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1�Ù �ÅCþ9Ù©Ù

§2.3 ëY.�ÅCþ

lÑ�ÅCþ��k��½�êÃ���§
ëY.�ÅCþ�Ø�ê��.ùÒ

û½
ØU^£ãlÑ.�ÅCþ��{5�yëY.�ÅCþ.

�Ä��~f. b½Úl�Ã¤Oqf3�½� �?1�X���Â. -X´·

¥:�Lq%R��Y² l�§�X��[−5cm, 5cm]. X´��ëY�ÅCþ.

�
O�Xá3,«m�VÇ§ò[−5, 5]©���1f���«m. éuz��«m§

±á3ù��«m���êØ±��oê��á3ù�«m�����éªê. �o

��ê�100. ·���eLµ

«m ��ê �éªê

[−5,−4] 1 0.01

[−4,−3] 1 0.01

[−3,−2] 6 0.06

[−2,−1] 13 0.13

[−1, 0] 24 0.24

[0, 1] 27 0.27

[1, 2] 16 0.16

[2, 3] 7 0.07

[3, 4] 3 0.03

[4, 5] 2 0.02

þL�±^eã5L«µ

·�5¿z�Ý/�.�u1§p�TÝ/�«m¤éA��éªê§¤±¡È�

�éªê. �ÜÝ/�¡È´1. éu[−5, 5]�?�f«m§·��±�âþã�O��

á3Tf«m�VÇ. ~X��O0 < X ≤ 2�VÇ§��r«m¥�ü�Ý/¡È\

å5§(J��0.43. 2�X`��O−0.25 < X ≤ 1.5¥�VÇ§·�A�O�T«m

þ�¡È§(J��µ

0.06 + 0.27 + 0.08 = 0.41.

XJ1�1�100�f��3qfþ§·�Òò¼�,��²�©Ù. §�1��

²�©Ùõ�´ØÓ�§¦+§��	L�U�q. XJr*	���éªêw��,
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ã 2.3.1 �� :©Ùã
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V

Çd­�e�¡È�Ñ. dd·���Xe½Âµ

½Â 2.3.1. X¡�ëY.�ÅCþ§XJ�3��¼êf§��X�VÇ�Ý¼ê§§

÷ve¡�^�µ

1. é¤k�−∞ < x < +∞, kf(x) ≥ 0;

2.
´ +∞
−∞ f(x)dx = 1;

3. éu?¿�−∞ < a ≤ b < +∞, kP (a ≤ X ≤ b) =
´ b
a f(x)dx.

5 2.3.1. éu?¿�−∞ < x < +∞, kP (X = x) =
´ x
x f(u)du = 0.

5 2.3.2. XJf��,k�«m[a, b]��, -

f̃(x) =

{
f(x) x ∈ [a, b],

0 Ù§.

Kf̃´½Â3(−∞,+∞)þ��Ý¼ê, �f(x)Úf̃(x)�Ñ�Ó�VÇ©Ù.
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5 2.3.3. b�ko���ü ��þëY/©Ù3a ≤ x ≤ bþ. @of(x)L«3:x�

�þ�Ý�
´ d
c f(x)dxL«3«m[c, d]þ��Ü�þ.

duëY�ÅCþ�VÇ´^È©�Ñ�,·��±��?n�Ý�È©
Ø´�

Ý��.

½Â 2.3.2. �X��ëY.�ÅCþ. K

F (x) =
ˆ x

−∞
f(u)du, −∞ < x < +∞ (2.3.1)

¡�X�(\È)©Ù¼ê.

5 2.3.4. F (x)L«�´�ÅCþ�ê��u½�ux�VÇ, =

F (x) = P (X ≤ x) −∞ < x < +∞. (2.3.2)

dª(2.3.2)½Â�F�X�(\È)©Ù¼ê���½Â.§·^u?¿��ÅCþ. �X�

�lÑ.�ÅCþ, §±VÇ{p1, ..., pn, ..}��{a1, ..., an, ...}. K

F (x) =
∑
ai≤x

pi.

©Ù¼êFäke�5�:

(1) F´�~�¼ê;

(2) limx→−∞ F (x) = 0;

(3) limx→+∞ F (x) = 1.

éuëY�ÅCþ, XJF (x)3:x��ê�3, K

f(x) = F ′(x).

ëY�ÅCþ�©Ù¼ê�ã�Xeã¤«.

e¡·�0�~��ëY.©Ù. §��)��©Ù, �ê©ÙÚþ!©Ù.
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ã 2.3.2 (\È)©Ù¼ê

 

F(x)

1.0

0 x

§2.3.1 ��©Ù

XJ���ÅCþXäkVÇ�Ý¼ê

f(x) =
1√
2πσ

exp
{
−(x− µ)2

2σ2

}
, −∞ < x < +∞, (2.3.3)

Ù¥−∞ < µ < +∞, σ2 > 0§K¡X�����ÅCþ§P�X ∼ N(µ, σ2). ±(2.3.3)�

�Ý�©Ù¡�ëê�µÚσ2���©Ù.

