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NGi dung

(1) Bién ng3u nhién
@ Dinh nghia
@ Luat phan phdi xac suit ctia bién ngiu nhién

© Mot s6 s6 dic trung chia bién ngiu nhién
o Ky vong
@ Phuong sai
e Db lach chuin - S& Mod

9 Mb&t sb quy luat phan phdi x4c sult thudng gip
@ Phan phbi nhi thiic
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e Phan phbi chuan
o XAp xi phan phéi nhj thic
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Bién ng3u nhién

NGi dung

(1) Bién ng3u nhién
@ Dinh nghia
@ Luat phan phdi xac suit ctia bién ngiu nhién
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Bién ngau nhién Dinh nghia

Mot so vi du

T mdt nhém gdm 10 sinh vién (6 nam, 4 nit) chon ngiu nhién 2 ban.

Sk c6 thé c6 ‘ 2 nam ‘ 2 nir ‘ 1 nam,1 nit
Sé nit SV trong 2 ban dudc chon (X) ‘ 0 ‘ 2 ‘ 1

Vi du 2

M6t ngudi ném béng vao rd cho téi khi ¢ béng tring rd thi dirng. Cac
[an ném doc lap, xac suat ném tring & méi lan déu la 0,7.

Sk c6 thé c6 ‘ lan 1 trang ‘ Ian 2 méi trang ‘ lan 3 mdi triing ‘
S6 béng dung (Y) ‘ 1 ‘ 2 ‘ 3 ‘

| A\

Vidu3

Xem cin nidng Z ctia 1 em bé lic méi sinh.
— Z c6 thé nhan 1 gia tri thuc I&n hon 0.
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Bién ng3u nhién Dinh nghia

Dinh nghia bién ngiu nhién

Dinh nghia

BNN I3 dai lugng nhan gié tri thuc phu thudc két qua cta phép thir ngiu
nhién.

o Ky hiéu BNN bdi X,Y,Z,..., X1, Xo, ....

o Ky hiéu gia tri ma BNN cé thé nhan bdi x,y, ..., x1, x0, ...
— sk (X = Xl),(X = Xg),

@ Phén loai: BNN rgi rac / BNN lién tuc
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Bién ng3u nhién Luat phan phéi xac sult ctia bién ngu nhién

Bang phan phoi xac suat cla bién ngau nhién rgi rac

Bang gdm 2 dong: dong trén ghi cic gia tri ma BNN c6 thé nhan, dong
duéi ghi cic xac sult tuong dng

X‘Xl X2 Xk
Plpi p2 - pk

Cha y’: kaP(XZXk) va Zpkz].

Béng ppxs cia BNN rgi rac

Vi du: Lap bang ppxs cho BNN X, Y trong VD1, VD2 § trén.
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Bién ng3u nhién Luat phan phéi xac sult ctia bién ngu nhién

Ham phan phdi xac suat

Vi du: Xem xét diém thi (X) mén Toédn hoc ky 1 cta hoc sinh khéi 7 tai
mot trusng THCS & Ha Noi. Haéi ty 1€ hoc sinh c6 diém thi hk mén Toan
dudi 5 diém, dudi 8 diém?

Dinh nghia

Ham ppxs cia BNN X 13 ham s6 F : R — [0; 1] x4c dinh béi:

F(x)=P(X <x), xeR

Vi du:

M6t sb tinh chit ctia ham ppxs:
Q0<F(x)<1
° XETOO F(X) - 0' xll}r-]ljoo F(X) =1

@ Va,beR,a< b, tacd P(a< X <b)=F(b)— F(a).

@ Ham ppxs 1a ham khéng gidm.

© Ham ppxs |3 ham lién tuc trai.
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Bién ng3u nhién Luat phan phéi xac sult ctia bién ngu nhién

Ham mat do xac suat

Dinh nghia

N&u ham ppxs ctia BNN X c¢é dao ham tai moi x € R thi ham dao ham F’
dugc goi la ham mat do xac sult cha X, ky hiéu f.

) = FI()

Chd y: BNN roi rac khéng c6 ham mat d6 xac sult.
M6t so tinh chat cia ham mat dé xac suat:
Q f(x)>0,¥x e R.

@ F(x)= [ f(t)dt.

b
© P(a< X < b)= [f(t)dt
@ Néu BNN X c6 ham mat d6 x4c suit f thi P(X = a) =0, Ya € R.
0 [f(t)dt=1
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Mét sb sb dic trung clia bién ngiu nhién

NGi dung

© Mot s6 s6 dic trung chia bién ngiu nhién
o Ky vong
@ Phuong sai
e Db lach chuin - S& Mod
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Mét sb sb dic trung clia bién ngiu nhién Ky vong

Ky vong

Dinh nghia

Ky vong (hay trung binh Iy thuyét) cia BNN X, ky hiéu EX hoic MX I3
sb thuc x4c dinh bdi:

@ N&u X I3 BNN rdi rac nhan cac gia tri xq, xo, - - - v6i P(X = x¢) = px
thi

, EX = 2 xkp
Néu X nhén v6 han gid tri thi can diéu kién > |xx|pk hoi tu.

@ N&u X 13 BNN lién tuc c6 ham mat d6 xac sult £ thi

+o0o
EX = / xf(x)dx

véi didu kign [T |x|f(x)dx hai tu.

Vi du:
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Mét sb sb dic trung clia bién ngiu nhién Ky vong

Ky vong

Mot sb tinh chit cha ky vong:
@ EC = C, véi C 13 hing sb.
Q@ E(aX) = a.EX, véi a |3 sb thuc.
Q@ E(X+Y)=EX+EY.
Q@ E(X—-Y)=EX—EY.
© Néu X, Y 13 hai BNN déc lap thi E(XY) = (EX).(EY).

B6 mén Toén XSTK VNUA 1 /20



Mat sb sb dic trung cha bién ngiu nhién Phuong sai

Phuong sai

Dinh nghia

N&u BNN X c6 ky vong EX thi phuong sai clia X 1 sb thuc DX xac dinh
bai

DX = E[X — EX]?
Suy ra DX = E(X?) — [EX]?

Vi du:’ ]
MGt so tinh chat cda phuong sai:
Q@ DX >0, VX. . )
DC =0, v6i C la hang so.
@ D(aX) = a%.DX, véi a la sb thuc.
© Néu X, Y I3 hai BNN déc 1ap thi D(X 4+ Y) = DX + DY;
D(X —Y)= DX+ DY.
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Mét sb sb dic trung clia bién ngiu nhién Db lach chuin - S8 Mod

Db léch chuan
D6 léch chuan cia BNN X ky hiéu o X, la sb thuc x4c dinh bdi

oX =vDX

Mod
@ Né&u X 13 BNN rdi rac nhan cac gid tri xi, %o, - - - thi Mod(X) la sb
thuc xx sao cho P(X = xx) la xac suat I16n nhat.
@ N&u X I3 BNN lién tuc c6 ham mat dé xac sult f thi Mod(X) Ia
diém ma tai d6 ham f dat gia tri I6n nhat.

A\

Vi du:
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Mét sb quy luat phan phéi xic suit thudng gip

NGi dung

9 Mb&t sb quy luat phan phdi x4c sult thudng gip
@ Phan phbi nhi thiic
@ Phan phbi Poisson
e Phan phbi chuan
o XAp xi phan phéi nhj thic
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Mét sb quy luat phan phéi xic suit thudng gip Phan phéi nhj thiic

Phan phdi nhi thic

Vi du: Gieo 5 hat d4u, xac sudt ndy mam cta mdi hat dau 13 0,8. Goi X
I3 s6 hat ddu ndy mam trong 5 hat dugc gieo. Lap bang phin phéi xac
suat cta X.

Dinh nghia

BNN r&i rac X dugc goi |a tudn theo quy ludt phan phdi nhi thic véi hai
tham s 1A nva p (n € Nva 0 < p < 1) néu X c6 bang ppxs

X ‘ 0 1 k n
Pl Q" CGplg™ - Cipfq™* - o
véig=1-—p.

Ky hiéu: X ~ B(n; p)

Néu X ~ B(n; p) thi EX = np va DX = npq.
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Mét sb quy luat phan phéi xic suit thudng gip Phan phéi Poisson

Phan phdi Poisson

Dinh nghia
BNN r&i rac X dugc goi la cé phan phdi Poisson véi tham s thuc A > 0
néu X c6 bang ppxs

X| o 1 k

A \F
A A LN
S T Y o

Ky hiéu: X ~ Pj.

Néu X ~ Py thi EX = A vd DX = \.
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Mét sb quy luat phan phéi xic suit thudng gip Phan phéi chuin

Phan phbi chuin

Dinh nghia

BNN lién tuc X dugc goi I3 c6 quy luat phan phéi chuin véi hai tham s&
pva o2 (o > 0) néu X c6 ham mat dd xac suit

(x=p)?

f(x) = e 252

Ky higu X ~ N(p, 0?)

Cht y
Néu X ~ N(p,0?) thi EX = pu va DX = o2,

B& mdn Toan XSTK VNUA 17 /20



Mét sb quy luat phan phéi xic suit thudng gip Phan phéi chuin

Ham mat d& vd ham phan phbi cia phan phéi chuin

PP chuan N(u,0?)

Ham mat dé x4c sult: f(x) =

Ham phan phéi xac sudt: F(x) = [ f(t)dt

PP chusn tic N(0,1) (pu =

Ham miat d6 xac subt: o(x) = —e 2 (ham Gauss)

Ham phan phéi xdc sudt: ®(x) = [ ¢(t)dt (ham Laplace)
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Mat sb quy luat phan phéi xac sult thudng gip Phan phbi chuin

Mot so tinh chat cia ham ppxs va ham mdxs cua bién

Ap dung tinh x4c subt véi pp chuin N(u,o?)
Gia stt X ~ N(u,0?) va a,b € R, a < b,

b —
g

Vidu: G/s X ~ N(3,4). Tinh P(2 < X < 4,5) va P(X < 4).

P(a< X < b) = d(

SETIC=)
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Mét sb quy luat phan phéi xic suit thudng gip Xap xi phan phéi nhi thic

X4p xi phan phéi nhj thic bsi pp chuin

Cho X ~ B(n; p) véi n1én (n > 30), p khéng gan 0, khéng gan 1

= x4p xi X ~ N(u,0?) v6i u = np,5® = npq.

Khi d6 véi k, ki, ko € N*,

1 k-
P(=—L) Pl < X < ko) ~ &

g o (o (o

P(X = k) ~

X4p xi phan phdi nhj thic bdi pp Poisson

Xét 1 diy gdm v6 han phép thir doc Iap lién quan dén sk A, c6 xac subt
xuat hién sk A & phép thi thi n la p, thod man Ii)m npn = A

n—o0o
= x4p xi X ~ Pj.
Ap dung: Néu X ~ B(n; p) véi n rat I6n, p rAt nhd gan 0 thi c6 thé x4p
xi X ~ Py véi A = np. Khi d6, véi k € N,

P(X=k)~e ".—
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