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-||”H| l. Dinh nghia

Ham s6 vai gia tri thwe X xac dinh trén
KGSKSC Q, X : £ = [
dwoc goi la bién ngau nhién néu tap hop
(®€Q . x@)y=k, kE€0} lasykién.
Bién ngau nhién r&i rac : Khi tap hop cac gia
tri cGla X c6 hiru han hodc vé han dém duorc
cac phan tw.
Bién ngau nhién lién tuc : Khi tap hop cac gia
tri cha X 1a mot khodng trén truc sb ( X c6 vo
han khéng dém dwoc cac gia tri ) .
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II A m ” 4 > A
Il“” Il. Bang phan phoi xac suat cua bién
ngau nhién roi rac

X | X x . X

P P, P, - D,

Trong do x; la cac gia tri cua X va
p;=P(X =x,)

]

Ta co Z p. 1

[
i—1
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lIl. Ham phan phoi xac suat
Ham so

F(x)= P(X Sx), x€10
dwoc goi la ham phan phdi xac suat cua
bién ngau nhién X .
Tinh chat :

1)0 <F(x) <1
2) F(x)1a ham khéng giam:
Néu a < b thi F(a) £ F(b)
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"'”‘” 3) P(a<X<b)= Fb) - Fa)
4) F(+ o) = 1
F(—0) =0

Trong do ky hiéu 1lim F(x)~ F(™%)

x—) —+ o0

va lim F(x)T F(C7)
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IV. Ham mat dd phan phoi xac suat cia
bién ngau nhién lién tuc

Néu ham phan phoi F(X) cta bién ngau nhién lién

tuc X c6 thé biéu dién dwdi dang

F(x):.[

X

f(t)dt, x S [

thi f(x) dwoc goi la ham mat do phan phoi xac suat

cua X.
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Tinh chat :

1) f(x)20, x€C

2) f(x)= F (x)

tai diém lién tuc caa f(x)

3) P(a< X <bh)~ .[bf(x)dx

d
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4) Jf(x)dx=1

5) Néu X lién tuc v&i ham mat dd f{(x) thi
P(X=x)=0, Vx e

T tinh chat 5 suy ra:

P(a= X =b)TP(a~ X <b)~

= P(a< X Sb)T P(a= X <b)

Thatvay, P(a<Xx Sh)=P(@ <X <b)*P(X ~b)

“P(a“ X <h)
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II 2 4 > " A
|”H| V. Cac so dac trwrng cua bien
ngau nhién

1. Ky vong - Trung binh
e Néu X roi rac thi ky vong clia X dwoc
xac dinh nhw sau :

E X :Z X P

X - A i~ 1
e Néu X lién tuc

EX = I Xf (x)dx

— o0
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Tinh chat :

1) EC=C ,Clahang so

2) ECX = C.EX

3) E(X+Y) = EX + EY

4) E(XY) = EX.EY néu X va Y doc lap.

e Hai bién ngau nhién X va Y la ddc 1ap néu
v&i A va B la cac khoang bat ky thi cac
swkién x4y va (ycep) ladoclap.

5) Cho ham s6 g(x), khi 6
Eg(X) ™ 2. g(x.)p. néu X rdi rac

i1



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

-||”H| s
Eg(X) ~ Jg(x) f (x)dx , néu X lién tuc
Thidu: Chog(x) =x%, g(X) = X7,

n

2 — 2 X L
EX 2 X. P, , Neu X rol rac

i1

EX j xzf(x)dx , néu X lién tuc

— 0

Trong do f(x) la ham mat do cua X.
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2. Phuwong sai — D6 phan tan :
Phwong sai hay dd phan tan cua bién
ngau nhién X dwoc xac dinh nhw sau:
DX= E(X - EX)?
a) Xroirac

D X :Z(xi_EX)Zpi
i~ 1

b) X lién tuc

DX ~ j(x_EX) f(x)dx

— 0
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-umu inh chét :

1) DC =0 ,Clahang s
2) DCX = C?2 DX

3) D(X+Y)=DX + DY ,néu X vaY doc lap

Cong thue tinh phwong sai :

DX = EX? - (EX)
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'||”H| VI. Cac luit phan phoi xac suat
1. Luat Bernoulli — B(1, p)
X ~ B(1, p) néu X c6 bang phan phoi

X |0 |

P |qg p

P(X=1)=p , PX=0)=1-p=gq
EX=p , DX=pq
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"H\” e Phép thir Bernoulli
-Cod2suwkienAva a .
Ky hiéu P(A)=p, P4 )=1-p=gq.
- Khi A xuat hién ta ndi phép thir thanh
cong, va goi p la xac suat thanh cong.

e M0 hinh Bernoulli
+ Xét 1 phép thr Bernoulli.
+ Trong dé xac suat thanh cdng 1a p.

+ X — s6 lan xuat hién thanh cong trong
phép thir.
Khi d6 X ~ B(1, p).
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'
|I\H| 2. Luat Nhi thiec — B(n, p)
X ~ B(n, p) néu

k n- k

P(X k)~ C'p“g
voik=0,1,..,n

Ta co

EX =np , DX = npq.
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e MO hinh Nhi thirc :
+ Xét n phép thtr Bernoulli.

+ Trong dé xac suat thanh cong la p.
+ Cac phép thtr doc lap v&i nhau.

( Két qua clia phép thi» nay khéng anh
hwdng dén két qua cua phép thw kia)
+ X — s0 lan xuat hién thanh céng trong

n phép thu.

Khi do X ~ B(n, p).
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3. Luat Poisson — P(\)

X ~ P(A) néu
lke_’l
P(X = k)~ VoI k=0,1,.
k!
EX=A,DX=A
e PDinh ly Poisson
Ak 4
: Ok onk — €
ltmy &ionp tg
oo k!

0

P
np—>/1
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e MO hinh Poisson
+ Xét n phép thr Bernoulli.

+ Trong dé xac suat thanh cong la p.

+ Cac phép thtr doc lap véi nhau.

(K&t qua clia phép thlr nay khdng anh
hwdng dén két qua cua phép thw kia)

+ X — s0 lan hanh cdng trong n phép thir.
+ V@inldn (n>100)vap nhd (p<0,01)
va A = np <20.

Khi d6 X ~ P(A).
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||| .
Ml 4. Luat chuan uat Gauss) Mo
X ~ N(u, 0?) néu X cé ham méat do

C(xmH)?
2 ,
f(x) = e , VoI X S O
0} 27Z'

EX =H4 - px =0°
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e Luat chuan tac — N(0, 1)

Khi £=0, o2 =1 tacoluat N(O, 1), dwoc
goi la luat chuan tac va ky hiéu ham mat
do la

?(x) = e *? ,VOI x €[

J27

Ham phan phdi luat chuan tac ky hiéu la

©(xy= Joydt | aen

— o0
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e Tinhchat: P (—x)=1— P (x)

e Néu Z~ N(0, 1), ta cé
Pla<Z<b)=DOD) - D(a)

e Cong thtrc chuyén doi : Cho X ~ N(u, )
khi do

P (a < X <b):®{b;ﬂ}_®(a;ﬂj
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¥ = -
N D X <

khi d& X’ dwoc goi la bién ngau nhién

chuan héa tr X hay la thu gon, qui tam t X,

tacoEX =0, DX =1.

III‘ .
|H| Dat , X T EX X — M
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