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Chuong 3. Phan phéi xac suit thong dung [EETREE I CRSTIRNGY

» Chwong 3. Phan phéi xac suét théng dung

ra n phan tir.
+ Go1 X laso

§1. Phin phoi Siéu boi
§2. Phén phéi Nhi thirc
§3. Phan phoi Poisson
§4. Phan phoi Chuan
5. Vector ng?ﬂl nhién r&i rac

§1. PHAN PHOI SIEU BOI

1.1. Pinh nghia
» Xét tap ¢6 N phan tr gom V', phan i c6 tinh chat A

va N — N, phén tr ¢6 tinh chdt A. T tap do. ta chon

phan tir ¢é tinh chat A 1an trong n phan tir

da chon thi X' c6 phan phéi Siéu béi (Hypergeometric
distribution) véi 3 tham sé V. N -
Ky hiéula: X € H(N,N,,n) hay X ~ H(N,N ,,n).
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Chuong 3. Phan phéi xac sut théng dung

Bai 1. Phan phéi siéu boi

% Chwong 3. Phan phoi xac suat thong dung
* Xac suat trong n phan tir chon ra co % phan tir A la

€y, Oy
p,=PX=k)=—02—1
ar

.xu

Trong d6: 0 < k < n va n—(N-N,)<k<N

A’
VD 1. Mot hop plmn gom 10 vién, trong do ¢o 7 vién
mau trang. ‘Lay ngau nhién 5 vién phan tr hop nay.
Goi X 1a so vién phan tr ang 13}r duoc.

Lap bang phan phoi xac suat va tinh ky vong cua X?
Gidi. Tacé: X ={2; 3; 4; 5} va

N=10,N, =7, n=5= X € H(10, 7, 9).
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Chuong 3. Phan phéi xac suit thong dung [EETREE I CRSTIRNGY

¥ Chwrong 3. Phan phoi xac suat thong dung
* Bang phan phoi xac suat cua X la

x| = 3 4 5

ZA EZARARE

P C-'_} Cw-j C‘v-_) (-1-5

10 10 10 10
. e OEE  Jgde B Tk
+EX =22 43 T8 44 T8 45 T8~
C1D Cm Cm Cm 2

1.2. Cac s dac trumg ciia X ~ H(N, Ny, n)
N —n
N -1

EX = np; VarX = npq

: N,
trongdo: p=—= ¢g=1—p
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Chuong 3. Phan phbi xac subt théng dung  [EETR B ETNS ISR

¥ Chwong 3. Phan phoi xac suat thong dung

VD 2. Mgt ctra hang ban 100 bong den, trong do co 12
bong hong. Mot ngudi chon mua ngau nhién 15 bong
dén tr cra hang nay. Hoi trung binh ngudi d6 mua
dwgce bao nhieu bong den tot ?

VD 3. Tai mot cong trinh co6 100 nguoi dang lam viec.
trong d6 ¢6 70 k¥ su. Chon ngau nhién 40 ngudi tir
cong trinh nay. Goi X' 1a s6 ky su chon duoc.

1) Tinh xac suat chon dwgc tir 27 dén 29 ky su ?

2) Tinh EX va VarX ?
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Chuong 3. Phan phéi xac subt théng dung [EETRRINEETINC TV RE TS

¥ Chwrong 3. Phan phoi xac suat thong dung

§2. PHAN PHOI NHI THUC
2.1. Phan phoi Bernoulli
a) Pinh nghia
r Phep thur Bernoulli 1a mot phép ther ma ta chi quan tam
dén 2 bienco Ava A. vo1 P(A) = p.
+ Xét bién ngau nhién:
) 1 kht A xay ra,
e 0khi A xay ra,
Khi d6. ta néi X c6 phan phéi Bernoulli vi tham sé p.
Kyhicula X £ BQp) hay 1 ~ B(p). <ot
Bang phan phoi xac suat cua X la: plalp

