Outline

MOT sb MOT s .
PH,AN PHA(’A)l PH,AN PHg\él PP BernOU”I
“THONG. A A " A % “THONG. PP nhi thiic

ELIE MOT SO PHAN PHOI XAC SUAT DYNG '
j\"”vl‘hlxln\v‘m TH@NG DUNG ?\Ulvl‘hlll“\ﬁ“ PP st bOI

PP Poisson
. g PP dé
Nguyén Van Thin = v

@ PP chuin

BO MON THONG KE TOAN HOC PP Gamma
KHOA TOAN - TIN HQC
DAI HOC KHOA HOC TU NHIEN TP.HCM B PP Chi binh phuong

PP Student

Théng 2 nam 2016 = Studen

PP Fisher

Outline Phan phoi Bernoulli
MOT SO . MOT s6
PHAN PHOI PP Bernoulli PHAN PHOI - -
XAC SUAT XAC SUAT Dinh nghia 1
THONG THONG . A ] o A 7 7 A A
DUNG DUNG Cho b.n.n X r¢i rac lay hai tri s6 0, 1. Ta n6i X c6é phan phoi
e i Nguyén Van Bernoulli khi ham xac suat cé dang:
PP Bernoulli PP Bernoulli 1 — p khl X = 0
fx)=4 p khix =1
0 ndi khac

Ki hiéu: X ~ B(1, p) trong dé p € (0,1).

Dac trung

Kivong: EX =0(1—p) +1.p=p.
Phuong sai: Var(X) = 0%(1 — p) +1%2p — p?> = p(1 — p).
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MOT sO
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Van
T'hin

PP Bernoulli

MOT s6
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Van
I'hin

PP Bernoulli

Phan phdi Bernoulli: M6 hinh

Coi mét thi nghiém nglu nhién c6 hai két qua Q = {w, @},
trong d6 P(w) = p.
Goi X 13 s 13n w xubt hién

Tacé
P(X = = Plw)=p
P(X = = P@=1-p
Vay X cé mat dé
1—p khix=0
f(x)=4 p khi x =1
0 noi khac

nghia 13 X c6 phan phdi Bernoulli.

Phan phdi Bernoulli: Vi du (tt)

Tung con xic sic, luu y mat 6. D3t

Y — 1 néu mit 6 xut hién
0 néu 13 mit khac

thi Y ~ B(1,1/6).

Vidub

Quan sat gidi tinh trong mét I3n sanh. D3t

7_ 1 néu con trai
0 néu con gai

thi Z ~ B(1,1/2).

CuuDuongThanCong.com

MOT sb
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Vian

T'hin

PP Bernoulli

MOT SO
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Van

I'hin

PP nhij thic

Phan phbi Bernoulli: Vi du

Moi thi nghiém nglu nhién c6 hai k&t qua déu cé phan phbi
Bernoulli.

Vidu 3
Tung ddng xu 1 1an, luu ¥ mit nglra. D3t

1 néu ngla
X = A E
0 néu sap

thi X ~ B(1,1/2).

Outline

PP nhi thic
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MOT sO
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THONG
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Nguyén Vian

T'hin

PP nhij thic

MOT s6
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Van

I'hin

PP nhij thic

Phan phdi nhi thiic

Dinh nghia 6

Cho bién ngiu nhién rdi rac X nhan cic gia tri 0,1,2,...,n. X
c6 phan phbi nhj thiic, ki hieu X ~ B(n, p), khi ham xac suit
c6 dang

_f CGp(1—p)" v6ix=0,1,2,...,n
Flx) = { 0 noi khac

trong d6 0 < p < 1.

Phan phdi nhi thifc: M6 hinh (tt)

Véi x € {0,1,...,n}, ( X =x)={weQ: 3 C

{1,2,. . .,n}, “‘ = X, W) = w, Vi € /,(,U(,') = 0, Vi ¢ /} nghia la
né chita cc k&t qua ctia n lan thi nghiém ma trong dé c6 x l1an
xult hién w, va n — x 1An xult hién ..

