














Fr̊aga 4

a)

P(E) = 1− P(EC)

P(EC) = P(ξ1 = 0) +
2

∑

i=1

P(ξ1 = i)P(ξ2 ≤ 2− i|ξ1 = i) =

(

25

0

)

0.030 · 0.9725

+

(

25

1

)

0.031 · 0.9724 ·
(

50

0

)

0.030 · 0.9750 +
(

25

1

)

0.031 · 0.9724 ·
(

50

1

)

0.031 · 0.9749

+

(

25

2

)

0.032 · 0.9723 ·
(

50

0

)

0.030 · 0.9750

= 46.70% + 7.87% + 12.18% + 2.92% = 69.67%

P(E) = 1− P(EC) = 1− 69.67% = 30.33%

b)

P(D|E) =
P(E ∩D)

P(E)
=

P(E|D)P(D)

P(E)
=

P(avvisa|ξ1 = 1)P(ξ1 = 1)

0.3033

=
P(ξ1 + ξ2 ≥ 3|ξ1 = 1)P(ξ1 = 1)

0.3033
=

P(ξ2 ≥ 2)
(

25

1

)

0.031 · 0.9724
0.3033

= (1− P(ξ2 ≤ 1))
0.3611

0.3033
=

(

1−
(

50

0

)

0.030 · 0.9750 −
(

50

1

)

0.031 · 0.9749
)

0.3611

0.3033

= 0.4447
0.3611

0.3033
= 52.95%
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c)

E[ξ] = 25 · P(bestämmer oss i urval 1) + 75 · P(bestämmer oss i urval 2)

P(bestämmer oss i urval 1) = P(ξ1 = 0 ∪ ξ1 ≥ 3) = P(ξ1 = 0) + P(ξ1 ≥ 3)

= P(ξ1 = 0) + 1− P(ξ1 ≤ 2) = P(ξ1 = 0) + 1−
2

∑

i=0

P(ξ1 = i) = 1− P(ξ1 = 1)− P(ξ1 = 2)

= 1−
(

25

1

)

0.031 · 0.9724 −
(

25

2

)

0.032 · 0.9723 = 100%− 36.11%− 13.40% = 50.49%

P(bestämmer oss i urval 2) = 1− 50.49% = 49.51%

⇒ E[ξ] = ASN(3%) = 25 · 0.5049 + 75 · 0.4951 = 49.755

V ar[ξ] = E[ξ2]− E[ξ]2 = 252 · 0.5049 + 752 · 0.4951− 49.7552 = 624.94

⇒
√

V ar[ξ] = 24.99

Fr̊aga 5

a)

P(ξ1 ≤ 95) = {ξ ∼ N(µ = 100, σ = 10)} = Fz

(

95− 100

10

)

= Fz(−0.5) = 30.85%

b)

η1 = 100ξ1 ∼ N(µ, σ), µ = 100 · 100 = 104, σ =
√
1002 · 100 = 103

P(η1 ≥ 12000) = 1− Fz

(

12000− 10000

1000

)

= 1− Fz (2) = 1− 0.9773 = 2.28%

c)

η2 = 50ξ1 + 50ξ2 ∼ N(µ, σ), µ = 50 · 100 + 50 · 100 = 104, σ =
√

502 · 100 + 502 · 100

= 50
√
200 ≈ 707.11

P(η2 ≥ 12000) = 1− Fz

(

12000− 10000

707.11

)

= 1− Fz (2.828) = 1− 0.9977 = 0.23%
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d)

η3 = η1 − η2 = 50ξ1 − 50ξ2 ∼ N(µ, σ), µ = 50 · 100− 50 · 100 = 0, σ =
√

502 · 100 + 502 · 100

= 50
√
200 ≈ 707.11

P(η3 > 1000) = 1− Fz

(

1000

707.11

)

= 1− Fz (1.414) = 1− 0.9213 = 7.87%
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