Chwong 3.Cac dac trwng cta dai lwong ngau
nhién va vécto ngau nhién.
§1 Ky vong

1. Dinh nghia
Binh ngha 1.1: Gia st T (X=%)=2=E(X)=2 xp

Dinh nghta 1.2: Gia sk X lién tuc va c6 ham mat d6 la fy (x)

= E(X)= +J:.:x.fx (x)dx

Y nghia: Ky vong E(X) 1a gié tri trung binh cta X

2. Tinh chét: (1) E(C) = C,(2) E(CX) = C.E(X) ,C Ia hing sb
(3) E(X+Y) = E(X) + E(Y)
(4) X, Y doc 1ap suy ra E(XY) = E(X).E(Y)
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§2: PHUONG SAI

1.Dinh nghia 2.1:Phwong sai cta dai lwgng ngau nhién X
a: D(X)=E|(X-E(X)) |

Pinhly 2.1 : ,

D(X) = E(XZ) —(E(X)) vOi E(XZ) — fo.pi , néu X roi rac ;

( ) jxf dx , néu X lién tuc.

2. Tinh chat: (1) D(C)=0; (2) D(CX) = C.D(X)
(3) X,Y doc lap suy ra D(X+Y) = D(X)+D(Y)
(4) D(C+ X) = D(X), v&i C la hang sb

3.D0 léch: (X)= \/D (X)
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§3.Cac dac trweng khac cua dai lwong ngau nhién
1.Mod X (gia tri ciia X (rng v&i xac suat Ié&én nhat)
Dinh nghta 3.1: Gid st* Xroiracva  P(X=x,)=p,

— Mod X =x, néup, = Max p,

Dinh nghta 3.2: Gia st X lién tuc va co ham £ (x ) ta cé
= Mod X =x, néuf, (xo) = Max [ (x)
2. Med X(medium — trung vi X)

BPinh nghia 3.3: MedX =m<P(X<m)<1/2,P(X >m)<1/2

Dinh Iy 3.1: Néu X lién tuc thi . 1
MedX =m < FX(m):j_ Iy (x)dxza
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3.Moment
Dinh nghia 3.4: Moment cap k cua dai lwong ngau nhién X

dbi voisb ala
E|(X-a)"

a =0: moment goc

a = E(X): moment trung tam.

4. Hé so nhon va hé so bat doi xirng(xem SGK)
Vidu 3.1: (cosx,xe[O,ﬂ/2]

X ~ —
i (x) io,xgg[o,n/z]

iy /2
E(X)= J;O x.fy (x)dx = IO X.COS xdx = %—1
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2

o /

2
D(X):r/zxzcosxdx—(z—lj =7-3
E(Xz)
Mod X =0
Med X =m <:>I_m fX(x)dx=Imcosxdx=1/2

0
Ssmm=1/2,mel|0,x/2]|<>m=rx/6

Vi du 3.2 :Cho X ¢ bang phan phdi xac suat nhw sau

X|1 2 .. m—-1 m m+l ... k

k-1

Plp g . ¢°p ¢'p ¢"p ... ¢p
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2 _ | 1
E(X)=> kpgq ' =p = —
k=1 (l—q)
2
D(X) = kzpq’”—(l—j
k=1 ) P
B(x?)
_p.l-l-q _(1_)2:1—|—q_1 :q
1-¢g)° p p>  p° p°
Mod X = 1

(p(1+q+...+qm_2)£1/2
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l1—q 1
: <1/2 | m-1 ~ —
1 —g'<1/2 |9 =5
= =2 =2 |
e "> .
p 24y, Uma 22 e 2
\ l—q L 2
Sming<-In2 , (m-1)lng>-In2
—In2 —In2
— <m< +1
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Vidu 3.3 : Cho X c6 bang phan phdi xac suat sau:
X | 2 5 7
P10,4 03 0,3

E(X)=2.0,4+5.0,3+7.0,3=4,4

D(X)=2"04+5"0,3+7"0,3—(4,4)
E(;gz)
o(X) = D(X) =2,107

Mod X =2 ; Med X =5
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Cach dung may tinh bo tui ES

« M& tan so(1 lan): Shift Mode | Stat On(Off)

 Nhap: Mode Stat 1-var
X, | N,

l l

2 104

5 10,3

7 10,3
AC: bao ket thuc nhap div liéu
Cach doc két qua: Shift Stat Var

x=-E(X)=4,4

O, =XON=0X=>> G(X)I 2,107

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Cach dung may tinh bo tui MS:
Vao Mode chon SD
Xoa dir lieu ca: SHIFT CLR SCL =

Cach nhap so liéu :
2: 0,4 M+
5; 0,3 M+
7:0,3 M+
Cach doc ket qua:

x=—E(X)=4,4

o,=xon=ocx=>0c(X)=2,107

SHIFT S - VAR
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Vi du 3.4: Tung cting 1 1ic 5 con x{c xac can
do6i,ddng chat .Goi X 1a tdng s diém nhan dworc.
Hay tinh E(X), D(X)

Giadi: Goi Xi la s6 diém cua con xuc xac thir i

X=X +X, +...+ X,
E(X) =E(X)+...+E(X;) =5E(X,)
Xi doc lap =D(X)=D(X)+D(X, ) +..+D(X;) =5D(X)

