
blat P(X  = 2, Y = 1)

P((X,  Y)  E R )  =  f ( 2 ,  l)+ f(2,  2)+  f(3,  2)+ f(3,  3 )

f(3, 2) = f(3, 3) = ;

I .......... (1)

.......... (2)

S T  3 1 1  (HI 1 8 1



P(X a  2, Y a  2) = f(2, 2) + f(3, 2)+  f(3, 3) = . . . . . . . . . . (3)

(l)-(3) xl:% f(2,l)  = 1-i = $ = P(X  = 2, Y = I)

(3) - (2) TcLGi f(2, 2) = I - A- 1 = 2
4 8 8 4

Y

(x, Y) (2.  1) (2, 2) (3,  2) (3, 3)

f(0,  l)+f(o, 2)+f(o,  3)+f(l,  l)+f(l, 2)+f(l,  3 )  =  1

k+k+k+k(l+3+1)+k(1+6+l)+k(1+9+1)  = 1

27k = 1 ==a k = &

= f(0,  2) + f(0,  3)

L+L
2

= =27 27 27

P(x+Y  z  4) = f(l, 3) = 8

P(x*  = Y*) = f(1, 1) = $

182 ST 311 (I+)



4 .  x  La’  Y  a~Pa~~LanJa15s~sJ~~~~49~~~l~-aOw~a~  f(x,  y )  fhwlla"&isQ

f-(x,  Y)  = k, (x,  Y)  = (- 1,  I), (- 1,  2), (0,  I), (0,  2), (I, 3)
d= 0 ~l-k “I

89~l~lllO9 k bbathmuhm P(-1 < x < 1, 1 < Y < 3),  P(2X < Y),

P{(X, Y) E Aj Lib A = 1(x,  y) : Ix+yl  < 11

f ( - 1 , l)+f(- 1 , 2)-tf(O, l)+f(O,  2)+f(l,  3 ) = 1

k + k + k + k + k = 1

5k = 1

P(-1 < x < 1, 1  < Y < 3) = f(0,  2)+f(l,  3) = ;

P(2X < Y)  = f(-I, l)+f(-1,  2)+f(O,  l)+f(O,  2)+f(l,  3 )  =  1

A = 1(x,  y) : lxfyl 4  l]

ST 311 (H) 1 8 3



P((X, Y) E A )  =

(X> Y) a 1) (0,  2)  (I.,  0) (1, 1)
I

f(X. Y) 1 6 56 2 1 6
90 56 96 90

ST 311 (HI



m n
P(X  = x, Y = y) = i 10 (m+n-x-y)!p  _ _

(m+n)! ,n,+,, \ )
5x  Y

‘P,,lf  I,., -j = N,,+w, m+n-x-y(-  I+
(m+n-x-y)!  = c-I =o k!

t-iaihhx (X = x , Y = y) =
l

m n

:i(  1
Cm + n -x - Y)! Pm+,,-,-!

x Y

ST  311 (H) 1 8 5



m n
P(X = x, Y = y) =

i Ii:’
( 6 . 1 )

x Y
(m)n;;)‘Y)! P,,,+  ,,.\.(m

x  = 0, 1,  . . . . m, y = 0, I, . . . . II

6.2 m = 1, n = 2

szrd

P(X = 0, Y = 0) =

P(X=O,Y =  1 )  =
!:)(;)$ik, = f

1 2
P(X = 0, Y = 2) =

( :ii :I
&-I) =

0 23!
0

P(X  =  1 ,  Y  = 0 )  = f:IJ2jg.pj = ;

P(X = 1, Y = I) = [~J~~+l)  = 0

P(X= l,Y=2) = 1
z 6

P(X  = x, Y = y) 4 I I I
3 6 6

1 8 6 ST  3 1 1  (H)



34 82

I I !(6-x-y)dxdy  =  1
L), to  8

q41
J i ’8k

6x +xy dy = I

24

3 (lo-2y)dy =  8
k

4
lOy-y* =  24-lOk+k*  =  8

y = k

k*-lOk+l6  =  0

k = 2,s

ST 311 (H) 1 8 7



83 %?
P(I<X<2,2<Y<3) = I I 1(6  - x - y)d\dyCl%,  8

y-(2- 1)y  d y
1

22 $ h(3-2)-;(3-2)-y
I 1 I= 4

kxdydx = 1

k!f-;i,;,)dx  = 1

p(x  < ;, Y < f)  = 1:”  1:;’  6xdxdy

1 8 8 ST 3 1 1  (H)



