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Bai 3. M6t s6 luat phan phai xac suat thwong

1. Phan phoi Bernoulli B(1, p)
a. Dinh nghia
BNN X ¢ tép gi4 trj Im(X)={0,1} va bang phan phoi xac suét

X 10 |1
B [1p |p

goi 14 ¢6 phan phoi Bernoulli tham s6 p (0,1) ki hiu X ~ B(1, p)
b. Tham so6 dac trwng

I. Ky vong E(X)zp.

Il. Phuong sai Var(X) :p(l—p) .



James BERNOULLI



1. Phan phoi Bernoulli B(1, p)

c. MO hinh ng dung

Thuc hién phép thir Bernoulli, chi xay ra hai két qua. Mot két
qua la sy kién T xay ra goi 1a thanh cong voi xac suat p > 0 va
két qua con la1 la T goi 1a that ba1 vo1 xac suat 1 — p. Xay dung
bién ngau nhién X cho md hinh nhu sau X (T):l, X (T):O.
Khi @6 X tuan theo phan phoi Bernoulli.

d. Vidu 1.
Phép thir tung dong tién can doi dong chat, két qua xuat hién
mat sép S, X(S) =1 hoac xay ra mat ngua N, X(N) =0. Xac

1 1

Suat P(X=1) == vay X ~B(1,5].



Bai 3. Mot so Iuat phan ph0| xac suat thu’d

2. Phan phoi nhi thirc B(n, p)
a. Binh nghla

Bién ngau nhi€én X nhan cac gia tr1 la s6 tu nhién
Im( )—{O, 1, 2n} vO1 Xac suat sau

n—k

P(X=k)=C!p*(1-p)

dugc goi 1a ¢ phan phoi Nhj thire, ki hiéu 1a X ~ B(n, p)
b. Tham so6 dac trwng

I. Ky vong E(X) =np.
Il. Phuong sai Var(X) =np(1—p).

1. Mode : np—g<Mod(X)<np+p



ph6i xac-suat thwong ¢

2. Phan phai nhi thiee B(n, p)

Vi du 2. Mot may san xuat lan lugt timg san pham voi x4c suat co
mOt phe pham Ia 3%. Cho may san suat ra 20 san pham.
a) Tinh xac suat trong 20 sin pham san xuat ra co 4 phe
pham?
b) Tim s6 san pham tot trung binh trong 20 san pham dugc
san xuat ra?



Bai 3. Mot sO Iuat phan ph0| xac suat thu'o'ng -

2. Phan phai nhi thiee B(n, p)

Vi du 3 (BTN). Mot nha may ¢6 50 may glong nhau hoat dong
doc lap. Xac suat xay ra hu hong cua mo1 may trong ngay la
0,05. Tinh xac suat mdi ngay c6 nhiéu nhat 13 2 may hu hong?
S6 may hu hong trung binh trong ngay?Nhiéu kha ning nhat 1a
bao nhiéu may hong?

Vi du 4(BTN). M6t ngudi nudi 200 con ga mai dé. Xac suat dé 1
con ga d¢ tring trong ngay la 80%.

a) Tim so6 tring ga trung binh thu dugc trong ngay?

b) Néu muoén mdi ngay thu dugc 300 tring ga thi can phai
nuoi thém bao nhién con ga?



Bai 3. Mot so luat phan phoi xac suat thwong dung

. Phan phai siéu boi __
DPinh nghia. Bién ngau nhién X thudc loai ro1 rac, phu thudc
vao ba tham s6 nguyén duong N, M va n. Xac suat cia bién
ngau nhién X tai cac gia tri k dugc cho nhu sau

Ck Cn k
P(X:k) MC,iV L keNm[maX{O,n—(N—M)},min{n,M}]
N

Bién ngau nhién X c¢6 phan phdi siéu boi ki hiéu la
X~H(N.Mn).

