Chwong lll: VECTO NGAU NHIEN
( DAl LUONG NGAU NHIEN NHIEU CHIEU)

l11.1. Khai niém.
Néu cic bién ngau nhién X, X,,..., X_cling xac dinh trén cac
két qua c~t’1a mot phép thir thi ta néi Z = (X, X,,..., X, ) |a mot
vecto’ ngau nhién n chiéu.

111.2. Vecto' ngau nhién r&i rac 2 chiéu (X,Y).
111.2.1 Bang phan phoi XS dong thoi.
111.2.2 Phan phoi XS theo cac BNN thanh phan X, Y (PP [é).
111.2.3 PP XS c6 diéu kién.
11.2.4 Diéu kién doc lap cha X va'y.
111.2.5 Ham phéan phoi XS cda (X,Y).
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111.3. Vecto' ngau nhién lién tuc 2 chiéu (X,Y).

111.3.1 Ham mat do dong thoi.
111.3.2 Ham mat do cha cac BNN thanh phan X, Y
(Ham mat do é).
111.3.3 Diéu kién ddc |ap cha X va Y.
111.3.4 Ham phan phéi XS cua (X)Y).
111.3.5 Ham mat dé cd diéu kién.
1.4 MOt s6 tham sé dic trwng clia vecto ngau nhién.
* Ky vong toan * Ky vong cua ham ¢(X,Y).
* Ky vong co diéu kién * Covarian ( Hiép phuong sai)
* Ma tran tuvong quan * Hé so tuvong quan & y nghia.
* Sir dung may tinh bo tai dé tinh mot s6 tham sé dic trung.

111.5. Ham cuta vecto’ ngau nhién (X,Y).

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


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

1.2 PHAN PHOI XAC SUAT cia VTNN RO1 RAC 2 CHIEU
II1.2.1 Bang phan phéi XS dong thoi:
Cho X = {x1, x9, ..., xn}; Y = {y1, y2, ..., ¥ul.
bat p;; = PX = x;3, Y= y;); i=1m, j=1n. Dudi day la
bang phan phdi xac suat dong thoi cia (X, Y):

Y
X Y1 Y2 Yn
X1 P11 | P12 P1n
X2 P21 | P2 P2n
Xm Pm1 Pm2 nun Pmn

Khi do 0= B <1ya sz:pijzl.
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111.2.2 Phan phdi XS theo cac BNN thanh phan X, Y (PP lé).

Pat: P :Zpij: P(X = Xx;),1 = 1,_m

=1

Ta dugc bang phan phoi xac suat cua X:

X X1 Xo Xm

P* | ps P2 Pm

pat: Y =Zpij =P(Y =y;),]= 1,n
) i=1

Ta dugc bang phan phoi xdc suit cua Y:

X Y+ Yo Yn
PY of op: On
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I11.2.3 Phan phdoi xac suat c6 diéu kién:
Bang PPXS ctia X v6i diéu kién Y =y,(j =1, n) la:

X X4 Xo Xm
pX/Vi| Pi P2j Pmj
% a, i

Psi
tic la POX=x;|Y=y,) = q—‘

j

Bang PPXS cia Y d6i v6i dieu kién X = x,G =1, m) la:

Y Y1 Yo Yn
I:,Y/xi Py Pig. Pin_
p; p; i
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111.2.4 Diéu kién docldp cha X va.
XvaY doclap
& P(X=x,Y=y;) = P(X=x).P(Y=y,) Vijhayp;=paq; Vi,
< Fxy) = Fy(x).Fyly);
(Fy, Fy 1a cdc ham PPXS cia X,Y , hay goi la cic ham phan phdi I¢..)

111.2.5 Ham phan phoéi déng th&i cua (X,Y) .
RR

Fix,y) =P(X<x,Y<y) = Z Z Pi
X <X Yj<y

Luu y:

* F(x,y) chinh la xdc suét dé diém ngau nhién M(X,Y) roi vao
hinh cht nhat vo han co dinh phia trén, bén phai la (x,y).
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111.3_ PHAN PHOI XAC SUAT ctia VINN LIEN TUC (X,Y)
111.3.1 Ham mat d6 XS dong thoi: ciia VTNN (X,Y) [a ham xac
dinh trén toan mat phang, thoa: (e f (x, y) > 0; V(X, V) € R?

