
.

,I
6. P(X > Y) =

IX 7-2x-2y

S! 20
d y d x

0 0

"7x-2xz-x"dx
20

0 '

‘X
F(x~Y)  = s f(xly)dx,  0 < x < 1, 0 < y < 2

-m
‘X
f(x/y)dx  = " f(x,dx

-m ? h(y)m

= dF(1,  y )
dy

a
[
&(4x+3y)zz ay 20 1 = x2(4x+6y)

$[$4+3y)]
4+6y

&ih W/Y)  = 0 ( fhx<o,o<y<2

x2(2x+3y)-
2i3y '

O<x<l,O<y<2
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9 .

10.

P(Y > 1) = P(1  ,< x < 2) = 0.4

x  bbaz  Y  GTh&mn’ea  Gtih

P(X < 0, Y > 1) = P(X < O)P(Y  > I)

=  (0.2)(0.4)  =  0 . 0 8

8 . 2  El2X+4Y-9XY)  =  2E(X)+4E(Y)-9E(XY)

= 2(  +) +4( f) -9E(X)E(Y)

= 2-9 i L ii 13 3 1
= 1

Var(ZX+Y)  =  4Var(X)+  Var(Y)+4  Cov(X, Y )  =  4 4

Var(X-2Y) = Var(X)+4Var(Y)-4Cov(X,  Y) = 16

Var(X)  = ZVar(Y)

(l)+(2)-5(3)  at%< .

15  Var(Y)  = 60

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

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

. . . . . . . . . . (3)

Var (Y) = 4 - Var(X)  = 8

LLYlUFh  Var(X), Var(Y)  10s  ( 1 )  9ZIi

2 $2-=-
p = \qq@) 4

ElYlxl  =

!

-yf(ylx)dy  = -yydy

-m -cc

&ih 1
‘rn

-
P(X) I yfk y)dy  = PY  +B(x  -PX)

-m

m )rn

II

xyf(x, y)dydx =
!
-bwW  +pXW(x  -px)ldx

--m--m -m

3 5 4 ST 311 (H)



!

m

WY) =  PY xg(x)dx  + /3
!

m ,rn

x2g(x)dx  - ,‘$x
!

xg(x)dx
-cc -m -m

1. Tl.  A, B, C L?!hX+-aULLnj~llos  S &I.%.&

P(A) + P(B) + P(C) = P(S)

0.2+0.5+P(C)  = 1

P(C) = l-0.7 = 0.3

P(F) = P(AF)+P(BF)+P(CF) = P(C)

P(BF) = + = 0.1

=  1

v+(O+1)+(c2-3*)-6(c-3)  = 1

2c*-12c+17  =  0

c = 12zkJ12*-4(2)(17)  = 3~ \‘2
x.3 2

c  =  3+“2 c>3
2 ’
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3. Lrnl  1  -F(x)]dx  =  /-Imf(t)dtdx
do ‘0 1

= f(t)dxdt

0 0

‘CO

= tf(t)dt

0

- i
‘ml I- F(x)]dx  = ‘mxf(x)dx = E(X)
0 ? 0

= WA,)+W%-WA,&)

l+l--1 31= = ~
20 20 20(19) 380

=o-1+100

=99

99+ 1
= 99-65+1

20=_
7
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26! 49-25 12
P(4)  = F = ~50 =25

26!

25
E(X) = E [ 1

3 3
C X, =  C EW,)  =  C P(4)

I=  I i=, ,=I

o<x,y<  1

zi96 “I

PX-Y>$
i 1

= I- dydx

4

= I-

4
X
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.x

t%(x)  =  x
I

Jdy = s,o  <x<l
X

0

ko = 1, O<x<l

= 0,  %I& “I

r

1f(ylx)  = -+ = -
X’

O<y<x,O<x<l

=  0 ,  &kq

9. Var(X-Y)  = E[(X-Y)2]-(E[X-y])2

Var(X  + Y) = Var(X)  + Var(Y)  + 2 Cov(X,  Y)

= Var(X)  + Var(Y)  - 2 Cov(X, Y) + 4 Cov(X,  Y)

= Var(X-Y)+4 Cov(X,  Y)

~lv~~nalu~~3JsE)4aUUlnn1les~0~~ln’Elo  LlaJJO  G&u

16+4  Cov(X,  Y) 3 0

4 Cov(X,  Y) >/ - 16

Cov(X,  Y) 2 -4
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1 0 . E[Y’Ix]  = -?f(ylx)dy  =
!
~-y’Fdy

--oD -cc

mm
is

m
y2f(x,  y)dydx = (0’  +d - 82fi; +~x%Wdx

-m-m -m

E(Y2)  = (a2 +/I;  - fi’&) mg(x)dx  + p’
s !