Pac trung so0. p = —
] g )% Y;

I. Ky vong E(X)znp.
N—n
N-1_

Il. Phuong sai Var(X) = np(l—p)



k phan tu co tinh chat M

PHAN PHOI SIEU Bdi



3. Phan phdi siéu bdi

Xap xi phan phai siéu bdi bang phan phdi nhi thirc

ChoX ~H (N M n) . Trong thuc té néu N kha 16n, n rat nho

so vO1 N (n<0,05N), dat p:% thi

P(X=k)- CZCCNZ O g

N
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Bai 3. Mot s6 luat phan phdi xac-suat thuwongg

3. Phan phdi siéu bdi

Vi du 5. Mot 6ng chu vuon lan di dé nham 20 chau lan
cO hoa mau do vao cung vo1 100 chau lan ¢6 hoa mau
tim (lan chua nd hoa). Mot khach hang chon mua ngau
nhién dong thoi 15 chéau tir 120 chau lan nay.

a. Tinh xac suat khach hang mua dugc tu 5 dén 6 chau
lan c6 hoa mau do?

b. Goi X 1a sd chiu lan ¢6 hoa mau dé ma khach hang
chon dugc. Tinh trung binh va phuong sai cua X.
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Bai 3. Mot s6 luat phan phdi xac suat thuong

3. Phan phdi siéu bdi

Vi du 6(BTN). Mot 16 hang ¢6 30 san pham duoc dong
g6i giong nhau, trong co c¢6 5 san pham 16i k¥ thuat va
25 san pham dat tiéu chuan. Lay ngiu nhién 10 san
pham tir 16 hang trén.

a. Xac dinh phan pho1 xac suat cua bi€n ngau nhién chi
sO san pham dat tieu chuan?

b. Tinh xac suat dé c6 it nhat 8 san pham dat tiéu
chuan?

c. Tinh trung binh s6 san pham dat tiéu chuan?



3. Phan phdi siéu bdi

Vidu 7 (BTN).

Mot 16 hang co6 5000 san pham, trong d6 cé 250 phé
pham. Lay ngau nhién 10 san pham tir 16 hang nay.
Tinh x4c suat dé trong 10 san pham lay ra c6 2 phé
pham? (tinh theo hai cach)



4. Phan phdi Piosson

Pinh nghia. BNN X duoc goi 14 c6 phan phoi Poisson véi
tham s6 duong A, ki hiéu X ~ Poisson (1), néu X nhan céc

gia tri k =0,1,2,... vdi xac suat twong tng 1a

Dac trung so.

I. Ky vong E(X)z/l.

ii. Phuong sai Var(X)=2.



4. Phan phdi Piosson

Nguoi dau tién mod ta phan phoi Poisson 1a Simeon Denis
Poisson vao nim 1837. Phan phoi nay co nhiéu tmg dung
d6i v&i cac qua trinh lién quan dén s6 quan sat trén mot
don vi thoi gian hay khong gian.

Thoéng tin cho biét ciia phan phdi Poisson 1a trung binh so
lan xay ra thanh cong cua mot su kién trong mot khoang
thoi gian hay khong gian nhat dinh. Gia tri nay goi 1a
lambda, ky hi¢ula 4.
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Siméon Denis Poisson

(1781 - 1840)
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Bai 3. Mot s6 luat phan phdi xac suat thuong

4. Phan phoi Piosson
BNN X chi s6 lan su kién A xay ra trong mot khoang
tho1 gian hay khong gian lién tuc nhat dinh.

Piéu kién dit ra 1a so lan su kién A Xdy ra trong
nhirng khoang khac nhau la doc lap va s6 lan ti 1é
thuan voi chiéu dai ctia khoang. Trung binh so lan xay
ra cua su kién A chinh lIa 4 duoc xac dinh

/1=C.At.

Trong d6, ¢ dugc goi 1a cuong dd (sO lan trén mot
don vi thoi gian), A la khodng thoi gian.



