
 

1�Ù!�ÅCþ�VÇ©Ù

§2.1 �ÅCþ�Vg

~1.2. Ý¥k5 �¥, Ù¥k2 �x¥, 3 �ç¥.

l¥?�3 �¥, òÙ¥¤¹�x¥�ê8P�X.

ï�: ò¥?Ò, 1 „ 3 L«ç¥, 4, 5 L«x¥.

ω “ pi, j, kq, Ù¥1 ď i ă j ă k ď 5. Ω “ C3
5 “ 10.

÷vX “ 0 �ω kC0
2C

3
3 “ 1 �;

÷vX “ 1 �ω kC1
2C

2
3 “ 6 �;

÷vX “ 2 �ω kC2
2C

1
3 “ 3 �.

¯�: tX “ 1u “ tω : Xpωq “ 1u,

tX ď 1u “ tω : Xpωq ď 1u.

òP ptX “ 1uq {P�P pX “ 1q. ~X,

P pX “ 1q “ 6
10 , P pX ď 1q “ 7

10 .
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~1.6. ,ú�ð�Õz�10 min ¬k�ý,´ú����. ,¦

��Å3?¿�����Õ.

ÿ��mX (ü : min) ��ÅCþ.

0 ď X ď 10.

AÛV.(ë�§1.8): ~,

P pX ď 3q “
3

10
, P p2 ď X ď 6q “

4

10
.
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§2.2 lÑ.�ÅCþ

½Â2.1. X ´lÑ.�ÅCþ�: X �k���x1, ¨ ¨ ¨ , xn,

½����x1, x2, ¨ ¨ ¨ . X �VÇ©Ù(�)�:

pk “ P pX “ xkq, k “ 1, ¨ ¨ ¨ , n ½ k “ 1, 2, ¨ ¨ ¨ .

VÇ©ÙL:

X x1 x2 ¨ ¨ ¨ xk ¨ ¨ ¨

p p1 p2 ¨ ¨ ¨ pk ¨ ¨ ¨

�K: pk ě 0, @k; 5�:
řn
k“1 pk “ 1 ½

ř8
k“1 pk “ 1.
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1. ü:©Ù(Ëã|©Ù), X „ Bp1, pq (ëê0 ď p ď 1):

P pX “ 1q “ p, P pX “ 0q “ 1´ p.

�.: Ý1,

Ý�H KX “ 1; Ý�T KX “ 0.

«5¼ê1A:

¯�A u)K�1; A Øu)K�0.

~2.1. 100 ��¬¥k3 �g¬. l¥?���.

A “/��Ü�¬0, X “ 1A, p “ 0.97.

p “ 0 �, X ” 0; p “ 1 �X ” 1. =, X òz.
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2. ��©Ù, X „ Bpn, pq (ëên ě 1, 0 ď p ď 1):

P pX “ kq “ Cknp
kp1´ pqn´k, k “ 0, 1, ¨ ¨ ¨ , n.

�.: ÕáÝ1n g, �¡�ogê.

½n2.1. ©Ù�����:k0 Xe:

epn` 1qp R Z, Kk0 “ rpn` 1qps;

epn` 1qp P Z, Kk0 “ pn` 1qp ½pn` 1qp´ 1.
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3. Ñt©Ù, X „ Ppλq (ëê: λ ą 0):

P pX “ kq “
λk

k!
e´λ, k “ 0, 1, 2, ¨ ¨ ¨ .

�.: ~2.3. ïÄ��5Ô�38 ©¨S��Ñ�âfêX.

Cq: ± 1
n˚ 8©¨����*�m. 

0 8分钟 

(i) 3���*�mS��âf�VÇ�p “ λ
n ,

(ii) ØÓ��*�mS´Ä��âf�pÕá.
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X CqÑlBpn, pq, �

P pX “ kq « Cknp
kp1´ pqn´k “

n!

k!pn´ kq!
pkp1´ pqn

«
pnpqk

k!
p1´

λ

n
qn “

λk

k!
e´λ.