mx2g(x)dx
-m -cc

.
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1= -
2

, O<x<3

= x2-6x+19 3<x<b
2' '
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5.1 $ (-1)’ (20 - k)*’
k=O
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y,2 1+65+65’2’+@
99 99’2’ 990,  + ...
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1. n. A NW:  B r~pabes~ni~~~r~~~~~~~~~~  PZliY

P(AB) = P(A)P(B)  LbCit

A  bEit  B ’  ‘dh;R-aSi8~n’pd~3ia  &I%.4

P(B’/A) =  P(B ’ )  = l -O.2 = 0 .8

P(AU B) = P(A) + P(B) - P(AB)

= 0.5+0.2-(0.5)(0.2) =  0 .6

ll. P(A’+B* < 1) =
3x3 3 6

2 .

a

F(x) = "2x+312dx, -1<x<2
?I

x2+3x x=-
1 2 x=  -I

= ++3x+2)

d.  P
uuna F(X) = 0 ( x < - 1

=  +x2+3x+2)  ,  -1<x<2

= 1 ) x>,2

3.  F(~)  L~P69;3;9~~ni4blPnbb99~.“WBI”U09  x &ii4

2ae4-b  = 1
W-3  = 2

bbnt P(X = lj = F(l)- F(r)  = 0

yiyo  a - l - b - l  = 0
2 2

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

. . . . . . . . . .(2)
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a-2 - ,
2

a = 2+2  = 4

b  =  2(4)-4-2 = 2

20  2()‘k  I

,E,)  35”’  =
35+  1

35%20+  1
= 2$

f 20(70‘-‘)  _  ,
\= I 90‘

F(x)  =  P(X  < x)  = I- P(x > x)

P(X> x)  = 5 L?5?sEQ
k=,+, 9ok

= E 20(7D y = kpx
y= I go”X  ’

p(x > x)  = $ 5 2e!$&!l = 7
i 1

’
9

(twain  (1))
y=  I

. . (1)
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f(x, y)  =  g(x)h(y) =

f(x, Y) = ;, l<x<3,O<y<2

= 0, &A  6)

‘2 ~2sx
6.2 P(X+Y Q 2) = 1.i

; dydx

I 0

1 ‘2= -8 1, x(2 - x)dx

= $[(4-I)-~  f(8--I)] = h

$F(x, 4 )  = & ~[(10-4)x-x’]  ,
[ I

o<x<2

TJZLG g ( x )  =  $3-x) , o<x<2

A
= 0 > OUbJ

7.2P(-l<X<l,l<Y<3) = F(1,3)

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

ST 311 (HI
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i

rc

!

‘m f(x,  Y)  dx  - 1 -
-co

f(xly)dx  =
:.a h(y) h(y) !

f(x,  YMx
-02 -m

.:A

!

srn

l.iU~O f(xly)dx  = Lb(y) = 1
h(y)-m

.m

ll. E(k) =
l

kf(x)dx
-m

=
i

k - f(x)dx
-0d

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

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

Cov(X,  X-Y) = E[X(X  - Y)] - E(X)E(X - Y)

= E[X* - XY] - E(X)[E(X)  -E(Y)]

= E(X2)  - E(XY)  - [E(X)]’  + E(X)E(Y)

= U; (x bat  Y Eh.Gka:Cu  E(xY)  = E(x)E(Y))

16

Px. X-Y =
Cov(X,  x - Y)

JVar(X)  Var(X  - Y) =

3 4 2 ST 311 (HI



10. ElYlx] = --yf(ylx)dy  = py+pX

-cm

,rn

i
wf(x, y)dy  =  /+x&4  + b&(x)

--03

OL
mm

clilpdpd

!!

xyf(x, y)dydx =
i’
mbyW)+PX2g(x)ldx

- m - m -cc

02 ~03
WY)  = 1uy xg(x)dx + /3 1 x2g(x)dx

-0a -m

JWW  = PYPX+  PEW*)

oxy  =  E(XY)-fi+~y  =  ,B(a:,+j&),  ‘: CT;  = E(X2)-p;

dlGY p=A!!K
4+/-G

1. n.  Al = {X : 2 G X G 61

A2 = x:+x+
I

A, = {x:  l<x<5]
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“u.  A  bbAt  B  Lhk=V&Jfi~  &iii

P(AUB) = 0.5 +0.4-  (0.5)(0.4) = 0.7

A U B  fh C  l&Ilk  LL8t  A U B U C  =  S  &iii

P ( A U B U C )  =  P(AUB)+P(C)  =  P ( S )  =  1

0.7+P(c)  =  1

m = 26

aExpm0.s  x  =  2fi

P(1  < X < 3) = F(3)-F(1)

3* 1 7
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5. 5.1 fiJ (- 1)’
k=O

(30 -k ) ”  = 0  (~&JTI~  3 .3 ,  m > II)

