Chwong 4: Cac quy luat phan phoi xac suat co ban
§1. Cac quy luat phan phoi réi rac co’ ban

1. Phan phoi déeu r&i rac: X |x x X,

1 1 1

, Pl = .. =

2. Phan phéi khéng — mét A(p): ko k k
Pinh nghia 1.1: X c6 phan phdi A(p) X |o 1

e
P lqg p
Dinh 1y 1.1: X ¢é phan phdi A(p) thi E(X) = p, D(X) = p.q

3. Phan phoi nhi thirc B(n,p):
Dinh nghia 1.2: X~B(n,p) <P(X=k)=C, .p"¢"" k= 0,7

Dinh ly1.2: X~B(n,p):> E(X):np,D(X)znpq,
ModX =k, = [(n +1)p] hoiic k, = [(n+ 1)p] 1
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4. Phan phoi siéu boi

Bai toan: Cho 1 hdp c6 N bi trong d6 cé M bi trang con lai
la den. LAy ngau nhién tir hdp d6 ra n bi (khédng hoan ,
lai), n khéng I&n hon M va N-M. Hay Iap bang phan phoi
xac suat cua X l1a so bi trang lay duoc.

Giai: C

N
Pinh nghia 1.3: Phan phdi noi trén dwoc goi la phan phoi
siéu boi H(N,M,n)
Dinh Iy 1.3: Giast¢ X ~ H(N,M.,n)= E(X)=np,

N —n M
| D(X)—nqu_l,l,?—W
Ghi nh(y:,léy bi co hoan lai: phan phoi phi thire
lay bi khdng hoan lai: phan phoi siéu boi
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Vidu 1.1: Trong 1 hop bi cé 6 trang, 5 den, 4 vang. Lay
ngau nhién lan lwot tng bi khéng ho,én, lai cho dén khi
gap ,bi vang thi dwng.Tinh xac suat de lay dwoc dung 3
bi trang, 2 bi den.

Giai:Lay 1 bi cudi cung la vang nén:

c ..C. 4
€had, cong . 1@

P =

Vidu 1.2 : Trong 1 hép bi c6 6 trang, 5 den, 4 vang. Lay
ngau nhién lan lwot tieng bi khéng hoan lai cho dén khi
gap da 3 bi vang thi dirng. Tinh xac suat dé lay dwoc
dung 3 bi trang, 2 bi den.

c .).c2.c;} 2
C /. 8
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Vidu 1.3: Trong 1 hop bi cé 6 trang, 5 den, 4 vang. Lay
ngau nhién lan lwot tieng bi co hoan lai cho dén khi gap
bi vang thi dirng.Tinh xac suat dé 13y dwoc dung 3 bi
trang, 2 bi den.

Giai:Lay 1 bi cudi cung la vang nén:

3 2
6 S 4
p=c| 2| 2| 2] X
15 15 15
Vidu 1.4 : Trong 1 hdp bi c6 6 trang, 5 den, 4 vé;ng. Lay
ngau nhién lan lwot tieng bi coé hoan lai cho dén khi gap

da 3 bi vang thi dirng.Tinh xac suat dé lay dwoc dung 3
bi trang, 2 bi den.

3 2 2
s <) ()4
15 15 15 15
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5. Phan phoi Poisson P(a),a>0:
Dinh nghia 1.4:

k

_, a
X~P(a)eP(X=k)=e k=012,

Dinh Iy 1.4: X ¢6 phan phdi P(a) thi E(X) = D(X) = a
Vidu 1.1: Giad str X c6 phan phoi P(8). Khi ay:
P(X=6) = 0,122138 (cot 8, hang 6 bang phan phdi Poisson)

P(0< X' <12)=0,936204 (c6t 8, hang 12 bang gia tri ham ...

P(6<X<12)=P(0<X<12)-P(0<X<5)
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Chu y: Néu goi X 1a s6 ngwdi ngau nhién s dung 1
dich vu céng cdng thi X tuan theo quy luat phan phdi
Poisson P(a) v&i a la s6 ngudi trung binh st dung
dich vu do.