þª=�§1.7 1�Cqúª.

½n2.2. ©Ù�����:k0 « λ.
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4. �AÛ©Ù, X „ HpN,D, nq (ëêN,D, n):

P pX “ kq “
CkDC

n´k
N´D

CnN
, k “ 0, 1, ¨ ¨ ¨ , n.

�.: N��¬, D �g¬, ?�n �, Ä��g¬ê�X.

�£Ä�vs Ø�£Ä�: ��©Ùvs �AÛ©Ù.

½n2.3. �½n. �N Ñ8, D
N Ñ p �,

CkDC
n´k
N´D

CnN
Ñ Cknp

kp1´ pqn´k, k ě 0.

Ö)½n2.3: ~n “ 5. H L«g¬, T L«Ü�¬, K

HHTHT : D
N ¨

D´1
N´1 ¨

N´D
N´2 ¨

D´2
N´3 ¨

N´D´1
N´4 Ñ p3q2.
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5. AÛ©Ù, X „ Gppq, ëê0 ă p ă 1:

P pX “ kq “ p1´ pqk´1p, k “ 1, 2, ¨ ¨ ¨ .

�.: ÕáEÝ1¥, 1�gÝ�H ��Ý1gê.

P pX ą nq “ p1´ pqn, @n ě 0.

ÃPÁ5: P pX ´ n “ k|X ą nq “ P pX “ kq.
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6. K��©Ù, X „ NBpr, pq, ëêr ě 1, 0 ă p ă 1:

P pX “ kq “ Cr´1k´1p
rp1´ pqk´r, k “ r, r ` 1, ¨ ¨ ¨

�.: ÕáEÝ1¥, 1r gÝ�H ��Ý1gê.

7. lÑþ!©Ù,

P pX “ kq “
1

N
, k “ 1, ¨ ¨ ¨ , N.

�.: �;V..
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§2.3 ëY.�ÅCþ

½Â3.1. ëY.�ÅCþ�: �3ppxq ¦�

P pa ď X ď bq “

ż b

a
ppxqdx, @a ă b.

¡pp¨q �X �VÇ�Ý(¼ê), �P�pXp¨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.
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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 x ď b �U�a ă x ă b, a ă x ď b, a ď x ă b.

ppxq “ 1
b´a1taďxďbu.

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�����. ���m!Æ·.

1��âf31Y ��*�m�Ñ, K

Y „ Gppq, Ù¥p “ λˆ 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.(ÃPÁ5): P pX ´ s ą t|X ą sq “ e´λt, @t, s ě 0.
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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´

x2

2 .

§1.7. 1�Cqúª: xk “
k´np
?
npq ,

Cknp
kqn´k «

1
?
npq

φpxkq.
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φpxq “ 1?
2π
e´

x2

2 , òÈ©�²����È©:

ż 8

´8

1
?

2π
e´

x2

2 dxˆ

ż 8

´8

1
?

2π
e´

y2

2 dy “
1

2π

ĳ

R2

e´
x2`y2

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´

r2

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´

y2

2 dy “ 1.
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¼êΦ:

Φpxq “

ż x

´8

φpzqdz.

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´y
m
dy “

ş8

0 e´zdz “ 1.

m ą 0: /Gëê; η ą 0: ºÝëê.

m “ 1 �Ò´�ê©ÙExpp 1η q.

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

ppxq “
βα

Γpαq
xα´1e´βx, x ą 0.

Γpαq “
ş8

0 yα´1e´ydy.

Γpα` 1q “ αΓpαq:

ş8

0 yαe´ydy “ ´yαe´y|80 `
ş8

0 αyα´1e´ydy.

Γp1q “ 1; Γp12q “
?
π:

Γp12q “
ş8

0
1?
ye
´ydy “

?
2
ş8

0 e´
x2

2 dx “
?
π.