Vi m&i phép thir Bernoulli 13 d&c 1ap nén véi mdi w € (X = x)
thi

S6 bién cb so cp clia (X = x) 1a |(X = x)| = CX.
Do d¢,
fx)=P(X=x)= Y P =CGp@-p"™

we(X=x)

Vay X c6 phan phéi nhi thic.
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Phan phdi nhi thiic: Md hinh

MOT 5O Coi mot thi nghiém ngau nhién cé hai két quad Q. = {ws, ©s}
PHAN PHOI 4 _ A —_— ‘A N A ta 1AL
Ml VGi P(w.) = p. Ta lap lai thi nghiém nay n lan doc 1ap va quan

THONG tdm dén so lan xuat hién w, trong n lan quan sat dé.

e Khéng gian mau cha n lan thi nghiém Ia
Nguyén Van
T'hin

Q= {w = (wa),we); - Wn)): Wiy € {ws, @i },i =1,2,...,n}
PP nh thiic D3t X; 13 két qud Ian quan sat thi
Xi: Qe — R
we — Xi(we) =1
s — Xi(@)=0
Goi X 13 sb 1an xult hién w, trong n 1An quan sat.
X:Q — R
w = (W), W) - Wm) > X(w)=Xi(wa)) + -+ Xa(wn)

Phan phdi nhi thiic - Mét s6 vi du

mor so Il \/i dy 7
PHAN PHOI :
AC SUA Ay Z N . b Ay N
pet il Trong mot gia dinh ¢ 6 ngudi con. Tinh xac suat gia dinh nay
DUNG

(i) c6 ding 3 con trai.

Nguyén Van .. o X A a

" Thin (ii) cé nhiéu nhat 3 con trai
(iii) c6 it nhit 3 con trai.
PP nhij thic
Goiy 8
Quan sét sinh con trai trong 6 lan doc lap.
P(w) = P(trai) =1/2.
Goi X 13 sb con trai trong 6 1an sinh. X € {0,1,2...,6} va
X ~ B(6,1/2) véi ham mat do

[ G(1/2)4(1/2)* x=0,1,2,...,6
Flx) = { 0 noi khac
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Phan phdi nhi thiic - Mét s6 vi du

MOT SO Ta c6 bang phan phdi MOT SO
PHAN PHOI PHAN PHOI
XAC SUAT XAC SUAT
THONG THONG
" P T T A T
S P(X = k) [ 0.016 | 0.093 [ 0.24 [ 0.32 [ 0.24 [ 0.093 | 0.016 Nguyin Van Weye
. . Tai mot dia phuong ti 18 s6t rét 13 25% dan sb. Chon ngiu
(i) Xac subt dé gia dinh nay c6 dang 3 con trai: nhién 6 ngudi. Tinh kh3 nang dé cé 4 ngudi bi sot rét.
PP nhij thic PP nhij thic
P(X =3)=0.32 Vi du 10
(i) Xac sut d& gia dinh ndy cé nhidu nhit 13 3 con trai Mt 16 thudc (rat nhiéu), c6 ti 1& hong p = 0.2. Ta lay ngau
nhién 5 lo. Goi X la s6 lo hdng trong s6 lo ldy ra. Tim ham
P(X <3) = P(X = 0)+P(X = 1)+P(X = 2)+P(X = 3) =(0.67 mat do xdc suit clia X.
(iii) Xac sut dé gia dinh nay c6 it nhit 3 con trai
P(X >3) = P(X = 3)+P(X = 4)+P(X = 5)+P(X = 6) = 0.67

Phan phdi nhi thiic - Mét s6 vi du

MOTSQ
PHAN PHOI

XAC SUAT

THONG

DUNG
o WVidu11

- Mbt bai thi tric nghiém gdm 10 cau hdi, m3i cau hdi c6 4
phuong an trd 18i trong d6 chi c6 1 phucng an ding. Gia s

FIP atif e moi ciu trd I6i ding dugc 4 diém, mdi ciu trd IGi sai trir 2

-2 A . PN N N 7 X PN Lz
diém. Mét sinh vién lam bai bang cach chon ngau nhién dap an

cho cac cau héi. Tinh xac sult:
(i) D& sinh vién dugc 4 diém.
(ii) Dé sinh vién dugc diém am
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MOT SO
PHAN PHOI
XAC SUAT

THONG
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Nguyén Van

I'hin

PP nhij thic

Phan phdi nhi thiic - Mét s6 vi du

Phan phéi nhi thic - Cac dic trung

Dinh I 12

Néu X 13 bién ngu nhién c6 phan phéi nhj thiic B (n, p) thi
(i) E(X)=np, Var(X)=npg, véig=1—p
(i) Mod(X) I (cic) sb nguyén thda
np—q < Mod(X) < np+ p.