Vidu1.2:

Quan sat trong 20 phut co 10 ngwoi vao tram bwu dién.
Tinh xac suat trong 10 phut c6 4 nguoi vao tram do.
Goi X la s6 nguwdi ngau nhién vao tram do trong 10
phut thi X c6 phan phdi P(a), a = 5. Khi ay:
54
P(X=4)=e¢".—
4!
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§2: Cac quy luat phan phoi lién tuc

1. Phan phéi chuan N(a,6%),0 >0
Dinh nghta 2.1: —(x—a)2

X~N( )<:>f() o-\/i o’

Binh Iy 2.1: X c6 phan phdiN (a,c*) thi E(X) = a,
D(X)=0o

Dinh nghia 2.2: bai lwong ngau nhién U co phan
phoi chuan tac (hay chuan héa,Gauss,tw nhién)
N(0,1) néu:

I (M) = \/ﬁ € (ham mat do Gauss).
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Dinh Iy 2.2: U ¢6 phan phéi N(0,1) thi

P(u)=®u)=F, (u)=0, 5+]€Le_t2/2dt=0 5+ (u)

N 2T
t2
vOi q) jLe 2 dr latich phan Laplace (ham lé)
N2

Dinh Iy 2.3: Gia s U c¢6 phan phoi N(0,1). Khi ay ta cé:
(I)P(u1 <UK uz) = (D(u2)—(D(u1) =6(uz)—5(ul);

(Z)P(‘U‘ < 5) =20(¢).

Binh Iy 2.4: | X ~ N (a,0° )= U = ~N(0,1)
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2

1 _MT N\ A A \ < >
- -ham mat do Gauss(ham chan-HINH 3.1
f (u ) \/ﬁ e . " ( )

u 1 _t_
D (u)=|——=—=¢e ?dt -tich phan Laplace (ham 1¢-HINH 3.2
( ) ! or p place ( )

®(u)=0.5Yu>5

tra xuoi: @ (1, 96 ) = 0,4750(tra ¢ hang 1,9; cot 6 bang
phan Laplace).

tra nguoc: @ (‘7) = (0,45 € hang 1,6; gitta cOt 4 va cOt 5 nén

1,64+1,65
2

— 9
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$4.Tich phan Laplace (tt) :
Tra xudi bang may tinh:
ES : MODE STAT AC SH STAT DISTR Q
MS: MODE ...SD SH DISTR Q
® (1,96)=0(1.96)=0,4750
() (—1,96): -0(-1.96)=-0,4750
O(u) = D(u) |
_ L1 L
DO(u)=Pu)= *dt=0,5+0
(u) = P(u) JE‘? (u)

—00

2
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* Hinh 3.1 Hinh 3.2

11
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Dinh ly 2.5: Gia st X~N(a,6”) Khi 4y ta co:

vt cxe- o)+ o[ B

(2)P(|X —a|<&)=2.0 (gj = 5(2)—5 _G—gj

Vi du 2.1:Chiéu cao X cta thanh nién cé phan phoi chuan
N(165, 5?).M6t thanh nién bj coi la Iin néu co6 chiéu cao
nho hon 160 cm.Hay tinh ty Ié thanh nién lun.

160165

5
=—®(1)+ @ (+0)=-0,34134+0,5

P(—o0< X <160) =@ —®(—0)

P(—o0 < X <160)=d(-1) = P(~1) = 0,15866
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Vidu2.2:Cho U~N(0]1) haytinhkyvongcia U™

Giai:
E(U’"):j u" Le “2du=0 néu m & vi can dbi x&ng,

V27

ham dwdi dau tich phan 1a ham 8.