,I/2  "I-*
P(X < Y) = ! I 6xdydx

60 “ 1

*I/Z.
P(X  < Y) = I 6x(1-x-x)dx

*  0

-2 "I

k ! ! - 1 y%dydz = 1
0 02

k

k = 3

S T  3 1 1  (H) 1 8 9

i”.



hll%l P(X  < ;, Y > ;, 1 < z < 2) = (:  j:,, 11)‘” 3xy’zdxdydz

= j; j;,*  3(#Wz

= S:+2[l-;jzdz

7 4 - l
= 256’  2

21-
= 512

4.1 P[X  < ;, Y < f)  = Li;j’2 1: dxdy

4.2
.I  x

P(X  > Y) =
!S

d y d x Y
LO 0

.I
=

I xdx =
1

b0 z

wuwanq 3nhmmrirmeii  p(x > Y) $&mn x

P(X  > Y) = dxdy i&Y

1 9 0

.

ST 311 (H)



. 4.3 P(xz+Y2  < 1) =

=

= x

= $ Pnl-Pn;
! 1

= 0.3(Pn I .25)

P(X+Y  >  f)  =  \;;I  jl/l-y;dxdy+j;,i  j;;dxdy

= 1;;: +(y-;+y)dy+j:,2  ;b-0)dy

ST 311 (HI 1 9 1





aati@lsd1 k ; -2

P(X < 0, Y < I)  = F(0,  I)

~ j&o+o+2+x)  = g

RX d I, Y d 1) = F(l,  I)

= &+t+z+*)  = go

p(x < I, Y  < 2) = F(I,  2)

= $0(1+4+8+x)  = $0

tim P(X < I +h, Y < I+h)  = lim F(I  +h,  I +h)
(I<  h-0 Oih-0

= l i m (l+h)‘+(l+h)‘+2(l+h)‘+8
(I< Il -o

ST 311 (HI 193



Rx, Y)  = & aT,  f(a,  b)
. ,

. . . . . . . . . (4.3.1)

f(x, Y) =
a’F(x,  Y)

axay
. . . . .

P(1.2 < x c 2.2,  Y < 2 .2)

P(1.5 < x G  2.5, 1.5 < Y < 2.5)

F(x,  y) ~~Upg,nb~~nl~blPnbbPSWtaaJ~asJy09  x  k63r  Y  &&A

0  =  F(1,l)  =  +I-ltc) iKEi c = l

blat 1  =  F(3, k) =  ;(3k-3-k+])

1 9 4 ST 311 (HI



Zk-2  = 2

k = 2

P(X  < 2, Y < 2) = F(2, 2)

= $4-2-211)  = f

P(1.2 < X < 2.2, Y 6 2.2) = F(2.2, 2.2)-F(1.2,  2.2)

= ;(4.4-2-2.2+  I ) -  f(2.4-2- 1.2+  1) = f

P(1.5 < X < 2.5, 1.5 < Y < 2.5) = F(2.5, 2.5)-F(2.5,  l.5)-F(l.5,  2.5)+F(1.5,  1.5)

zz ;(S-2.5-2+ I)-f(3.75-2.5-  1.5+  1)

-f(3-1.5-2+1)+;(2.25-1.5%1.5+1)

P(X>  $Y > ;) = P[+  i x Q 1, f < Y Q I)

= F(I, I)+ ;)-Fif,  lj+Frf,  ;)

