Chu’o’ng93
CAC PAC TRUNG CUA PAI LUQNG

NGAU NHIEN

Tu phan phoi clia dai lugng ngau nhién ngudi ta rit ra cdc sd dic trung
cho mot mit ndo d6 cia dai luong ngiu nhién. Cdc s6 nay goi la cdc dic

trung cua dai luong ngiu nhién.

3.1. KY VONG

1- Dinh nghia ky vong
Cho X 1a dai lugng ngiu nhién rdi rac cé cdc bing phan phoi xdc

SUAt:

X

X4

X5

Xn

P

P

Po

Pn

Khi d6 ta goi ky vong ctia X 1a s0:

EX)=x{p; +Xgpg +...+X,

anpn 3.1)
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Trong tr1r6ng hgp c6 vO han xn thi ta noi X/cé ky vong va E(X) la ky
vong ctiia né n€u chuoi (3.1) hdi tu tuyét doi.

Vi an =1 nén:

min x; <KE(X) <max x;

Do d6 E(X) 1a mot gi4 tri trung binh cia cdc xi, mdi xi dudc tinh vdi ty
trong piA.

Vay: ky vong ctia dai lugng ngau nhién 13 trung binh theo x4c suat
cdc gid tri c6 thé nhan cla dai luong ngiu nhién dé.

Trudng hdp X 1a dai ludng ngau nhién lién tuc thi vai trdo cia ham
mat do xac suit f(x) gidng nhu bing phin phoi x4c suit, tdng (1) tuong
rng v4i tich phan j xf (x)dx. Do do:

Né€u X 1a dai lugng ngiu nhién lién tuc ¢6 ham mat do f(x) thi ky
vong cua X 12 so:
E(X)= j xf(x)dx  (3.2)
Ta n6i X ¢6 ky vong néu tich phan (3.2) hoi tu tuyét doi.
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Vi du 3.1. Chuim chia khoa c6 sdu chia, trong d6 c6 hai chia mé dudc
ctta. Thi tirng chia (tht xong bd ra ngoai) cho d€n khi mé dudc ctra. Tim
s6 1an thir trung binh m§ dugc cira.
Gidi.Goi X 12 s6 1an d€ mé dugc cta. Ta can tim E(X). Ta ¢6:
X=11,2,3,4,5}
Goi Ai 12 bi&n ¢6 14n thtt i m& dugc cta (i=15). Khi d6:

P(X=1) = P(A,) = % 1

3

P(X=2) = P(A1A,) = PA1)JP(A, /A = 2.2 24
? . 65 15

PX=3) = P(K1K2A3) = %

P(X=4) = P(A1A2A3A,) = %

P(X=5) = P(A1A2A3A4A;) = 1_15
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Bang phan phdi x4c suat ciia X la:

X 1 2 3 4 5

r 4 1 2 1

P 3 15 15 15 15

Tu’dé: 1 4 1 2 i_z

EX)=1.—+2.—+3.—+4.—+5 =
3 15 15 15 15 3

S6 1an thit trung binh 13 2,33.
Vi du 3.2. Cho X 1a dai lugng ngau nhién c6 ham mat do:
F(x) = 2x né:u xe[0,1]
0 néu x¢[0,1]
tim ky vong cua X.

1
Go 4 o. . 1 3
tal E(X):J‘+ Xf(X)dXZj 2X2dX:2i :g

o 0 3| 3
2- Tinh chdt ciia ky vong

Pinh Iy 3.1. Véi moi dai lugng ngiu nhién X,Y va hing s6 C ta cé:
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(i) E(C)=C

(ii) E(X +Y) = E(X) + E(Y)

(i)  E(CX)=CE(X)

iv)  E(XY)=EX)E(Y)néu X va Y doc lap.