—+00

+00 | |
E(Uz)zj-_oouzme /Zdu:__[ou.u\/ﬂe "2 du
dv=u ;ﬂ 2/2a’u:>v——\/;7[e”2/2
(UZ):— — +w+j+oo\/;76”/2du—l
e T T

13
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Twong tu:

e +3.Lou Le_ 2y = 3E(U) 3.1;

V2

ccccccccccccccccc
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2. Phan phdi déu lién tuc: (Xem SGK)
Dinh nghia 4.1: dai lwong ngau nhién X goi la cé phan phoi
déu trén doan [a , b] ,ki hieu X~U [a, b] ,néu

(1

,x € la,b
Iy (x):<b—a [ ]
\O,xez[a,b]
(0,x < a
X —a
< Fo(x)= S ,a < x<b
X( ) b — a
\1,b<x
Pinh Iy 2.6 : Néu X~U [a, b],thi
2
E(X):aer,D(X):(bIza)

15
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Vi du :Mot doan théng AB =a cm bi ngat ngau nhién lam déi
b&i 1 diém P. Hay tinh dién tich trung binh cla hinh chi¥ nhat

cO 2 canh la 2 doan do.
Giai :

Ky hiéu X=AP khi &y X~U [0, a ], nghia la:

X~fX(x):<

-

1
— 0
— xe[0.a]

\O,er [O,a]

S=X(a-X)

B(S) = L [ xta-
aO

CuuDuongThanCong.com
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Dinh nghta 2.3:(X,Y) cé phan phoi déu trén
mién D néu

1
f(x,y) =<8S(D)’
0 ., néu (x,y) e D

vdi S(D) la dién tich mién D

néu (x,y) e D
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Vi du :M6t doan thang AB =a cm bi ngat ngau nhién Iam ba
b&i 2 diém P,Q. Hay tinh thé tich trung binh cla hinh hép
chir nhat c6 3 canh la 3 doan do.
Giai :
Ky hiéu X=AP,Y=PQ ,khi ay (X,Y) cé phan phoi déu trén mién
D:05X<a,0Y<a,X+Y<a
nghia la:

2

—-, néu (x,y) e D

f(x,y) =

a
0 , néu (x,y) ¢ D
V=XY(a—X-Y)

E(V) = %dear yx(a — x — y)dy (cm?)
a o

0
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3. Phan phdéimi E(1) :
Dinh nghia 2.3: Pai lwgng ngau nhién X goi la c6 phan phoi
md néu ham mat dd cla X la:

( -
A.e ™ néux > 0:
f(x) =+ ) ’ A>0
0 néux <0,
Dinh Iy 2.7 -
1

X ~E() = EX)=0(X) =

4. Phan phdi khi binh phwong:(Xem SGK)
5. Phan phdi Student:(Xem SGK)

19
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§3. Cac dinh ly gi®i han ( luat so I1&n).

. Dinh ly Chebyshev:

Binh ly 3.1(Bat dang thirc Chebyshep): Cho X la 1 dai
lwong ngau nhién.Khi do ta co:

D(X)

2
&

P(l X —-E(X)I=z ¢) <

Binh ly 3.2 (Chebyshep): Cho day X,,X,,...,X doi

n,.lo

mot doc lap co 3C > 0: D(X,) < C, vk .Khi do ta co:

s x, - Ly Ex,)|< g): 1
n r-1
. Dinh ly Bernoulli:

n p-1
Dinh ly 3.3 (Bernoulli): Néu m la s6 lan thanh cdng trong
day n phép thir Bernoulli véi xac suat thanh céng p thi:

n — o

limP(

20
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m
—— - P
n

limP[

n— o

< gj =1
3. Cac dinh ly gi¢i han trung tam.

Binh ly 3.4(Lyapounov): Giastr X, X,,...,X d6i mot doc
lap va

zn: ElX,-E(X)|
lim 4=! -0

n— © n

o)

k=1

Khi ay ta cé:

] & 1 &
;ZXZ-—;ZE(XJ
U: =1 i=1
1 n
n\/ZD(Xi)
=1

~N(0,1) khindulén (n>30)

21
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Hé qua 3.1: Gia st thém vao do ta cé

E(X)=a,D(X.)=0c",i=1n

Khi ay ta cé

(71Z Z X —a)n

U - ~ N(0,I)  khin dualén
Hé qua 3.2:
m
(= p)ln
U=-" ~ N(0,1)  khin dulén
Jp(-p)
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Viduy 3.1 :Bién ngau nhién X 1a trung binh cong cda n bién
ngau nhién doc lap co cung phan phoi: X, X,...,X VvQi
phwong sai:  D(X,)=5(i=1,2,..n)

Xac dinh n sao cho v¢i xac suat khong bé hon 0,9973

a) Hiéu cua X-E(X) khéng vuwot qua 0,01

b) Tri tuyét doi ctia X-E(X) khong vwot quéa 0,005.

