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Céc quy luat phan phbi cha dai lugng ng§u nhién rdi rac
©0000000000000000000000000

1. C4c quy luat phan phdi cta dai luong ngu nhién
rol rac

Phan phdi Bernoulli (Phan phbi khéng - mét)

Dinh nghia (Phan phbi Bernoulli)

Trong phép thir Bernoulh dat X la dai lugng ngau nh|en rGi rac,

trong dé X =1 néu bién cb A xdy ra, X = 0 néu bién cb A khéng
xay ra.

Khi d6 ta néi X c6 phan phdi Bernoulli (hay X cé phan phbi
khdng — mét) véi xac sult p, ky hidu X ~ B(1, p).
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Céc quy luat phan phbi cha dai lugng ng5u nhié
0@000000000000000000000000

ién rdi rac

1. C4c quy luat phan phdi cta dai luong ngu nhién
rol rac
Phan phdi Bernoulli (Phan p
Néu X ~ B(L,p) thi P(X =1) = p; P(X = 0) = g
Do dé, bang phan phoi xac suat cta X la:
X[0]1
Plaglp

trong d6, g = P(A) =1 — p.

Céc tham sb d3c trung cta phan phbi Bernoulli:
E(X) = p, Var(X) = pq.
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Céc quy luat phan phbi cha dai lugng ngfau nhién rdi rac
00®00000000000000000000000

1. C4c quy luat phan phdi cta dai luong ngu nhién
rol rac

Phan phdi Bernoulli (Phan phbi khéng - mét)

Vi du minh hoa

Xét phép thir 13 "Mét sinh vién méi tdt nghiép tham gia phdéng van
xin viéc." Gia sit bién cb "sinh vién dé dugc nhan vio lam viéc" ¢
xac suat xay ra 13 0.8. Goi dai luong nglu nhién X 13 két qua cla
cudc phdng van, trong dé X = 1 néu sinh vién dé dusc nhan lam
viéc, ngugc lai X =0 néu sinh vién dé khong dugc nhan lam viéc.
Khi d6, X ~ B(1,0.8).
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Céc quy luat phan phbi cha dai lugng ng5u nhié

n rdi rac
000@0000000000000000000000

1. Cac quy
rol rac

Phan phdi Bernoulli (Phan phbi khéng - mét)

uit phan phdi cla dai luong ngdu nhién

Bang phan phoi xac suat cta X la:

X101
P10.2]0.8

Ta c6 thé tinh dugc trung binh cla bién ngiu nhién X:
E(X) = 0.8, va phuong sai Var(X) = 0.16.
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Céc quy luat phan phbi cha dai lugng ngfau nhién rdi rac
0000®000000000000000000000

1. C4c quy luat phan phdi cta dai luong ngu nhién
rol rac

Phan phéinhithﬂc

Dinh nghia (Phan phdi nhj thic)

Cho A 13 mét bién cb c6 thé x3y ra trong phép thir Bernoulli, va
P(A) = p. Thuc hién phép thir nay n 1an. Goi X 13 sb 13n xubt hién
bién cb A trong n phép thi d6, khi dé X 13 mét dai luong ngiu
nhién |3y gid tri trong tap {0,1,2,--- ,n}.

Bang phan phdi xéc sut cia X duoc biéu din dudi dang:
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Céc quy luat phan phbi cha dai lugng ng§u nhié

n rdi rac
00000@00000000000000000000

1. Cac quy
rol rac
Phan phéi nhi thic

uit phan phdi cla dai luong ngdu nhién

Dinh nghia (Phan phdi nhi thic (tiép))
XTo[1]2]---]n
Plpo|p|p2| - | Pn

trong d6, P,(k) = px = Ckp*q" % véiq=1—p, k=0,n.
Ta néi X c6 phéan phbi nhi thirc va ky hidu: X ~ B(n, p).

Cac tham sb dic trung cla B(n, p): E(X) = np, Var(X) = npq
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Céc quy luat phan phbi cha dai lugng ngfau nhién rdi rac
000000@0000000000000000000

1. C4c quy luat phan phdi cta dai luong ngu nhién
rol rac

Phan phéinhithﬁc

Vi du minh hoa

Tung mdt ddng xu ddng chit 10 1An. M&i phép thir cé thé cho két
qua 13 sip hodc ngta. Néu ching ta dit cuoc vao sap, ching ta sé
gin nhan "sAp" 13 thanh céng. Néu ddng xu cdng bing, xic sult
m3t sip 13 50%, tdc 13, p = 0.5. Cubi cuing, ching ta chi y ring
cac phép thi 13 déc 1ap bdi vi két qua clia mét 1an tung ddng xu
khéng anh hudng dén két qud cla nhiing |an tung khac. Sb Ian
thanh cong c6 phan phdi nhj thic.
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Céc quy luat phan phbi cha dai lugng ngfau nhién rdi rac
0000000@000000000000000000