P(E_}zT—ng.
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Chuong 3. Phan phéi xac subt théng dung [EETRRINEETINC TV RE TS

» Chwong 3. Phén phdi xac suét théng dung

b) Cic sb dac frung cua X ~ B(p)
|EX = p; VarX = py|

VD 1. Mot cau héi tric nghiém cé 4 phuong an tra 1oi.
trong do chi ¢6 1 phuwong an dung. Mot sinh vién chon
ngau nhién 1 phirong an dé tra 161 cau hoi do.
Goi1 A: “sinh vien nay tra lo1 ding”.
Khi do. viéc tra 1o1 cau hoi cua sinh vién nay la mot
phép thit Bernoulli va p = P(4) = 0.25, ¢ = 0.75.
. |1 khi sinh vién nay tra lot dung,

Goi1 BNN Y = o4 5 Lannse i

0 Rhi sinh vién nay tra lot sai,
thi X € B(0.25) va EX = 0.25. VVarX = 0.1875.
] Xéc Suit Théng Ké Ngay 8 théng 4 nim 2014 7 /54




Chuong 3. Phan phéi xac sut théng dung Bai 2. Phan phéi nhi thic

» Chwong 3. Phéan phdi xac suét théng dung

2.2. Phan phéi Nhi thire

a) Pinh nghia

* X¢ét day n phép thir Bernoulli doc 1ap. Voi pheép thir
thir 7, ta xét blen ngau nhién X. €B(p) (i=1_n).
TAE 1 khi ldn thizi A xay ra,

iala X = 4
> : 0 khilan thuwi A Rhéng xay ra.

* Goi X 1a 50 lan bién ¢6 A xuat hién trong n phép th.
Khidé, Y =X + + X vatanol X cé phan phoi
Nhi thite (Binomial distribution) véi tham so n. p.
Ky hiéula X € B(n. p) hay X ~ B(n. p).
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Chuong 3. Phan phéi xac suit thong dung [EETRRINIETE IR T RY e

» Chwong 3. Phan phoi xac suat thong dung
» Xac suat trong » lan thwr ¢o & lan A xayrala

p,=PX =k)= Cfp'i’q”_"‘ (k=01,....n)

VD 2. Mot dé thi XSTK gém 20 cau héi tric nghiém
nhu trong VD 1. Sinh vién B lam bai mét cach ngau
nhién. Biét rang. néu tra 1oi dung 1 céu thi sinh vién B
duoc 0.5 diém va néu tra 1&i sai 1 cau thi bi trr 0.125
diém. Tinh xac suat dé sinh vién B dat diém 5 ?

b) Cac 50 dac trung cua X ~ B(n, p)

EX =np; VarX = npq

Mod X =z, e N:np—g<x, <np—q+1
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Chuong 3. Phan phéi xac subt théng dung [EETRRINEETINC TV RE TS

% Chwong 3. Phan phéi xac suat thong dung
VD 3. Ong B trong 100 cay bach dan vo1 xac suat cay
chét 1a [J 02.Goi X la 50 cay bach dan chét.

1) Tinh xac Suat co tr 3 dén 5 cdy bach dan chét 2

2) Tinh trung binh s6 cay bach dan chet va VarX?

3) Hoi ong B can ph’u trong toi thiéu may cay bach
dan dé xéac suat co it nhat 1 cay chét 1ém hon 50% ?

VD 4. Mot nha viron tréng 126 cay lan quy. xac suat nd
hoa ctiia méi cay trong 1 nim 1a 0.67.

1) Gia ban 1 cay lan quy né hoa 1a 2 triéu déng. Gia s
nha virdm ban hét nhitng cay lan nd hoa thi méi nim
nha viron thu dugce chac chan nhat 1a bao nhiéu tien?

