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BIEN NG/:XU NHIEN BERNOULLI

DINH NGHIA 1.1 (BIEN NGAU NHIEN BERNOULLI)

Thuic hién mot phép thii, ta quan tam dén bién co A. Néu bién co A xdy
ra (thanh cong) thi X nhdn gid trila 1 (X = 1), nguoc lai bién ngau
nhién X nhan gid tri 0. Phép thit nay goi la phép thit Bernoulli. Gid st
xdc sudt xdy ra bién co Alap,0< p <1

PA=PX=1=

P(A)=P(X=0=1-p=gq

Khi dé bién ngdu nhién X duoc goi la bién ngau nhién cé phan phoi
Bernoulli véi tham so p, ky hiéu X ~ B(p).
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PHAN PHéI BERNOULLI

Vibul.1
Cdc phép thii sau ddy cho két qud la mot bién ngau nhién Bernoulli

o Kiém tra ngdu nhién mot san phdm trong 16 hang: X = 1 néu gap
dugc san pham tot, X = 0 néu gap duoc san pham kém.
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PHAN PHéI BERNOULLI

Vipu 1.1

Cdc phép thii sau ddy cho két qud la mot bién ngau nhién Bernoulli
o Kiém tra ngdu nhién mot san phdm trong 16 hang: X = 1 néu gap
dugc san pham tot, X = 0 néu gap duoc san pham kém.

o Trd loi ngau nhién 1 cdu trdc nghiém: X = 1 néu trd 10i diing, X =0
neu trad loi sai.
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PHAN PHéI BERNOULLI

Vipu 1.1
Cdc phép thii sau ddy cho két qud la mét bién ngau nhién Bernoulli
o Kiém tra ngdu nhién mot san phdm trong 16 hang: X = 1 néu gap
duoc san pham tot, X = 0 néu gap dvoc san pham kém.
o Tra loi ngau nhién 1 cdu trdc nghiém: X =1 néu trd 10i diing, X =0
neu trd loi sai.
o Két qud xét nghiém mot loai bénh: X = 1 néu két qud la duong
tinh, X = 0 néu ket qua la am tinh.
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PHAN PHéI BERNOULLI
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PHAN PHéI BERNOULLI

Ham xac suat ctia BNN X ~ B(p) c6 dang:

fx=p*a-p'*, x=0,1
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PHAN PHéI BERNOULLI

Ham xac suat ctia BNN X ~ B(p) c6 dang:

fx=p*a-p'*, x=0,1

Bang phan phéi x4c suat ctia BNN X ~ B(p) c6 dang

x| 1 0
Pl »p g
véig=1-p.
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PHAN PHéI BERNOULLI

Ham xac suat ctia BNN X ~ B(p) c6 dang:

fx=p*a-p'*, x=0,1

Bang phan phéi x4c suat ctia BNN X ~ B(p) c6 dang

véig=1-p.

Duia vao bang phan phbi xac suat clia bién ngau nhién X ta dé dang
tfnh dugc

EX)=p
V(X) =pq
Xac Suét - Théng Ké TP.HCM —2020.  5/49



Phin phbiuh thie
PHAN PHOI NHI THUC

DINH NGHIA 1.2 (BINOMIAL DISTRIBUTION)

Thuic hién n phép thit Bernoulli déc ldp véi xdc sudt thanh cong trong
moi phép thii la p. Goi X la so lan thanh cong (bién co A xdy ra) trong
n phép thii thi

X=Xp+ -+ X
Vi X;, (i = 1,...,n), la bién ngdu nhién c6 phdn phoi Bernoulli vdi ciing

tham s6 p. Khi dé X duoc goi la cé phan phoi nhi thiic véi cdc tham so
n, p ky hiéu X ~ B(n; p).
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Céc phan phéirvirac [T IE RN

Vipu 1.2
Mot s6 vi du vé BNN nhi thiic:
o S linh kién dién tii bi hong trong 20 linh kién doc ldp véi xdc suat
bi hong cuia mot linh kién la 5%.
) lugng nguoi thudng trong 20 nguoi tham gia quay sé vdi xdc
suat trung thuong la 2%.
o S0 nguoi bi sot phdn vé véi mot loai vacxin biét ty 16 bi sot phdn vé
la 80%.