1. C4c quy luat phan phdi cta dai luong ngu nhién
rol rac

Phan phéinhithﬂc

Vi du minh hoa

Mbt nhan vién tu vin b3o hiém mdi ngdy tu vin cho 5 khach hang
v6i x4c sult dé ky ducc 1 hop déng véi mdi ngudi 13 0.3. V6i mbi
mét hop dong nhan dugc thi ngudi dé dugc hudng hoa hdng I3 200
000 dong. Néu mdi thang ngudi dé tu vin 20 ngay thi hoa héng
trung binh mdi thang nhan vién dé nhan 13 bao nhiéu?
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Céc quy luat phan phbi cha dai lugng ng5u nhién rdi rac
00000000800000000000000000

1. C4c quy luat phan phdi cta dai luong ngu nhién

rol rac
Phan phéi nhi thic

Mot thang nhan vién dé tu vAn duoc 20 x 5 = 100 khach hang. Goi
X 13 sb hop ddng nhan vién dé ky duoc tir 100 khich hang dugc tu
van. Khi dé ta c6, X ~ B(100,0.3)

Sb hop ddng trung binh ngusi dé ky dugc trong mdt thang 13:

E(X) = 100 x 0.3 = 30

Vay sb tién hoa hdng ngudi dé ¢ thé dugc hudng trong 1 thang 13
200000 x 30 = 6000000 (dong).
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Céc quy luat phan phbi cha dai lugng ngfau nhién rdi rac
000000000e0000000000000000

1. C4c quy luat phan phdi cta dai luong ngu nhién
rol rac

Phan phéi siéu boi

Dinh nghia (Phan phdi siéu bdi)

Cho mét tap hop gdbm N phan tt, trong dé cé6 m phan t& mang
tinh chat T. LAy ra n phan t tir tap hop dé.

Goi X 13 sb phan t& mang tinh cht T trong n phan t 13y duoc,
khi d6 X 13 mét dai luong ngiu nhién nhan gia tri trong tap
{0,1,2,--- ,min{m, n}}. Phan phbi xac sut clia X dugc goi I
phan phbi siéu bdi, ky hiéu X ~ H(N, m, n).
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Céc quy luat phan phbi cha dai lugng ngfau nhién rdi rac
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1. C4c quy luat phan phdi cta dai luong ngu nhién
rol rac

Phan phéigéu boi

Dinh nghia (Phan phdi siéu bdi)

Bang phan phbi xéc sult cia X dudc bidu dién dudi dang :

X0 |1 |---| k|- |min(m,n)
P Po|[P1 | " | Pk| " Pmin(m,n)

k ~n—k
CrCh

trong d6: P(X = k) = px = =
N

, v6i 0 < k < min{m, n}
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Céc quy luat phan phbi cha dai lugng ng5u nhién rdi rac
00000000000e00000000000000

1. C4c quy luat phan phdi cta dai luong ngu nhién

rél rac
Phan phdi siéu bai

Cic tham sb d3c trung chia phan phbi siéu boi:

N —n
N -1

E(X) = np; Var(X) = npq
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Céc quy luat phan phbi cha dai lugng ng§u nhién rdi rac
00000000000080000000000000

1. C4c quy luat phan phdi cta dai luong ngu nhién
rol rac

Phan phéigéu boi

Vi du minh hoa

Béng den duoc xan sudt & céng ty Y duoc déng géi theo hdp, mdi
hép c6 12 béng den. Nhan vién chon nglu nhién 3 trong s 12
béng den thuéc mot hép dé kiém tra.

Gia str hdp By c6 chia 5 béng dén bi hu, tinh xic suit dé nhan vién
d6 15y duoc 1 béng dén hu trong 3 béng den duoc 14y?

v
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Céc quy luat phan phbi cha dai lugng ng5u nhién rdi rac
0000000000000e000000000000

1. Cac quy
rol rac
Phan phéi siéu boi

uit phan phdi cla dai luong ngdu nhién

D3t X 1 sb béng dén bi hu nhan vién d6 13y dusc trong 3 béng
den. Khi d6, X tudn theo Ta can tim P(X = 1). Ta cé:

Gclt  da
P(X=1)= C12 5 _ 237 — 0.4773
12 12
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Céc quy luat phan phbi cha dai lugng ng§u nhién rdi rac
00000000000000e00000000000