α “ 1 �Ò´�ê©ÙExppβq.
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§2.4 �ÅCþ�î�½Â�©Ù¼ê

½Â4.1. b�pΩ,F , P q ´VÇ�m, X : Ω Ñ R ÷v:

é?¿x P R ÑktX ď xu P F ,

K¡X ´���ÅCþ.

½Â4.2. -F pxq “ P pX ď xq, x P R. ¡F ��ÅCþX �

©Ù¼ê, �P�FX .

½n4.2. F “ FX �n^5�:

(1) üN5: ex ď y, KF pxq ď F pyq.

(2) 5�5: limxÑ´8 F pxq “ 0; limxÑ8 F pxq “ 1.

(3) mëY5: limyÑx` F pyq “ F pxq.
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lÑ.: P pX “ xiq “ pi. xi �FX �a:, pi �a�ÌÝ.

 

p 

1-p 

1 0 

ëY.: FXpxq “
şx
´8

ppzqdz, �

ppxq “ F 1Xpxq.

�L5, eFX “A�”ëY��, K�ëY.(½n4.3, 4.4).
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 �©Ù¼ê: Gpxq “ P pX ą xq “ 1´ F pxq.

ëY.: ppxq “ ´G1pxq.

~. X „ Exppλq.

Gpxq “ e´λx, @x ą 0,

ñ G1pxq “ ´λGpxq. λ: �Ç.

dFXpxq �¦ÑP pX P Bq, @B.

eFX “ FY , K¡X �Y Ó©Ù, P�X
d
“ Y .

X “ Y , =P pX “ Y q “ 1, KFX “ FY . ��Ø,.
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§2.5 �ÅCþ�¼ê

¼êf : RÑ R, x ÞÑ y “ fpxq. (½n5.1. �¦´Borel¼ê).

�ÅCþX �¼ê�: ��#��ÅCþ

Y “ fpXq : ω ÞÑ fpXpωqq.

8I: ¦Y �©Ù�½�Ý¼ê.

eX
d
“ X̃, KfpXq

d
“ fpX̃q.

~. b�X �©Ù��P pX “ xiq “ pi, @i. KY �´lÑ

., òÙ�U��P�yj , @j.

P pY “ yjq “
ÿ

i:fpxiq“yj

pi.
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~5.1. X „ Npµ, σ2q, ¦Y “ X´µ
σ �©Ù.

©Ù¼ê{. 1�Ú, òY ď y U��X ď µ` σy. l,

FY pyq “ P pY ď yq “ P pX ď µ` σyq.

1�Ú, �\X ��Ý, �CþO�:

FY pyq “

ż µ`σy

´8

1
?

2πσ
exp

"

´
px´ µq2

2σ2

*

dx

“

ż y

´8

1
?

2π
exp

"

´
t2

2

*

dt.

1nÚ, ¦�, ��pY pyq “
1?
2π
e´

y2

2 , =Y „ Np0, 1q.

��/, Z :“ a` bX „ Npa` bµ, b2σ2q, Ù¥b ‰ 0.
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½n5.2. d©Ù¼ê{í��ÝC�úª.

�é��/, b�f ëY��, f 1pxq ą 0, @x.

�¼ê: fpxq “ y, x “ gpyq.

FY pyq “ P pY ď yq “ P pX ď xq “
şx
´8

pXptqdt.

pY pyq “ F 1Y pyq “ pXpxq
dx
dy .

=pXpxqdx “ pY pyqdy.
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�é��/: ½n5.2. b�f ëY��, f 1pxq ą 0, @x, K

pXpxqdx “ pY pyqdy Ñ pY pyq “ pXpxq
1

f 1pxq
“ pX

`

gpyq
˘

g1pyq.

õé��/˚: f �©ã��é��/�¼ê. ~X, f ´õ

�ª¼ê, Ñk

pY pyq “
ÿ

xi:fpxiq“y

pXpxiq
1

|f 1pxiq|
.

 

[       ] 

y 

[    ] 

x1 

dx1 

dy 

[  ] 

x2 

dx2 
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~5.2. b�X „ Np0, 1q, Y “ X2. ¦Y ��Ý¼ê.