4
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Céc phan phbi roi Il Phan phbi nhi thitc

TiNH CHAT 1.1

o Ham xdc sudt ctia BNN X ~ B(n, p) ¢6 dang

fl=P(X=k =Ckpkq"* kei01,..,n
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Céc phan phéirvirac [T IE RN

TINH CHAT 1.1

o Ham xdc sudt ctia BNN X ~ B(n, p) ¢6 dang

fl=P(X=k =Ckpkq"* kei01,..,n

® Bdng phadn phoi xdc sudt ctia BNN X ~ B(n, p) ¢6 dang
X| 0 1 2 . R

P qn npqn—l C%pzqn—z pn
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Céc phan phéirvirac [T IE RN

TINH CHAT 1.1

o Ham xdc sudt ctia BNN X ~ B(n, p) ¢6 dang

fl=P(X=k =Ckpkq"* kei01,..,n

® Bdng phadn phoi xdc sudt ctia BNN X ~ B(n, p) ¢6 dang
X| 0 1 2 . R
P qn npqn—l C%pzqn—z pn

@ E(X)=npvaV (X)=npgq.
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PHAN PHOI NHI THUC - HAM XAC SUAT
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Phin phbiuh thie
PHAN PHOI NHI THUC

Vipu 1.3

Trong mét nha mdy san xudt vi mach dién tii, biét rang ty 1é vi mach
khong dat chat luong la 5%. Kiém tra ngau nhién 15 vi mach. Tinh xdc
suat

(A) C6 diing 7 vi mach khong dat chat luong.
(B) C6 it nhdt 1 vi mach khong dat chat luong.
(C) Tinh trung binh va dé léch chudn cho so6 vi mach bi hong.
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Phin phbiuh thie
PHAN PHOI SIEU BOI

DINH NGHIA 1.3

Mét tdp hop bao gom N phan tii trong do cé

e K phan tii thanh cong (chiia bién c6 ma ta quan tam)

e N-—K phan tii khong thanh cong (chiia bién c6 ma ta khong quan

tam)
Mot mdu gom n phan tit duoc chon ngau nhién (khong hoan lai) tie N
phan tii trén (K< N van<N). )
Bien ngdu nhién X la so phdn ti thanh cong trong mau dugc chon co
phan phoi siéu boi véi ham xdc suat la
Cx n—x

fl)= % x =max{0,n+ K — N}, ..., max{K, n}.
N
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Phin phbiuh thie
PHAN PHOI SIEU BOI

Vibpu 1.4

Mot thung chiia 300 linh kién dién tu, trong do ¢6 100 linh kién la hang
noi dia va 200 linh kién la hang nhdp khdu. Néu chon ngdu nhién 4
linh kién (khong hoan lai). Tinh

@ xdc sudt dé’cd 4 linh kién déu la hang noi dia.
@ xdc sudt dé’c 2 hodc 3 linh kién la hang noi dia.
@ xdc sudt dé’co it nhdat mot linh kién tit hang néi dia.
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PHAN PHOT SIEU BOI

CAC PAC TRUNG CUA PHAN PHOI SIEU BOI H(N, K, N)

Néu X 12 bién ngau nhién siéu boi véi cac tham sb N, K va n, thi

N N -
E(X)=np, va Var(X)=np(l- p)( )
N-1
v6i p=KIN.O day, duoc goi 1a hé s6 hiéu chinh.
4
Xac Suit - Théng Ké TP.HCM —2020.  13/49



PHAN PHOI SIEU BOI

TiNH CHAT 1.2

Khi n la dii nhé so véi N thi phdn phoi siéu boi xap xi phan phoi nhi
thuc.