Bai 3. Mot s6 luat phan phdi xac suat thuong

4. Phan phoi Piosson

Vi du 8. O mot téng da1 dién thoai, cac cu dién thoai
g01 dén xuat hién ngau nhién, ddc 1ap v4i nhau va
trung binh c6 2 cudc goi dén trong mot phut. Tim
xac suat dé:

a. Co dung 5 cu dién thoai goi dén trong 2 phut.
b. Khong ¢6 ¢t dién thoai nao goi dén trong 30 giay.

c. C6 it nhat mét ca dién thoai g01 dén trong 10 giay.



4. Phan phoi Piosson

Vidu9 (VN).

Mot bénh vién tiép nhan trung binh 5 ca bénh trong
30 phut. Tinh xac suat

a. Bénh vién tiép nhan 17 ca beénh trong mot g16?

b. Xac dinh khoang thoi gian A ma bénh vién
khong tiép nhan ca bénh ndo véi xac suat 0,807



Xap xi phan phai nhj thirc bang phan phdi Piosson

Thuc hién n 1an phép thur Bernoulli doc 1ap, xac Suat su
kién A xay ra trong modi phép thur 1a p,. Néu lim p, =0

n—oo

va n.p =1,v01 4 1a hang s6 duong. Khi d6 véi
ke{0,1,....n} tacé

lim Clpt (1-p, ) = i—i-e%-

Trong thuc té ta co Xép X1, néu X ~ B(n, p) vOo1 n> 30

va np<5hoac (1-p)n<5 thi X~P(np).
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Bai 3. Mét s6 luat phan phéi xac suat thuonge

4. Phan phdoi Piosson
Vi du 10.

Cho biét xac suat tring dich trong mdi lan ban cua
xa thu 1a 0,99. Xa thu ban 500 phat, tinh xac suat dé
cO it nhat 2 phat ban truot? (tinh theo hai cach)

Vi du 11 (BTN). Mot cong ty san xuat dugc
pham véi ti 16 phé pham cta nhiing vién thudc
1a 0,002. Néu cong ty san xuat 1000 vién thuoc.
Tinh xac suat dé c6 khong qua 2 vién thuoc 1a
phé pham.



4. Phan phdi Piosson

Vi du 12 (VN). M6t nha may san xuat vi ti 18
phé pham 1a 0,001. N}lélp vao mot 10 hang vo1 so
lwong 1a 1000 san pham.

a. Tinh xac suat dé co6 mot dén hai phé pham
trong 10 hang nay?

b. Tinh xac suat dé 16 hang nhap c6 phé pham?



Bai 3. Mot so luat phan phoi xac suatthwong du

Pinh nghia. BNN X duoc goi 1a c6 phan phdi déu trén
doan [a,b] (a<b), ki hiéu la X~U[a,b] néu X c6 ham

mat do 1a

f(x)=< b—a - -

DPac trung so.

a—+b
>

I. Ky vong E(X)z

2
Il. Phuong sai Var(X) = (b 1_2a) :

iii. Mod(X) 1a bat ki gia tri nao trén [a,b].



Bai 3. Mot so luat phan phoi xac suatthwong du

6. Phan phdi chuan

Pinh nghia. BNN X c6 ham mat do xac suat f phu
thuoc hai tham s6 x4 va o (o >0)

1 (x—py
)2 g

goi 12 co phan phdi chuan, ki higy, X = N(u.07).
Piic trung so.
I. Ky vong E(X) = /.
ii. Phuong sai Var(X) =c”.

iii. Mod(X) = Med(X) = .




Phan phdi chuan do Carl F. Gauss~dua

Carl Friedrich G'auséi

(1777 - 1855)



6. Phan phaoi chuan
Dang chuan tac ki hiéu X ~ N (O 1) cO ham mat do

2
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Bang tich phan Laplace.

