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(i) uA ∈ F�JAc ∈ F ;

(ii) uAn ∈ F , n = 1, 2, · · ·�J
⋃∞

n=1 An ∈ Fv
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n=1 An ∈ F�
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(i) ∀A ∈ F , P (A) ≥ 0;

(ii) uAn, n ≥ 1,
!Ê¯��J

P (
∞⋃

n=1

An) =
∞∑

n=1

P (An) ; (1)
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(iii) P (Ω) = 1�

bÝøÍè Ω��0�F�t¡��P�9-xWÝ^£è �|(Ω,F , P )���
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óC;�ÇEøÍè �N×øÍω�¼�×°×Ý@óX(ω)�ÍET�uX©ã�

óÍÂx1, x2, · · ·���Q2�EXbÝxi�&Æ??�á¼Xº�yxi�^£�ð­�

1�{ω|ω ∈ Ω, X(ω) = xi}6
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���LLL3. ×^£è (Ω,F , P )î�×�^�óX�
Ωî�×@ÂÐó�v��E∀x ∈

R, {ω|ω ∈ Ω, X(ω) ≤ x} ∈ F�

���LLL4. �^�óX�5µÐóF


F (x) = P (X ≤ x) = P ({ω|X(ω) ≤ x}), x ∈ R� (2)

¨²�uD3×&�Ðóf���∫ ∞

−∞
f(x)dx = 1, (3)

vE��a < b,

P (a < X ≤ b) =

∫ b

a

f(x)dx, (4)

JXÌ
�E=�Ý�^�ó�êãîP�ÿ

F (x) =

∫ x

−∞
f(y)dy� (5)

3î���fÌ
�^�óX�^£Û�Ðó(probability density function��Ì


p.d.f.)�

»»» 1. ' X, Y 
 (Ω,F , P ) î�Þ�^�ó, A 
×¯���

Z(ω) =

 X(ω), ω ∈ A,

Y (ω), ω ∈ Ac�
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�J Z 
× r.v.�

���.

∵ X, Y are r.v.’s ∴ ∀x ∈ R, {ω|ω ∈ Ω, X(ω) ≤ x} ∈ F .

Let Bz = {ω|Z(ω) ≤ z}, ∵ {Bz∩A} ⊂ A ∈ F , {Bz∩Ac} ⊂ Ac ∈ F , ∴ Bz ∈ F ⇒ Z

is a r.v.

∵ X, Y are r.v.’s, ∴ ∀x ∈ R, {ω|ω ∈ Ω, X(ω) ≤ x} ∈ F .

Let Bz = {ω|Z(ω) ≤ z}, Bz = {Bz ∩ A} ∪ {Bz ∩ Ac}

∵ {Bz ∩ A} ⊂ A ∈ F , {Bz ∩ Ac} ⊂ Ac ∈ F , ∴ Bz ∈ F ⇒ Z is a r.v..

»»» 2. �Jì� F
× d.f.(Ì
 logistic5µ(logistic distribution)), ¬OÍ p.d.f.�

F (x) =
1

1 + e−(αx+β)
, x ∈ R,

Í� α > 0, β ∈ R
Þðó�¬J�f(x) = αF (x)(1− F (x))�

���.

(1) (i) ∀x ∈ R, e−αx+β > 0 ⇒ 0 < 1
1+e−αx+β < 1, ∴ 0 < F (x) < 1,∀x ∈ R

(ii) Let x1, x2 ∈ R and x1 < x2 ⇒ F (x1) = 1
1+e−αx1+β < 1

1+e−αx2+β = F (x2), ∴ F is

increasing.

(iii) ∵ F is continuous ∀x ∈ R,∴ F is right continuous.

(iv) F (−∞) = limx→−∞
1

1+e−αx+β = 0, F (∞) = limx→∞
1

1+e−αx+β = 1

∴ by (i), (ii), (iii), (iv), F is a d.f.

(2)

f(x) = F ′(x) =
−(−α)e−αx+β

(1 + e−αx+β)2
=

αe−αx+β

(1 + e−αx+β)2
, x ∈ R

(3)

αF (x)(1− F (x)) =
α

1 + e−αx1+β

e−αx1+β

1 + e−αx1+β
=

αe−αx+β

(1 + e−αx+β)2
= f(x)
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