03 + +
0.2
f(x) + +
0.1
+ +
0.0
0 1 2 3 4 5

X

* Hypergeometric N= 50, n=5, K= 25
+ Binomial n=5, p= 0.5

0 1 2 3 4 5
Hypergeometric probability 0.025 0.149 0.326 0.326 0.149 0.025
Binomial probability 0.031 0.156 0.312 0.312 0.156 0.031

TS. Phan Thi Hudng (BK TPHCM) Xac Suét - Théng Ké TP.HCM —2020.  14/49



Céc phan phéirvirac [T IE RN

PHAN PHOI POISSON

Vipu 1.5

Gid sit ta can truyén di n bit qua mot kénh truyén tin hiéu sb. Goi X la
s bit 16i trong n bit duoc truyen. Khi xdc sudt mot bit bi 16i la hang so
va viéc truyen tin hiéu déc ldp, X c¢é phdn phoi nhi thiic. Goi p la xdc
sudt mot bit truyen di bi 16i. Dt A= np thiE(X)=np = A va

P(X=x)=C,p*(1- )”_X—Cx(&)x(l—&)n_x
=x)=0Lyp p —~n n n

- et
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Phén phoi nhi thite
PHAN PHOI POISSON

Vipu 1.5

Gid sii ta can truyen di n bit qua mot kénh truyen tin hiéu so. Goi X la
s bit 16i trong n bit duoc truyen. Khi xdc sudt mot bit bi 16i la hang so
va viéc truyen tin hiéu déc ldp, X c¢é phdn phoi nhi thiic. Goi p la xdc
sudt mot bit truyen di bi 16i. Dt A= np thiE(X)=np = A va

X X n—x X A 8 A/ e

n

Gid sii s0 truyén di tdng lén va xdc sudt mot bit 16i gia’m xuong sao cho
np khong doi. Nghia la, n va p dong thoi tang va giam sao cho E(X) =
la héng so.

TS. Phan Thi Hudng (BK TPHCM) Xac Suét - Théng Ké
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Phén phoi nhi thite
PHAN PHOI POISSON

Vipu 1.5

Gid sii ta can truyen di n bit qua mot kénh truyen tin hiéu so. Goi X la
s bit 16i trong n bit duoc truyen. Khi xdc sudt mot bit bi 16i la hang so
va viéc truyen tin hiéu déc ldp, X c¢é phdn phoi nhi thiic. Goi p la xdc
sudt mot bit truyen di bi 16i. Dt A= np thiE(X)=np = A va

A X A/ n—x
PX=x)=Cp*a-p" " =C; (2) (1 - Z)
Gid sii so truyen di tang 1én va xdc sudt mot bit 16i gidm xuong sao cho
np khéng doi. Nghia la, n va p dong thoi ting va gidm sao cho E(X) = A
la hang so. Ta c6 thé chira

-A1x
IimP(X=x)= ,x=0,1,2,...
n—oo x!

4
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PHAN PHOI POISSON

DINH NGHIA 1.4 (POISSSON DISTRIBUTION)

Bién ngdu nhién roi rac X nhdn cdc gid tri ti0,1,2,... goi la c6 phan
phai Poisson vdi tham so A, ky hiéu X ~ P(A) neu

e—/l X
fX)=PX=x)= ,x=0,1,2...
y
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PHAN PHOI POISSON

DINH NGHIA 1.4 (POISSSON DISTRIBUTION)

Bién ngdu nhién roi rac X nhdn cdc gid tri ti0,1,2,... goi la c6 phan
phai Poisson vdi tham so A, ky hiéu X ~ P(A) neu

e—/l X
fX)=PX=x)= ,x=0,1,2...
y
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Céc phan phéirvirac [T IE RN

TINH CHAT 1.3
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Céc phan phéirvirac [T IE RN

TINH CHAT 1.3
e Néu X lan luot bangE(X) = A vaV(X) = A.
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Céc phan phbi roi Il Phan phbi nhi thitc

TINH CHAT 1.3
o Néu X lan lugt bangE(X) = A va V(X) = A.

o Néu cdc bién ngdu nhién X; ~P(A;), (i=1,..

X1+X2+...+Xn~P(A1+/12+..

.,n) doc lap thi

A
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Céc phan phéirvirac [T IE RN

TINH CHAT 1.3
o Néu X lan lugt bangE(X) = A va V(X) = A.
e Néu cdc bién ngcfu nhién X; ~P(1;), (i=1,...,n) docldp thi

X1+X2+...+Xn~P(A1+/12+...+/1n).