. j j f (x,y)dxdy =1

N

+ Tinhchdt: P((X,Y)eD) j j f (x, y)dxdy
111.3.2 Hdm méat do lé:

f (=] Txy)dy, xeR 13 ham mat do theo X;

M\%) ::_OO fxy)dx, y €R 13 ham mat d theo Y.

111.3.3 Piéu kién ddc lap cua X, Y:
XvaY doc lap < F(X, Y) = kK (X)'FY (Y)<:> f(x,y) = T, (x).1, (¥)

7
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111.3.4 Ham phan phdi XS cua (X,Y):
F(x,y) = P(X<x,Y<y) = jduj f (u,v)dv

—Qo0

e Tw do suy ra: 2
— f (X,Y) — a F(X1 y)
OXoy

* Trong truong hop riéng, khi mién D la hinh chit nhat:
Pla<X< b, c<X<d]=F(b,d)—F(a, d)—F(b, c) + F(a, c).

111.3.5 HAm mat d6 c6 diéu kién VTNN lién tuc (X,Y).

Ham mat do cha X vdi diéu kién Y =y la: 1=X/y ff()?;)
y
Ham mat d0 cla Y véi diéu kién X = x la: ()= f(x y)
Y/x -

fx (X)
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1.4 MOT SO PAC TRUNG clia BNN hai chiéu:

* Ky vong toan: E(X,Y) = (E(X),E(Y))
* Hiép phuwong sai (Covarian, momen twong quan):

cov(X,Y)= E[(X-E(X)).(Y-E(Y))] = E(XY) - E(X).E(Y)

* Ma tran twong quan ( ma tran hiép phuong sai) cua (X,Y):

D(X’Y){COV(X,X) Cov(X,Y)}{ D(X) cov(X,Y)}

cov(Y,X) cov(Y,Y) | |cov(Y,X) D(Y)
* Hé s6 twong quancua Xvay:
o COV(X.Y) | E(XY)-E(X)-E(Y)
" DX DY)  {D(X)D(Y)
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Hé s6 twong quan va covarian dung dé dac trwng cho muirc do
chat ché ctia moi lién hé phu thudc gitra cdc BNN Xva .

Néu R,, = 0 thi ta ndéi X, Y khéng twong quan, ngugc lai
khi R,y # 0 tandiX, Yco tuong quan.

Néu X, Y doc lap thi cov(X,Y)=R,, = 0.

Diéu nguoc lai khéng dung, tlc la néu cov(X,Y)= 0 thi
hodac X, Y doc 1ap, hoac X, Y phu thuéc @ mot dang thirc nao do.
Khi (X,Y) c6 phan phéi chuan thi XY doc lap < R,,=0.

Hé s6 twong quan khéng cé don vi do va Ry, < 1.
Néu R,, = +1 thi X, Y c6 twong quan tuyén tinh (thuan /nghich).

Khi R,, = %1 thiX, Y cé twong quan “gan” tuyén tinh.

10
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Vidu 1

Mét hép dwng 5 san pham, trong dé cé 3 phé phdm ma khéng
kiém tra thi khéng biét. Cdc sén pham duwoc 1y ra kiém tra
cho dén khi phdt hién thdy 2 phé pham thi dirng lai.

Ki hiéu X la BNN chi sé IGn kiém tra cho tdi khi phé phdm déu
tién dwoc phdt hién. Y Iad BNN chi sé I6n kiém tra thém cho tdi
khi phé pham thu hai dugc phdt hién.

Hay :
a) Lap bang phan phdi xac suat déng thoi cda (X, Y).
b) Tinh cov(X,Y) va hé s6 twong quan cta X, Y.

c) X,Y c6 doc lap hay khong ?
d) Tim phan phoi XS va ky vong cé diéu kién ~

ctia X khi Y=2. o |

11
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X
1 3/10 2/10 1/10
2 2/10 1/10 0
3 1/10 0 0
32 3
= P(X=L;Y=1) = P(AA,)=2.2= >
( ) = P(ALA,) 54 10 p,,= P(X=2;Y=3) =0
= P(X=1;Y=2) = P(AA,A,) = gigzé = P(X=3,Y=2) =0
e — 321 1 P,; = P(X=3;Y=3) =0
Pis = P(X=LY=3) = P(ALAAA,) =C.p o l=00
232 1
= P(X=2;Y=1) = P(AA,A,)=2.2 2=
Px= P( ) = P( )= T3
— 231, 1
= P(X=2;,Y=2) = P(A LA, AA) =22 21==
Pa™ )= A =573 10
= P(X=3:Y=1) = P(ALA, A A)=2111-1
. Y5410

