
NMUI059 (Pravděpodobnost a statistika) Zimńı semestr 2012

Výsledky př́ıklad̊u ze cvičeńı

Posledńı úprava: 23. listopadu 2012

Cvičeńı 1: Klasická pravděpodobnost

1. 4 kostky:

(a) 5/18

(b) 1/16

(c) 10/64

(d) 1− 5/64

(e) 1− (5/6)4

2. rum: a) 3/10 b) 5/6

3. kĺıče: 1/8

4. sekretářka:

(a) 1− 1/2 + 1/3!− · · ·+ (−1)n1/n! =
∑n

k=1(−1)k+11/k! = 1−
∑n

k=0(−1)k/k!

(b)
∑n

k=1(−1)k/k!→ 1− e−1 pro n→∞

5. cestuj́ıćı ve vlaku (Maxwellovo-Boltzmanovo schéma)

(a) P(Ak) =
(
r
k

) (
1− 1

n

)r−k · ( 1
n

)k
pro k = 0, 1, . . . , r a P(Ak) = 0 pro k > r

(b) P(B) =
∑n−1

k=0(−1)k
(
n
k

) (
n−k
n

)r
pro r ≥ n a P(C) = 0 pro r < n

(c) λke−λ/k! pro k = 0, 1, 2, . . .

Cvičeńı 2: Vlastnosti pravděpodobnosti, geometrická

pravděpodobnost

1. peńıze do obálek (Boseovo-Einsteinovo schéma)

(a) P(Ak) =
(n+r−k−2

r−k )
(n+r−1

r )
= r!(n+r−2−k)!(n−1)

(r−k)!(n+r−1)!
pro k = 0, 1, . . . , r a P(Ak) = 0 pro k > r

(b) P(B) = (r−1)!r!
(n+r−1)!(r−n)! pro r ≥ n a P(B) = 0 pro r < n

2. 11/36

3. 1/4

4. a) 0.1 b) 0.6

5. (a) v obou b/(a+ b),

(b)

(
b
k

)(
a

n−k

)(
a+b
n

) , (c) b/(a+ b).
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Cvičeńı 3: Nezávislost, podḿıněná pravděpodobnost, věta o úplné
pravděpodobnosti a Bayesova věta

1. (a) 2/5 (b) jsou závislé

2. jevy nejsou nezávislé, jsou pouze po dvou nezávislé

3. 2/5

4. mandarinky: 3/80

5. dlouhé vlasy: a) 0.31 b) 24/31 = 0.77

6. spamy: a) 3/75, b) 8/25

7. lovci: 3/29, 8/29, 18/29

Cvičeńı 4: Bayesova věta — pokrač.

1. studenti: (a) 28/45 (b) ze skupiny B (c) 1− (0.2)3(0.4)4(0.6)2

2. profesor:
33

44 − 34
=

27

175

3. truhly: 2/3

4. zloděj:

(a) rozděleńı X: P(X = 1000) = 1/6, P(X = 1500) = 1/3, P(X = 2500) = 1/3, P(X =
3000) = 1/6;

(b) F (x) =



0, x < 1000,

1/6, x ∈ [1000, 1500),

1/2, x ∈ [1500, 2500),

5/6, x ∈ [2500, 3000),

1, x ≥ 3000.
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(c) rozděleńı Y : P(Y = 0) = 1/6, P(Y = 100) = 1/3, P(Y = 300) = 1/3, P(Y = 400) = 1/6

(d) P(Y > 210) = 1/2

5. P(X = k) =
(
n
k

) (
1
4

)k (3
4

)n−k
, pro k = 0, . . . , n
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