]
=

=
6

y3

[
y4

3
− y4

4

]
=

6

y3

y4

12
=

y

2
e E(X|Y ) =

1

2
Y.
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Esercizio 5.

E(etX) =
+∞∑
k=0

etkP(X = k) =
+∞∑
k=0
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k!
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dt
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∣∣∣
t=0

= e−λ(1−et)(λet)
∣∣∣
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⇒ V ar(X) = E(X2)− (E(X))2 = λ2 + λ− λ2 = λ.
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e questa è la f.g.m. di una Po(nλ).

Esercizio 6.
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