Chitng minh
(i) Bang phan phoi xdc sudt cia X =C Ia:
X C
P :

Do d6 E(X) = C.1 = C.
(ii)) N€u X va Y rdi rac c6 bang phan phdi x4c suit dong thdi nhu trong
muc 2 phan 2.3 chuong 2 va X + Y c6 bang phan phdi x4c suit nhu trong
muc 3 phan 2.4 chuong 2 thi:

EX+Y) =Y z.p, = Z[Zk ZpijJ
k=1

k=1 Xj+Yj=2k
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m n
3 Y 4y =Y ZX Py +ZZ.‘/JPU

i=1j=1 i=1j = i=1j=

kil

ZquJ X)+E(Y)

Néu X va Y lién tuc co ham mat do xdc suat dong thdi 1a f(x,y) thi:

EX+Y)= f:zfx v (z)dz= r:z{ [[ £, y)dxdy}dz

X+y<z

— j j (x+ y)f(x, y)dxdy = ” xf (x, y)dxdy + ” vi (x, y)dxdy
R2 R2 2

_ j:x( j:f(x y)dyjdx T j:y( j:f(x y)dxjdy
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_ j:xfx (x)dx+ f:ny (y)dy =EX)+E(Y)
(iii) N€u X rdi rac thi:
E(CX)=) (Cx;)p; =C) _x;p; =CE(X)

1 1
Xét trudng hop X lién tuc. N&u C = 0 thi k&t qua 12 hi€n nhién.
N€u C~0va X ¢6 hAm mat do 1a f(x) thi dé dang thdy CX c6 ham mat

dola —£&) Tirdo:
cl C
C>0 : E(CX) = Lo 5 f(cjdx - C j tfft)dt = CEX)

D¢ X —0
C<0: E(CX) = - Lo - f(ajdx - - Ctf(tdt = CEX)
(iv) Néu X va Y rdirac va doc 1ap thi:

BKY) =) Z x¥p5 =Y Z Xi¥iPid; = (Z Xipij(z quj]
i 1=1

i=1j= i=1j=

= E(X)E(Y)
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Né&u X va Y lién tuc thi do ching doc 14p nén ham mat dd dong thoi
f(x,y) = {X(x).fY(y). Tu do:
+00 +00
E(XY) = j j xyfy (0f, (y)dxdy = j  xfy(0dx. j  yfy(ydy
R2
= EX).E(Y)
3.2. PHUONG SAI
1- Dinh nghia phuong sai
Cho X 1a mot dai lugng ngiu nhién c6 ky vong E(X). Khi dé ta goi
phuong sai cia X la ky vong ctia binh phuong d6 sai khac gitta X va
E(X), ky hi¢u la D(X). Vay:
D(X) = E[(X - E(X))2]
Ky hi€u: a = E(X), thi:
D(X)=E[(X-a)2] =E(X - a)2
Nhan xét. T dinh nghia phuong sai va y nghia ctia ky vong ta thay
phuong sai 12 trung binh ctia binh phuong sai sO gitta X va E(X). Nhu
vay phuong sai cang nho thi cac gia tri cia X cang tdp trung xung quanh
E(X).
N€u X rdi rac ¢6 bang phan phoi xdc suit:



X

P

P

Py ...

P, -

thi (X — a)2 ¢6 bang phan phoi x4c suat 1a:

Do d6 ta c6 cong thic:
DX)=>"(x; —a)’p;

Néu X lién tuc, c6 ham mat do xdc suat f(x) thi ta c6:

ta co:

(X —a)?

(X1 - a)2

(Xz - a)2

(X, — )

P

P

Po

Pn

D(X) = j j:(x _ a)?f(x)dx

2- Tinh chdt cua phuong sai
Dinh 1y 3.2. V6i moi dai lugng ngiu nhién X, Y va hang s6 C

i) DX)=0, D(C)=0
(ii) D(CX) = C’DX)

(ii)) DX) = EX?-(EX))?

Chuong 3
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(iv) DX +Y) = DX)+D(Y) néu X va Y doc lap.
D(X + C) = D(X)
Chitng minh
(i) D(C) =E(C - E(C))2 = E(C - C)2 = E(0) = 0.
(i)D(CX) = E(CX — E(CX))2 = E(CX — CE(X))2
- C2E(X — E(X))2 = C2D(X)
(iii) D(X) = E(X — a)2 = E(X2 — 2aX + a2)
- E(X2) — 2aE(X) + a2
— E(X2) — a2
(iv) DX + Y) = E(XX + Y)2 — (E(X + Y))2
= E(X2 + 2XY + Y2) — (E(X) + E(Y))2
= E(X2) — (E(X))2 + E(Y2) — (E(Y))2
= D(X) + D(Y)
(do X, Y doc 1ap nén E(XY) = E(X)E(Y)).
Nhan xét. Do D(X) > 0 nén ta dinh nghia d0 1éch cia X la:

o(X) = +/D(X)
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Do 1€ch cling c6 y nghia nhu phuong sai. P61 luc ta cling ky hi€u phudng

sai la o2.
Néu X roi rac thi:

BX*) = 3 <t

Néu X lién tuc thi:

E(Xz) = Toxzf(x)dx

Do d6 theo (i11), dinh ly 3.2 ta cting ¢c6 thé€ tinh dugc phuong sai.
Vi du 3.3. Cho X ¢6 badng phan phdi x4c suat:

X

1

0

3

P

0,2

0,3

Tinh E(X) va D(X).
Gidi. Ta co:

E(X)=-1.0,2 +0.0,5 +3.0,3=0,7

tir d6:D(X) = (=1 — 0,7)2.0,2 + (0 = 0,7)2.0,5 + (3 - 0,7)2.0,3 = 2,41

C6 thé tinh phuong sai theo cdch khéc:



E(X2) = (-=1)2.0,2 + 02.0,5 + 33.0.3 = 2.9
D(X) = B(X2) - [E(X)]2 =2.9 — 0.72 = 2,41
Vi du 3.4. Cho X c6 ham mat dd x4c suatla:
£(x) {3X2 néu x e 0,1]
néu x ¢ [0,1]
Tinh E(X) va D(X).

+00 1 1
Giadi. Ta c6: ) 354 3
EX) = _jxf(x)dx = jX.SX dx = TO =7
400 92 1 9
D) = | [x - §j foods = [ x - §j 3x%dx
_3 9 9 .\ 3
:(—XZ——X4+—X3J - =
5 8 16 . 80

C6 thé tinh D(X) theo cach khéc:

Chuong 3
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1

2\ 2 _ _ § 5 _ §
E(X?) —I x“f(x)dx —j 3xdx X =5
tu do: 2
(X2 2 _ S [3)_ 3
D(X) = EX*)-(EX)) = ( 4) 30

3.3. MOT SO PAC TRUNG KHAC CUA PAI LUGNG NGAU
NHIEN

1- M6t ciia dai lugng ngdu nhién
Cho X 1a dai lugng ngiu nhién rdi rac c6 bang phan phdi x4c sult:

X X, Xy v X .o

P P, Po woo P e

Néu pi, = max py thi ta goi mot clia X 1a:

mod(X) = X,
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Mot ciia X goi 1a sO ¢6 khd ning nhat (xem muc 1.4 chuongl).

Cho X 1a dai luong ngiu nhién lién tuc ¢6 ham mat do f(x). Néu
f(xo0) = maxf(x) thi ta goi mot cia X la:

mod(X) = xo
Vi du 3.5. Néu X ¢6 badng phan phdi x4c suat:
X —1 0 2 3
P o001 04 03 0,2
thi: mod(X) = 0.

Vi du 3.6. Néu X c6 ham mat do:

1 néu xe[0,1]
f(x) = .
O néux¢[0,1]

thi mod(X) 1a mot gi4 tri bat ky thudc doan [0,1].
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2- Trung vi ciia dai luong ngdu nhién

Cho X 12 mot dai lugng ngau nhién. S m goi 1a trung vi cia X, ky
hiéu 1a med(X) néu:

1
P(X<m)§§ va P(X>m)< 9

Vidu 3.7. Cho X, Y ¢6 bing phan phdi xdc suit:
X 0 1 2 3
P 03 04 0,1 0,2

Y 0 1 2 3
P 02 03 0,2 0,3

Khi d6 med(X) = 1, med(Y) 1a mot gid tri bAt ky thudc khodng (1,2).
Vi du 3.8. Cho X 1a dai lugng ngau nhién c6 ham mat do:

_ p y
2% néu x>0

f(x) =

0 néu x<0 2
Tim mod(X), med(X). K
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Gidi. T do thi ciia ham f(x) ta thay:
maxf(x) =£(0) =2
nén: mod(X) =0
Goi m 1a med(X), ta can tim m dé:

1
PX<m)=—
( 2
tuc la: 1 m o 1 o1
J_{O(X)dx—éije = - = -e .
— e =9 = mzlm—2
2
In 2
vay: med(X)-nT

3- Momen trung tam
Cho X 1a mot dai ludng ngau nhién ¢ ky vong E(X) = a. Ta goi
moOmen trung tim cap k cua X 1a:

e = 1y (X) = EX-a)f
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Ta goi mémen goc cap k 1a: v =EX¥). Taco: y,=a
Theo cong thirc nhi thitc Newton:

u, =EX-2a)" =E| > Ck(-a)* X"~
k=0
=Y Cr(-D*a*EX" ")
k=0

hav:
Yy =D Dy,
k=0

Theo dinh nghia, ta c6 ngay:
“o :]-a M1 :O> Ho :D(X)

v6imoi n= 2, do y,=1 nén:

n-2
Hn = Z(_]-)kYn—kyll{ T (_l)n_l(n_ DY?
k=0



tor cong thic nay ta co: 5
Ho =72 —71

3

Y3 =Y3—3Ya¥1 + 2v1

4
My =Y4 — 473y +6y57; - 3]

Vi du 3.9. Cho X ¢6 bidng phan phdi x4c suat:

X —1 0 1 2
P o1 02 04 0,3

Tim cdc mdmen d€ cip 4 clia X.
Gidi: y,=L y;=a=0,9; v,=17;, y3=27;, y, =65
T dé: py,=1,7-0,9%=0,89
us=2,7-3.1,7.0,9 + 2.0,9° =— 0,432
n, =65-4.27.09 + 6.1,7.0,9° -3.0,9* =3,0737

Chuong 3
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Vi du 3.10. Cho X ¢6 ham mat do la
2x néuxel0,1
f(x)= o xelol
néu x ¢[0,1]
Tim cdc mOmen dén cip 4 clia X.
Gidi. C6 thé chirng minh dugc:

E(X™)= j_“’oxnf(x)dx

dodsé: o _q., -2, L 2 _1
Yo » 11 37y2 27Y3 57Y4 3
Tu doé _l_zz_i
"279713) T18
2
2ol 22 L
5 2 3 3 135
2 4
not-42 2,612} 5[2) . L
3 5 3 2\ 3 3 135
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4- Hé s6 bat doi xving. Hé s6 nhon

Vi cdc ky hiéu nhu trong muc 3, ta goi hé s6 doi xing cia X 1a so

Vi = H:; ___Hs
% (1y)° /2
Khi: y, =0 thi phan phdi ddi xiing y
v1 >0 thi phan phdi 1éch bén phai -
v; <0 thi phan phéi I¢ch bén trdi Y =1() n<?
Trén hinh vé: , a <med(X), phan phoi
1éch bén trai. U a Med(X) X

Ta goi hé s6 nhon cia X la:

p p
Yo =—f —3=—"-3
o Ho

Xét cdc phan phoi c6 ky vong a, phuong sai o2 Phan phdi ¢c6 ham mat
do:
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(x-a) Y.
1 2

o 2 y2>0
ov2n
goi 12 phan phoi chuin. V6i phan phoi
chuéin ta c6 y,=0 . So sdnh do thi ham
mat do cdc phan phdi cé ky vong a, i
phuong sai o%a thay: 0
Y9 >0 c6 do6 nhon cao hon phan phdi chuan
¥9 <0 c6 d6 nhon thap hon phan phdi chuin

3.4. DAC TRUNG CUA VECTO NGAU NHIEN HAI CHIEU VA
NHIEU CHIEU

1. Ky vong

f(x)=

y, <0

Cho vectd ngiu nhién hai chiéu Z = (X,Y); ta goi ky vong clia Z 1a
vecta:

E(Z) = (E(X), E(Y)) R2
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2. Ky vong ciia hAm mét vectd ngau nhién
1- Truong hop roi rac
Gia st (X,Y) c6 phan phdi dong thdi phan phdi (X = xi,Y =yj) =
pijva Z=0¢X,Y), khi do ta co:
E(Z) =) zP(eX,Y)=z;)

:ZZ(P(Xi>Yj)pij

i=1j=i
2- Truong hop lién tuc
Gia st (X,Y) c6 ham mat do dong thdi 1a f(x,y) va Z = . Khi d6 ta
co: E@)= ([ otx, y)f(x,y)dxdy
(R?%)
3. Ky vong cé diéu kién
1- Truong hop roi rac

V6i cac ky hiéu nhu trong muc 2.3, ta ¢6 cdc ky vong diéu kién:
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EX/Y=y;) —ZX le,J Ln

J

E(Y/X=x,) =Zyjl, i=1,m
- p
j=1 !

