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Pai lwong ngau nhién roi rac
Pai lwong (bién) ngau nhién (BLNN) X biéu dién dinh
lwong két qua ciia mot phép thir C. X 4nh xa moi két
qua cua phép thr C sang mét gia tri thwe
X:Q—R
X(Q): tap hop céac gia tri co thé ciia DLNN X

Vi du:

Gieo mot con xuc xac. Goi X la s6 ndt xuat hién trén con xuc
x4c, X la mot DLNN, ki hiéu X(Q) = {1, 2, 3, 4, 5, 6.

Tung dong xu. Khéng gian mau Q = {H, T}. BLNN X(Q) = {0, 1}.
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Pai lwong ngau nhién roi rac
C6 mién gia tri 1a tap hiru han hoac vo han dém dwoc
Vi du:
- Tung Mot con xuc xac 2 1an. Bat X 1a s6 lan mat 6 diém
xuat hién. X co6 thé nhan céac gia tri 0, 1, hoac 2.
- Tung déng xu 5 1an. Bat Y 1a sb 1an xuat hién mat hinh.

Y c6 thé nhan cac gia tri0, 1, 2, 3, 4, hoac 5.




Phan bo xac suat

Phan b xac suat (probability mass distribution) cia mét
PLNN r&i rac X 1a mét bang bao goém tat ca cac gia tri ma
PLNN X c6 thé nhan va kém theo xac suat dé nhan gia tri do.
X X4 X X,
P P+ P2 Pn
¢ dop =P(X=x).Lwuy p+p,+...+p, = 1.
Ham phan bd tich IGy (cumulative distribution function)

F(x) = P{ X <Xx}




-

Vi du 1

Mot ti chira ba tam thé danh s6 1, 2, 3 va 1 tdi chra 3 tam
thé danh so6 4, 5, 6. Chon ngau nhién mot tam thé tir mai tui
va tinh tdng 2 tdm thé chon dwoc. Goi X 1a két qua, hay lap
bang phan bd xac suat, va ham phan bo tich lGy cda X.
Chon ngau nhién ba dtra tré tir mot nhdm gom 6 bé trai va 4
bé gai. Goi X 1a s bé gai trong nhém dwoc chon. Lap bang
phan bd xac suat cua X.

Mode cta X, ki hiéu mod(X), la gia tri x; c6 xac suét Ién nhat.




Ki vong
Cho X 1a BLNN rei rac c6 bang phan b xac suat
X X1 Xo X
P P+ P2 Pn
Ki vong (hay goi la gia tri trung binh) cda X, ki hiéu la

EX duwoc tinh nhw sau:

EX =) xi.pi




Vidu 2

Bang phan bd xac suat cta dd tudi vao dai hoc & Viét
Nam dwoc cho nhu sau

X | <17 | 17 | 18 | 19 | 20 | 21 | >21
P | 0O |008|065]| 02 |0.05]|0.02]| 0.0

Tinh ki vong cua tudi vao dai hoc tai Viét Nam.

EX=7




Vidu 3

Bang phan bd xac suat clia lwong sinh vién CNTT sau

Khi ra treong

X|<3| 4 | 5] 6 [ 7] 8] 9 | 10 |[>10
P| 0 | 0.01 [0.01/0.05/0.16| 0.2 | 0.5 | 0.07 | 0.0

Tinh ki vong cua lwong sinh vién CNTT sau khi ra

trerong.
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Tinh chat cua ky vong
EC =C néu C la hang sb
E(CX) = C.EX néu C l1a hang sb
E(X + Y)=EX + EY
E(XY) = EX.EY néu X va Y doc 1ap




Phwong sai va dd léch chuan
Cho X 1a PLNN roi rac c6 bang phan bo xac suat
X X4 Xs X,

P P P2 .- Pa
va ki vong EX = . D§ 1éch khoi gia tr1 trung binh la X-p.

Phuong sai cua X, ki hi€u 1a DX:
DX =E(X-p)*~Z x7 " p; — (EX)?

D0 1eéch chuan cua X, ki hi€u oy la can bac hai cua phuong
sa1 DX.




Vidu 4

Lwong cua nhan vién 1 cbng ty TechQ

X | <3| 4| 5|6 ]| 7] 8| 9|10 ]200|>200
P | 0 |003]|01]01]02]0.5]0.02{002[0.03] 0

Tinh ki vong, phwong sai cua lwong nhan vién céng ty
TechQ.




Vidub

Bang phan bd xac suat clia lwong sinh vién CNTT sau

Khi ra treong

X|<3| 4 | 5| 6| 7| 8| 9 | 10 |>10
P| 0] 0.02 [0.05/0.1]02]|05] 002|011 | 0

Tinh phwong sai, do I&ch chuan cda lwong sinh vién

CNTT sau khi ra trwong.




Vidub6
Bang phan bd xac suat cta dd tudi vao dai hoc & Viét

Nam dwoc cho nhu sau

X | <17 | 17 | 18 | 19 | 20 | 21 | >21
P | 0 [003[065]| 0.2 |0.05]|0.07]| 0.0

Tinh phwong sai, do I&ch chuan cua tudi vao dai hoc tai

Viét Nam.




Tinh chat cia phwong sai
D(c)=0 néu c |Ia hang s
D(cX)=c2DX néu c la hang s
D(X+c)=DX
D(X +Y)=DX+ DY néu X va Y doc lap.
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Phan bo nhj thire

Xét phép thlr ngau nhién C chi cé 2 két qua Ia thanh
cbng hay that bai. Xét bién co A la phép thir thanh céng
v&i P(A) = p. Phép thtr C dwore tién hanh 1&p di 1ap lai n
lan. Goi X |la sé lan bién c6 A xuat hién.