@ Xét Z ~ P(M). Gid sit rang cdc sy kién (outcome) dugc phan loai
mot cdch doc ldp vao m nhém va xdc sudt dé mot su kién duoc
phan loai vao nhém k tuong ving véi xdc sudt py. Khi do sé sy kién
thudc nhom k, ky hiéu Zy, sé cé phdn phoi Poisson véi trung binh
Ak = prA, va Zy, k=1,...,m la cac BNN ddc ldp.
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Phén phoi nhi thite
PHAN PHOI POISSON

Phan phdi Poisson thudng dudc duing dé mé ta sb su kién trong mot
don vi thoi gian hay so ca thé trong mét don vi khong gian. Vi du:
@ S6 con tring trong méi m? ctia mét canh dong.

TS. Phan Thi Hudng (BK TPHCM) Xdc Suét - Théng Ké TP.HCM —2020.  18/49



Phén phoi nhi thite
PHAN PHOI POISSON

Phén phéi Poisson thudng dugc ding dé mb ta sb su kién trong mot
don vi thoi gian hay so ca thé trong mét don vi khong gian. Vi du:

@ S6 con tring trong méi m? ctia mét canh dong.

@ Sb tai nan giao thdng moi tuan tai mot thanh phd.

@ Sb bénh nhan Covid-19 méi ngay 6 mot quoc gia.
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HAM XAC SUAT
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Phén phoi nhi thite
PHAN PHOI POISSON

ViDUy 1.6

S6 cudc dién thoai goi dén mot tong dai dién thoai trong mot gio co
phan phoi Poisson véi A = 10. Tinh xdc suat

(A) C65 cudc dién thoai goi dén trong mot gio.

(B) C6 nhiéu nhdt3 cudc dién thoai goi dén trong mot gio.

(C) C615 cudc dién thoai goi dén trong hai gio.

(D) C65 cudc dién thoai goi dén trong 30 phiit.
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Céc phan phéirvirac [T IE RN

XAP Xi PP NHI THUC BANG PP POISSON

BO bE 1.1
Cho X ~ B(n, p), néun — oo va p — 0 sao cho np — A thi

e X

PX=x)= pr

Trong thuc té, phan phbi Poisson sé xap xi t6t cho phan phéi nhi thiic
khi n =100 va np < 10, khi d6 BNN X ~ B(n, p) sé sap xi BNN X ~ P(1)
vGi A = np.
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XAP Xi PP NHI THUC BANG PP POISSON

] o = Poisson(’.=5)
o Binom(n=10)
o Binom(n=20)
i 0 o0 O o Binom(n = 1000)
o}
@ 0\ o)
. [

Density(k)

0.00 0.05 0.10 0.15 0.20 0.25

§
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XAP Xi PP NHI THUC BANG PP POISSON

Vibu 1.7

Trong mot dot tiém chiing cho tré em & mot khu vuc, biét xdc sudt mot
tre bi phan ving vdi thuoc sau khi tiém la 0,001. Thuc hién tiém cho
2000 tré, tinh xdc suat cé nhieu nhat 1 tré bi phdn ving vdi thuoc sau
khi tiem.
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Céc phan phéilién tuc TN GTC

PHAN PHOI PEU

DINH NGHIA 2.1 (UNIFORM DISTRIBUTION)
Bién ngau nhién lién tuc X duoc goi la cé phan phoi deu trén doan

[a; b, ky hiéu X ~ U (a; b), néu ham mdt dé xdc sudt ctia X c6 dang

1 .
f(X) _ m khixe E(l, b]
0 noi khac
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Phén phi déu
PHAN PHOI DEU

DINH NGHIA 2.1 (UNIFORM DISTRIBUTION)
Bién ngau nhién lién tuc X duoc goi la cé phan phoi deu trén doan

[a; b, ky hiéu X ~ U (a; b), néu ham mdt dé xdc sudt ctia X c6 dang

1 .
f(X) _ m khixe E(l, b]
0 noi khac

4
Tit dinh nghia trén ta c6 dugc ham phan phbi xac suat clia X ~ U (a; b)

0 khix<a
x—a .
F(x) = khi x € [a, b]
b-a )
1 khix>b
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PHAN PHOI PEU - HAM MAT B0

f(x)
1 . o
b-a :
0 2 b X
Vibpu 2.1

Cho X ~U(0,10) tinh

Q P(X<3) Q P(X>6) Q@ PB<X<38)
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Phin phti déu
KY VONG VA PHUONG SAI CUA PP DEU

BO PE 2.1 (CAC DPAC TRUNG CUA BIEN NGAU NHIEN CO PHAN PHOI DEU)

Cho X la bién ngau nhién cé phdn phoi deu trén a, b (X ~ U (a; b)) thi
a+ b
1) KyvongE(X)=
(b-a)?