Chiing minh

(i) Ta cf,

E[Xk]—ZIkC’ I ZIkCI I n—i

St dung déng thiic iCl = nC’ _1, ta viét lai
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MOT sb
PHAN PHOI . .
wicsuar I Ching minh (tt)

THONG

DUNG

Nguyén Vian

T'hin

m
>
o7
I

n
npz I-k—l C,I,:]ipl_l(]- _ p)n—i
i=1

PP nhij thic I

dat j=i—1 . _ i ; I

TET mp) (+1)N (- p)
j=0

npE(Y +1)*1 véi Y ~ B(n—1,p)

Vé6i k =1, EX = np.
V6i k =2, E[X?] = npE(Y +1) = np((n — 1)p + 1).
Do dé, Var(X) = E(X?) — (EX)? = np(1 — p).

Phan phdi nhi thiic - Vi du

MOT sb
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Van
T'hin

PP nhij thic

Ching minh (tt)

(ii) Ta xét ti sb

P(X = k)

Wik)!l?k(l - p)

k

P(X=k—1)

n! k—
=D)(n—k+1)1P
(n—k+1)p

k(1—p)

1(1 _ p)n—k+1

Do dé P(X = k) > P(X = k — 1) néu va chi néu
(n—k+1)p> k(1 —p), tic la k < np+ p.

Outline

MOT sb
PHAN PHOI
XAC SUAT

THONG

DUNG

Vi du 13

Hang déng thanh kién, mdi kién 10 san phém, trong dé6 c6 3
phé ph§m. Khi kién hang dugc giao cho khach hang, khach
FP nhi thiic hang s& 14y ngiu nhién ra 2 s3n pham trong kién dé kiém tra.
N&u c3 hai san phém déu tbt, kién hang sé dugc nhan, ngugc
lai kién hang s& bi tra lai. Goi X la sb kién hang dugc nhéan
trong s6 100 kién hang giao cho khach hang. Tim E (X),
Var (X) va Mod(X).

Nguyén Van

I'hin
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THONG
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I'hin

PP siéu boi

PP siéu boi
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Phan phéi siéu bdi

Phan phéi siéu bdi

MOT sb
PHAN PHOI
XAC SUAT
THONG
PUNG Dinh nghia 14
Nguyén Van
Fhin Cho bién ngau nhién roi rac X nhan cac gia tri 0,1,...,n. X
c6 phén phdi siéu boi, ki hiéu X ~ H(n, M, N), khi ham xac
suat cé dang
PP siéu boi
GG p
M—’,\IIM éux=0,1,...,n
f(x) = Cy
0 néu khac

Phan phdi siéu bdi - M6 hinh va cc dic trung

MOT sb
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Vian

T'hin

PP siéu boi

Nhan xét 15

B&i vi ta quy wéc rang CX bang 0 khi k < 0 hosc k > r nén
f(x) s& bing 0 néu x khéng thda

0<x<M
0<n—x<N-M

tic la
max{0,n — (N — M)} < x < min{n, M}

Ching minh

i it [l MO hinh siéu boi
XAC SUAT 9 of c A X A A
TJ'UGNNGG T mét hop c6 M bi dd6, N — M bi den Iay ngau nhién khéng
B hoan lai n bi. Goi X 12 s6 bi d& trong n bi I3y ra. Khi dé
R X ~ H(n, M, N).
Chiing minh.
FP sicu bot D& dang c6 dugc. Ol
Dinh i 16
e M o
Cho X ~ H(n,M,N) va dit p = N 9= 1— p. Khi dé
() EX)=mp
—n
i) Var(X) = —
(ii) Var(X) = npq—
CuuDuongThanCong.com