Cac gia tr1 cua ham ¢ dugc tinh trong bang Laplace
2

=

Z X2 y < 1 - =

(04

j 2

) e dx=Q
/’ 0 N2

o(z,)= | = ? w=a
0

D2z f(x)

0 Za X
Ham ¢ co tinh chat ¢(—z)=—-¢(z). Neéu goi Z ~ N (0;1) thi
P(OSZSZa):gp(za):a.

Taco (0(+oo):0,5 va (p(—oo):—O,S.Néu a>>5 thi (o(a)zO,S.



Bang phan vi chuan muc « .

Cac gia tri cia @ cho trong bang phan vi chuan

2
< X

e 2 dx =« 2

c \erx y 'Zf 1 -3

Ham @ co tinh chat CD(—z) = 1—(I>(z).
f(x)

Moi lién hé gita ¢ va @ nhu sau

Néu goi Z~N(O;1) thi P(Zﬁza):®(za)=a.

Tinh chat ciia ham phan phoi ta c6 ngay (I)(+oo =1va @




Bai 3. Mot so luat phan phoi xac suat thwong dung

6. Phan phdi chuan
Cong thirc tinh xac suat
Vo1 Z~N (0;1), dung bang tich phan Laplace cua ham ¢

hoidc phan vi chuan @ cho trong bang tinh cac xac suat sau.
. P(a<Z<b)=0p(b)—p(a)=(b)-d(a)
ii. P(Z<b)=¢(b)+0.5=0(b).

1. P(aSZ)z(),S—(p(a)zl—(D(a).

7. ;( /4 2 X — \ 2
Vo1 X~N(/¢,02), ta chuan hoa X la Z = 2” va su dung
o
cac két qua trén



Bai 3. Mot so luat phan phoi xac suatthwong dung
6. Phan phoi chuan




Bai 3. Mot so luat phan phoi xac suatthwong dung
6. Phan phoi chuan

P(X S,B)=CD('B;:“)+1; P(X Za)zl—cb(%j;
q)(+oo):1;®(—°0)=—1; CI)(O):O_S; cD(_z)zl_q)(z)_

P(]X —ﬂ‘<5)=2®(£j—1.

O



Bai 3. Mot so luat phan phoi xac suat thwong dung

6. Phan phdi chuan
Quy tic ko . Cho bién ngiu nhién X ~ N (,u, o-z).
Ta co
P(|X — | <o)=2¢(1)=0,68268
P(|X — | <20)=2¢(2)=0,9545
P(|X — ] <30)=2¢(3)=0,9973

Ta nhan thady hiau nhu chiac chan X s& lay gia tri
trong khoang | x«—3o; 1+ 30]

Dinh Iy. Cho X,.X, doc lap va X, ~N(,u1,012),

2

. 4 2 2 2 2
Vo1 a,beR taco aX; +bX, ~N(,ul+,u2,a oy +b 62).



Bai 3. Mot séluat phan phoi xac suatthuwo'ng dung

Xap xi phan phai nhi thirc bang phan phdi chuan

n>30
Cho X ~B(n,p) théa {np>5 thi X ~ N (np,npq).
n(1-p)=5

Ta c6 cong thirc xap xi

P(k, < X skz)w[kz _”p}_gp(kf”p)
\npq npq

P(X =K)~—— f(k_”p]




6. Phan phdi chuan

Vi du 13. Piém thi Toeic cta sinh vién nam cuéi?(")’
mot truong dai hoc la BNN X ¢6 phan phoi chuan
vO1 g14 tr1 trung binh 1a 560 di€ém va do 1éch chuan
1a 78 diém. Tinh:

a. Ty 1é sinh vién c6 diém tir 600 dén 700 diém?

b. Ty 1é sinh vién c6 diém thi trén 500 diém?