11) PhuongsaiV (X) = B
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Phén phi déu
PHAN PHOI DEU

Vipu 2.2

Lich xudt bén ctia moét tram xe buyt nhu sau: chiéc xe dau tién trong

ngay sé khadi hanh vao liic 7 gio, sau 15 phiit sé c6 mot xe khdc den

tram. Gid su mot hanh khdch den tram trong khodng thoi gian tu 7

gio - 7 gio 30. Tim xdc suat dé hanh khdch nay cho

(A) it hon 5 phiit.

(B) it nhat 12 phiit.

(C) Tinh trung binh va phuong sai thoi gian ma hanh khdch sé dén
tram xe buyt tinh ti thoi diém 7 gio.
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Céc phan phéilién tuc [0 G 0t

PHAN PHOI MU

DINH NGHIA 2.2 (EXPONENTIAL DISTRIBUTION)

Bién ngdu nhién T (t > 0) goi la cé phdn phdi mi, ky hiéu T ~ E(A), néu
no co ham mdt do xdc suat

f=1e, >0 ¢))

trong do

* A:s0 bién co trung binh xdy ra trong mét don vi thoi gian
o :50 don vi thoi gian cho dén bién co ké tiép

NHAN XET 2.1

Néu s6 su kién xdy ra trong moi don vi thoi gian la mot BNN X ~ P(A),

thi khodng cdch (don vi thoi gian) gitia hai su kién lién tiép la BNN
T~EQ).
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CAC DAC TRUNG CUA PHAN PHOI MU

Ham phan phdi ctia T:

FiO=P(T<t)=1-e*, >0

TS. Phan Thi Hudng (BK TPHCM) Xdc Suét - Théng Ké
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CAC DAC TRUNG CUA PHAN PHOI MU

Ham phan phdi ctia T:

FiO=P(T<t)=1-e*, >0 2)

BO PE 2.2

Néu T ~ Exp(A) thi ky vong va phuong sai ctia T lan luong bang
E(T) =} vaVar(T) = %
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Céc phan phéilién tuc [0 G 0t

PHAN PHOI MU - HAM MAT 0O

1.6 I T T T
1.4_ )\:0.5 .
1.2 .
1.0 Y
x
T 0.8f 1
0.6 .
0.4 1
0.2 8

O'OO 1 2 3 4 5
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Céc phan phéilién tuc [0 G 0t

PHAN PHOI MU - HAM PHAN PHOI

1.0
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Phén phoi mi
PHAN PHOI MU

Vipu2.3
Trong mot mang may tinh 6 mot cong ty, biét rang so nguoi dung dang
nhdp vao mang trong mot gio co phan phoi Poisson vdi trung binh
bang 25.
(A) Tinh xdc sudt khong cé nguoi ding nao dang nhdp trong khodng
thoi gian 6 phuit.
(B) Tinh xdc sudt lan ddang nhdp ké tiép cdch lan dang nhap dau tit 2
den 3 phut.
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Céc phan phéilién tuc [0 G 0t

Vipu 2.4

Gid sii X la thoi gian mot mdy dém Geiger do dugc mot nguon phong
xa c6 phdan phoi mii v6i ky vong 1.4 phiit. Néu ta bdt mdy dém Geiger
va cho'3 phiit trude khi tien hanh do tim phong xa thi xdc sudt né phdt
hién duioc nguon phong xa trong 30 gidy ké tiép la bao nhiéu?
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Phan phoi chuin
PHAN PHOI CHUAN

DINH NGHIA 2.3 (NORMAL DISTRIBUTION)

Bién ngdu nhién lién tuc X nhdn gid tri trong khodng (—oo, +o0) duioc
goi la co phdn phoi chudn tham so u, o neu ham madt dé xdc suat co
dang

fx)=

trong do u, o la hiing SOVAT >0, —00 < p < +oo, ky hiéu X ~ N (u;0°).

2
U;Eexp(—%) —00< X< +00 3)

TS. Phan Thi Hudng (BK TPHCM) Xac Suét - Théng Ké
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Phan phoi chuin
PHAN PHOI CHUAN

DINH NGHIA 2.3 (NORMAL DISTRIBUTION)

Bién ngdu nhién lién tuc X nhdn gid tri trong khodng (—oo, +o0) duioc
goi la co phdn phoi chudn tham so u, o neu ham madt dé xdc suat co
dang

FO0 = ——ex ) @3)
T ovan P\ T2

trong do u, o la hiing SOVAT >0, —00 < p < +oo, ky hiéu X ~ N (u;0°).

4

Néu X ~ N (u,02)

EX)=p
2
Var(X)=0
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PHAN PHOI CHUAN
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Phan phoi chuin
PHAN PHOI CHUAN

Nho vao dinh Iy sau, nén néu bién ngau nhién X c¢6 phan phéi chuan
thi bién doi tuyén tinh ctia X cing c6 phan phoi chuan.

BO PE 2.3 (TINH "TUYEN TINH"CUA PHAN PHOI CHUAN)

Neu bzen ngau nhién X cé phan phoz chuan véi ky vong p, phuong sai
g2 vanéuY =aX+b, (a, b la hangso va a # 0), thiY co phdn phoz
chudn véi ky vong au+ b va phuong sai a*c
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Phan phoi chuin
PHAN PHOI CHUAN

Nho vao dinh Iy sau, nén néu bién ngau nhién X c¢6 phan phéi chuan
thi bién doi tuyén tinh ctia X cing c6 phan phoi chuan.

BO PE 2.3 (TINH "TUYEN TINH"CUA PHAN PHOI CHUAN)

Neu bzen ngau nhién X cé phan phoz chuan véi ky vong p, phuong sai
g2 vanéuY =aX+b, (a, b la hangso va a # 0), thiY co phdn phoz
chudn véi ky vong au+ b va phuong sai a*c

BO PE 2.4
Néu cdc bién ngau nhién X,,..., X, la doc ldp va néu X; cé phan phoi
chudn véi ky vong u; va phwdngsala (i=1,2,...,n), thi tong

X1 +---+ X, ¢6 phdn phoi chudn véi ky vong la U1+ -+ Uy va phuong
sai ld0%+-~+afl.
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Phan phoi chuin
PHAN PHOI CHUAN

TINH CHAT 2.1

Néu cdc bién ngau nhién X,,..., X, la doc ldp va X; cé phan phoi
chudn véi ky vong u; va phuong saio?, (i=1,...,n). a;,...,a, la cdc
hdang s6 sao cho c6 it nhdt mot a; # 0, thi bién ngdu nhién

a Xy ++ anX,, co phdn phéi chudn véi kyvong ajuy + -+ + appn va
phwdng sai atod +---+ ako?.

Vibpu 2.5

Néu X ~ N (1,2), Xo ~ N (~1,1/2), va X3 ~ A (0,2), Tim phdn phdi ciia
X1 +2Xo+ X3.
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PHAN PHOI CHUAN HOA

DINH NGHIA 2.4 (STANDARD NORMAL DISTRIBUTION)

Bién ngdu nhién Z dudc goi la c6 phan phoi chudn héa néu né cé
phdn phoi chuan vdi tham so u=0 vao? =1, ky hiéu Z ~ . (0;1).
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PHAN PHOI CHUAN HOA

DINH NGHIA 2.4 (STANDARD NORMAL DISTRIBUTION)

Bién ngdu nhién Z dudc goi la c6 phan phoi chudn héa néu né cé
phdn phoi chuan vdi tham so u=0 vao? =1, ky hiéu Z ~ . (0;1).

Theo quy u6c, ham phan phéi clia bién ngau nhién chuan héa dugc
ky hiéu la @(z), tic

1 Z 2
D(z) = —f e 2dx
\/27[ —00

TINH CHAT 2.2
D(—2)=1-D(z). J
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Phan phoi chuin
PHAN PHOI CHUAN HOA

Theo dinh ly vé tinh tuyén tinh ctia phan phéi chudn, néu
2) ¢y XM
X~ (p;0°) thi

c6 phan phéi chuan héa hay

)(._
K _No
o
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Phan phoi chuin
PHAN PHOI CHUAN HOA

Theo dinh ly vé tinh tuyén tinh ctia phan phéi chudn, néu
2) ¢y XM
X~ (p;0°) thi

c6 phan phéi chuan héa hay

X-p

~N(0;1)

Dua vao tinh chét nay ta c6 thé tinh x4c suét ctia bién ngiu nhién
X ~ N (w;02).

P(Xsb):P(X_'usu)zcb(b_—“)
g g o
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Phan phoi chuin
PHAN PHOI CHUAN HOA

Theo dinh ly vé tinh tuyén tinh ctia phan phéi chudn, néu
2) ¢y XM
X~ (p;0°) thi

c6 phan phéi chuan héa hay

X-p

~N(0;1)

Dua vao tinh chét nay ta c6 thé tinh x4c suét ctia bién ngiu nhién
X ~ N (w;02).

P(Xsb):P(X_'usu)zcb(b_—”)
g g o

Tuong tu, v6i a < b thi

[Fv(a<Xsb):[P>(Xsb)—P(Xsa):cD(b_“)—tb(“_”)
g g
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Phan phoi chuin
PHAN PHOI CHUAN HOA

Néu X ~ N (1;0?) thi

IP(IX—HISICU):[FD(—ICS X;'usk)

=20(k)-1

ngudi ta hay goi dang thtic trén 1a "Quy tic k-sigma (ko)".
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Phan phoi chuin
PHAN PHOI CHUAN HOA

Néu X ~ N (1;0?) thi

IP(IX—HISICU):IP(—ICS X;'usk)

=20(k)-1

ngudi ta hay goi dang thtic trén 1a "Quy tic k-sigma (ko)". V6i k=3 ta
c6 quy tac 3-sigma:

o
=203)-1~=0.9973

X -
P(lX—ylsI%a):[P(—ks ”sk)

"Sai sb gitta X va u khong qué 3 o 1a gan chic chén (x4c suat gan bang
1) . n
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Phén phii chufin
PHAN VI CHUAN HOA

DINH NGHIA 2.5 (PHAN VI CHUAN HOA, NORMAL QUARTILE)

Cho bién ngau nhién X ~ N (w;02), phén vi chudn héa miic a, ky hiéu
Xa, la gid tri cia bién ngau nhién X théa man diéu kienP (X <xq) =
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Cdc phan phéilién [T Phan phbi chudn

ViDu 2.6

Duong kinh clia mot chi tiét mdy do mot mdy tién sdn xudt c6 phan
phoi chuan voi ky vong 20 mm, phuong sai 0.2 mm?. Ldy ngau nhién
mot chi tiét, tinh cdc xdc sudt sau.

A) Chi tiét duoc chon c6 duong kinh trong khodng 19.9 mm dén 20.3
mm.

B) Chi tiét duoc chon cé duong kinh sai khdc vdi ky vong khong qud
0.3 mm.

C) Tim gid tri duong kinh dé’c6 90% cdc chi tiét mdy cé duong kinh
nho hon gia tri nay.
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Dinh ly giGi han trung tim

DINH LY GIGI HAN TRUNG TAM

MENH DE 3.1

Xét X,,..., Xn lan BNN doc lap, c6 cung phdn phoi vdi ky vong p va
7~ L= X1+ X0+ 4+ X
phuong sai hitu han o®. Xét X = 22— 22 - L

la trung binh mau.

4
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_____ Dhljgiihmoungtin |
DINH LY GIGI HAN TRUNG TAM

MENH BE 3.1
XétXu,..., Xy la n BNN doc lap, c6 cung phan phoi vdi ky vong p va
phuong sai hitu han 0. Xét X = X1+ X+ -+ Xy

Khi dé, BNN n

la trung binh mau.

_X-p
Colyn
héi tu theo phdn phoi vé BNN chudn héa khi n Ion, tiic la

Zn

lim P(Z, < x) =®(x), VXER,
n—oo

trong do ®(x) la ham phdn phéi xdc sudt clia BNN chudn héa.
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_____ Dhljgiihmoungtin |
DINH LY GIGI HAN TRUNG TAM

MENH BE 3.1
XétXu,..., Xy la n BNN doc lap, c6 cung phan phoi vdi ky vong p va
phuong sai hitu han 0. Xét X = X1+ X+ -+ Xy

Khi dé, BNN n

la trung binh mau.