12
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b) Tinh Cov(X,Y)

va Ryy:

Y 1 2 3 pX
X
1 3/10 2/10 1/10 6/10
2 2/10 1/10 0 3/10
3 1/10 0 0 1/10
PY 6/10 3/10 1/10

Viét lai cac bang PPXS thanh phan ctia X va Y ( phan phoi [é):

X 1 2 3 Y 1 2 3
PX 6/10 3/10 1/10 pY 6/10 3/10 1/10
E(X)= E(Y)=1,5 D(X)= D(Y) = 0,45
E(XY)=> xy;p; 112412513 01 202 31t o0
- 10 10 10 10 10 10

E(XY)-E(X).E(Y) -1
cov(X,Y)= E(XY)- E(X).E(Y) = -0,15. Ry, = -1
(XY)= E(XY)- EXE(Y) e e

13
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HD S& dung MTBT tim 1 s6 dac treng ciia VTNN

roli rac:

Cac budc thuc hién

May CASIO fx 570 ES (PLUS)...

May CASIO fx 500 MS....

Mé& cdt tan sd
(néu may chua mo)

SHIFT -- MODE (SETUP) -- v --
-- 4 (STAT) -- 1 (ON)

Vao ché€ do théng | MODE -- 3 (STAT) -- 2 (A+BX) MODE -- MODE --...-- 2 (REG)
ké hai bién. .
--- 1 (Lin)
Nhap dir liéu X Y FREQ Nhéap [an lwot theo tirng dong, thi
1 x1 yl p11 tw nhap nhv sau:
2 x1 y2 pl2
QIBIOfE
Xn ym pnm AC

Poc két qua
E(X); E(Y)

SHIFT — 1 (STAT)- 4 (VAR) —
-—- 2 (X ) -—= B
Muén c6 kq E(Y) thichon Yy

SHIFT -2 (SVAR) -1 (X )--=
SHIFT — 2( SVAR) - » -1 (y )-- =

Doc két qua

JOX) /DY)

SHIFT — 1 (STAT)- 4 (VAR) -
-3 (GX) —=

Muén cé kqVP(Y) thichoncY

SHIFT - 2 (SVAR)- 2 (XOn )-- =
SHIFT — 2( SVAR) - » -1 (Yon)

Poc két qua R,y

SHIFT — 1 (STAT)-6(REG)-3 (r ) --=

SHIFT — 2 (SVAR) - » - » 3(r)-=

Tham khdo cac KQ
trung gian

SHIFT — 1 (STAT)- 3 (SUM) - ....

SHIFT - 1 (SSUM) - ......

L
T TCONY-ConT

Lo LlEle Legil P "
TICPS.77TO.CONT tar TetGTe ot
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c) Theodn, XY doc lap < P(X=x; Y=y;) = P(X=x,).P(Y=y)); Vi,.
Trong bang PPXS ddng thaoi, P(X=1;Y=1) = 3/10;

nhung P(X=1).P(Y=1) = (6/10).(6/10) =1/100 = P(X=1;Y=1)

nén ta két luan X,Y khong doc lap.

d) TU bang PPXS dong thoi, suy ra bang phan phoi xac suat cla
X v&i diéu kién Y=2:

X IY=2 1 2
2/10 2 1/10 1
pX|¥=2 3/10 3 3/10 3

va E(X|Y=2) = 4/3.

15
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Vidu 2
Cho hai dai lugng ngau nhién X, Y doc 1ap co céc
bang phan phdi xac suat:

Yy | 0O 1 X |—-1 1 2
P | X p| Lt 2 1
2 2 4 4 4

? a) Lap bang phan phoi xac suat ctia Z= 3X*+2Y;
- Tinh E(2),D(2).
® | b) Tinh E(U).D(U) véi U=5X-3Y +10.