6. Phan phdi chuan

Vi du 14 (BTN). Thoi gian dé san xuat mot san
pham loai A 14 bién ngau nhién tuan theo luat phan
phoi chuan véi trung binh 10 va do léch chuan 1
(don v1 la phut).

a. Tinh xac suat dé mot san pham loai A nao d6
duoc san xuat trong khoang thot gian tr 9 phut dén
12 phut?

b. Tinh thoi gian can thiét dé san xuat mot san
pham loa1l A bat ky?



6. Phan phdi chuan

Vi du 15 (VN). Trong luqqg cua mot lf)ai ca mot
nam tuot dugc nuo1 trong ho la bién ngau c6 phan
pho1 chuan vd1 trung binh 1,2kg va do 1éch chuan
0,2kg.

a. Tinh ti 16 ca tir 0,9kg dén 1,1kg?

b. Trong luong ca tr X gam trd 1€n dat ti 1€ 90%,
hay tim gia tr1 cua X ?



Bai 3. Mot s6 luat phan

6. Phan phdi chuan

Vi du 16. Ngudi ta 1ay ngau nhién 400 hat laa tir
mot kho lua rat 16n, c6 ti 1¢ hat 1ép 1a 0,2 dé kiem
tra. Tinh x4c suat dé trong d6 c6 tir 80 dén 100 hat
lép.

Vidu 17 (BTN). Theo thong ké ciia mot cong ty
san xuat xe may thi cé 60% khach mua cda ho |3
phu ni*. Chon ngau nhién 200 nguwdi mua xe cla
cOng ty nay. Tinh xac suat dé trong 200 nguoi nay
cé it nhat 140 phu ni.



7. Phan phai chi binh phu'o'ng
Dinh nghia. Bién ngau nhién X c6 ham mat do xac suat f

] Zo1 -2 .
x2 e ? néu x >0
n
f(x)=< 221“(”)
2
0 néu x <0.
Trong do, I' 1a ham Gamma x4ac dinh nhu sau
+00
F(a) = j ya_le_ydy :
0

Bién ngau nhién X dugc xdc dinh nhu trén goi 1a tuan theo

luat phan phoi chi binh véi n bac tu do, ki hiéu X ~ 7’ (n)
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Bai 3. Mot s6 luat phan phdi xac suat thuong

7. Phan phéi chi binh phwong
Dac trung i
I. Ky vong E(X) =n.
ll. Phuong sal Var(X) =2n.

Pinh ly. Bién ngau nhién X c6 phan phdi chuan tac
X~ N(O;l) thi bién ngau nhién X? ~ 4* (1) .
Pinh ly. Cho X,,X, doclap va X, ~ x* (k). X, ~ 27 (k, ).

Khi d6 tong X, +X, ~ x” (k +k,).



Karl Pearson (1857 - 1936)



Bai 3. Mot so luat phan phoi xac suat-thwong dung

8. Phan phaoi Student ;
Pinh nghia. Cho Z va V ddc lap, Z~N(O;1), V~y (n) Khi do,
BNN T duoc xac dinh nhu sau

/Z C 1N 1A , . R S 1A 1n
T =— duoc goi la luat Student voi n bac tu do, ki hicula 7 ~ t(n) .
V

n
BNNT ~#(n) c6 ham mat d6 xac suat f

F(n+l) , _n+l
2 X 2
](1+) VxeR, n>0.

) \/;.r( "

Fx)=— 2
2
Piic trung so.

n

I. Ky vong E(X)zO. Il. Phuong sai Var(X): 5
n—



Bai 3. Mot séluat phan phoi xac suatthuwo'ng dung

8. Phan phoi Student :
Bang phan vi. BNN 7 ~ t(n) gia tri phan vi ¢, (n) va Xac

suat P(T <t, (n)) dugc cho trong bang Student.




* Phan phoi St(n) do Willam.S.Gosset dua ra nam 1908.

Willam. Sealy .Gosset 1876 - 1937



XIN CHAN THANH CAM ON!