äkëêµ = 0, σ = 1���©Ù¡�IO��©Ù.^Φ(x)Úφ(x)L«IO��©

ÙN(0, 1)�©Ù¼êÚ�Ý¼ê.

lã(2.3.3)�±wÑ, ��©Ù��Ý¼ê´±x = µ�é¡¶�é¡¼ê. µ¡�

 �ëê. �Ý¼ê3x = µ?�����§3(−∞, µ)Ú(µ,+∞)Sî�üN. Ó�·�

w�, σ���û½
�Ý¼ê�Í�§Ý. Ï~¡σ���©Ù�/Gëê.

±F (x)P��©ÙN(µ, σ2)�VÇ©Ù¼ê§KðkF (x) = Φ(x−µ
σ ). ¤±?���

©Ù�VÇ©Ù¼êÑ�ÏLIO��©Ù�©Ù¼êO�Ñ5.

~ 2.3.1. ¦êk¦�éu��©Ù�CþkP (µ− kσ < x < µ + kσ) = 0.95.
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ã 2.3.3 ��©Ù��Ý¼ê
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mu=−2,sigma=2

mu=1,sigma=1

mu=4,sigma=1.5

): -F���©ÙN(µ, σ2)�©Ù¼ê, Kk

P (µ− kσ < x < µ + kσ) = F (µ + kσ)− F (µ− kσ) = Φ(k)− Φ(−k) = 0.95. (2.3.4)

l'Xª Φ(−k) = 1 − Φ(k), ·�� 2Φ(k) − 1 = 0.95. ¤±Φ(k) = 0.975. ���©ÙL,

�k = 1.96.

§2.3.2 �ê©Ù

e�ÅCþXäkVÇ�Ý¼ê

f(x) =

{
λe−λx x > 0,

0 x ≤ 0,
(2.3.5)

Ù¥λ > 0�~ê, K¡XÑlëê�λ��ê©Ù.

�ê©Ù�©Ù¼ê�

F (x) =

{
1− e−λx x > 0,

0 x ≤ 0.
(2.3.6)
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ã 2.3.4 �ê©Ù��Ý¼ê
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lã(2.3.5)�±wÑ, ëêλ��, �Ý¼êeü��¯.

�ê©Ù²~^u���«”Æ·”�©Ù�Cq. -XL«,���Æ·. ·�Ú

?X���Ç¼êXe:

h(x) = lim
∆x→0

P (x ≤ X ≤ x + ∆x|X > x)
∆x

.

��ÇL«
��3��xÿU�~ó�,3��x±�,ü �mSu)���VÇ.K

XJ

h(x) ≡ λ (~ê), 0 < x < +∞,

XÑl�ê©Ù. =�ê©Ù£ã
ÃPz��Æ·©Ù.

~ 2.3.2. �XL«,«>f���Æ·§F (x)�Ù©Ù¼ê"eb���ÃPz§=�

�3��x�~ó��^�e§Ù��Ç�±�,�~êλ§�xÃ'"Áy²XÑl�

ê©Ù"

)µ��Ç=ü �mS���VÇ§ÏddK��

P (x ≤ X ≤ x + h|X > x)/h = λ, h → 0
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Ï�

P (x ≤ X ≤ x + h|X > x) =
P ({x ≤ X ≤ x + h}{X > x})

P (X > x)
=

F (x + h)− F (x)
1− F (x)

¤±k

lim
h→0

P (x ≤ X ≤ x + h|X > x)/h =
F ′(x)

1− F (x)
= λ

=���©�§ F ′(x)
1−F (x) = λ,)d�§��

F (x) = 1− e−λx

l
(Ø�y"

�ê©Ù��­��A:´“ÃPÁ5”. =eXÑl�ê©Ù§Ké?¿�s, t >

0k

P (X > s + t | X > s) = P (X > t). (2.3.7)

=Æ·´ÃPz�. �±y², �ê©Ù´��äk5�(2.3.7)�ëY.©Ù.

§2.3.3 þ!©Ù

�a < b§XJ©ÙF (x)äk�Ý¼ê

f(x) =

{
1

b−a a ≤ x ≤ b ,

0 Ù§,
(2.3.8)

K¡T©Ù�«m[a, b]þ�þ!©Ù,P�U [a, b]. Xd½Â�f(x)w,´��VÇ�Ý

¼ê. N´�ÑÙ�A�©Ù¼ê�

F (x) =


0, x ≤ a,

x−a
b−a , a < x ≤ b,

1, x > b.

3O��Ïo�Ê\
�)�Ø��±^þ!©Ù5£ã.
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