Hudng dan: Do XY doc 1ap nén P(X=x; ,Y=y,)= P(X=x, ).P(Y=y,), Vi,;.
Lap bang PPXS dong thai cdia X, Y roi tinh gid tri ham Z=3X2+2Y.

16
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X 0 1
-1 1/8 1/8
Z=3 Z=5
1 2/8 2/8
Z=3 Z=5
2 1/8 1/8
Z=12 Z=14

Suy ra bang phan phoi x4c suat cia Z:
Z |3 5 12 14
3 3 1 1

8 8 8 8

Vay E(Z) = 6,25 va D(Z) = 16,1875.

b) HD:  E(5X - 3Y +10) = 5E(X) - 3E(Y) + 10.
D(5X -3Y + 10) = 25D(X) + 9D(Y).

P

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


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

Vidu 3

Dudi day 1a bang PPXS dong thoi clia 2 bién ngau
nhién X,Y. Tim ham phan pho1 XS cua (X,Y).

Y 10 20
X
2 0.1 0.3
5 0.2 0.4

Hwéng dan :

7

3 [

Fixy) = P(X<x; Y<y) = D By X% <X &Y,<Y.
N

CuubDuongThanCong.com
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¥ A
20 | — — — - S ———-—-98
0.3, 0.4
14 : — Fis.14)

0 | - -
0.1 EI.II
I 1
I |

—

0 2 s 6 X

Vi du:
+ F(x,y) = P( X<x; Y<vy).
+ F(6; 14)=P( X< 6; Y< 14)=0,3

CuuDuongThanCong.com

+ F(3; 20)=P(X<3,Y<20)=0,1.
+F(4;25)=P(X<4; Y<25) =0,4.
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Pdp sé:

0,1 (X,¥) € (2, 5]x(10, 20]
0,1+0,3 (X, Y) € (2, 5] (20, + )
F(x,y)=+<0,1+0,2 (X,Y) € (5,+%)x (10, 20]
1 (X, Y) € (5,+ ) x (20, + o)
0 (X, V) #
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Vidu 4
Cho vec to ngau nhién (X,Y) c6 ham mat do dong thoi:

-

a(x+y2) khi O<y<§<1

f(xy)=

0 0 noi khdc
a) Xac dinh hé so a.

b) Tim P(X<1; Y<1/4).

c) Tim cadc ham méat d6 xac suat cta X, cia Y ( ham mat do 1é).

d) Tinh covarian clia vec to’ ngau nhién (X,Y).

e) Tim hé sé twong quan cua X,Y.
f) Tim ham phan phoi xac suat dong thoi cda X,Y. 3

g) Tim cac ham mat do cé diéu kién cua X,Y. ® |

—

21
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Hinh vé
cho
cdu a,b)

CuuDuongThanCong.com
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a) f(x,y) 1a ham mat d6 XS cla mét vecto ngau nhién nao dé

(f(x,y)>0,V(x,y)eR?> [ a=0 Q)
T[] o yydxdy =1 T [ax+ydxdy =1 (2)
q R? . D
2 X/2 2

(2 < [dx [ a(x+y)dy =1 ... < 2= thoa (1)
b) 0 0

1 1 %1 1/2 X/2 1 1/42
P(X<1;Y<Zj=jdxj f(x, y)dy:jdxj §(x+ yz)dy+jdxj§(x+yz)dy

-0 -0 0 0 172 0

1 1/4 12 21/4 1
hay P| X<LY <= |=[dy|=(x+y*)dx== || -2y’ -y*+= |d
y( 4jjyj3( V') Sjﬁy y zjy

0 2y 0

c) Trwdc tién ta tim ham mat do |é theo X:

181
2304

V&imdi x R, f, (x):j f(x,y)dy

—Q0

23
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Vidu 2 treong hop x=1vax=3:

o : A -
o @)= [ fLy)dy=[0dy+ [ (1+y*)dy+ | Ody=

+00

+,@)= | 1@ y)dy= [0dy=0

—Q0

Nhu vay :

+00

f 0= | F00y)dy =

—0

CuubDuongThanCong.com
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13

36

0

x/22 :
£§(x+y )dy x € (0;2) 4

0 X ¢ (0;2)
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+o0 (22 . - (0: ”4 4y3 |
fY(Y)=Jf(X,y)dX=<2J;3(X+y )dx y (O’l):<§—? y e (0;1)
) 0 ey (0 ye@D
d) E(X) 1Txf (x)dx = x X(Zglz)dX=i—§
ct1 ¥ ﬂ_ﬂ _g
E()= [yt ()dy Iy( : jdy_
E(XY) = nyf (X, y)dxdy = jdx jzgxy(x+y Ydy = 29
0 3 45
COV (X,Y) = E(XY) - E(X)E(Y)—215

ct2 ct2
Cong thirc khdc: E(X) = j j x.f(x,y)dxdy; E(Y)= j j y.f(x,y)dxdy;
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e) D(X) =Tx2. f. (X)dx—E(X)? =

TXZ X (x+12)d _(68) 296
0

45 2025

oo =]y - Jor—(2) 2
E(XY)—E(X).E(Y) 27+/259
JD(X)./D(Y) 1036

R,, = ~ 0.4194

Cong thuc khac:

D(X) = j j X2F(x.y)dxdy- E(X)?: DY) = j j V2 y)dxdy- E(Y)?
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y

f) Fboy) = PO Y<Y) = [ du [ £ (uv)av

—00

0 (X,y) e M1
1 X,y) e M2
8)
Ce X% (X +6)
du | =(u+v*)dv= X,y) e M3
! j v =" (xy) €
y 2 NN 2
jdng(uwz)du: Wy +2y -3 (X,y) e M4
)3 9
ror2 y'(2x-4y) _y(xX’ -4y°)
[dv] = (u+vi)du= n (X,y) e M5
) 3 9 3

Ve
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(%) M2

M3

M1
M4

N

M1 M1

Hinh vé cho cédu f)
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g) Ham mat d6 cd diéu kién cda X, Y.

*Khiye[0,1] :
( 2
E‘X+y3 2y < X<2
p(x|y) =Y _[3 4 4y
f, (y) 3 3
\ 0 #
* Khi x €[0, 2]:
( 2
E. (2x+y) O0<y<x/2
f(xy) |3 x*(x+12)
(Y |Xx) = =
f. (X) 36
0 "
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Vidu 6
Vécto ngau nhién (X, Y) ¢ ham mét dé déng thoi:

1 —E(x2+2xy+5y2)
foxy)=—e 2 -
JC =

Tim ham mét dé Ié cia bién ngau nhién Y. -

Hwd'ng ddn:

1% LEraxyssy?) 1% Lixry)r-ay?
fY(y):—je2 dx:—je2 dx
72-—00 72-—00
+00 _1 2 *) _2y2 +00 _1 2 _2y2
02 (X+Yy) e t e
—e Y .—jez dx = .jeZ dt = 27
T T T

Gidi thich (*): Ddt t=x+y, coi y nhw hdng s6 , dwa vé tich phén Euler-Poisson.
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Vidu7 Doan thang AB cd dé dai a cm. Chia ngdu nhién
AB thanh 3 doan thang. Tim thé tich trung binh cua ?
hinh hép chi nhat cé 3 canh tao boi 3 doan trén. =

Hwd'ng ddn ® .|
Goi X, Y, a-X-Y 13 cdc BNN chi do dai 3 doan thang. Khi dé (X,Y)
c6 phan phdi déu trén mién phang D ={(x,y)/ 0<x< a; 0<y< x-a}
Suy ra VTNN (X,Y) cé ham mat d6 déng thoi:

f(x,y):{ C (X,y) € D Lo 1 22
0 (x,y)g D S(D) a

Thé tich hinh hép: V = XY(a-X-Y)= aXY - X2Y - XY?2
— E(V) = E[aXY - X2 - XY2]

a—Xx 3

:”(axy—XZy_xyZ)f(x, y)dxdy:J‘dXJ‘ %(axy—xzy—xyz)dy:a_
v o 0@ 60

0

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


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

Vidu 8
a) DInn X cé ham méat dé: f (X) —ce ¥ ,xeR ?:
Tim hé s6 ¢ va tinh E(X); D(X). 4
b) Véc to ngdu nhién (X, Y) cé6 ham mat dé déng thoi:

f (X, y) _ k.e—(x2+2xy+2y2)

Tim hé sé k va cdc ham mdt dé xdc suat thanh phan.