X la m6t DLNN voi X(Q) ={0,1,...n}.

Theo cong thirc Becnuli:

P{X=k} = C¥, p* (1-p)™*

PLNN X dwoc goi la cé phan bd nhj thire véi tham s

nva p va ki hiéu la X ~ B(n, p).

Ki vong EX = np; Phwong sai DX = np(1-p)
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Tinh chat phan bo nhi thirc
Phép thir C chi c6 2 két qua la thanh céng hay that bai
Phép thir C duoc tién hanh ding n lan.
Xac suat cda thanh cdng hay that bai la ¢ dinh trong ca n
lan thir.
K&t qua cta phép thir [a doc Iap trong cac lan thi khac
nhau.

Xac suat tich lay:
ko .
P{X<k}=YC,p'(1-p)”
i=0

V&i cac gia tri k khac nhau dwoc tinh san & Bang 1 (Phu luc 2).




Vidu 7
Ti 1€ sinh con thir ba cia 1 tinh A la 10%. Chon
ngau nhién 5 gia dinh va goi X 1a s6 gia dinh cé
con thu 3.
Tinh xac suat P{X=1}
Tinh xac suat P{X <= 3}
Tinh xac suat P{ X >= 5}

Tinh ki vong cua X (EX=?)

Tinh phuwong sai cua X (DX=7?)




Vidu 8

Ti 1é mo6t dong co 6 t6 bi hong trong thoi gian bao
hanh 1 nam la 1%. Theo ddi 12 xe 6 t0 trong thoi gian
bao hanh. Goi X la s6 xe hdng trong thdi gian bao
hanh. Tinh

Tinh P{X = 1}
Tinh P{X = 2}

Tinh P{X > 10}
Tinh ki vong cua X

Tinh phuong sai cua X




-

Phan bb Poisson

Phan bd nhi thirc quan tdm dén xac suat cla sb lan th thanh

céng sau n lan thiv.

Phan bd Poisson quan tdm dén s Ian xuat hién ciia mot bién cd

trong mbét khoang thoi gian (khdng gian, khoang cach, hay mot

d6é do nao do) xac dinh trudec.

Vi du:

» S6 bénh nhan xuat hién trong 1 dém tai bénh vién dé bo tri s6
bac sy truc.

 S6 khach hang vao clra hang trong 1 tiéng dé bd tri nhan vién
ban hang.

SO lwong sinh vién vang mat trong budi hoc XSTK




Phan bb Poisson

Ki vong ctia phan bo Poisson chinh 1a s6 lwgng xuat hién trung

binh clia mét bién cb trong mot khoang thoi gian.

S6 lwong xuat hién bién cd trong mét khoang thdi gian khéac

nhau la doc lap v&i nhau.

Goi X 1a DLNN biéu dién sb 1an xuét hién cla bién cb trong mét
khoang thdi gian xac dinh. Xac suat cia DLNN X theo phan bb

Poisson: )

_e'u
P{X=k)= -

Trong dé u la ki vong cua X.
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Phan bb Poisson

Xéac suat tich 0y

—,ui

P{X <k} =Zk:
=0

Cac gia tri p va k khac nhau dwoc tinh san & Bang 2
(Phu luc 2).




Vidu?9

M6t gara cho thué 6 t6 thay rang so6 lwong ngudi dén thué xe 1a mot
PLNN theo phan bd Poisson. Trung binh cé 3 nguwdi dén thué vao the

bay. Gia sl gara c6 5 chiéc xe, hay tinh cac xac suat sau day:
Tat ca 5 xe déu duwoc thué
Khéng xe nao duwgc thué
it nhat 3 xe dwoc thué

Gara can c6 bao nhiéu xe dé xac suéat khdong dap &ng dwoc nhu

cau thué xe bé hon 1%.
k

€ u
P{X=k)= x




Vidu 10

O mébt téng dai cham soc khach hang, cac cudc dién thoai xuat
hién ngdu nhién v&i tan suat trung binh khoang 6 cudc trong 1
phut. Hay tinh xac suat sau:

Co dung 10 cu dién thoai trong 1 phut

Khdéng co cu dién thoai nao trong 1 phut

Cé it nhat 1 cu dién thoai trong thdi gian 30 giay

k

€ u
P{X=k)= x
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Phan b dong thoi

Goi X va Y la hai BDLNN r&i rac voi
X(Q) = {X4,...,Xm} va

Y(Q) ={y1,..-.¥n)-
Ki hiéu Py= P{X=x, Y=y} la x4c suét dbng thoi clia X=x; va Y=y,

Bang phan bd xac suat déng thdi cia X va y:

Y
Y1 Y2 Yi Yn
X4 P11 P12 P1; Pin
X2 P21 P22 e Pa; TE Pan
X
Xj Pi1 Pi2 Pjj Pin
Xm Pm1 Pm2 pmj Pmn




Vidu 11
Ba dong tién can déi A, B, C dwoc gieo. Goi X, Y la cac DLNN
dwoc xac dinh nhw sau:
X: S6 mat ngtra trén dong tién Ava B
Y: SO mat nglra trén cd 3 dong tién A, Bva C

Hay |ap bang phan bb dong thdi cia X va Y.

Lwu y: Néu X va'Y ddc 1ap thi (X=x;) ddc l1ap voi (Y=y;) v&i moi cap
(i.j).- Cach khac, P(X=x;, Y=y;) = P(X=x;) * P(Y=y;).