1. Cac quy
rol rac
Phan phéi siéu boi

uit phan phdi cla dai luong ngdu nhién

Vi du minh hoa

Tu mét hé/p dung 15 qua cam, trong dé c6 5 qua hu, Iéy ra 3 qua.
Goi X la s6 qua hu trong 3 qua lay dugc. Hay tinh:

o Xic suit 3 qua déu hu

o Cac tham sb dic trung
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Céc quy luat phan phbi cha dai lugng ng5u nhié

n rdi rac
000000000000000e0000000000

1. Cac quy
rol rac
Phan phéi siéu boi

uit phan phdi cla dai luong ngdu nhién

Ta cé6 X ~ H(15,5,3).
Xac sudt 3 qua déu hu I3:

Ngoai ra, trung binh (ky vong) va phuong sai cta X la:

| | 1\15-3 4
E(X)zi—?zlvéVar(X):i—;(l—E> >3

5-1 7
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Céc quy luat phan phbi cha dai lugng ngfau nhién rdi rac
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1. Cac quy
rol rac
Phan phbi Poisson

uit phan phdi cla dai luong ngdu nhién

Dinh nghia (Phan phbi Poisson)

Goi X la dai luong ngu nhién r3i rac X tuin theo phan phbi
Poisson, ki hiéu X ~ P(\), néu thod man:

o DA&i véi hai khoang bat ky c6 do dai bing nhau thi xdc suit
xay ra bang nhau.

o Viéc xult hién hodc khéng xuit hién trong khodng nay thi déc
|4p v&i viéc xuat hién hodc khdng xuat hién trong khoang khic.
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Céc quy luat phan phbi cha dai lugng ng§u nhién rdi rac
00000000000000000e00000000

1. C4c quy luat phan phdi cta dai luong ngu nhién
rol rac

Phan phbi Poisson

Dinh nghia (Phan phbi Poisson (tiép))
XTOoJ1]---]k
Plpo|p1| - | Pk

Aee=A
k!

trong dé, P(X = k) = px = véi k=0,1,2, ...
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Céc quy luat phan phbi cha dai lugng ng5u nhién rdi rac
000000000000000000e80000000

1. C4c quy luat phan phdi cta dai luong ngu nhién

rol rac
Phan phdi Poisson

Cac tham s6 dic trung ctia phan phéi Poisson P()\):

E(X) = Var(X) = A
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Céc quy luat phan phbi cha dai lugng ng§u nhién rdi rac
0000000000000000000e000000

1. C4c quy luat phan phdi cta dai luong ngu nhién
rol rac

Phan phbi Poisson

Vi du minh hoa

Mot téng dai dién thoai tiép nhan trung binh 5 cudc dién thoai mdi

3 phit. Tim xac suit khong c6 cudc dién thoai nao dén trong phut
ké tiép.
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Céc quy luat phan phbi cha dai lugng ng5u nhién rdi rac
00000000000000000000e00000

1. C4c quy luat phan phdi cta dai luong ngu nhién

rol rac
Phan phdi Poisson

Goi X 13 sb cudc goi trong 1 phat, khi d6 X ~ P(\), véi A =

Do dé, x4c suat khong c6 cudc dién thoai nao dén trong phit

tiép 13:
5\0 >
5) <
P(X=0)=-"2_
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Céc quy luat phan phbi cha dai lugng ng§u nhién rdi rac
000000000000000000000e0000

1. C4c quy luat phan phdi cta dai luong ngu nhién
rol rac

Phan phbi Poisson

Vi du minh hoa

M&t nha thdng k& d3 quan sat thiy ring sb 16i ddnh méy cda sach
gido khoa thay d6i déng ké tir séch ndy sang sich khic. Sau vai
phan tich, anh két luin ring sb 13i 1a Poisson ducc phan phdi véi
gia tri trung binh 13 1.5 trén 100 trang. Biét quyén sach cé tht ca
400 trang.
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Céc quy luat phan phbi cha dai lugng ng§u nhién rdi rac
0000000000000000000000e000

1. C4c quy luat phan phdi cta dai luong ngu nhién
rol rac

Phan phbi Poisson

Vi du minh hoa

a. Chon ngau nhién 100 trang, tinh xac suit d& khéng c6 18i chinh
ta?

b. Xac suat dé quyen sach khdng c6 16i chinh ta |3 bao nhiéu?

c. Xac sut dé quyén sich c6 nhiéu nhat 5 18i chinh t3 1a gi?
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Céc quy luat phan phbi cha dai lugng ng5u nhién rdi rac
00000000000000000000000e00

1. Cac quy
rol rac
Phan phbi Poisson

uit phan phdi cla dai luong ngdu nhién

a. Ching ta mubn x4c dinh xac suit dai luong ngiu nhién cé phan
phoi Poisson véi gia tri trung binh [3 1.5 bang 0. S dung cong
thiic xac suat thanh phan véi x =0, u = 1.5, ta cé:

—151.50
P(0) = GT — 0.2231.

Xac sudt trong 100 trang dudc chon khéng cé 18i 13 0.2231.
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Céc quy luat phan phbi cha dai lugng ng5u nhién rdi rac
000000000000000000000000e0

1. C4c quy luat phan phdi cta dai luong ngu nhién

rol rac
Phan phdi Poisson

b.Vi gia tri trung binh dugc chi dinh 13 1.5 16i trén 100 trang,
chiing ta nhan con s& ndy véi 4 dé chuyén déi thanh gia tri trung
binh trén 400 trang.

Nhu vay, sb 18i chinh ta trung binh trén 400 trang 13 1 = 6.

X4c sut dé quyén sich khéng c6 18i chinh t3 I3:

e——6 0

P(0) = — 0.002479.

0!
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Céc quy luat phan phbi cha dai lugng ng5u nhié

n rdi rac
0000000000000000000000000e

1. Cac quy
rol rac
Phan phbi Poisson

uit phan phdi cla dai luong ngdu nhién

c. X4c subt dé quyén sich c6 nhiéu nhit 5 18i chinh t3 13:
P(X <5) = P(0)+ P(1) + P(2) + P(3) + P(4) + P(5)
Vay:
P(X < 5) = 0.4457.

X4c subt d& c6 nhidu nhit 5 18i chinh t3 trong cubn sich nay I3
0.4457.
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Céc quy ludt phan phbi cha dai lugng ng5u nhién lién tuc
©00000000000000000000000000000

2. Céc quy luat phan phdi cla dai luong ngiu nhién
lién tuc

Phan phbi déu

Dinh nghia (Phan phéi déu)

Phan phoi déu 13 mdt phan phbi ma xic sut xay ra nhu nhau cho
moi két cuc clia dai luong ngiu nhién lién tuc.
Ham mat do xac suat clia phan phi déu lién tuc trén doan [a, b|
c6 dang:
1
f(x)=<b—a
0  néux ¢ |a,b]

néu x € [a, b]
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Céc quy ludt phan phbi cha dai lugng ng‘5u nhién lién tuc
0®0000000000000000000000000000

2. Céc quy luat phan phdi cla dai luong ngiu nhién

lién tuc
Phan phdi déu

Cho X 1a dai luong ngiu nhién tuan theo phan phdi déu lién tuc
trén khoang [a, b]. Khi d6 cic tham so dac trung cla phan phoi
déu:

E(X) = a;b, Var(X) = %
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Céc quy ludt phan phbi cha dai lugng ng5u nhién lién tuc
00®000000000000000000000000000

2. Céc quy luat phan phdi cla dai luong ngiu nhién
lién tuc

Phan phbi déu

Vi du minh hoa

Lugng x3ng/dau ban ra hang ngay tai mét cla hang xdng dau &
Thi Dic tuan theo phan phdi déu lién tuc trong khoang

[2000, 5000] (lit).

a. Tim xac subt clra hang d6 ban dugc tir 2500 dén 3000 lit
xang/dau?

b. X4c sudt ma ctra hang dé ban it nhit 4000 Iit mét ngay 13 bao
nhiéu?
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Céc quy ludt phan phbi cha dai lugng ng‘5u nhién lién tuc
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2. Céc quy luat phan phdi cla dai luong ngiu nhién

lién tuc
Phan phdi déu

D3t X 1 dai luong ng3u nhién chi sb lit xdng/dau cla hang dé ban
ducc trong mot ngdy. Khi dé, X c6 phan phdi déu lién tuc trén
khodng [2000, 5000]. Ham mat dd xac suat cia X nhu sau:

1 1
= 6 2000, 5000

f(x) = { 5000 —2000 _ 3000 " * € 12000,5000)
0 néu x ¢ [2000, 5000]
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Céc quy ludt phéan p a dai lugng ng lién tuc
0000@0000000000000000000000000

2. Céc quy luat phan phdi cla dai luong ngiu nhién

lien tuc

Phan phbi déu

a. Xac sult clta hang dé ban dugc tir 2500 dén 3000 lit xing/dau
|a:

1 1
P(2 <X < 2 = —
(2500 < X < 3000) = (3000 — 500)3000 5
b. X4c sudt ma clra hang dé ban it nhit 4000 I|t mot ngay la

1
P(4000 < X) = (5000 — 4000)—— 3000 =3
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Céc quy ludt phan phbi cha dai lugng ng5u nhién lién tuc
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2. Céc quy luat phan phdi cla dai luong ngiu nhién
lién tuc

Phan phbi chuan

Dinh nghia (Phan phdi chusn)

Dai luong ngiu nhién lién tuc X dugc goi | tudn theo phan ph("ii
chuan ung véi ky vong u, do léch chuan o véi ham mat do xac
suat c6 dang, ky hiéu X ~ N(u,o?):

1 eew?
f(x) = e 22, VYo>0,xeR

o\ 2w
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Céc quy ludt phan phbi cha dai lugng ng‘5u nhién lién tuc
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2. Céc quy luat phan phdi cla dai luong ngiu nhién

lién tuc
Phan phdi chuan

Néu X ~ N(u,0?) thi:
— i
~ N(0,1
- (0,1),

@ X +c~ N(u+c,o0?),cX ~ N(cu, (co)?).

° P(|X < ,u| < ko) =2d(k) — 1, trong dé ®(k) la ham phan
ph0| chudn tic.

o Néu Y ~ (X, 72), va Y dbc lap véi X thi:

Y + X ~ N+ p, 7+ 0?).
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Céc quy ludt phan phbi cha dai lugng ng‘5u nhién lién tuc
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2. Céc quy luat phan phdi cla dai luong ngiu nhién

lién tuc
4. O
Phan phdi chuan tac

Phan phéi chuan trong trudng hop p = 0,0 = 1 dugc goi la phan
phéi chusn tic.

Mét dai luong nggu nhién lién tuc X cé phan phf’ii chuan tic
dugc ky hiéu 1a X ~ N(0,1).

Khi d6, ham mat dé xéc sut (con dugc goi 1a ham méat do Gauss)
dugc xac dinh bdi:

N

X

"2, VxeR.

1
fx) = ——e
2m 36/77



Céc quy ludt phan phbi cha dai lugng nge:xu nhién lién tuc
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2. Céc quy luat phan phdi cla dai luong ngiu nhién
lién tuc

Phan phbi chuin tic

Dinh nghia (Ham phan phdi chuan tic - Ham phan phéi Gauss)

1 x 2
(D(X) = E/ edet, \V/X € R.

Dinh nghia (Ham tich phan Laplace)

1 "
QO(X) = \/—2_7[_/; e_Tdt, Vx > 0.




Céc quy ludt phéan p a dai lugng ng lién tuc
000000000e00000000000000000000

2. Céc quy luat phan phdi cla dai luong ngiu nhién

lién tuc
4. O
Phan phdi chuan tac

Tinh cht clia ham ®(x):
e 0<P(x)<1
@ ®(x) la ham lién tuc, khéng gidm theo x
@ O(—o0)=0, P(0)=1
)
o 1) _ g

dx
d(—x) :1 1 — d(x)
d(x) = 5 + o(x).
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Céc quy ludt phan phbi cha dai lugng ng‘5u nhién lién tuc
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2. Céc quy luat phan phdi cla dai luong ngiu nhién

lién tuc
4. O
Phan phdi chuan tac

X —
o

Gid st X ~ N(u,0?), sit dung phép bién déi Z =
Z ~ N(0,1).

. Khi do¢,

_ X _ _
P(a<X<b):P(a p Xzp b “)
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Céc quy ludt phan phbi cha dai lugng ng5u nhién lién tuc
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2. Céc quy luat phan phdi cla dai luong ngiu nhién
lién tuc

Phan phbi chuin tic

Vi du minh hoa

Nhu cAu tiéu thu xéng/dﬁu d mot dai ly xéng/dé\u tuan theo phan
phdi chuan véi ky vong 1000 lit va dé l&ch chuan 13 100 Iit mbi
ngay.

O trong kho clia dai Iy d6 cé diing 1100 Iit x3ng d& ban mdi ngay.
Hai dai ly xing/dau dé dap tng dugc bao nhiéu phan trdm nhu cu
xang/dau noi dé trong mot ngay?

v
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Céc quy ludt phéan p a dai lugng ng lién tuc
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2. Céc quy luat phan phdi cla dai luong ngiu nhién

lién tuc
4. O
Phan phdi chuan tac

D3t X 13 dai luong ngiu nhién chi sb lit x3ng/dau ban ra m&i ngay
& dai ly dé

X ~ N(1000, 100)
T d6, 4p dung codng thic ta tinh dugc:

X — 1000 < 1100 — 1000)

100 — 100
_ (1100 — 1000
100

P(X < 1100) = P (

) — ¢ (1) =0.9778
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Céc quy ludt phan phbi cha dai lugng ng5u nhién lién tuc
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2. Céc quy luat phan phdi cla dai luong ngiu nhién
lién tuc

Phan phbi chuin tic

Vi du minh hoa

H3y xem xét mdt khoan dau tu trad vé Ioi nhuan 13 phan phbi chuin
véi gid tri ky vong la 10% va d6 léch chuin 13 5%.

a. Xé4c dinh xac suét bj 1.

b. Tim x4c sult bi 18 khi dé l&ch chuan bing 10%.
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Céc quy ludt phan phbi cha dai lugng ng‘5u nhién lién tuc
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2. Céc quy luat phan phdi cla dai luong ngiu nhién

lién tuc
4. O
Phan phdi chuan tac

a. D3t X 13 sb tién loi nhuan thu duoc tir khoan dau tu dé. DAu tu
mat tién khi Igi nhudn 4m P(X < 0).
Ap dung cong thic ta cé
X—-10 0-10
P(X <0)=P <
(X <0) ( : : )
= P(Z < —2) = (—2) = 0.0228