MOT SO
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Van
I'hin

PP siéu boi

n n

E(XF)=>"ikP(X =i)=> " i*CyCru/Ch

i=0 i=1

St dung hé thic

iCiy = MCy b, va nCly = NCj; 1

https://fb.com/tailieudientucntt


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

MOT sO
PHAN PHOI
XAC SUAT

THONG

DUNG

PP siéu boi

MOT s6
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Van

['hin

PP siéu boi

Ching minh ...
Ta viét lai
nM ¢ ck— i— n—i n—
E(X) = WZ’k Y it/ G
i=1

n—1
nM , 11— e
= N Z(J +1) Gy Gy G
j=0
nM K1 ..
= WE[(Y—i—l) ] v6iY~Hn-1,M—-1,N—-1)

Do dé, véi k=1
M
EX:nW:np

Phan phdi siéu bdi - Vi du

Vidu 17

Mot I6p cé 50 sinh vién trong dé c6 30 nii. CAn chon ra 10 ban
dé€ tham gia v3o cong tic chudn bi cho 1 hoat déng sip téi clia
truong. N&u ta chon c4c ban trén mét cich nggu nhién, xac
suit dé sb sinh vién nit dugc chon khéng qua 3 la bao nhiéu?
Xéc subt dé chon dudc it nht 1 sinh vién nit 13 bao nhiéu?
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MOT SO
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Van

['hin

PP siéu boi

Ching minh ...

véi k=2,
E(X?) = %E(Y—l— 1) = % [("_Ib)(_lvi_l) + 1]
Tir dé,
Var(X) = E(X?) — (EX)?
=np [(n_lb)(_/\/;_l) +1- np}
=np [(n_x(_lvllg_l)Jrlnp}
N—n
PN T

Goi X 13 sb sinh vién nit trong s6 10 sinh

X ~ H (50,30, 10)

X4c subt dé sb sinh vién nit dugc chon khéng qua 3 Ia

P(X<3)=P(X=0)+P(X=1)+P(X=2)+P(X=3)
G5 o

0 ~10 1 ~9
— CéOCéO CéOCéO

vién dudc chon.

3 7
CéOCéO

+
10 10 10
C%O C%O CEO

X4c sult dé€ c6 it nhit 1 nit 13

0 = 0.0365
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Outline

MOT sO MOT sb
PHAN PHOI PHAN PHOI
XAC SUAT XAC SUAT

THONG THONG

DUNG DUNG

Nguyén Vian Nguyén Vian

T'hin T'hin

P(X>1)=1-P(X<1) B PP Poisson

PP siéu bgi -1- C??O C21(gJ ~1
— CE:’I.OO ~ PP Poisson

Phan phdi Poisson

MOT s6

] - n 4. ] MOT sb
PHAN PHOI Dinh nghia 18 (Phan phdi Poisson) e
XAC SUAT A = A s " L., . , XAC SUAT
THONG Cho bién ngau nhién rgi rac X nhdn cac gid tri 0,1,2,... X cé THONG , .
DUNG A Ao PR S , L DUNG Chdng minh
) phan phdi Poisson, ki hiéu X ~ P()), khi ham xac suat c6 dang : . e \
\Lwl‘],l\‘u\m N xwl“l.l\‘“\m Luu y rang Zx:O xT =€
Ne” .
x=0,1,2,... . (i)
f(x)= x! ARt véi A >0
() { 0 noi khac

o )\x—l

&9 &9 e M\ .
PP Poisson ]EX B ZXf(X) - ZX XI B )\e Z (X - ]. 0l
se=ll x=0 x=1

Dinh 1f 19 (Cac d3c trung cha bién ngiu nhién cé phan phdi

PP Poisson

< ce At
Poisson) dit t=x—1 -2 Z — =)
p P P t!
Néu b.n.n X c6 phan phbi Poisson vdi tham sé A, X ~ P()), t=0
thi

(i) Ky vong E(X) = A.
(ii) Phuong sai Var (X) = .
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MOT sb
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Van
T'hin

PP Poisson

Chiing minh (tt)

(ii)

0o ~ X 0o ~ X
E(X?) = sze AF:Z[X(X—1)+X]E ’\;
x=0 ' x=0 ’
oo AX o0 )\X
_ - -2
¢ X;(x—w“ ;(X—n!

Do dé, Var(X) = E(X?) — (EX)? = \.

MOT sb
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Van
T'hin

PP Poisson

Dinh I 20 (giéi han Poisson)

Cho X ~ B(n; p) va dat A\ = np. Khi dé

lim P(X = x) = e (1)
n—o0 x|
p—0

MOT sb
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Van

I'hin

PP Poisson

Chiing minh

Luuy rgng lim,_ o0 (1 + %)n = e%.