ST 311 (H) 1 9 5
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3 .  fhlA~  f ( x ,  y )  L~P6P49~~~~l~tb~Pd~a~“UO9~aiabb~~L~9%8J  x  blar  Y ,  f(x,  y )  >’  0

b.do  (x, y) = (1, I), (1, 2),  (1, 3),  (2, I), (2, 2),  (2, 3) Tum.%GJu  0  51 f(l, 1 )  =

f(2, 2), F(2, 2) = 2F(l,  2) = ;, P(X+Y ,?z 4) = ; bla: P(X  4  1 ,  Y  < 3)=i

991~uUals19~srs19PS9~~~~~1~~b~~ja~1”~09  x  bba:  Y

LQwcl
f(x,  y )  ~~oaP49n”~~Pdiars0Pb~auu~~’  x  baz Y  &iTu

f(1,  l)+f(l, 2)+f(l,  3)+f(2,  l)+q2,  2)+f(2,  3 )  =  I

F(2,  2) = 2F(1,  2) = $ PZlb

f(1,  l)+f(l, 2)+f(2,  l)+f(2,  2 )  =  21f(l,  l)+f(l,  2)j =  $

Ld
uwla f(l, l)+f(l,  2) = ;

bba: f(2, l)+f(2,2)  = g-i = ;

wi  f(l) I) = f(2, 2) &&b

( 2 ) - ( 3 )  1; f(1,  2 ) - f ( 2 ,  1 )  =  0 p9% f(1,  2) = f(2, 1)

P(x+Y  > 4 )  =  f(1,  3)+f(2,  2)+f(2,  3 )  =  ;

P(X  c 1, Y 6 3) = f(l, l)+f(l, 2)+f(l,  3) = ;

uamn  ( 1 ) ,  (2), ( 3 )  bat  ( 4 )  P:E~

f(2, 2) = ; = f(l, 1)

8777  ( 2 )  ~~~~ f(l.2)  c 5-t = ; = f(2, 1)

a?n  ( 5 )  x%G f(l,3) = ;-L$  = f

9in  ( 4 )  9:“ab f(2,  3) z ; - ; - $ = f

pl

. . . . . . . . . . (1)

t......... (2)

. . (3)

( 4 )

. . . . . . . . . (5)

(x,  Y) (1,  1) (1,  2) (1,  3) (2,  1) (2,  2) (2, 3)

1 9 6 S T  3 1 1  (H)



4 . f(x,  Y)  = $(6-x-y),  0 < x < 2, 2 < y < 4

=

=

P(X>l,Y<3)  =

rz

=

zz

0 I x < 0 aawvlio  y < 2

,~(1zY-Xy-y’-2o+2X),  0 c x < 2, 2 < y < 4

1 , x>,2,y24

P(1  < x < 2, Y < 3)

R2,  3) - F(1, 3)

$(36-6-9-20+4)  - &36-3-9-20+2)

1
4

ST 311 (H) 1 9 7



*
?tr~~~nb~~ni~LLPn~la9ltBBl~auu09  x am: Y &isQ

F(x,  Y) = 0 > x < 0 aramia  y < 1

= &(x+x+4y-4) , o< x c 2 , 1 4 y < 5

z2 1 x22,, Y25

P(X 6 1, 2 < Y Q 4) = F(1,  4)-F(1, 2)

= &16-l + 16-4)-&(4- 1+8-4)

P(O.2  < x < 0.5, 0.5 < Y < 1, 1 < z 4 2)

F(0.5, 1, 2)-F(0.2, 1, 2)-F(0.5, 0.5, 2)

-F(0.5,  1, l)+F(0.2,  0.5, 2)+F(0.2,  1, 1)

+F(0.5  0.5, l)-F(0.2, 0.5, 1)
.

8

6.2 P(0.2 < X 4 0.5, y > 0.5, 1 < z < 2) =

=

= --~-0.75----  ~ -2 0.32 0.75 + 0.12 + 0.12
8 8 8 8 8 8

=

1 9 8

+ 0.250 . 0 4
8 8

0.07875

S-I'  311 (H)



a36.3 ~
axayaz

2r2y2z~x2yz2]  = &[  ~XY~Z;~XYZ*]

a=- 8xyz + 2xz=
1

= 8xy+  4x2
az 8 8

= 2(4x+y)  , o< X<I,O<Y<2

zz +(Y+4)  I x31,o<y42

= ;(2x+  I) ( O<x<l,y>2

= 1 , X>l,Y>2

99Hl

7.2 P(2X < 1, Y < 2 )

7 . 2 P(X  < 1,  Y < 1)

Sp 311 (HI 1 9 9



7.2 RX < I, Y < I) = fT(,,  ,) _

=
4 9
1 9 2

1 . 4 d*F(x, y) a’ 4x’y + x?y’
kdy = axay 1 2 1 ) O<x<l,  O<y<2

1 = 12x’+4xy  12

= 0 tipa q

&it4 7%HPi%4MM1bbti9a~aa.Jvo~  x  668"  Y  &I

3x: + xy
f(x,  Y) = 7  > O,<x<l,  o<y<2

= 0 ZhJ  q

2 0 0 S T  3 1 1  (H)



P(5  < x c 10, .2 < Y < .5)

= F(lO, S-F(lO,  .2)-F(5, .5)+F(5,  .2)

= &(350+25-I-M-&jl40+4-$-y)

1- -  i
200

175+25-1-14
2 4

693
= 20,000

2ix,  O<y<l

f(x, Y) = ++7) ,X>2,O<Y<l

d
= 0 Em  61

m
W = f(x,  Wx

-co

ST 311 (HI 2 0 1



i

x

G(x) = gCW
I-03

2 0 2 Sl’  311 (HI



“Y

3 f(x, t)dt
-mz

’ h?(x)

P(X E AIY = y) =
!

f(xly)dx
A

P(Y E B / X  =  x) = i, f(y(x)dy

S T  3 1 1  (HI 2 0 3



h(y) = f(2,  l)+f(4,  1) = $j > y=l

= f(4, 2) 1=
To ’ y=2

= f(3, 3) 1= z , y=3

2 0 4

= f(1, 4) 3=
lo ’ y=4

r 0 ‘ju “I

ST 311 (H)



2

f(x/l) = F = ; , x = 2

10

3
iii 3
5 s ’

x = 4

iii
d

= 0 fll.4 7

f(yl.4 = f(2, l)+ f(4,  1)  = 5
I i ’

y = l

lo

S T  3 1 1  (H) 2 0 5





.

1

2.3

*3

P(I < Y < 31x = 2) = NYl2NY
UI

bbei UY12)  =
;(6-x-y)

3-x x=2
4

, 2<y<4

~ 4 - Y
2

12<y<4

P(X>lIY<3) =
P(X  > 1, Y < 3)

P(Y c-3)

,3 -2

P(X  > I, Y < 3) = / / 1(6-x-y)dxdy
%2%1  8

-3

P(Y < 3) = !
5 - Y
--dy

.2 4

I

P(X  > l/Y  < 3) = 4 = ;

s

ST 311 (H)
2 0 7



3.2 fb, Y) 6xy(2  - x - y)-=
h(y) 4y-3yz  ’

O<x<l,  O<y<l

WY)  =
6x(2-x-y)

4-3y ’
O<x<l,  O<y<l

3.3 P(X >  ;IY  <  $j =  ““,I;:; :j

4

I I0
l,2  6xy(2  - x - y)dxdy

=
PI/4

! (4y - 3y’)dx
0

=
j:” [6y(l-;)-2y(l+y’(l-$]dy

*( $0)  - (k-0)

;kM+4)  1 9=
I = zs

2 0 8 ST 311 (HI



.I

!’  I

6xy(2 - x - y)dxdy
I/2  ‘y

z

r’

I (4~-3y')dy- I/2

>I
I ,,2  16y(l -Y*)-2y(l  -y3)-3y’U  -y’)ldy

=
2(1-f)+;)

1-t
4.---

2 3= zz
5 lo

f(x,- 6x 1

g(x) 6x(1-x) = l-x ’
O<y<l-x,O<x<l

2 0 9ST 311 (H)