�{�!©Ù¼ê{: é?¿y ą 0,

FY pyq “ P p´
?
y ď X ď

?
yq “ FXp

?
yq ´ FXp´

?
yq

ñpY pyq “ pXp
?
yq
d
?
y

dy
´pXp´

?
yq
dp´

?
yq

dy
“

1
?

2πy
e´

y
2 .

�{�!^õé�úª:

1�Ú, (½z�y ą 0 ���:: x1 “
?
y, x2 “ ´

?
y.

1�Ú, ¦Ñz�xi ��z: pXpxiq|
dxi
dy | “

1
2
?
2πy

e´
y
2 .

1nÚ, éi ¦Ú:

pY pyq “
2
ÿ

i“1

pXpxiq

ˇ

ˇ

ˇ

ˇ

dxi
dy

ˇ

ˇ

ˇ

ˇ

“
1

?
2πy

e´
y
2 , Ù¥y ą 0.

5: X2 „ Γ
`

1
2 ,

1
2

˘

.
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 �~. b�X „ Np0, 1q, Y “ fpXq, Ù¥,

fpxq “

#

x2, e |x| ą 1;

1, e |x| ď 1.

Y Ø´ëY.:

P pY “ 1q “ P p|X| ď 1q ą 0.

f 3p´1, 1q þðkf 1pxq “ 0.
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~5.4. ®�Y “ lnX „ Npµ, σ2q. ¦X �©Ù.

¡X Ñléê��©Ù.

X “ eY ą 0. Ïd, @x ą 0, k

GXpxq “P pX ą xq “ P pY ą lnxq

“

ż 8

lnx

1
?

2πσ
e´

py´µq2

2σ2 dy

“

ż 8

x

1
?

2πσ
e´

plnu´µq2

2σ2
1

u
du.

pXpxq “ ´G
1
Xpxq “

1?
2πσx

e´
pln x´µq2

2σ2 , x ą 0.
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½Â5.1. �F ´©Ù¼ê(÷vüN!5�!mëY). -

F´1ppq :“ inftx : F pxq ě pu, @p P p0, 1q.

¡F´1 �F �2Â�¼ê.

½n5.3. b�F ´©Ù¼ê.

eU „ Up0, 1q, KX “ F´1pUq ÷vFX “ F .

y²: F´1ppq ď x ��=�p ď F pxq. u´,

P pX ď xq “ P pF´1pUq ď xq “ P pU ď F pxqq “ F pxq.

~5.3. b�FX ëY, K

Y “ FXpXq „ Up0, 1q.

FX ØëY���~, X „ Bp1, pq.

 

p 

1-p 

1 0 
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§2.6 �ÅCþ�êÆÏ"

Ï"(expectation)�¹Â: þ�(mean).

X ��þÕá*ÿ�(P�a1, a2, ¨ ¨ ¨ , an) ��â²þ:

ā “ 1
npa1 ` ¨ ¨ ¨ ` anq.

X �¤k�U��\�²þ(oÚ).

~, P pX “ xkq “ pk, k “ 1, ¨ ¨ ¨ ,m.

Pnk “ tm : 1 ď m ď n, am “ xku. @o, �âVÇ�ªÇ¹

Â, nk
n « pk, u´

ā “
1

n

K
ÿ

k“1

nkxk «
K
ÿ

k“1

xkpk.

5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

1. lÑ.�ÅCþ�Ï"

½Â6.1. b�X ´lÑ., ©Ù��

P pX “ xkq “ pk, k “ 1, ¨ ¨ ¨ , n ½ k “ 1, 2, ¨ ¨ ¨ .

XJ
ř

k |xk|pk ă 8, @o, ¡X �Ï"�3, ¡
ř

k xkpk

�X �êÆÏ", P�EX.

EX ´%.

~, (1) Ëã|©Ù, P pX “ 1q “ p, P pX “ 0q “ 1´ p.

K, EX “ p.  

𝑝 

1 − 𝑝 

1 − 𝑝 

𝑝 
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(3) Ñt©Ù.