P(X = x)
= Cp(1-p)" "= X!(n"—ix)!pX(l — p)"X
_ (”—X+1)(n—;<!+2)---(n—1)n (%)x (1_%)n_x

- () ) (D )
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MOT SO
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Van
I'hin

PP Poisson

Chiing minh (tt)
Cho n — oo,

1_X—i

—1 Vi=1,...,x—1
n

h—Xx
(1 = é) — e
n

Véy (1) dugc chiing minh.

Nhan xét 21

Dinh If trén cho thy trong phan phdi nhi thac néu n 16n, p
nhd, np = A thi ta c6 thé tinh cic xac sult xap xi theo luat
Poisson va vi vay viéc tinh toan sé dé dang hon. DE an toan,
xap xi nay dugc ding khi n > 100, p < 0.01 va np < 20.
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Phan phdi Poisson - M hinh

Phan phbi Poisson - Vi du

MOT sO

PR D6 1a nhitng quan sat ma so lan 13p lai I6n (n 16n) ma xac suat
XAC SUAT A A A \ 2

T bién c6 ta luu tdm P(w) = p thi nhd.

L Chang han ta luu y dén nhiing bién c6 hiém, xdy ra trong mot

MR thai gian, khong gian nhit dinh:

Thin
m S6 tré em sinh déi trong mét ndm tai 1 bénh vién X

m S5 tai nan giao théng tai 1 ng3 tu trong 1 nim
PP Poisson m S5 hdng cu trong mdi 6 chia hdong cau ké.
m Sb chit in sai trong mdt trang.

m Sb ngudi sbng 1au trén 100 tudi trong mot cong dong dan

m S8 ngudi dén mét buu dién nao dé trong mdt ngdy.

Phan phdi Poisson - Vi du

MOT sb
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Van
T'hin

PP Poisson

Vi du 22

Gia st s6 16i in trong mdt trang nao dé clia quyén sich cé
phan phoi Poisson véi tham s6 A = % Tinh xac suat cé it nhat

A X

mot [6i in trong trang nay.

Y

Vi du 23

Gid st xac sult tir vong clia bénh sbt xuit huyét 13 0.007. Tinh
xac suat dé c6 5 ngudi chét do sot xuat huyét trong mét nhém
400 ngudi.

Outline

MOT s6
PHAN PHOI
XAC SUAT

THONG

DUNG Vi du 24
Nguyén Van

Chin Ti 18 thubc hong mét 16 thubc (rAt nhidu) I3 p = 0.05. Ta l4y
ngiu nhién n = 20 lo. Goi X 13 s6 lo hdng. Tim ham mat do
cla X va so sidnh véi gia tri xap xi bdi phan phoi Poisson.

PP Poisson

Vi du 25

Mot trung tdm buu dién nhin trung binh 150 cudc dién thoai
trong mot gid, tim xac sudt dé trung tdm buu dién nay nhén
khong qud hai cudc goi trong mét phit.
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XAC SUAT

THONG

DUNG

Nguyén Van

I'hin

PP déu

PP déu
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MOT sb
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Vian

T'hin

PP déu

MOT sb
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Van
I'hin

PP déu

Phan phbi déu

Dinh nghta 26 (Phan phéi déu)

Bién ngiu nhién lién tuc X
duoc goi 13 ¢6 phan phdi déu
trén doan [a; b], ky hiéu

X ~ Ula; b], néu ham mat do N -

xéc subt cha X c6 dang b2
1 —
- i b
fx) =4 b2 khi x € [a, b] a x
0 nai khéc

Hinh 1: Ham mat dé cia phan
phdi déu trén khoang [a, b]

Phan phbi déu

Dinh If 27 (Cac d3c trung clia bién ngiu nhién c6 phan phbi

)

Cho X 13 bién ng3u nhién cé phan phbi déu trén [a, b]
(X ~ Ula, b]) thi
(i) Ky vong E(X) = 5.
0o . —b 2
(ii) Phuong sai Var (X) = %

@) minh.