.
f(Yb)  = & . O<y<l-x,O<x<l

A
= 0 a=kk 7

‘I-y
4.2 h(y)  = I 6xdx = 3(1-y)?,  0 < y < I

80

= 0 h-4  q

6x
f(sly) = ~

3(1-y)’  ’
O<x<l-y,O<y<l

f(x10.5) = 8x , 0  < x < 0.5

= 0 &4 q

‘\

I 8xdx = 4x’ ( 0 < x < 0.5
-0

c

pg,nh~~ni~Lb8nab~,9w~w~os  x  ~I~EGI~~“u  Y  = 0 . 5  ii&

F(x10.5) = 0 , x  < 0

= 4x2 , O<x<O.5

= 1 ( x 2 0.5

4 . 3  P(X>  0.31Y =  0 . 5 )  =  I-F,,,(0.310.5)  =  l-4(0.3)*  = 0 . 6 4

*0.2
P(Y < 0.21X = 0.2) = i, &dy  = 8 = 0.25

5 .  pg,~~~nallesUlbr~Pd~~~~~~~~aanJslQs~u  x  blRt Y  RlMwll%lU

f(x, Y) = 2 , O<x<y<l
d= 0 cJ%J "I

a~~lua~.~lll~4

5 . 1  P(O.2 <  x  Q 0 . 5 )

5 .2  P (0 .3  <  Y < 0 .7 )

5.3 P(0.25 < X < 0.5/Y  = 0.75)

5 .4  P(Y < 0.51x  =  0 .1 )

5.1 P(O.2 < x 6  0.5) z 2dydx

2 1 0 ST 311 (HI



-0.5
= I 2( 1 - x)dx

UO?

= 2(0.5-0.2)-(0.25  -0.04) = 0.39

5.2 P(0.3 < Y < 0.7) = Zdxdy

= 0.49-0.09 = 0.40

5.3
" Y

h(y) = 2 d x =2y ,O<y<l
LO

fXly(X/0.75) = 2
4

2Y y=o.75 3
, O<x<$

rz 0 &A "1

IO.5
P ( 0 . 2 5  < X  <  0.5/Y  =  0 . 7 5 )  =  jo,zs  ;dx

= $0.5-0.25) = f

5.4
*I

g(x) = I 2 d y = 2(1-x) , 0 < x < 1
“X

5,x  (YlO.1)  = & =o,, = ; ' 0.1 < y < 1
x

SO.5

pv < 0.51x = 0.1) = ho., $ly  : 30.541)  = ;I

srn

I
f(xIy)dx  = 1

d-m

2 1 1sp 311 (HI



fk y)dx

k
(1

(I-y)-!g 1 = 1

kl2-(l+y)j  =  2 ( 1 - y )

PZRi k = 2

fWW  = $59.  12y(l  -y)Z  ( O<y<x<l

LA
t46pbno f(x,  y) = 24y(l  - x) , O<y<x<l

= 0 %A  “1

P(2X  > 1) = P(X  > 1)

2 1 2

..)........ (6.2. I)

.  . (6.2.2)

S T  3 1 1  (H)











I
I

P(X)  =
0
ZyU-y)‘dy  = l-4(5)+2(5)

g(x)  = ; , -3<x<3

= 0 Bu9

1
3

h(y)  = 2y(l-y)‘dx = 2y(l  -y)2(3+  3), -3

h(y))  = 12y(l-y)*  , 0 < y < I
i= 0 au9

gWW9  = (i)(QyU  -Y,') = ZY(l -YY * -3<x<3,O<y<I

= f(x,  Y)

LmlJil  x  ufi: Y  riluznT:don’u

Lww

I

m

2.1
“x+1

P(X)  = x+1--+y = -__
‘, 2Y 2Y I

9 1x1 < 1
y-l

x+1
- g(x)  = --y- 7 IxI<l

i= 0 flu 3

ST 311 (H) 2 1 7



*I
h(y) = I

X+1-dx =
I I 2Y’

,2-I

2.2 P(0 < x < 1, l<Y<2)  = I I
x+1
7 dxdy

6160  2Y-

*I
P(O<X<l)  =

60

P(l<Y<2)  = (:+y = -f+i = ;

P(0 < x < 1) P(l < Y < 2) = ; ;
t ii 1

= ;

MGlT-h

P(0 < x < 1, 1 < Y < 2) = P(0 < x < 1) P(1  < Y < 2)

Sll  311 (HI



H(y) = F(4, y) = __ = Y
2-2y I-y ’

o<y<;

‘34%~)  = (F)(5)  = & , o < x < 4, o < y < ;