_X-p
Colyn
héi tu theo phdn phoi vé BNN chudn héa khi n Ion, tiic la

Zn

lim P(Z, < x) =®(x), VXER,
n—oo

trong do ®(x) la ham phén phéi xdc sué{crja BNN chudn héa.
Tuong tu, goi Sy = X + ...+ Xy, la tong mau, khi do S, ~ N (nu; no?).
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Dinh ly giGi han trung tim

Vi DU 3.1 (PHAN PHOI NHI THUC)

Assumptions:
o X1, X5... areiid Bern()ulli(p).

_Xi+Xo+ .+ X —np
Vnp(1 = p)

We choose p = 1.

TS. Phan Thi Huong (BK TPHCM)

7 =

PMF of Z;

Xi—p
p(1—p)

B I

PMF of Z,

_Xi+ X -2

STl
L

Zs =

Z30

PMF
X1+ Xo+X3-3p

" PMF
X, —30p

_i=1
V)

Xdc Suét - Théng Ké

of Z3

of Zso
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Dinh ly giGi han trung tim

Vi DU 3.2 (PHAN PHOI PEU)

X, — % PDF of Z;
Assumptions:
o Xy, X5 ... are iid Uniform(0,1). X+ Xo—1 PDF of Z,
Jog=—""
Xi+Xo+...+X, -2 /2
o7, = 1+ Xo + + 3 2
3 PDF of Z3

TS. Phan Thi Huong (BK TPHCM)

Xi+Xo+X3—3
L S B Tk

: L
12
PDF of Z3g

30 30
Y Xi- g
=1
30
12

Xac Suét - Théng Ké
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Dinh ly giGi han trung tim

NHAN XET:
e Dinh ly gia tri trung tam c6 thé 4p dung cho moi BNN X; c6 phan
phdi bat ki: phan phéi rdi rac, phan phoi lién tuc, BNN véi phan
phéi hén hop.
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Dinh ly giGi han trung tim

NHAN XET:

e Dinh ly gia tri trung tam c6 thé 4p dung cho moi BNN X; c6 phan
phdi bat ki: phan phéi rdi rac, phan phoi lién tuc, BNN véi phan
phéi hén hop.

e Dinh ly gia tri trung tAm c6 nhiéu ting dung khi ma BNN ma ta
quan tam la tong ctia nhiéu BNN.
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DINH LY GIA TRI TRUNG TAM

Vipu 3.3

Nhén vién giao dich ngan hang phuc vu tiing khdch hang dang xép
hang. Gid st rang thoi gian phuc vu cho khdch hang thit i la X; véi
trung binh la E(X;) = 2 (phut) va phuong saiV(X;) = 1. Gid st rang thoi
gian phuc vu cho cdc khdch hang la doc lap véi nhau. Goi Y la tong
thoi gian giao dich vién phai phuc vu cho 50 khdch hang. Tinh

PO0< Y <110).
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Dinh ly giGi han trung tim

Vipu 3.4

M6t cong ty sdn xudt keo tré em da trién khai chuong trinh ting qua
ngau nhién trong dip ky niém 50 thanh lap ctia cong ty. 50% cdc tiii
keo trong chuong trinh nay sé cé tring thudng mot mon do choi tré
em. Mot ban nhé da mua 20 géi keo trong dot nay. Hay tinh xdc sudt
dé’ban nay dat 8 dén 10 goi c6 thudng.
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Dinh ly giGi han trung tim

HIEU CHINH LIEN TUC CHO BNN ROI RAC

GHI CHU:
Xét X1, Xa, ..., X, 12 cdc BNN doc lap cling phan phéi rdi rac. Goi

Y=X1+Xo+---+X.

Gia sti chiing ta can tinh P(A) = P(I < Y < u) bang cach stt dung dinh
giGi han trung tam, trong dé ! va u la cac so nguyén va Y la BNN nhan
gid nguyén. Thay vao d6 chiing ta c6 thé tinh

P(A)=P(-05<Y <u+0.5)
dé udc lugng cho P(A) khi 4p dung dinh Iy gia tri trung tAm. Cach 1am

nay goi la Hiéu chinh lién tuc cho BNN rdi rac, né dic biét httu ich
khi 4p dung cho X; 1a cac BNN Bernoulli (Y 1a BNN nhi thtc).
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