D& dang c6 dugc. O
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MOT sb
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Van
T'hin

PP déu

MOT SO
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Van
I'hin

PP déu

Phan phéi déu

v
T dinh nghia trén ta cé dugc
ham phan phbi xac subt cla
X ~ Ula; b] i
0 khi x < a
X —a . ) ;
F(x) = b khi x € [a, b] o a b X
—a
1 khi x > b

Hinh 2: Ham phan phdi x4c sult
cla phéin phoi déu trén khodng
[a, b]

Phan phéi déu

Vi du 28

Tai mot tram xe buyt khodng céch giita cic chuyén lién tiép
clia mét tuyén xe buyt T 13 15 phat. Chuyén dau tién dén tram
lic 7 gid sang. Néu mot hanh khéach t6i tram xe buyt vao mét
thdi diém c6 phan phéi déu tir 7 gid téi 7 gid 30 dé di tuyén xe
buyt T
Tinh x4c suit dé anh ta doi:

(i) it hon hodc bang 5 phit

(i) t hon hosc bang 10 phut

(iii) tir 6 dén 12 phat
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Outline

Phan phdi chuan héa (Standard normal
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@ PP chuin
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Phan phéi chuin héa - Minh hoa
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Nguyén Van
T'hin

PP chuin

distribution)

Dinh nghia 29

Cho bién ng3u nhién Z lién tuc, Z c6 phan phéi chuin héa
(hay chuan tic), ki hiéu Z ~ N(0,1), khi ham mat d6 cé dang:

1 -2
f(z) = —27762

Dinh i 30

B.N.N Z ~ N(0,1) c6 ki vong EZ =0 va phuong sai
Var(Z) = 1.

Chiing minh.

Cha y rng [ e~Zdz = /7. O

Phan phéi chuin héa - Ham phan phéi

MOT s6
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Van

I'hin

PP chuin

f(x)

0.2
I

0.4
I

0.1
I

0.0

Hinh 3: Ham méat dd cta N(0,1)

CuuDuongThanCong.com
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Ham phan phéi

<1>(z)=P(Z§z)=/z BN e

—oo V2T

Véi gié tri cu thé clia z, ta tra bang dé tim gia tri ®(z).

Tinh chit

dP(z)+d(—2)=1

P(—a<Z<a)=2d(a) -1
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Phan phéi chuin héa - Vi du

Vidu 31

Cho bién ng3u nhién Z ~ N(0,1). Tinh cic xac subt sau
P(Z < 1.55)
P(Z < —1.45)
P(—1<Z<15)
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Phan phéi chusn (Normal distribution)

Dinh nghia 32

Cho bién ngiu nhién X lién tuc, véi o > 0, w13 hai tham sb, X
c6 phan phbi chun, ki hieu X ~ N(u,?), khi ham mat d6 c6
dang

1 _x=w? »
e 2072 véi x € R

f(x) = —0'\/%

Dinh Ii 33

B.N.N X ~ N(u,c?) cé ki vong EX = u va phuong sai
Var(X) = o2.

Phan phéi chuin - Minh hoa

MOT s6
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Van
['hin

PP chuin

D& dang ¢ dugc bing cach ddi bién va chi ¥ ring

1 & x2d
S e 2dx=1
\/271'/00

O

Vay trong phan phbi chu3n thi tham sb @ va o chinh 1a trung
binh va d6 léch chuin.
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0.20
I

0.15
L

f(x)
0.10
L

0.05
L

0.00
I

Hinh 4: Ham méat do cta N(1,4)
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Phan phéi chuin - Phan phdi chuin héa

Dinh Ii 34

5 X —
Néu X ~ N, 0?) thh =—H ~ Nn(o,1).

Ching minh.

X —
bit Y = M.Tacé,
o

X _
Fy(y)=P(Y<y)=P ( . F< y) = P(X < oy+p) = Fx(oy+p)
Do dé,
1 (oy+u—p)? 1 >
f = & =ofx(oy+p)=o e 262 = e f?
v(y) = Fy(y) = ofx(oy+p) — Wi
Vay Y ~ N(0,1). 0

Phan phdi chuin

Cho X ~ N(u,o?). Khi dé,

(i) P(|X —p| <o) =0.68
(i) P(|X — p| < 20) = 0.955
(i) P(|X — p| < 30) = 0.997

Vi du 38

Chi s théng minh (1Q), dugc do bing bai kiém tra IQ
Stanford-Binet, c6 phan phbi chuin trong mot téng thé nao
dé. 1Q trung binh 13 100 diém, va dé léch chuin 13 16 diém.
Hai phan trim sb ngudi trong tdng thé c6 1Q

(a) tur 140 trd 1&n?