11


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

§4: Ky vong cia ham |Y = ¢ (X)

1.Trvong hop révi rac:

P(X=x)=p,=E0)=) ¢(x)p
2.Trerorng hop lién tuc: |

X~ fo (x)= EX)=[ o(x)fy (x)dx

Vidu4.1: )
T
COS X, X € —
[ 2}

el g

Cho X~fX(x):<

Tim ky vong va phwong sai cua Y= sinX.
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. 2
E(Y) :_[Oﬂ/zsinxcosxdx: sz )

E(Yz) = joﬂ/z Sin” x cos xdx = siri A
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§5: Ky vong ciia ham |Z=¢(X.Y)

1.Trwérng hop révi rac: P (X =X, Y = yj)= P

= E(Z) Z (xl.,yj).pij
E (XY) Z X; YDy
2.Trwrong hop lién tuc: (X Y) lién tuc va c6 ham mat do

f(x,y)
”gp X y x ,V dxdy
Vi du 5.2:

Vidu 5.1:

Q
f(x,y) — J8xy, néu beSy < i, (hinh 5.1)

0, néu trai lai.
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HINH 5.1

®

L
\
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E(X)= _L!x.f (x.y)dxdy = [ dy[’ x.8xydx
E(Y)-= j_!y.f(x,y)dxdy _ joldyjoyy.sxydx
E(YZ):RUyz.f (x,y)dxdy
E(Xz):R”xz.f(x,y)dxdy

E (X.Y): ""! xy.f (x,y)dxdy

16

ccccccccccccccccc


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

§6: Cac dac trwng cua vector ngau nhién

1.Ky vong: E(X,Y) = (E(X),E(Y))
2. Hiép phwong sai (covarian):
Binh nghia 6.1: cov(X,Y) = E[(X - E(X)).(Y — E(Y))]
DPinh ly 6.1: cov(X,Y) = E(XY) — E(X).E(Y)
Tinh chat: (1) X,Y déc 1ap thi cov(X,Y) =0
(2) cov(X,X) = D(X)

<3>cov[f X,.,fyjjzﬁjm(xi,yj)

i=1 j=1 i=1 j=1
e(Ex. 5%, )-E 0% Do,
i=1 k=1 i=1 ik
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3. Hé so twong quan

Dinh nghia 6.2: R

cov(X,Y)

e O'(X).J(Y)

Tinh chat: (1) X,Y doclap =R, =0
(2) Ry |<1LVYX,Y

(3) |ny|=1<:> da,b,c:aX +bY =c

Y nghia: Hé s6 R,, dac trwng cho s rang bucf)c‘tuyén tinh
giba X va Y: |R,,| cang gant, thi X,Y cang gan cé quan

hé tuyén tinh.
4. Ma tran twong quan:
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cov(X,X),cov(X,Y)
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 Vidu 6.1:Cho cac bién ngau nhién X, X,,...X;1.%,...Y
co phwong sai déu bang 1 va

ooV X. X | =pieov( .Y | =prioov X.Y ) =p,
Tim hé s6 twong quan cla 2 bién ngau nhién:

Giai:
cov(U,V) COV(ZXZ,ZYJ ZZCOV(X Y) mn.p,

=1 j i=l j=l

U)= cov(iXi,ZXk) = ZD(Xi)+Zc0V(XZ.,Xk) =m+m(m-1).p,

D(V)=n+n(n—l).p2
cov(U,V) _ m.n.p,
O'(U)-U(V) \/m+m(m—1)p1.\/n+n(n—1)p2
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5. Cach dung may tinh bo tui

a)Loai ES: MODE STAT a+bx

AC

Cach doc két qua:
SHIFT STAT VAR x=—E(X)
SHIFT STAT VAR xon=-0(X)
SHIFT STAT VAR Y="E(Y)
SHIFT STAT VAR Yon=>0o(Y)
SHIFT STAT REG 7 =— R,,
SHIFT STATSUM S .= E(XY)

CuuDuongThanCong.com https://fb.com/tailieudientucntt

20


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

b) Loai MS: MODE REG LIN
Cach xéadiv lieuct: SHIFT CLR SCL =

Cach nhap dir liéu :

X,V.i3p; M+

Cach doc két qua:

SHIFT S-VAR x == E(X)
SHIFT S-VAR xon=-> o (X)
SHIFT S-VAR > y =— E (Y )
SHIFT S-VAR > yon =— o (Y)
SHIFT S-VAR >> r =— Ry,
SHIFT S-SUM >3 xy=— E(XY)
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Vidu 6.2: Gia st X,Y ¢6 bang phan phdi xac suat sau:

0,1

0,2

0,3

0,4
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.Bang trén twong dwong véi bang sau:

uuuuuuuuuuuuuuuuu

P;

0,1

0,2

0,3

0,4
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Nhap bang so liéu vao may tinh,ta co:

x=>E(X)=14
xXon=—> O'(X) =0,9165

y=>E(Y)=4,2
yon =—» G(Y) =0,9798

r=-> R, =-0,0891

> xy=—E(XY)=5,8
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