3.2 P ( 2  < X  < 3 ,  .2 < Y  <  .3)  =  F(3,  . 3 ) - F ( 3 ,  .2)-F(2, .3)+F(2,  .2)

.3\/3 .2ti 3\/2 .2&z
= 2-.6 2-.4-2-.6+2-.4

= ~(\/s-vq

P(2 < X < 3) = G(3)-G(2) = “j-5
2 2

P(.2  < Y < .3)  = H(.3)-H(.2) = &-+2 = &

P(2 < X < 3)P(.2  < Y < .3) =

“Y
h(y) = 1 2ex-f dx =0 2e-+e-‘~~~o) , 0 < y < 00

S T  3 1 1  (H) 2 1 9



.

h(y) = 2e-‘(1 -e-‘)  , 0 < y < 03

g(x)h(y) = 12emZAI  12e-‘(l - e-‘)] , 0 < x < 03,  0 < y < CO

= 4e-2'-'(  1 _ e-?)

f f-(x,  Y)
I

F,(t)  = F,(t)  = 1’ .le-  “dt  = ,  - - -  ” . tao
b 0

F(x, Y) = F,(x)F,(y)

x (, -e- '")(I -e- 'Y) 9 X,Y>O

p,$~~,nh~~niSLL9nbh99W,~.u~aaJuo9  x  uaz Y  go

F(x,  y) = I -e-.“-em  ” +e-  “‘*?I  , x, y > 0

f(xll0)  = s x20
I Y--Ill

= ,ole-  1v.101

.leC  =
.1e-  ” = f,(x)

a

( 5 . 2 )

Rx/lo)  = g(x) (%uaQo  g(x) %o f,(x)) . . . . . . . . . . (5.3)

2 2 0 ST 311 (H)



Rx,  Y) = (,-;)(I-;)  , 0 < x, Y < 2

L;
rz 0 flu "I

6.3 P(X >  l(Y $  1 )  = P(Xp;yl;Y,)G  l)
\

= H-a,lil-aj 1 =p(x>,)Iz

1-t
a

ST  3 1 1  (H) 2 2 1



,

a = P(X = 2, Y = 2) = P(X = 2)P(Y  = 2) . . . . . . . . . (1)

b = P(X  = 2, Y = 3) = P(X = 2) P(Y = 3) . . . . . . . ...(2)

Lbd P(Y=2)  = P(X=l,Y=2)+P(X=2,Y=2)  = ;+a . . ...(3)

LLI”, P(Y=3)  =  P(X=l,Y=3)+P(X=2,Y=3)  =  ;+b. . ...(4)

(i)+(2)  bbawamn  (3),  (4)  ~~Ei
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f(x, y) = P(X = x) P(Y = y) ( x, y = 0, 1

f(l,  1) = P(X  = I) P(Y = I) = (.3)(.4)  = .I?

.3 = P(X  = 1)  = (‘(I,  O)Sf(l,  1)

- f(1,  0) = .3-.I2  = .I8

.4 = P(Y = I) = f(0,  I) + f(1,  I)

==a f(0,  1) = .4-.12  = .28

f ( O , O )  = I - f ( 0 ,  I)-f(l,O)-f(l, 1)  =  .42
pl

(X>  Y)  (0, 0) (03 1) (1, 0) (1, 1)

f(x, y) .42 .28 .I8 .12

9 .  89~lPb~616~1~~18J~18tb~~“U09  u n i o n  llO9Lp9~?ll4~  a  < X  < b ,  --oo < Y  < 0~

ka: - c o  <  x  < c o ,  c  <  Y  <  d  61 x  kaz Y aaPa~~iaaanJsa~s~u~aB~~~~~

do?64  Laar~  P(a < X < b) = f , P(c < Y < d)  = g
bQ.Nl

149" A  =  ((x,y):a<x<b,-m<y<m)

B  =  ((x,y):-oo<x <~,c<Y  <d)

P(A) = P(a < X < b) = :

P(B) = P(c < Y < d) = ;

P(AB) = P(a < X < b, c < Y < d)

= P(a c X < b) P(c < Y < d)

2 5
i 1

5
=  3 8 = ii

P ( A U B )  =  ;+;-i =  ;

