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fΛ(λ) = λ e−λ, λ > 0
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fΛ(λ) = λe−λ, λ > 0; f(x |Λ = λ) = f(x|λ) = λe−λx, x > 0
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f(x, λ) = f(x|λ) fΛ(λ) = λ2e−λ(x+1), x > 0, λ > 0
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fX(x) =

∞
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−∞

f(x, λ) dλ =
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λ2e−λ(x+1) dλ
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∞
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(x + 1)3
, x > 0
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FX(x) = W (X ≤ x) = 1 − W (X > x)

= 1 − W
(

min
{

X1, X2,max{X3, X4}
}

> x
)

= 1 − W
(

X1 > x,X2 > x,max{X3, X4} > x
)

= 1 − W (X1 > x)W (X2 > x)W
(

max{X3, X4} > x
)

= 1 − W (X1 > x)W (X2 > x)
[

1 − W
(

max{X3, X4} ≤ x
)]

= 1 − W (X1 > x)W (X2 > x)
[

1 − W (X3 ≤ x,X4 ≤ x)
]

= 1 − W (X1 > x)W (X2 > x)
[

1 − W (X3 ≤ x)W (X4 ≤ x)
]
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FX(x) = 1 − e−2x
[

1 − (1 − e−x)2
]

= 1 − 2e−3x + e−4x, x > 0

fX(x) =
d

dx
FX(x) = 6e−3x − 4e−4x, x > 0
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∞
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∞
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W (2X2 ≥ 10 + 2X1) = W (X2 − X1 ≥ 5)

X2 − X1 ∼ N(500 − 520, 102 + 102) = N(−20, 200)

W (X2 − X1 ≥ 5) = 1 − Φ

(

5 + 20√
200

)

= 1 − Φ(1.7678) = 0.0385
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W
(

|2X2 − (10 + 2X1)| ≤ 10
)

= W (0 ≤ X2 − X1 ≤ 10)

W (0 ≤ X2 − X1 ≤ 10) = Φ

(

30√
200

)

− Φ

(

20√
200

)

= 0.0617
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X2 − X1 ∼ N(500 − 520, 102 + 102 − 2 · 10 · 10 · 0.5) = N(−20, 100)

W (X2 − X1 ≥ 5) = 1 − Φ

(

5 + 20

10

)

= 1 − Φ(2.5) = 0.0062

W (0 ≤ X2 − X1 ≤ 10) = Φ(3) − Φ(2) = 0.0214
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fS = fX ∗fY

fX(x) = I(0,1)(x)
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fY (y) =
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I(0,2)(y)

fS(z) =

∞
∫
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fX(z − t) fY (t) dt =
1

2

∞
∫

−∞

I(0,1)(z − t) I(0,2)(t) dt







0 < z − t < 1

0 < t < 2
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



⇐⇒







z − 1 < t < z

0 < t < 2







⇐⇒ max{0, z−1} < t < min{2, z}
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ª
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ª
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dt =
3 − z
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fS(z) = 0
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E(S) = E(X) + E(Y ) =
1

2
+ 1 =

3

2
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(S) =
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(X) +
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W
(

|X − 250| > 30
)

= 1 − W (220 ≤ X ≤ 280)

≈ 1 −
[

Φ

(

280.5 − 250
√

500/4

)

− Φ

(

219.5 − 250
√

500/4

)]

= 1 −
[

Φ(2.7280) − Φ(−2.7280)
]

= 2
[

1 − Φ(2.7280)
]

= 0.0064 (
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W
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|X − 250| > 30
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= W
(

|X − 250| ≥ 31
)

≤
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(X)

312
=

125

961
= 0.1301
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W (X = 250) ≈ Φ

(

250.5 − 250√
125

)

− Φ

(

249.5 − 250√
125

)

= 2Φ(0.0447) − 1

= 0.0357 (
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0.0357)
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W (Y < 90) = W (Y ≤ 89) ≈ Φ

(

89.5 − 100√
100

)

= 1 − Φ(1.05) = 0.1469
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