
4

δ



∗

∗
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4•

•

Ω = {1, 2, 3, 4, 5, 6}

{3, 5}
Ω {1}

Ω

A B A ∩ B = ∅
A B

A

B

C

A = {3, 4, 5, 6}
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B = {1, 2} C = {2, 3, 5}

A ∩B = ∅ ⇔ A B

A ∩ C = {3, 5} ⇔ A C

B ∩ C = {2} ⇔ B C

A

B A B

A ⊂ Ω

Ã

Ã ⊂ Ω, A ∩ Ã = ∅ A ∪ Ã = Ω,

Ã Ω

A

A A

A =

{2, 4, 6} Ã = {1, 3, 5}

∗
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4A

P (A) ≥ 0.

P (Ω) = 1.

N

A1, A2, . . . , AN

P (A1 ∪A2 ∪ . . . ∪AN ) = P (A1) + P (A2) + ...+ P (AN )

A

P (A) =
A

,
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l

A s l

P (A) =
s

l
,

P (A) =
n(A)

n(Ω)
,

n

Ω = {1, 2, 3, 4, 5, 6},

A = {3}.

P (A) =
n(A)

n(Ω)
=

1

6
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4
Ω = {(i, j) | i, j = 1, 2, 3, 4, 5, 6}

i j

n(Ω) = 36

A = {(1, 3); (2, 2); (3, 1)}.

P (A) =
n(A)

n(Ω)
=

3

36
=

1

12
.

A

B A ⊂ Ω B ⊂ Ω

n(A ∪B) = n(A) + n(B)− n(A ∩B).

n(Ω)

P (A ∪B) = P (A) + P (B)− P (A ∩B).

A∩B

A B

A ∩B = ∅

P (A ∪B) = P (A) + P (B),
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A

A = {2, 4, 6} B

B = {2, 3, 5} P (A ∪ B)

P (A) P (B) P (A ∩ B)

n(Ω) = 6

P (A) =
n(A)

n(Ω)
=

3

6
=

1

2

P (B) =
n(B)

n(Ω)
=

3

6
=

1

2
.

A ∩B = {2}

P (A ∩B) =
n(A ∩B)

n(Ω)
=

1

6
.

P (A ∪B) = P (A) + P (B)− P (A ∩B) =
1

2
+

1

2
− 1

6
=

5

6
,

A B

A B

ΩA ΩB

A B

A ⊂ ΩA, B ⊂ ΩB.
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4

ΩA ΩB

∗

Ω ≡ ΩA × ΩB = {(a, b) | a ∈ ΩA b ∈ ΩB}.

Ω

AB = A×B.

∗
AB A B

P (AB) =
n(AB)

n(Ω)
=

n(A×B)

n(ΩA × ΩB)
=

n(A)n(B)

n(ΩA)n(ΩB)
.

P (AB) = P (A)P (B).

∗∗
P (AB)

B

A

∗∗ P (AB)

P (AB) = P (A)P (B|A),
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B|A B A

P (B|A)

A B

P (B|A) = P (B)

P (A2) =
1

3
.

P (A3|A2) =
1

2
.

P (A2A3) = P (A2)P (A3|A2) =
1

3

1

2
=

1

6
.

Ω1 = {1, 2, 3}.
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4

Ω = {(i, j)| i, j ∈ Ω1 i 
= j}
= {(1, 2); (1, 3); (2, 1); (2, 3); (3, 1); (3, 2)}

A2A3 = {(2, 3)}.

P (A2A3) =
n(A2A3)

n(Ω)
=

1

6
,

N

A1, . . . , AN xj

Aj

Ω = {x1, . . . , xN} = {xj}Nj=1

Pj ≡ P (Aj)

N∑
j=1

Pj = 1.
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Ω ≡ [a, b] ∈ R

x

a ≤ x ≤ b

x x+dx ρ(x)dx

∫ b

a
ρ(x)dx = 1.

ρ(x)

x [c, d] ⊂ [a, b]

P (c ≤ x ≤ d) =

∫ d

c
ρ(x)dx

δ

ρ(x) =

N∑
j=1

Pjδ(x− xj).

∫ b

a
ρ(x)dx =

N∑
j=1

Pj

∫ b

a
δ(x− xj) =

N∑
j=1

Pj = 1.

x Ω

〈f(x)〉 ≡
∫
Ω
f(x)ρ(x)dx
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4k x

〈xk〉 ≡
∫
Ω
xkρ(x)dx.

k = 1

〈x〉

(x) ≡ 〈(x− < x >)2〉.

〈f(x) + g(x)〉 = 〈f(x)〉+ 〈g(x)〉,

(x) = 〈x2〉 − 〈x〉2.

〈x2〉
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A

P (A) =
n(A)

n(Ω)
,

Ω

P (A ∪B) = P (A) + P (B)− P (A ∩B),

P (AB) = P (B)P (A|B).

δ

ρ(x) =
N∑
j=1

Pjδ(x− xj).

∫
Ω
ρ(x)dx = 1 =

N∑
j=1

Pj .

x

〈f(x)〉 =
∫
Ω
f(x)ρ(x)dx.

Si i pi ≡ P (Si)
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4

B1, B2, . . . , BN

ΩB = B1 ∪ B2 ∪ . . . ∪ BN

P (A) =
N∑
j=1

P (A|Bj)P (Bj),

A

B1, B2, . . . , BN

P (A) =

P (AΩB) ΩB
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∗

∗
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4
〈f(x)〉 =

N∑
j=1

fjPj ,

fj ≡ f(xj)

δ

j =

Pj j

f(x) = x f(x) = x2 〈x〉 (x)

ρ(x)

x 〈x〉
(x)

Pj
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x ∈ [−a
2 ,

a
2 ]

∗

x 〈x〉 (x)

∗

ρ(x)

x ∈ R

ρ(x) = a exp[−b(x− c)2] a b c

a b c 〈x〉
x σ ≡ √

(x) ρ(x)

〈x〉 σ ∗∗

∗∗

ρ(x)
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4

<

>

< >
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