
 

§2.7 �ÅCþ���9Ù�êiAÆ½Â7.1 & 7.2.. b�EX �3, �EpX ´ EXq2 Ǒ�3. K¡EpX ´ EXq2 ǑX ���, PǑvarpXq ½DpXq.¡a

varpXq ǑIO�.½n7.1 (�'ÈÅØ�ª) b�varpXq Ñ�3, K@ε ą 0, k
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.5VÇÚOA6Ç���¡ ��ö: ÙE
!Ü�



 

½n7.2. varpXq “ EX2 ´ pEXq2.y:

varpXq “ EpX2 ´ 2X ¨ EX ` pEXq2q “ EX2 ´ pEXq2.äN/, lÑ.½ëY.�úªXe:

varpXq “
ÿ

k

x2kpk ´ pEXq2,

varpXq “
ż

8

´8

x2ppxqdx ´ pEXq2.

X ��5C����:

varpaX ` bq “ a2varpXq.5VÇÚOA6Ç���¡ ��ö: ÙE
!Ü�



 

(3) Ñt©Ù.

P pX “ kq “ λk

k!
e´λ, k “ 0, 1, 2, ¨ ¨ ¨ .

EX “ λ, �@k ě 1, kpk “ λpk´1. Ïd,

k2pk “ λkpk´1 “ λpk´1 ` λpk ´ 1qpk´1 “ λ2pk´2, @k ě 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 “ Ck
np

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 ´ 2qu´, EXpX ´ 1q “ nppn ´ 1qp “ pnpq2 ´ np2, l

DpXq “ EX2´pEXq2 “ EXpX ´ 1q`EX´pEXq2 “ npq.5VÇÚOA6Ç���¡ ��ö: ÙE
!Ü�



 

(6) ��©Ù.

ppxq “ 1?
2πσ

e
´

px´µq2

2σ2 .eµ “ EX “ 0, σ2 “ 1, K,

varpXq “EX2 “
ż

8

´8

x2 ¨ 1?
2π

e´
x
2

2 dx

“ ´ 2?
2π

ż

8

0

xde´
x
2

2 “ 2?
2π

ż

8

0

e´
x
2

2 dx “ 1.���/, Y “ X´µ
σ

„ Np0, 1q. K
X ´ EX “ pµ ` σY q ´ pµ ` σEY q “ σpY ´ EY q

ñvarpXq “ E
`

σpY ´ EY q
˘

2 “ σ2varpY q “ σ2.5VÇÚOA6Ç���¡ ��ö: ÙE
!Ü�



 

��/, eX ����3, �varpXq ą 0, K
X˚ “ X ´ EX

a

varpXq÷vEX˚ “ 0, varpX˚q “ 1. ¡X˚ ǑX �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 ǑX ���p © ê.

p “ 0.5 �, Ǒ¡a Ǒ��¥ ê.5VÇÚOA6Ç���¡ ��ö: ÙE
!Ü�


