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1. Céc khai niém
°

1.1. Dinh nghia bién ngiu nhién

Khi cho tuong ting cac két qua clia mdt phép thi véi cac sb
thuc ta dugc mét bién ngau nhién.

Vi du 1: Goi X 13 s6 chAm xult hién khi tung 1 con x(c x3c.
Khi d6 X |a 1 Bnn nhin cic gid tri 0,1,2,3,4,5,6.

Vi du 2: Tung 1 ddng xu, tuosng dng mit sip ta quy udc X
nhan gid tri 1, m3t ngla nhan gid tri 0.

Vi du 3: M6t xa thi bin vao bia cho téi khi ndo tring thi
ding. Goi Y 13 so vién dan can dung, khi dé Y la mét Bnn
nhan gid tri dém dugc v han.

Vi du 4: Goi Z 13 nhiét db khi dun 1 4m nuéc. Khi d6 Z 13
mét Bnn nhén gia tri lién tuc.
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1. Céc khai niém
.

1.2. Bang phan phbi cia bién ngdu nhién rdi rac

Bang pp xs clia 1 Bnn gdm 2 dong: 1 dong ghi cac gié tri,
mét dong ghi xac suat tuong (ing

X|x1 Xo .. Xk .. x,,|...
Plpr P2 o P - ol -

Vi du
Chii y: tong Xs phai bang 1: ¥p, =1
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1. Céc khai niém

°
1.3. Ham phan phbi xac subt

Vi du: dit ciu héi ty 1& thi sinh trong mét ky thi dudi 4 diém,
5 diém, 7 diém, 8 diém... |a bao nhiéu?

Dinh nghia

Ham pp xs clia Bnn X |3 ham sb F(x) cho béi
F(x)=P(X <x), x e R.

Vi du

Mot sb tinh chat ctia ham phan phéi:
0<F(x)<1

liMmy oo F(x) =0, lime 0o F(x) =1
F(x) 1a ham khéng gidm

P(a< X < b) = F(b) — F(a)

F(x) 1a ham lién tuc trai.

©eecee
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1. Céc khai niém
°

1.4. Ham mat d6 xac suat

Dinh nghia

Né&u ham pp xs F(x) cia Bnn X c6 dao ham véi moi x € R
thi ham dao ham f(x) = F’(x) dugc goi la ham mat dé xac
suat cta X.

Cha y: Bnn rdi rac khéng c6 ham mit dé Xs

Mot sb tinh chat ctia ham mat dé:

@ f(x)>0véi moi xeR

Q@ F(x)=J"_f(t)dt

@ P(a<X<b)=[F(x)dx

@ N&u X c6 ham mat d6 thi P(X = a) =0
@ [Tf(x)dx=1
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c sb dac trung cia bién ngdu nhién uy luat xac sudt thudng gip 4. Xap xy phan phéi nhj

Ky vong (hay trung binh) ctda Bnn X, ky hiéu la E(X) hodc
M(X), dinh nghia bdi,
@ Né&u X 13 Bnn rdi rac thi

E(X) = xupx:

va néu X 13 vo han thi thém didu kién S |xcpx| h6i tu.
@ Né&u X la Bnn lién tuc c6 ham mat dé f(x) thi

E(X) = /_ - xf (x)dx,

o0

véi Dk [ |xf(x)|dx hdi tu.
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chit coa ky vong:
C, véi C la mbt h5ng sb
E(X), v6i k e R
E(X)+ E(Y)
la cdc Bnn doc |ap thi

p(X) thi E(Y) = [T ¢(x)

E(XY)

E(X)E(Y)

) (x)dx



2. Céc sb dic trung cia bién ngiu nhién M
®0

2.2. Phuong sai

Gia st X la bnn c6 ky vong E(X). Khi dé phuong sai clia X la
sb
D(X) = E[X — E(X)].

Ta ciing c6

D(X) = E(X?) — (E(X))*.

Vidu...
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Tinh chit cia phuong sai:

@ D(C) =0, véi C la mdt h3ng sb
@ D(kX) = k*D(X), v6i k € R

@ N&u X, Y Ia cic Bnn doc lap thi

D(X +Y)=D(X)+ D(Y)



o(X) = /D(X).

Chii y: 0(X) ¢6 don vi nhu don vi cda X.

Phan Quang Séng Chuwong 3: Bién ngiu nhién



2. Céc sb dic trung cia bién ngiu nhién

Mod(X)

@ Né&u X 13 Bnn rbilrac thi Mod(X) la diém x, tai dé Xs
P(X = x;) 16n nhat.

@ Néu X 13 Bnn lién tuc thi Mod(X) 1a diém tai d6 ham
mat d6 f(x) dat gid tri I6n nhat.
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én 3. Mot sb quy luat xac suit thudng gip 4
.

3.1. Phan phéi nhj thirc

Bnn X ducc goi 1a ¢ phan phbi nhi thdc, ky hiéu
X ~ B(n, p), néu né c6 bang pp Xs

X| o0 1 k oo
Pl Cp%" Cipg"t .. Cpfq"* .. CGp'd° |

v6i0<p<l g=1—p.

Néu X ~ B(n, p) thi

E(X) = np, D(X) = npq
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3. Mot sb quy luat xac suit thuong gip 4
°

3.2. Phan phéi Poisson

Bnn X dudc goi 3 c6 phan phbi Poisson véi tham sb thuc
A > 0, ky hiéu X ~ Py, néu né cé bang pp Xs

k n

1 .
- A A — AN A\
P | e e 1 e KT T

e
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1. Céc khai niém Céc sb dic trung ¢ én ngiu nhién 3. Mot sb quy luat xac suit thudng gap 4
[ Jelele}

3.3. Phan phbi chuén

Bnn X duoc goi |3 cé phan phéi chuin véi hai tham s& 1 va
02 (o > 0), ky hiéu X ~ N(u,0?), néu né ham mat d6 Xs

X
1 =«

o\ 21

f(x) =

Khi dé
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4

Fix)

Ham mat d6 va ham phan phéi clia pp chuin



Phan phéi chudn téc: X ~ N(0,1) (z =0 va o0 = 1), khi d6
viet f(x) = ¢(x) (ham Gauss) va F(x) = ®(x) (ham Laplace).

() D(x)

: ign ticl 1 1
1 /

4

Ham mat d6 va ham phan phbi cla pp chuin tic



Phan phéi chudn téc: X ~ N(0,1) (z =0 va o0 = 1), khi d6
viet f(x) = ¢(x) (ham Gauss) va F(x) = ®(x) (ham Laplace).

() D(x)

: ign ticl 1 1
1 /

4 x N 4 X
x

Ham mat d6 va ham phan phbi cla pp chuin tic

M6t sb tinh chét:

Ham ¢ 13 ham ch3n ¢(—x) = ¢(x), don diéu gidm trén
(0, +00).

Néux24hoécx§—4th‘|g0%0.

O(—x)=1—-d(x)

Néu x > 4 thi ® ~ 1; Néu x < —4 thi ¢ = 0.

©

© © 6



Ap dung tinh Xs véi phan phéi chuan

Gia sit X ~ N(u,02). Cha ¥ ring ta c6 thé viét

1 x—pu

Do dé6:

P(a < X < b) = F(b) — F(a) = o(2—1) — o211

Vi du: Gid sit X ~ N(3,4). Tinh P(X < 5)va P(2 < X < 4).



4. Xap xy phan phéi nhi
°0

Nhic lai: gid sit X ~ B(n,p), v6i0<p<1,g=1—p.

X| 0 1 k o
P Cp%" Cipg"™ ... Cipfq"F ... Cip"q° |
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4. Xap xy phan phéi nhi
°0

Nhic lai: gid sit X ~ B(n,p), v6i0<p<1,g=1—p.

X| 0 1 k o
Pl Cr%q" Cpg™t . Cipfq"™* . Cp"q° |
@ Khi nlén,
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4. Xap xy phan phéi nhi
°0

Nhic lai: gid sit X ~ B(n,p), v6i0<p<1,g=1—p.

X| 0 1 k o
P Cp%" Cipg"™ ... Cipfq"F ... Cip"q° |

@ Khinlén, X =~ N(u,0?), véi = np, 0® = npq. Do d6
)s

ko —
P(X < ko) ~ d(2—Hy,

g

1 x-—
P(X = k) ==~ o

o

ky — ki —
Pk < X < ko) ~ &( 20“)—¢( 10“)
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4. Xap xy phan phéi nhi
°0

Nhic lai: gid sit X ~ B(n,p), v6i0<p<1,g=1—p.

X| 0 1 k o
P Cp%" Cipg"™ ... Cipfq"F ... Cip"q° |

@ Khinlén, X =~ N(u,0?), véi = np, 0® = npq. Do d6
)s

ko —
P(X < ko) ~ d(2—Hy,

g

1 x-—
P(X = k) ==~ o

o

ky — ki —
Pk < X < ko) ~ &( 20“)—¢( 10“)

@ Néu p gn 0 hodic gan 1,
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4. Xap xy phan phéi nhi
°0

Nhic lai: gid sit X ~ B(n,p), v6i0<p<1,g=1—p.

X| 0 1 g k o
P Cp%" Cipg"™ ... Cipfq"F ... Cip"q° |

@ Khinlén, X =~ N(u,0?), véi = np, 0® = npq. Do d6
)s

ko —
P(X < ko) ~ d(2—Hy,

g

ko — 1 ki — p
-

) ot

1 x-—
P(X = k) ==~ o

o

Pk < X < ko) = &(

@ Néu p gan 0 hodic gan 1, khi d6 X ducc x4p xy bdi pp
Poisson X = Py, v6i A = np. Do d6
P(X = k) ~ e

k!
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4. Xap xy phan phéi nhi
oe

Vi du 1: Trdng 400 cay biét xac subt dé m&i cay sbng 13 0, 8.
@ Tinh xac suit c6 ding 320 cay sbng.
@ Tinh xdc suit c6 tir 300 dén 360 cay sbng.

Vi du 2: T7 18 ngudi c¢6 ky sinh triing st rét trong mau cua
mét vung la 0,01. L3y mau mau cda 100 ngudi. Tinh xac suat
c6 5 mau cé ky sinh trung sot rét.
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