Bai giai:

X :lzn: X,E(X)=a= E(X)=a;
n -

D(X,)=c’=5=>0=+5

23
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a)P (X -E(X)<0,01)>0,9973

B (X—a)\/;< 0,01+/n
<:>P[U— - < NG

]+ 0,5>20,9973

) > 00,9973

0,01/n
cp£ =

0,01/n
cp( 'L

jz 0,4973 = @ (2,785)

0.01/n

& > 2,785 &< n 2
V5 [

5

2,785.\/5]2

0,01
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b) .
P(|X - £(X)|<0,005)>0,9973

X —EX)|Jn g 0,005./n
o J5

] >0,9973

P P(U|=

0,005/n
J5

- o E0,00S\/Z) _ 0,9973

= gj >0,9973

<:>2.CD£

~o(3)

J5 2
=
@0,005\/223:”2( 3\5]

J5 0,005

25
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$4.Cac codng thirc tinh gan dung
1. Céng thirc gan dung giira siéu bdi va nhi thire.

Pinh ly 4.1: Khi n<N nhiéu thi H (N,M,n)~ B(n,p),p =
nghia la:

=| =

cr.Crt .
P(XZ/()Z ManM zan.pk.q k
N

Vidu 4.1: Gia st cho 1 hdp c6 N=1000 bi trong dé c6
M=600 bi trang con lai la bi den. Rut ngéu,nhién ra 20
bi, tinh xac suat dé lay dwoc dung 12 bi trang.

Cs00-Cano
20

1000
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P(X =12)= ~ (C,;.0,6%.0,4°
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2. Nhi thioee va Poisson:
Dinh Iy 4.2: Khi n dd 1on,p rat bé (= B(n,p)=P(a)| véi
a=np ,

nghia la: P(X =k)=C\.p" g ~e“. " k=0,n

Vi du 4.2: Mot xe tai van chuyén 8000 chai rwou vao kho.
Xac suat dé khi van chuyén maéi chai bi v 1a 0,001. Tim
xac suat dé khi van chuyén:

a) Co dung sau chai bi v&
b) C6 khdng qua 12 chai bi vo.

27
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. Giai: Goi X 1a s6 chai bj v& thi X c6 phan phoi
B(n,p)
n=38000,p=0,00l=>a=np=38

6
DP(X=6)=Cqpp-p’q" " = 6_8%—0122138
12 8m |
2)P(0<X Ze—g , =0,936204

Chu y: Khi p rat I&n thi g rat bé vay ta co thé coi g
la p mai (tiee 1a dbi p thanh q,q thanh p).

28
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3. Phan phoi nhi thirc va phan phoi chuan

DPinh ly: Khi n du I&n,p khéng qua bé va ciing
khong qua lon thi B(n,p) = N(np,npq),
nghia la:

TR
P(X=k)~ . f| 1P
Jnpg — \\npq

(e N ()

P(k <X<k)~d| 22 | o 521P

\NPqg ) A\ NIPY
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Vi du 4.3:Xac suat tring dich ctia mét vién dan 14 0,2. Tim
xac suat dé khi ban 400 vién thi cé tat ca:

a)70 vién trung

b)Tw 60 dén 100 vién trang.

Gidi: Goi X 14 1a s0 dan ban tring thi X cé phan phoi nhj
thire voi Nn=400 va p=0,2 nén np=80,npg=64.Khi ay

a)P(X:70) Co.p g™ ~ f( 80) ; f(l 25)

b)P(éosXgloo)ch(loo_goj—cp(éo_goj

0,1826
3

3 3
=2.0(2,5)=2.0,49379

30
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