Vay x4c suit dau tu thua 18 13 0.0228.
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2. Céc quy luat phan phdi cla dai luong ngiu nhién

lién tuc
4. O
Phan phdi chuan tac

b. N&u chiing ta ting do l&ch chusn I&n 10%, xac sut bi 18 khi 3y
trd thanh

10~ 10
_ P(Z < —1) = &(—1) = 0.1587

P(X<0):P(x—1o 0—10)

Nhu vay, viéc ting dé l&ch chuin s& 1am ting kha ning thua 18.
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2. Céc quy luat phan phdi cla dai luong ngiu nhién
lién tuc

Phan phdi Student

Dinh nghia (Phan phéi Student)

Dai luong ngiu nhién lién tuc X dudc goi 13 céphan ph('“)i Student
(hay phan phai t) véi bac tu do n, ky hiéu la X ~ t(n), véi c6
ham mat d6 xéc suit:
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2. Céc quy luat phan phdi cla dai luong ngiu nhién

lién tuc
Phan phdi Student

Trong dé ham Gamma:
M(u) = / e *x"tdx
0

Ham Gamma c6 nhifng tinh chit sau:
o l(1)=1
o F(t)= v
o N(u+1)=ul(u).
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2. Céc quy luat phan phdi cla dai luong ngiu nhién

lién tuc
Phan phdi Student

Tinh chit cba phan phéi Student
Cho X 13 dai lugng ng3u nhién lién tuc cé phan phbi Student véi
bac tu do n. Khi dé:

o E(X)=0, Vn>1

o Var(X) = n—iz Vn > 2
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Céc quy ludt phan phbi cha dai lugng ng5u nhién lién tuc
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2. Cc quy luat phan phdi cla dai

lien tuc

Phan phdi Chi binh phuong

uong ngau nhién

Dinh nghia (Phan phdi Chi binh phuong x?)

Dai lugng ng3u nhién lién tuc X duoc goi 13 cé phan phdi Chi
binh phuang véi bac tu do n, ky hiéu 13 X ~ x2(n) v6i ham mat

dd xac suat:

néu x > 0

néu x < 0

v
48/77
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2. Céc quy luat phan phdi cla dai luong ngiu nhién

lién tuc
Phan phdi Chi binh phuong

)

e
0

Hinh: Ham mat dé xc sudt phan phi Chi binh phuong
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2. Céc quy luat phan phdi cla dai luong ngiu nhién

lién tuc
Phan phoi Chi binh phuong
Ta thiy, véi bac tu do cang 16n, phan phdi Chi binh phuong cang

gan véi phan phoi chuan.
fix?)

v=10
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2. Céc quy luat phan phdi cla dai luong ngiu nhién

lién tuc
Phan phdi Chi binh phuong

Ky vong va phudng sai ctia phan phdi Chi binh phuong |3
E(X)=n, Var(X)=2n

v6i n 13 bac tu do clia dai luong ngdu nhién X.
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2. Céc quy luat phan phdi cla dai luong ngiu nhién

lién tuc
Phan phdi Chi binh phuong

o Néu X ~ N(0,1) thi X2 ~ x?(1)
o Néu X; ~ x*(1), Vi =1, n, dong thi chiing doc lap vé xéac
sudt thi 327, X; ~ x2(n).
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uong ngau nhién

2. Cc quy luat phan phdi cla dai

lién tuc
Phan phoi Chi binh phuong

Gia st c6 U 13 dai luong ng3u nhién cé phan phbi chuin tic
N(0,1), V 1a dai lugng ngiu nhién déc 1ap véi U, cé phan phdi Chi

binh phuong véi n bac tu do.
Khi dé, dai luosng ngiu nhién:

U
T=——
\/E
53/ 77
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2. Céc quy luat phan phdi cla dai luong ngiu nhién
lién tuc

Phan phbi Fisher

Dinh nghta (Phan phdi Fisher - Snedecor)

Dai luong ngau nhién X c6 quy luat phan phdi Fisher - Snedecor
véi bac tu do p va g, ky hiéu X ~ F(p, g) véi ham mat dé xac suat
cta X cé dang:

54 /77



Céc quy ludt phan phbi cha dai lugng ng5u nhién lién tuc
00000000000000000000000000e000