ST 311 (H) 223



V
x -
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0 x

=x
4 1
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1 2 . 3  P(lX-YI  >  1 )  =  ;

bc\sIU

1 2 . 1 ~ = d x2.2’Wx, 2)
d x d x [ 1 6 1 , o.,<x<2

==G. P(X) = ; , o<x<2

= 0
d
a&  7

W2,  Y)__ =
dy 06Y<2

==+ h(y) = ; > O<Y<2

d
= 0 fll-4 7

ST 311 (H) 2 2 5



a’F(x, Y) =
axay

12.2 P(&ULl=J 1 ~~Lti7~U~~~~aJ~flfll~ 1 )

= P(X > 1, Y < l)+P(x  < 1, Y > I)

= 2P(1  < x < 2, Y < 1) , x, Y ilpg,6~6~dl~eJ~~u

= 2[F(2,  1)-F(1, I)]

3
8

1 2 . 3  P(lX-Yl  > 1 )  =  P (X -Y  >  I)+P(X-Y < -I)

= ZP(X-Y  > 1) ,

s 12r= 2 j s dxdy
oI+Y  4

z to; \2’-U  +y?]y  dyI

s
I= + o(3y-2yz-y3)dy *

= $[3(;)-2(i)-a] = &

2 2 6 ST 311 (HI



2.

F(x, -03) = F(-a,  y) = 0 , F(m,  m)  = 1

G(x) = F(x, 03) LAW” H(Y) = VW,  Y)

f(x, Y) =
a%, Y)

axay

‘mdF(x, m)
g(x) = dx  = I Rx, YKb

L--m

bbaz dF(m, Y)h(y) = -- =
dy

Rx,  y)dx

3. f(x,  Y)
fc4Y) = -

fk Y)

h(y)  ’
f(YlX)  = ~

g(x)

fk y)dxdy

4. P(a < X < b, c < Y < d) =
F(b,  d)-F(a,  d)-F(b,  c)+F(a,  c).

f(xjc)dx

P(a  < X < blY  = c) =
F(bJc)  -F(aJc)

f(x, Y) = g(x) h(y)

Rx, Y) = G(x) H(y)

P(a  < X < b, c < Y < d) = P(a < X < b) P(~  < y < d)

ST 311 (H) 2 2 7



Rx, Y) = kdud/l
l<x<3,l<y<2

= h (w
JI

I )cl//

= k(x - I)(y  ~ I)

I = F(3, 2) = k(3 - I)(2  - I) = 2k

iI:%; k = ;

LbR: F(x, 4) = 0 , Y < I LLWMi8 y < I

~ $xy-A-y+l) ,- l<u<3,l<y<2

= I , ~23,~az

2 2 8 ST 311 (HI



I =  F(2,  4 )  =  2k(4-2)(10-4-2)

k = !e
1 6

a’F(x, Y) = a2

axay
axay $(Y-2)(10-Y-X) 1 , 0 < x < 2,2 < y < 4

Y310-y-2x) 1 = 12-p

fob  Y)

P(X  < 1, Y < 3)

P(x+Y  < 3)

ST 311 (HI

= $6-y-x) O<x<2,2<y<4

d
= 0 fix "I

= F(l, 3)

=  $3-2)(10-3-l)  =  ;

*3 ,3-y

=
I Ib2 -0

$ (6 - y - x)dxdy

43
1=

1  [8,*
6(3-y)-y(3-y)-+]dy

>3

= kL2 (27-  12y+y2)dyI

27(3-2)-6(9-4)+  y
I

5
= 24

2 2 9



3 . 1  P(0 <X<l 1
2 ’  4

<Y<i
!

3.2 P(X = Y)

3.3 P(X  < Y)

3 . 4  PX+Y>;
t

bwiu

3.,P[O < X < ;, + < Y < ;j = I:,,  {I,”  4xydudy

3.2

3.3

3.4

P(X  = Y) = 0

*I *y
P(X  < Y) = ! ! 4xydxdy

0 0

II

zz

I
~Y(Y’  -WY

L 0

P  x+y >  ;
! 1

= 1 - P  x+y
I

z 1

2 3 0 S T  3 1 1  (H)