P pX “ kq “
λk

k!
e´λ “: pk, k “ 0, 1, 2, ¨ ¨ ¨ .

@k ě 1, xk,

kpk “ k
λk

k!
e´λ “ λ

λk´1

pk ´ 1q!
e´λ “ λpk´1.

Ïd,

EX “

8
ÿ

k“0

kpk “
8
ÿ

k“1

λpk´1 “ λ
8
ÿ

`“0

p` “ λ.
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(2) ��©Ù.

P pX “ kq “ Cknp
kqn´k “: bpn; kq, k “ 0, 1, ¨ ¨ ¨ , n, pq “ 1´ pq.

@1 ď k ď n,

k ¨ bpn; kq “k ¨
n!

k!pn´ kq!
pkqn´k “

n!

pk ´ 1q!pn´ kq!
pkqn´k

“
n ¨ pn´ 1q!

pk ´ 1q!pn´ kq!
p ¨ pk´1qn´k “ np ¨ bpn´ 1, k ´ 1q.

Ïd,

EX “

n
ÿ

k“0

k ¨ bpn; kq “
n
ÿ

k“1

np ¨ bpn´ 1; k ´ 1q

“np
n´1
ÿ

`“0

bpn´ 1, `q “ np.
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(7) �AÛ©Ù.

P pX “ kq “
CkDC

n´k
N´D

CnN
, k “ 0, 1, ¨ ¨ ¨ , n.

PhpN,D, n; kq “ A1 ¨A2 ¨A3 “

D!

k!pD ´ kq!
¨

pN ´Dq!

pn´ kq!
`

N ´D ´ pn´ kq
˘

!
¨
n!pN ´ nq!

N !
.

Px1 “ x´ 1. K, @1 ď k ď n,

k ¨A1 “
D!

pk ´ 1q!pD ´ kq!
“ D ˆ

D1!

k1!
`

D1 ´ k1
˘

!
.

?�Ú,

A2 “
pN 1 ´D1q!

pn1 ´ k1q!
`

N 1 ´D1 ´ pn1 ´ k1q
˘

!
,

A3 “
n ¨ n1!pN 1 ´ n1q!

N ¨N 1!
“

n

N
ˆ
n1!pN 1 ´ n1q!

N 1!
.
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 Px1 “ x´ 1. K@1 ď k ď n,

k ¨ hpN,D, n; kq “
nD

N
ˆ hpN 1, D1, n1; k1q.

Ïd,

EX “

n
ÿ

k“1

k ¨ hpN,D, n; kq “
nD

N

n1
ÿ

k1“0

hpN 1, D1, n1; k1q “
nD

N
.

D “ 1 �, òz�Ëã|©Ù, EX “ p “ D
N .

D ě 2 �, Ø�£Ä�, EkEX “ np.
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(4) AÛ©Ù.

P pX “ kq “ qk´1p “: pk, k “ 1, 2, ¨ ¨ ¨ , pq “ 1´ pq.

��O�:

EX “

8
ÿ

k“1

kpk “
8
ÿ

k“1

k
ÿ

`“1

pk “
8
ÿ

`“1

8
ÿ

k“`

pk

“

8
ÿ

`“1

p ¨
q`´1

1´ q
“

8
ÿ

m“0

qm “
1

1´ q
“

1

p
.

SK�!18. eX ��K�ê, KEX “
ř8
`“1 P pX ě `q.

y:
ř8
k“` pk “ P pX ě `q.
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2. ���ÅCþ�Ï"

X �?¿�ÅCþ. �XeCq: @n P Z,

� nε ď X ă pn` 1qε �, - Y “ nε.

 

�*: Y ď X ă Y ` ε, ÏdEY ď EX ă EY ` ε.

½Â6.2. eEY �3��εÑ 0 �k4�, K¡X �Ï"�

3, �¡T4��X �Ï", P�EX.

élÑ.�ÅCþ, ½Â6.1�½Â6.2��.