Hwdng dan: Ngoai cach tinh nhu da trinh bay & cdc vi du trén, ta
c6 thé dua vao dang cla ham phéan phdi chuan 1 chiéu va phan
phdéi chuan 2 chiéu.

a) X cd dang phan phdi chuin 1 chiéu v&i ham mat dé tong quat:

eay 1 1
e = a=E(X)=00=—;D(X)=0" =2ic=

J2

f(X) = —— +
on2n Jz
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b) (X,Y) c6 dang ham phan phdi chuan 2 chiéu (tham khdo):

1 |(x=a) (y=b) . _(x-a)(y-b)

e L el
| 2710, 0, N1- R’

& day R la hé sbé tuwong quan cua X,Y.

Bién ddi ham méat dd dong thoi f(x,y) da cho theo dang trén, ta
tim duoc:
1 -1 1
¢ a=O;GX=1; b=o, JY:—; R:—’ k:_
J2 J2 7
e Ham mat dé lé theo X va ham mat dd lé theo Y:

fx (X) = 1_ 6_7; fY (y) = ie_yz

V2r Jr

 Luuythém, 0 day R # 0 nén XY khong doc lap.
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Vidu9:

Vtnn (X)Y) c6 ham mat do XS:
a) Tim hé sé k.

b) Tim cdc ham mét dé Ié.

f(X,y):<

Hwéng dan:

a) k* Dién tichelip=1 = k=1/(67)

b)

fy (%)

fy (Y)

= [ f(x,y)dy =

-

+00

—0

—+00

:J‘f(x,y)dx_<

—00

CuuDuongThanCong.com
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Vidu 10:
o o k khi|x|+|y|<1
Vtnn X co ham mat do XS: T(x,y) = .
o 0 khi|x|+|y|>1
a) Tim hé so k. :

b) Tim cdc ham mat dé XS cua X .

Hwéng dan: : =
a) k* Dién tich hinh vuéng =1 = k=1/2
b)

1 X+1 i
> | dy=1+xkhi=—1<x<0 st I s=-ve

—x-1

fy (X) =3 %jdyzl—x khi=0<x<1 \%Hﬂ W
x-1 o \\\\5///’/ y=x-1

0 x| >1
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Vidu 11 : Vtnn X c6 ham phén phéi XS:

Fe (X, Y)Z{(l_eax)(l_eby) _><,y20;a,b>0
khi (X, y)#...

a) Tim cdc ham mat dé XS cua X,Y.

b) Tim P( 0 <X<2; 1<Y<5). “ :
Huwdng dan: _»
a) C1: Tim ham mat dé XS dong thoi f,(x,y) = [Fy(x Y]/,
abe ™™ X,y >0;a,b>0
fxv (X, y) — { /

0 Khi(X,y)#...

—axX

sau do tim ham mat dé 1é cua X va cua Y.

C2: Tim ham phdn phdi 1€ F,(x) = F(x,+); Fy) = Fy (+20y); sau
dé dao ham twong tng theo x, y dé cé duoc f,(x); fy).

b) XS can tim = F(2;5) - F(2;1) - F(0;5) + F(0;1)
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1.5 HAM CUA VTNN 2 CHIEU:
DG6i vdi BNN roi rac: xem VD2; VD3. P6i vdi BNN lién tuc: VD 9.

Vidu 12 Gid st cdc BNN XY déc l14p va clung cé phén phéi déu
trén doan [0; 1]. Tim ham mat dé cta bién ngdu nhién Z=X+Y.

Hudng dan:  Cac ham mat dd cha XvayY la:

1 khi xe[0;]]

fu (x)=f, (x) = {o khi x ¢[0;1]

Do X, Y doc lap nén: _
1 khi(x,y)e D=

o (X, Y) =T (X).1, (Y):{O khi (x,y)eD

Trwdc hét ta tim ham phan phoi XS cla Z:
F, (z) = P(Z<Zz) = P(X+Y< z) = P((X)Y) €G);

0;1]x[0;1]

ZelR

oddy: G={(X,y): x+y<z}={(X,y):y<—x+z}yzeR
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—
0 z2<0
2
z 0<z<l1
:<2
2
I Gnt) PR
2
1 Z>2
(2
>  fL@=R@=12
0

F, (2) = ||y (xY)dxdy = [[ 1dxdy = S
G
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