2. Céc quy luat phan phdi cla dai luong ngiu nhién
lién tuc

Phan phbi Fisher

Dinh nghia

(((Pt4 , P,
2 x(p)2>< s éux>0
5 = ., néu
= irerm o) T
X
] 0, néu x <0
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2. Céc quy luat phan phdi cla dai luong ngiu nhién

lien tuc

Phan phbi Fisher

Ky vong va phuong sai cia dai luong ngdu nhién X ~ F(p, q)

la:
q
E(X) = —— y)
2
q p+q—2
Var(X) =2 , Vg>4
(%) (q—2> p(q —4)
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2. Céc quy luat phan phdi cla dai luong ngiu nhién

lien tuc

Phan phdi Fisher
Néu U, V 13 hai dai luong ngiu nhién doc 1ap véi nhau, cling tuan
theo phan phoi Chi binh phuong véi bac tu do lan lugt 1a nq, no.
Khi dé, dai luong ngiu nhién:

X =

SINES

s& c6 phan phbi Fisher- Snedecor, véi bac tu do Ian luct 13 ny, ns.
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2. Céc quy luat phan phdi cla dai luong ngiu nhién

lién tuc
Phan phbi Fisher

fiF)
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Xap xi gitfa cac phan phbi
©000000000000000000

3. X&p xi gitta c4c phan phdi

Xap xi phan phbi siéu boi bing phan phdi nhi thic

N&u X ~ H(N,n, m) va n kha nhd so v6i N thi dé tinh xac subt
P(X = k) , ta c6 thé xAp xi né bang phan phbi nhi thic:
X ~ B(n,p) véi p=—.

=13
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Xap xi gitfa cac phan phbi
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3. X&p xi gitta c4c phan phdi
Xap xi phan phbi siéu boi bing phan phdi nhi thic

Vi du minh hoa

L&y nglu nhién 5 lo tir mot 16 thudc 16n c6 ty 18 lo hong 13 p = 0.2.

Goi X 13 sb lo hdng trong 5 lo 13y ra. Tim bang phan phdi xac sujt
cta X.
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Xap xi gitfa cac phan phbi
00®0000000000000000

3. X&p xi gitta c4c phan phdi

Xap xi phan phbi siéu boi bing phan phdi nhi thic

Ta c6 X ~ H(N, m,5) v6i N I3 sb lo trong 16 thubc va m 13 s6 lo
d 7, by m N Ve /3 //\ ? M N //\-
hong. Do N 16n va N 0.2 nén ta cé thé xap xi X bang phan phdi

nhi thic: X ~ B(5,0.2).
Khi dé:

p(x) = P(X = x) = CX(0.2)*(0.8)° %, ¥x =0, 5.
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Xap xi gitfa cac phan phbi
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3. X&p xi gitta c4c phan phdi

Xap xi phan phbi siéu boi bing phan phdi nhi thic

Bang phan phbi xac suit clia X c6 dang :

X| o0 1 2 3 4 5
P|0.32768 0.4096 0.2048 0.0512 0.0064 0.00032
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Xap xi gitfa cac phan phbi
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3. X&p xi gitta c4c phan phdi

Xap xi phan phbi nhi thic bing phan phbi Poisson

Xét bién ngiu nhién X véi phan phéi nhi thic X ~ B(n, p) khi c&
m3u n 16n va p kha nhd, ngudi ta thudng x3p xi phan phdi clia X
bang phan phdi Poisson: X ~ P()\) véi A = np.
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00000@0000000000000

3. X&p xi gitta c4c phan phdi

Xap xi phan phbi nhi thic bing phan phbi Poisson

XAp xi gitta phan phéi nhi thic B(n = 118, p = 0.26) (mau dd) va
phan phbi Poisson P(\ = 118 x 0.26 = 30.09) (mau xanh)

0.1

0.05
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Xap xi giita cac phan phbi
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3. X&p xi gitta c4c phan phdi

Xap xi phan phbi nhi thic bing phan phbi Poisson

Vi du minh hoa

Phan phdi nhi thic B(20;.05) c6 thé xap xi bsi phan phdi Poisson
véi A = 20 x 0.05 = 1, thdng qua bang so sanh cac xac sult thanh
phan nhu sau:

X| 0 1 2 3 4 5 6 7
B10.358 0.378 0.189 0.059 0.013 0.003 0.000 0.000
P{0.368 0.368 0.184 0.061 0.015 0.003 0.001 0.000
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Xap xi gitfa cac phan phbi
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3. X&p xi gitta c4c phan phdi

Xap xi phan phbi nhi thic va Poisson bdi phan phbi

chuan

Dinh ly (Dinh ly gidi han trung tam)

Cho X1, Xa, ..., X, ... 13 d3y cdc dai luong ngdu nhién déc Iap cing
phan phoi véi ky vong va phuong sai hifu han:

E(X,) = pu, Var(Xy) =02, Yk € N.
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Xap xi giita cac phan phbi
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3. X&p xi gitta c4c phan phdi