½n6.1. éëY.�ÅCþ, e
ş8

´8
|x|ppxqdx ă 8, K

EX “

ż 8

´8

xppxqdx.
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(2) �ê©Ù.

ppxq “ λe´λx, x ą 0.

ş8

0 x ¨ λe´λxdx “ ´
ş8

0 xde´λx “
ş8

0 e´λxdx “ 1
λ .

��/, eX �ëY., �X ě 0. -

Gpxq “ P pX ą xq “

ż 8

x
ppyqdy,

KG1pxq “ ´ppxq. u´,

ż 8

0
xppxqdx “ ´

ż 8

0
xdGpxq “

ż 8

0
Gpxqdx.
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(3) ��©Ù.

ppxq “
1

?
2πσ

e´
px´µq2

2σ2 .

X „ Np0, 1q:

EX “

ż 8

´8

x ¨
1
?

2π
e´

x2

2 dx “ 0.

Ón, X „ Npµ, σ2q, Kppµ` xq “ ppµ´ xq, ÏdEX “ µ.

~, �Ü©Ù,

ppxq “
1

π
¨

1

1` x2
.

�´,
ş8

´8
|x|ppxqdx “ 8. Ïd, EX Ø�3!
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(4) ³ç©Ù.

ppxq “
βα

Γpαq
xα´1e´βx, x ą 0.

@x ą 0,

xppxq “
βα

Γpαq
xαe´βx “

Γpα` 1q

βΓpαq
¨

βα`1

Γpα` 1q
xαe´βx “

α

β
¨ p̂pxq.

Ïd,

EX “

ż 8

0
xppxqdx “

α

β

ż 8

0
p̂pxqdx “

α

β
.
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3. Ï"�5�

½n6.2. (1) eX ” a, KEX “ a;

½n6.2. (2) eX ě 0, �EX �3, KEX ě 0;

½n6.2. (3)(½, íØ6.1). eFX “ FY (½, eX “ Y ),

�EX �3, KEY �3, �EX “ EY .

½n6.3. (1) & (2), �5: b�EX, EY �3. K,

EpaXq “ aEX, EpX ` Y q “ EX ` EY.

½n6.3. (3), üN5: b�‹‹. qeX ě Y , KEX ě EY .
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3. Ï"�5�

íØ6.2. (1) �5: b�EX, EY �3. K,

EpaX ` bY q “ aEX ` bEY.

íØ6.2. (2) Ú�Ï": b�EX1, ¨ ¨ ¨ , EXn Ñ�3,

η “ X1 ` ¨ ¨ ¨ `Xn. KEη �3, �

Eη “ EX1 ` ¨ ¨ ¨ ` EXn.

~. �AÛ©Ùη „ HpN,D, nq.

e1i ��¬´g¬, K-Xi “ 1; ÄK, -Xi “ 0. K,

η “ X1 ` ¨ ¨ ¨ `Xn ñ Eη “ np.
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½n6.4. (ê��ÅØ�ª). �X ě 0, �EX �3. Ké?

¿C ą 0, k

P pX ě Cq ď
1

C
EX.

y: -A “ tX ě Cu. K1A ď
X
C . u´,

P pAq “ E1A ď E
X

C
“

1

C
EX.

~, eX ě 0, �EX “ 0, K

P

ˆ

X ě
1

n

˙

ď nEX “ 0

ñP pX ą 0q “ lim
nÑ8

P

ˆ

X ě
1

n

˙

“ 0.
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4. �ÅCþ¼ê�Ï"

½n6.5. X ´lÑ., ½ëY., �e¡�?ê½È©ýé

Âñ, K

EfpXq “
ÿ

k

fpxkqpk, ½ EfpXq “

ż 8

´8

fpxqppxqdx.

~6.1. �X „ Up0, 2πq, ¦E sinX.