2- Truong hop lién tuc

Vi cdc ky hiéu nhu trong muc 2.3, ta ¢6 cic ky vong c6 diéu

kién: +0
e EX/y) = BX/Y=y) = j xfy, , (x)dx

E(Y/x) = E(Y/X=x) = f”ny  (y)dx

Ta ciling ky hiéu E(X/Y) 1a dai lugng ngiu nhién nhan gi4 tri E(X/y) khi
Y =y va E(Y/X) 1a dai ludng ngau nhién nhan gid tri E(Y/x) khi X = x.
Pinh Iy 3.3. (Cong thitc ky vong toan phan):

E(E(X/Y)) = E(X)
Chitng minh. Trudng hgp rdi rac:
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EEX/Y) = Y EX/Y=y,q;

Trudng hgp li€n tuc:

EEX/Y)) = f:E(X / y)fy ()dy

_ r:[ [“xtxsy <x>dx]fy (y)dy

— J‘{ jX Fy(y) dXJfY (y)dy

=00 \ —00O

-+ o0

_ _[ X[T f(x, y)ddeX

—0o0

= j xfy (x)dx = E(X)
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4. Covarian. Ma tran tuong quan
Cho vecto ngau nhién Z = (X,Y). Khi d6 ta goi covarian cta Z la:
cov(X,Y) = E[(X - E(X)) (Y — E(Y))]
Biing bi€n ddi don gidn ta c6:
cov(X,Y) = E(XY) - E(X)E(Y)
Khi tinh covarian, can chd ¥ ring trong trudng hop rdi rac thi:

E(XY) - Z Z XIYJPIJ

i=1j=
va trong trudng hgp lién tuc thi:

BXY) = [[ xf (x, y)dxdy

- N , (R?)
Tu dinh nghia ta co:

D(X) = cov(X,X)

Ta goi ma trdn tuong quan (hay ma tran hi€p phuong sai) cua
(X,Y) la:

DX, Y) = (cov(X, X) cov(X, Y)J _ (D(X) cov(X, Y))

cov(Y, X) cov(Y,Y) cov(X,Y) D(Y)
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Vi du 3.11. Cho vectd ngau nhién Z = (X,Y) c6 ham mat do:

f(x,y) = )

d {0 néu tréi lai
tim cov(X,Y) va D(X,y).

Giai.Ta co6:

8xy néu 0<x<y<l

fx (0 =[x y)dy =

4x(1-x?) néu xe[0,1]
néu x¢[0,1]
, 4y3 1néu ye[0,1]

fy(y) =4 )
¥ |0 néu y¢[0,1]

1 8
EX) =| 4x2(1-x®)dx=—
(X) .0X( X)X15

o1
E(Y) = 4y2dy=§

(0)

ol
E(X?) = 4X3(1—X2)dX:%

-1 2
E(Y?) =| 4y°dy==
J0 3
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EXY) = H xyf (x, y)dxdy = joldy Jj 8x%y2dx :%
(R?)

2
Dol (8) 11
3 (15) 125

2
D(Y):E—(ij -2

3 \5 75
vay: cov(X,Y) :é—é.é:i
9 15 5 225
va: 11 4
DX, Y)— 2245 2225
, 225 75
5. Hé s0 tuong quan
Ta goi s0:
~covX,Y)  EXY)-EX).EY)
ST DXDY) o(X)o(Y)

12 hé s twong quan gitta X va Y.
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Pinh 1y 3.4. V61 mo1 (X,Y), ta co:

i) |Rxy|<1

(i1)) RXY = %1 néu va chi n€u X va Y twong quan tuyén tinh, tic 1a
ton tai cic sd A, B, C sao cho: AX + BY = C (h.k.n)
Ching minh. Ta c6:

2
[ESEEINERES PO
o(X) oY) o(X) oY) o(X) oY)

EX*) , 2EXY) EY* E'X) _2EXEY) EXY)
2(X) oXo(Y) A(Y) oAX) oXeY) (V)

_ 949 EXY)-EX)E(Y)
o(X)o(Y)

Vi vay véi moi X va Y khdc hing sd ta c6:

X Y

—_— %k
D c(X)ic(Y)j 2(1+Ryy ) (*)

1) Do D X + Y JZO nén theo (*)

oX) o(Y)
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1+Ryy 20 < —1<Ryy <1

. X Y\
(11) RXY —i]. = D(g(X) + G(Y)j—o
X Y

- _chk.
< 50 T oy~ kD)

Vay Ryy =+1 n€u va chi n€u X va Y tuong quan tuyén tinh.

Nhéan xét.N€u X va Y doc 1ap thi cov(X,Y) =0, do d6 Rxy = 0. Khi
Rxy = 0 thi chwa chic X va Y da doc lap, trong trudng hgp nay ta noi
Xva Y khong tuong quan v4i nhau.

6. Vai diic trung cia vectd ngiu nhién nhiéu chiéu
Cho vecto ngau nhién n chiéu:
7 = (X1, X2, ... Xn)
1- Ky vong
Ta goi k¥ vong ctia Z 1a vectd n chiéu:
E(Z) = (B(X1), E(X2), .... E(Xn))
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2- Momen bdc k
Ta goi momen hon hop batk cia (X1, X2, ..., E(xn)) ddi véi
(al,a2, ...,an) la so:
El(X; —a7) 1 (xy —a,)"? ...(x, —a,)"" ]
trong do: kl +k2+..+kn=k.
néu: (al,a2, ...,an) = (0,0,...,0)
thi mdmen goi 12 mdmen goc.
néu: (al,a2, ...,an) = (E(X1),E(X2), ..., E(xn))
thi mOmen goi la mOmen trung tam.
Covarian ctia Xi, Yj chinh 12 momen hdn hdp bic
a; = cov(X;, X;) = EX;, X;)-EX;), EX;)
2:3- Ma trdn tuong quan
Ta goi ma trdn tuong quan hay ma trin hi€p phuong sai cia Z la:
0y; Oqg - Oy

D(XI’XZ?”"XH): (121 (122 (12

Oy Opg - Cpy

n
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Ma trin tuong quan 12 mot ma trin doi xdng.
BAITAP
3.1. Tinh ky vong E(Z1), E(Z2), phuong sai D(Z1), D(Z2) trong bai 2.1.

3.2. Tinh ky vong E(X), phuong sai D(X) ctia bi€n ngiu nhién X trong
cicbai2.2,2.3,24,2.5,2.10.

3.3. Him mat dd phan phdi cua bi€n ngau nhién X c6 dang:

(1 »
(p(x):<2_e néu [x—aj<e
0 néu |x —al>e

Tim ky vong va phuong sai cia bi€n ngiu nhién X.
3.4. Tim ky vong va phuong sai ciia bién ngau nhién X tuan theo bién
doi Laplace, c6 ham mat do:

L -Ix
X) = —e
P(x) >

3.5. Mot dung cu do c6 sai sd hé thdng 3m vdi do 1éch chuin & = 20 m.
Tinh sai s0 sao cho sai s0 cua phép do khong vugt qua Sm veé gia tri
tuyet doi.
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3.6. Ngudi ta tién mot loai chi ti€t ¢6 do dai quy dinh 14 a = 20 cm, biét
do 1éch chuin 1a & = 0,2 cm. Tinh xdc suit dé kich thudc cia chi ti€'t san
xuét ra l&ch so véi kich thuGc quy dinh khong qud £0,3 cm.

3.7. Cho bién ngiu nhién X v4i ham mat d c6 dang:
o(x) = {anZ khi x >0
0 khi x <0
a) Tinh s6 a
b) Tinh P(-1<X<l1)
¢) Tinh E(X).
3.8. Cho bi€n ngiu nhién X ¢6 hAm mat do:a)

6x(1-x) néu x <|0,1]
o(x) = .
0 néu x ¢ [0,1]

a) Tim ham mat do cta bién ngiu nhién Y = 2X-3
b) Tim ham mat dd cia bi€n ngiu nhién Z = X2
¢) Tinh E(Y), E(Z). D(Y).