2) Néu muén trung binh méi nim cé nhiéu hon 100 cay
lan quy né hoa thi nha virdon phai tréng téi thidu may
cay lan quy ?
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Chuong 3. Phan phéi xac subt théng dung [EETRRINEETINC TV RE TS

¥ Chwrong 3. Phan phoi xac suat thong dung

VD 5.Co 10 hop phan mau gidng nhau, 11101 hop chira
20 vién phan gom hai loai: 3 hop loai I. moi hop c6 12
vien phan do; 7 hop loai II, mdi hop c6 8 vién phan do
Chon ngau nhién 1 hop va tir hop do lay lan lwot ra 5
vien phan (lay vién nao xong thi tra lai vao hop vién
@6). Tinh x4c suat chon dwogc 3 vién phan do ?

YD 6. Mot 10 hang chira 20 san pham trong d6 cé 4
phe pham Chon lien nep lan tr 16 hang (mdi lan
chon ¢6 hoan lai). moi lan chon ra 4 san pham. Tinh
XAc suat dé trong 3 lan chon c6 it nhat 1 1an chon phai
2 phé pham ?
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Chuong 3. Phan phéi xac suit thong dung [EETRCINIENN Il et

» Chwong 3. Phan phoi xac suat thong dung
§3. PHAN PHOI POISSON

3.1. Bai toan dan dén phan phoi Poisson

P Gia sir cac vu tai nan giao thong ¢ ving A xay ra mot
cach ngau nhién. doc ldp véi nhau va trung binh 1
ngay c¢6 )\ vu tai nan. Goi X' la s6 vu tai nan giao
thong xay ra trong 1 ngay ¢ ving A.

 Chia 24 gi0 trong ngay thanh n khoang thor gian sao
cho ta c6 thé coi rang trong méi khoang théi gian d6
c6 nhiéu nhat 1 vu tai nan xay ra. va kha ning xay ra

tai nan giao thong trong moi khoang thoi gian bang —.
T

Kiidé, xeshn 2|
n
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Chuong 3. Phan phéi xac suit théng dung

ETach B =F =0 H

AN 4

#

n

Bai 3. Phan phéi Poisson

» Chwong 3. Phén phéi xac suét théng dung

ol

Suy ra:

MNoan—=1..(n—k+1) ‘
k! '

(n — \)*

Xac Suit Théng Ké
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Chuong 3. Phan phéi xac sut théng dung Bai 3. Phan phéi Poisson

> Chwong 3. Phén phéi xéc sudtthéngdyng |
3.2. Dinh nghia phén phéi Poisson

Bién ng_ﬁu nhién X duwoc goi 1a c6 phan phodi Poisson
tham s0 A > 0, ky hicu la X € P(\) hay X ~ P(\).
néu X nhén cac gid tri 0. 1. 2..... n.... v&i x4c suat

-k
ﬂzHXZMZLﬁL

L

§ =il | o I N

A la trung binh so lan xuat hién bien ¢o ta quan tam
trong mot khoang xac dinh (khoang thoi gian hodc
khoang don vi tinh).

VD. Quan sit tai mot san bay thay trung binh 16 phut
¢ 2 may bay ha canh. Suy ra trong 1gi¢ trung binh co:
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Chuong 3. Phan phéi xac suit thong dung [EETRCINIENN Il et

¥ Chwrong 3. Phan phoi xac suat thong dung

= £ = 7.5 may bay ha canh.

VD. Trung binh ¢t 100 sinh vién thi hét mén XSTK c¢6

71 sinh vién thi dat. Suy ra 120 sinh vién thi hét mén
XSTK thi trung binh ¢6 85.2 sinh vién thi dat.

3.3. Cac so dac trung cua X ~ P(4)
EX =VarX =\
Z\Iodl’zro c N\ —1 <z, R

VD 1. Quan sat tai sicu thi A thay trung binh 5 phut ¢6

18 khach dén mua hang. '

1) Tinh xac suat dé trong 7 phut ¢6 25 khach dén siéu
thi A ?
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Chuong 3. Phan phéi xac sut théng dung Bai 3. Phan phéi Poisson

» Chwrong 3. Phan phoi xac suat théng dung
2) Tinh x4c suat dé trong 2 phut c¢é tir 3 dén 5 khach
dénsiéuth A? _ : _
3) Tinh so khach chac chan nhat s¢ den sieu th1 A
trong 1 gi¢ ?

