
 

§2.3 ëY.�ÅCþ½Â3.1. ëY.�ÅCþ�: �3ppxq ��
P pa ď X ď bq “

ż b

a

ppxqdx, @a ă b.¡pp¨q ǑX �VÇ�Ý(¼ê), ǑPǑpXp¨q.�K: ppxq ě 0; 5�:
ş8

´8 ppxqdx “ 1.

P pX “ xq “ 0 vs ppxq ě 0.

pp¨q 3x ëY, KP pX P rx, x ` ∆xsq “ ppxq∆x ` op∆xq,üÕ!Ø��:x éA�ppxq vk¿Â.5VÇÚOA6Ç���¡ ��ö: ÙE
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 1. þ!©Ù, X „ Upa, bq (ëêa ă b):

ppxq “
#

1

b´a
; ea ď x ď b;

0, ÄK.

a ď b ď x �UǑa ă x ă b, a ă x ď b, a ď x ă b.

ppxq “ 1

b´a
1taďxďbu.

ppxq “ 1

b´a
, Ù¥a ď x ď b.�.: AÛV..
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2. �ê©Ù, X „ Exppλq (ëêλ ą 0):

ppxq “ λe´λx, x ą 0.�.: ~2.3. X “ 1��âf����Ǒ. ���m!Æ·.1��âf31Y ��*�m�Ñ, K
Y „ Gppq, Ù¥p “ λ ˆ 1

n
. 

0 1 t t t 

X « Y
n
, u´,

P pX ą tq « P pY ą ntq « p1 ´ pqnt “ p1 ´ λ

n
qnt « e´λt.

P pX ą tq “ e´λt “
ş8
t
λe´λxdx.½n3.1.(�PÁ5): P pX ´ s ą t|X ą sq “ e´λt, @t, s ě 0.5VÇÚOA6Ç���¡ ��ö: ÙE
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3. ��©Ù, X „ Npµ, σ2q (ëêµ P R, σ ą 0):

ppxq “ 1?
2πσ2

exp

"

´px ´ µq2
2σ2

*

.IO��©ÙNp0, 1q:

φpxq “ 1?
2π

e´x
2

2 .

§1.7. 1�Cqúª: xk “ k´np?
npq

,

Ck
np

kqn´k « 1?
npq

φpxkq.
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φpxq “ 1?
2π
e´x

2

2 , òÈ©�²��Ǒ�­È©:

ż 8

´8

1?
2π

e´x
2

2 dx ˆ
ż 8

´8

1?
2π

e´ y
2

2 dy “ 1

2π

ĳ

R2

e´x
2`y

2

2 dxdy.�4�IC�:

x “ r cos θ, y “ r sin θ ñ
ˇ

ˇ

ˇ

ˇ

ˇ

Bx
Br

By
Br

Bx
Bθ

By
Bθ

ˇ

ˇ

ˇ

ˇ

ˇ

“ r.Ïd,

‹‹ “ 1

2π

ż

2π

0

´

ż 8

0

e´ r
2

2 rdr
¯

dθ “
ż 8

0

e´RdR “ 1.

ppxq “ 1?
2πσ2

e
´ px´µq2

2σ2 : -y “ x´µ
σ

, K
ż 8

´8

1?
2π ¨ σ

e
´ px´µq2

2σ2 dx “
ż 8

´8

1?
2π

e´ y
2

2 dy “ 1.5VÇÚOA6Ç���¡ ��ö: ÙE
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¼êΦ:

Φpxq “
ż x

´8
φpxqdx.

Φp´xq “ 1 “ Φpxq.½n3.2. -x˚ “ x´µ
σ

, K
P pa ă X ă bq “

ż b

a

1

σ
φ

ˆ

x ´ µ

σ

˙

dx “ Φpb˚q ´ Φpa˚q.íØ3.1. �L�Φp3q “ 0.9987, Ïd
P pµ ´ 3σ ă X ă µ ` 3σq “ Φp3q ´ Φp´3q “ 0.9974.
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 4. %Ù�(Weibull)©Ù, X „ Wpm, ηq (ëêm, η ą 0):

ppxq “ m

ηm
xm´1 exp

"

´
ˆ

x

η

˙m*

, x ą 0.

ş8
0
mym´1e´ymdy “

ş8
0
e´zdz “ 1.

m ą 0: /Gëê; η ą 0: ºÝëê.

m “ 1 �Ò´�ê©ÙExpp 1
η

q.A^: Å>�¬�Æ·; ��5ïÄ.
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5. ³ç©Ù, X „ Γpα, βq (ëêα, β ą 0):

ppxq “ βα

Γpαqx
α´1e´βx, x ą 0.

Γpαq “
ş8
0
yα´1e´ydy.

Γpα ` 1q “ αΓpαq:
ş8
0
yαe´ydy “ ´yαe´y|8

0
`

ş8
0
αyα´1e´ydy.

Γp1q “ 1; Γp1
2

q “ ?
π:

Γp1
2
q “

ş8
0

1?
y
e´ydy “

?
2

ş8
0
e´x

2

2 dx “ ?
π.

α “ 1 �Ò´�ê©ÙExppβq.5VÇÚOA6Ç���¡ ��ö: ÙE
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