3.9. Cho bi€n ngiu nhién X c6 ham mat do:

o) = %sinx néu x € |0,7]
0 néu x ¢ [0,7]

Tim ky vong va phuong sai ciia bi€n ngiu nhién Y = X2.
3.10. Cho véctd ngau nhién (X,Y) ¢6 ham mat do:

olx,y) = {2X Y *) }hi &y e [m/] = [0,1]
0 0 nhiing noi khac
a) Xac dinh a

b) Tinh xdc sust P(0.2 < X < 0,5: 04 <Y < 0.6)
c) Tinh hé s6 twong quan gitta X va Y.

3.11. Cho vécto ngau nhién (X,Y) c6 hAim mat do dong thdi:

axy khiO<y<E<1
o(X,y) = 2

a) Xac dinh a
b) Tinh hé s0 twong quan gitta X va Y

0 6 nhiing noi khac
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¢) Tim ma tran hi€p phuong sai cia (X,Y).
3.12. Cho véctd ngau nhién (X,Y) c6 ham mat do dong thdi:
{ey vii 0<x<+40 X <y <40
o(x,y) = L
v6 1 moi (x,y) khac
a) Tim ham phan phoi dong thdi F(x,y) cia (X,Y)
b) Tim phuong sai va ma tran hiép phuong sai ctia (X,Y).
3.13. Cho cédc bién ngau nhién X, Y véi:
E(X)=-2,E(Y)=4
D(X) =4, D(Y)=9

Hé so tudng quan -

v

Tim ky vong clia bi€n ngdu nhién Z = 3X2 — 2XY + Y2 - 3.

3.14. Gid st X1, X2, ..., Xp; Y1,Y2, ..., Yq; Z1,72, ..., Zr 1a cdc bién

ngau nhién doc lap va c6 phuong sai bang 1. Chitng minh ring hé s6

twong quan cta hai bi€n ngiu nhién
u=X1+X2+.+Xp+Y1l+Y2+..+Yq:
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va: v=X1+X2+.+Xp+Z1+7Z2 +.+7Zr
la: _ P
p =
Yo+ q)p+1)

3.15. Cho cdc bié:n ngau nhién X1, X2, ..., Xm; Y1,Y2, ..., Yncé
phuong sai d€u bdang 1:

cov(X1,Xj) =pl; cov(Y1,Y)) =p2; cov(Xi,Y))=p3
Tim hé s6 twong quan cia hai bi€n ngiu nhién:

u=X1+X2+...+Xm)vav=(Yl+Y2+..+Yn)
3.16. Mot hop dung ba bi dd, hai bi xanh va mot bi vang. Ly ngau
nhién ra tirng bi cho dé€n khi gdp bi do thi dirng lai. Goi X 12 bi€n ngiu

nhién chi sO bi xanh, Y 12 bié€n chi s6 bi vang da 14y ra.

a) LAp badng phan phoi xdc suat dong thdiclia X va 'Y

b) Tinh hé s6 tuong quan gitta X va Y

¢) Tinh cov(X,Y)

d) Tim D(X.Y).
3.17. C6 ba dong tién gdm hai ddng cong bing, mot dong thién vi (cd
hai mit déu ngtra). Tung ca ba dong ti€n d6, goi X 12 s6 mit sap, Y Ia
sO mit nglra xuat hién.
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a) LAp badng phan phoi xdc suat dong thdiclia X va Y; X va Y ¢6 doc

lap khong?

b) Tinh hé s0 twong quan gitta X va Y
¢) Tinh cov(X,Y)

d) Tim D(X,Y).

3.18. Cho (X,Y) c6 ham mat do dong thdi la:

8xy néu 0<y<x<l
f(x,y) = .
0 noi khac

a) Tim ham mat do c6 diéu kién f 7 1/2(;;)
=

b) Tim k¥ vong c6 di€u kién E(X/Y ~ %)

¢) Tim cdc xéc suat c6 di€u kién

E(X/Y:%]; P(X<%/Y<%j; P(X<%/Y=

1

2

J