VD 2. Quan sat thav trung binh 2 phut ¢ 6 6t6 di qua
tram thu phi. Biét x4c suat c6 it nhat 1 616 di qua tram
thu phi trong ¢ phut bang 0.9. Gia tri cua ¢ (phut) 1a:

A. 09082  B.0.8591 C.0.8514 D. 0,7675.

VD 3. Cwr mai lan di cau ca thi ong A chon 11Eau nhién
1 trong 2 noi dé cau. Neu di cau o dia diém I thi trung
binh ctr 10 lan méc moi. ong A céu dugc 2 con ca: cau
0 dia diem II thi trung binh ci¥ 12 lan moc moi. ong A
cau dwoc 3 con ca.
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Chuong 3. Phan phéi xac sut théng dung Bai 3. Phan phéi Poisson

¥ Chwong 3. Phan phoi xac suat thong dung
Hom nay ong A di cau, ong da moc moi 20 1an va cau
duoc 5 con ca. Tinh xac suat ong A cau dugc 5 con ca
& dia diém II ?

VD 4. Tai mét xuwong dét, trung binh dét 10 m vai loai
B thi bi 101 13 cho. Chon lan lwot 5 xap vai loai B cua
xuong, moi xap dai 6 m. Tinh xac suat dé 3 trong 5
Xap vai ay. moi xap vai ¢ ding 7 cho bi 161 ?

YD 5. Quan sat thav trung binh 1 ngay (24 gid) ¢ 12
chuven tau vao cang A. Chon ngau nhién 6 gio trong 1
ngay. Tinh xac suat dé 2 trong 6 gid ay. moi gid co
ding 1 tau vao cang A ?
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Chuong 3. Phan phéi x4c sult thdng dung

Bai 4. Phan phéi chuin

% Chwong 3. Phan phoi xac suat thong dung
$4. PHAN PHOI CHUAN
4.1. Phan phoi chuan
a) Dinh nghia

Bien ngau nhién lién tuc X dugc goi 1a ¢6 phin phoi
2 = s ' : - ] = = 9
chuan (Normal distribution) voi hai tham s6 p va o~
- .o 5 =) - 0y e = ¥ o
(0 >0),kyhiéula X € N(p: o°) hay X ~ N(u; o7),
neu ham mat do xac suat cua X co dang

b

S

i 32
(z—p)
1 R ;
f(z) = g < rzeER
oV 2T
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Bai 4. Phan phéi chuin

Chuong 3. Phan phéi xac sut théng dung
» Chwong 3. Phén phdi xac suét théng dung

b) Cac 50 dac trung cua X ~ N(p, 53)
Mod X = EX =p; VarX =o°

¢) Xic suat ciia X ~ N(n, 6°)
b o B 3
] e 2 dr
v}

(7]
Nhidn xér. o1 bién z = ., ta cd:
[
. F—p
b (z—p)” =
1 - g roo T
€ 26" da = e a2
L) . . ) -
CNaT a— L ik
[od
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Chuong 3. Phan phéi x4c sult thdng dung

4.2. Phan phoi chuan tac
a) Pinh nghia

Bai 4. Phan phéi chuin

Bién ngau nhién Z ¢6 phan phéi chuan véi hai tham s6
w=0 va ¢> =1 duogc goi 1a c6 phan phdi chuan tic
(hay phdn phoi Gauss). ky hiéu 1a Z € N(0: 1) hay
Z ~ N(0- 1). Ham mat do xéc suat cua Z 1a

1
flz)= 2
2T

. | e
I‘Jl s

— )
%

(Gia tr1 ham f(z) dugce cho trong bang phu luc A).
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