^úª:

E sinX “

ż 8

´8

sinx ¨ ppxqdx “
1

2π

ż 2π

0
sinxdx “ 0.
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§2.7 �ÅCþ���9Ù¦êiA�

½Â7.1 & 7.2.. b�EX �3, �EpX ´ EXq2 ��3. K

¡EpX ´ EXq2 �X ���, P�varpXq ½DpXq.

¡
a

varpXq �IO�.

Pµ “ µX “ EX, σ “ σX “
a

DpXq, σ2 “ σ2X “ DpXq.

½n7.1 (�'ÈÅØ�ª) b�varpXq ă 8, K@ε ą 0,

P p|X ´ EX| ě εq ď
1

ε2
varpXq.

y: t|X ´ EX| ě εu “ tpX ´ EXq2 ě ε2u,

éY “ pX ´ EXq2 ^ê��ÅØ�ª.

íØ7.1. evarpXq “ 0, KX òz.

y: Y ě 0 �EY “ 0, �Y ” 0, =X ” c “ EX.
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½n7.2. varpXq “ EX2 ´ pEXq2.

y: pX ´ µq2 “ X2 ´ 2µX ` µ2, �

varpXq “ EX2 ´ 2µEX ` µ2 “ EX2 ´ µ2.

äN/, lÑ.½ëY.�úªXe:

varpXq “
ÿ

k

x2kpk ´ pEXq
2,

varpXq “

ż 8

´8

x2ppxqdx´ pEXq2.

X ��5C����:

varpaX ` bq “ a2varpXq.
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(3) Ñt©Ù.

P pX “ kq “
λk

k!
e´λ, k “ 0, 1, 2, ¨ ¨ ¨ .

EX “ λ, �@k ě 1, kpk “ λpk´1. Ïd, @k ě 2,

k2pk “ λkpk´1 “ λpk´1 ` λpk ´ 1qpk´1 “ λpk´1 ` λ
2pk´2.

½ö, @k ě 2,

kpk ´ 1qpk “ λpk ´ 1qpk´1 “ λ2pk´2.

u´, EXpX ´ 1q “ λ2, l

varpXq “ EX2´pEXq2 “ EXpX ´ 1q`EX ´pEXq2 “ λ.

5VÇÚOA6Ç���¡ ��ö: ÙE!Ü�



 

(2) ��©Ù.

P pX “ kq “ Cknp
kqn´k “: bpn; kq, k “ 0, 1, ¨ ¨ ¨ , n, pq “ 1´ pq.

EX “ np, �@1 ď k ď n,

k ¨ bpn; kq “ np ¨ bpn´ 1, k ´ 1q.

@2 ď k ď n,

kpk ´ 1q ¨ bpn; kq “np ¨ pk ´ 1q ¨ bpn´ 1, k ´ 1q

“np ¨ pn´ 1qp ¨ bpn´ 2, k ´ 2q

u´, EXpX ´ 1q “ nppn´ 1qp “ pnpq2 ´ np2, l

DpXq “ EX2´pEXq2 “ EXpX ´ 1q`EX´pEXq2 “ npq.
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(6) ��©Ù.

ppxq “
1

?
2πσ

e´
px´µq2

2σ2 .

eµ “ EX “ 0, σ2 “ 1, K,

varpXq “EX2 “

ż 8

´8

x2 ¨
1
?

2π
e´

x2

2 dx

“´
2
?

2π

ż 8

0
xde´

x2

2 “
2
?

2π

ż 8

0
e´

x2

2 dx “ 1.

���/, Y “ X´µ
σ „ Np0, 1q. K

varpXq “ varpµ` σY q “ σ2varpY q “ σ2.
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��/, eX ����3, �varpXq ą 0, K

X˚ “
X ´ EX
a

varpXq

÷vEX˚ “ 0, varpX˚q “ 1. ¡X˚ �X �IOz.

½Â7.3. k �(�:)Ý�EXk.

½Â7.4. k �¥%Ý�EpX ´ EXqk.

½Â7.5. e

P pX ă aq ď p ď P pX ď aq,

K¡a �X ���p © ê.

p “ 0.5 �, �¡a ���¥ ê.
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