Xap xi phan phbi nhi thic va Poisson bdi phan phbi

chuan

Dinh ly (Dinh ly gi6i han trung tam (tiép))

Khi dé, quy ludt phan phdi xdc sudt cda dai luong ngiu nhién:

U,f:U”;E(U”)7 V6 Un:ZXk
Var(U,) p

s& hoi tu tdi quy ludt chuan tic N(0,1) khi n — oc.

v
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3. X&p xi gitta c4c phan phdi

Xap xi phan phbi nhi thic va Poisson bdi phan phbi
chuan

Tic la:

n||_>n;OP(U < X) \/_/

Vi du minh hoa

Chon ng3u nhién 192 sb trén doan [0, 1]. X4c subt dé tdng sb diém
thu dugc nam trong khodng (88, 104) 13 bao nhiéu?
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3. X&p xi gitta c4c phan phdi

Xap xi phan phbi nhi thic va Poisson bdi phan phbi
chuan

D3t X 13 dai luong ngdu nhién chi téng sb diém thu dugc. Khi dé
ta co, X = 2,1221 X, t/rong dé cac dai luong ngiu nhién X; déc 1ap
va tuan theo phan phdi déu lién tuc tén khodng (0, 1).
Do d¢, .

E(X) =05, Var(X;) = - Vi = 1,192
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3. X&p xi gitta c4c phan phdi

Xap xi phan phbi nhi thic va Poisson bdi phan phbi
chuan

Tu day ta tinh dugc:
E(X) =96, Var(X)=4.
Do dé, ap dung dinh ly gidi han trung tam ta cé:

104 — -
Pl < x < ) o (1) g (0-20)

=29(2)
— 0.9544 i
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3. X&p xi gitta c4c phan phdi

X4p xi phan phdi nhi thic bai phan phéi chuin

Khi su’ dung quy Iuat phan ph0| nhi thdc, néu n kha 16n va p khong
qué gan 0 hodc gan 1, thi ta xap xi phan ph0| nhi thidc bai
phan phdi chuin véi i = np va phuong sai 02 = = np(1 — p).

B b—np B a—np
P( <x<b)¢< np(l_p)> "’(m)

trong d6, f 13 ham mat dé Gauss va ® 13 ham phan phdi Gauss.
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3. X&p xi gitta c4c phan phdi

X4p xi phan phdi nhi thic bai phan phéi chuin

Vi du minh hoa

Theo Experian Automotive, trong sé cac gia dinh sé hitu xe hoi tai
M, c6 35% gia dinh dé tir 2 dén 3 chiéc 6td trong nha. Xét mét
m3u gébm 400 gia dinh s hitu xe hoi tai My. Tim x4c sut trong sb
dé co:

a. It hon 150 gia dinh dé tir 2 dé&n 3 chiéc trong nha.

b. it nh4t 160 gia dinh dé tir 2 d&n 3 chiéc trong nha.

72/77



Xap xi gitfa cac phan phbi
0000000000000080000

3. X&p xi gitta c4c phan phdi

X4p xi phan phdi nhi thic bai phan phéi chuin

Trong s6 400 gia dinh s hifu xe hoi tai My, goi X 13 sb gia dinh ¢6
tlr 2 dén 3 chiéc xe hoi trong nha. Khi dé, X cé phan phdi nhj thic
X ~ B(400,0.35).

Ta c6 thé x4p xi phan phdi clia X bdi phan phbi chuin véi

p=np=140va o = \/np(1 — p) = VOL.

150 — 14
a. P(X < 150) = ¢ (M> = 0.8531
Vo1

160 — 14
tmmlemyzr4%X<mm:1—¢(fﬁ——9

=0.0179
&)
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3. X&p xi gitta c4c phan phdi

X4p xi phan phdi Poisson bai phan phéi chuan

Néu dai luong ngdu nhién X c6 phan phbi Poisson véi A > 5.
Khi d6, cé thé xap xi X bdi phan phdi chuan véi = A\ va 02 = \.
Vi du minh hoa

S4 tai nan lao dong trung binh trong mét ndm cia mét nha may I3
6.5 vu. Tinh x4c suit trong mét nam nao dé:

a. C6 tdi da 7 vu tai nan lao déng.

b. it hon 6 vu tai nan lao doéng.
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3. X&p xi gitta c4c phan phdi

X4p xi phan phdi Poisson bai phan phéi chuan
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3. X&p xi gitta c4c phan phdi

X4p xi phan phdi Poisson bai phan phéi chuan

Goi X 13 sb tai nan lao dong trong mot nam cha nha may. Khi dé
X ~ P(6.5). Vi A > 5 nén ta ding xap xi phan phdi chuan véi
p=\=65vaoc?>=\=6.5.

Ta co:

a.

P(X§7):P(Z§ 7\;?655)

= P(Z <0.19)
— 0.5753
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