(b) tir 80 trd xudng?

(c) giira 80 va 1407

CuuDuongThanCong.com
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XAC SUAT

THONG
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Nguyén Van
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PP chuin

Phan phdi chuin

Nhan xét 35

Dinh Iy 34 cho phép chiing ta dua mét bién ngiu nhién cé
phan phoi chuan bat ky vé phan phdi chuan héa.

Hé qua 36

Néu X ~ N(u,c?) thi
P(xga):¢<a_“>
(o

Hé qua 37

Néu X ~ N(u,c?) thi
P(a<xgb)=¢(b_“>—q><a_“>

X4p xi phan phéi nhi thiic bing phan phéi chuin

Dinh Ii 39 (Moivre - Laplace)

Cho X 13 mét bién nghu nhién nhi thiic vdi cc tham sé n va p.
Khi dé vdi cdc sb a, b bat ki, a < b,

_ X —np 1 /b —2/2
im Pla< ———=<b|=—= [ e dt
n—00 ( v np(1 - p) ) V2r Ja

Cht y rang EX = np, ox = v/np(1 — p).

Ap dung

Dinh If néi ring khi n 16n ta c6 thé xAp xi phan phdi nhi thiic
B(n, p) bing phan phdi chuin N(np, np(1 — p)).

https://fb.com/tailieudientucntt



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

X4p xi phan phéi nhi thiic bing phan phéi chuin

Hiéu chinh lién tuc

Minh hoa

MOT sO A LR Z
PHAN PHOI Diéu kién ap dung

XAC SUAT
T.;'UONNGG m Xac suat p khdng qua gan 0 hodc 1, sao cho
Nguyén Van 0'1 < p < 0-9

T'hin

m np>5vanp(l—p)>5.

Hiéu chinh lién tuc (Correction for continuity)

Vi X trong phan phdi nhj thic I3 rdi rac nén khi tinh x3p xi c4c
gi4 tri x4c sult clia X bing phan phbi chuin ta d3 chuyén sang
mot bien mdi lién tuc nén trong thuc hanh phai thuc hién phép
hiéu chinh lién tuc nhu sau:
0.5 —
P(X < x) = P(X < x+05) ~ & (”—“>

g

PP chuin

P(X<x):P(X<x—0.5)z¢(m>

o

X4p xi phan phéi nhi thiic bing phan phéi chuin

MOT sb
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PP chuin

i i+l 42 -1 j

Mot s6 vi du vé phan phoi chuan

MOT s6
PHAN PHOI
XAC SUAT

THONG

DUNG

Nguyén Van

I'hin

Vi du 40

Mbt xa thli c6 xéc sult bin tring muc tiéu & mdi 13n bin 13
0.8. Xa tha nay b3n 64 phat vao bia. Tinh xac sut

a) C6 50 phat tring bia.

b) C6 tir 45 dén 52 phét tring bia.

c) Cé khéng qué 51 phét tring bia.

PP chuin

CuuDuongThanCong.com
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PP chuin

Theo Borel néu mét bién nglu nhién 13 két qua cta nhiéu
nguyén nhan, mdi nguyén nhan tic dong mét it va khdng c6
nguy&n nhan ndo I3 quyét dinh, thi bién ngiu nhién dé c6 phan
ph(l“)i chuan.
Viy:
m Cac sb do vé dic tinh sinh hoc: chiéu cao, can nang, huyét
4p, ndng dd,...hAu nhu cé phan phdi chuin.

m Trong x3 hoi: Igi tlc hang ndm, san lugng mét vu
mua,. .. tudn theo phan phoi chuan.

m Sai sb trong do ludng v& vat If ciing c6 phan phi chuan.
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Outline

Phan phbi Gamma
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PP Gamma

Phan phbi Gamma

MQTSQ
PHAN PHOI
XAC SUAT o, R A . . %

THONG B.N.N X dugc goi la c6 phan phoi Gamma véi hai tham s6

DUNG R LA A N 2 A B z

duong « va 3, ki hiéu X ~ G(«, 3), néu ham mit do cta X cé
Nguyén Van

Thin dang

Dinh nghia 42 (Phan phdi Gamma)

a=le=x/B x>0

#X
f(X) = r(a)/Ba
0 x <0

Céc dic trung

m Trung binh: EX = af.
m Phuong sai: Var(X) = af°.

PP Gamma

7,

(rng minh.

‘
>

D& dang c¢6 dugc. O

CuuDuongThanCong.com
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Dinh nghia 41 (Ham Gamma)

Véi a > 0, dit T'(a) = [;° x> te dx.

Chitng minh.

D& dang c6 dugc. O

Phan phoi Gamma
Minh hoa

f(x)

Hinh 5: Ham méat dd cta G(1,2),G(2,2),G(3,1)
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Outline

Phan phdi Chi binh phuong
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Hinh 6: Ham mat d6 cha x2(2), x(6), x3(15)
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Dinh nghia 43 (Phén phdi Chi binh phuong:
X ~x3(r),r=1,2,3,...)

X ~ x?(r) néu X ~ G(r/2,2)

Ham mat dé clda X

-1

€2 néux>0
noi khac

Céc dic trung

m Ki vong: EX — gz —r.

r
2

1
f(x) = { /2272 %
0

m Phuong sai: Var = %22 =2r.

Dinh Ii 44

Néu X ~ N(0,1) thi Y = X% ~ x?(1).

y -

Chitng minh.
Bién ngiu nhién Y > 0, ta tinh ham phan phbi cia Y.
Gly) = P(Y<y)=P(X*<y)=P(—/y <X <)
= O(Vy)—®(—y) viX~N(0,1)
= 20(Vy) -1
Ham mat dé cda Y, .

N 3 v 11
gly) = G(y)—2¢(\/)7)—2-me 20

1
y ze

[SIES
NI<

1 )/% _1
F(1/2272°

Y
.e 2

chinh 13 ham mat d6 ctia x3(1). Vay Y ~ x3(1). O
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Néu X ~ x2(r), Y ~ x%(s), X va Y déc lap thi
Z=X+Y ~x3(r+s)

Chiing minh.

Cé thé st dung ham dic trung dé chiing minh. O

PP Chi binh
phuong

Outline
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Ha qua 46

Néu X; ~ x(r;) vdi moi i =1,...,n va cic X; déc lap, thi

Xi+Xo+ 4+ Xo~X2(n+n+- o+ 1)

Hé qua 47

Néu X1, X, ..., X, dbc 13p va c6 ciing phan phbi chuan
N(0,1) thi
XP 4+ X5 4+ X2~ x2(r)

Phan phdi Student
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El PP Student

PP Student
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Dinh nghia 48

Xét hai bién ng3u nhién déc lap X ~ N(0,1), Y ~ x?(n).
Dat T = \/LV Khi d6, phan phbi cia BNN T dugc goi |3 phan

phéi Student bac tu do n. Ki hiéu T ~ T(n).

Dinh Ii 49

B.N.N T ~ T(n) c6 ham mat dé

G, 1
7o) ﬁr(g)'<1+ﬁ>"z“ rek

VA E(T) =0,Var(T) = r”z Khi n > 30, phan phdi T (n)

gan triing véi phdn phdi chuin tic N(0,1).
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Phan phdi Student

Minh hoa

Hinh 7: Ham mét d6 cta T(1), T(3) va N(0,1)

Phan phbi Fisher

Dinh nghia 50

Xét hai bién ng3u nhién X, Y doc 1ap: X ~ x2(n), Y ~ x2(m).
Dit F = éT/m Khi dé, phan phbi ciia B.N.N F dugc goi I3

phan phdi Fisher bac tu do n, m. Ki hiéu F ~ F(n, m).

Dinh Ii 51
B.N.N F ~ F(n, m) c6 ham méat dé

r( m-+n

m_y
i F>0

) m\ 2
__ 2 7J (= -
h(f)_r(%)-r(%)'(") a+zh=t T
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Outline

PP Fisher

Phan phéi Fisher

Minh hoa

Hinh 8: Ham mat db ciia F(16,20), F(8,10) va F(2,2)

f(x)

0.8

0.6

0.4

0.2
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— F(16,20)
— F(810)
— F@2)
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