5 .2  E ( -  1)k 2530-k = 24”O
k = O

(%%J’G  3.6, a = -1, b = 25)

5.3 E 25(30)k-1 = 5 25(30)k-’
k=,  55k k=,  55”

2 25(30)k-’
k=3,  55k

= l- ?!?,O
i 15 5 (l%iyl3  3.7 PA”  3.9)

= l- $ 3o
i 1

= 55y&y1 - 1 (pn 3.11)

= 16

I ‘1-Y
6. P(X+Y < 1)  =

i’I
$ (x + y)dxdy

0 0

=
0
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a2-F(x> Y)
= axay

$W,  3)

= ax&A!- *(2xz+5xy+2y*) I
-$[&(Zx"+ 15x+18)]

$1 y(6x*  + 1Oxy  + 2~31=
3(6x2+30x+ 18)

= 6x2+20xy+6y2
3(6x2+30x+ 18)

f(YlX)  = 3x2+10xy+3yz  O<y<3,O<x<2
9x2+45x+27  ’

= 0,  Gh.4  q

2x-1 1= -.-
12 2'

l<XC4, -I<y<l

f(x, y )  =  +, l<x<4,-l<y<l

= 0, &A  “I

8.2 Cov(X,  X + Y) = El X(X + Y)] - E(X)E(X + I’)

= E(X’  + XY) - E(X)/ E(X) + E(Y)]

= E(X2) + E(XY) - {E(X)]’  - E(X)E(Y)

X  LLA”  Y  Lh%fX~l4  &&A  E(XY)-E(X)E(Y) = 0

- Cov(X,  x+Y) = E(X*)  - IE(X)l’  = Var(X)
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a*u*  + b202 + 2abux Y XY  2 0

2abaxy 2 - (a%;  + b*u$)

Wl 2abuxuY  H7k 2 hd  ‘iE\~

PXY
uxy  , _ a*&+  Pat=-,

2abaxuy ’
a.  b, > 0

UXUY

1 0 . E[Yjx] =
s
-yf(ylx)dy, 0 < x < 3

--m

f(YlX)  =
5 E-L..-

1

0

;dy

x(x - 0)

x

f(ylx)  = ;,  o<y<x,o<x<3

d
0, ouq

= -.-  = 1!1 x*
x 2

2,  o<x<3

1. n. A, = (x : 1 <XQ  31

A ,  = x :
1

A ,  =  [x:O<x<3]
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“ I I .  Ac-IB  =  ((x,y):O<x<l, o<y<l)

n. t$acieiis l-3.3 @&I ST 311

2. F(Y) = WY d Y)

= P(X2  < y). 0 6  y < 9

=  P(-v’y  4  x  < fi)

$1 -2<~<2 aGao06y<4  &A

i

J;
WY) = fdx

-2

= 1 , Y>9

'Owx OL4. n. P(x = X) = c
e=.  k ! x !

, x = 0, 1, 2 (..., 10

?I.  P(X  = x) =

3 4 8 ST 311 (H)



fl. P(X  = x) = y$q ( x = 1, 2, 3 I...,  21

51 m = m LLi% P(ltiir~da&.j)  = “‘f’(-  1)’
k = 0

(m-k)m = m!

g(x) = 53x+ l), 0 < x < 1

= 0, &A  “I

7.2  P(Y  < 1) = F(l, 1)
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8. 8.1 f(ylx) = f(x, = dd. l<y<4,0<x<2
P(X) 3x2+21'

8.2 E[Y/x] = ‘*y “+y* dy, ‘0 < x < 2
, 3x2+21

4 2
Y-.II_,y1

=42 3 4
3x2+21 y= I

= 2x2(16-  1)+(256- 1)
12(x2  + 7)

- E[Ylx] = l$+; o<x<2

9 . @$ll7+&qW; 5-2.8 i151 ST 311

1 0 . ~h~eil~  5-2.7 il31 ST 311

li E(X) = ;,  E(Y) = 5

1. l-l. A, = [x : o < x < 3j

A, = x:o<x<3;
I

A, = x:o<x<3;
I
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m

‘.&?I4  UA,  = jx:O<x<4]
k=l

r(l),A,  = [x : 0 < x < 3j

ll. WA/W  > WV

P(AB)
P(A)  > p(B)

P(X  = -1)  =  F(-I)-F(-1.) =  0

(-a+])’  =
2

0 0

-a+1  = 0

a=1

ST 311 (HI 3 5 1



P(X  =  b)  =  F ( b ) -  F(b-) = 0

= 0

2b2-12b+17 = 0

b = 12-c.dGTqi72
4

p(x = x)  = 5y ok,
k=o k ! x !

x = 0, 1, 2 ,..., 50

5. 5.1 2 (-l)k
20

i !
(20-  k)2”  = 20!

k=O k

5.2 kEo  s = 50+1 5 1
50-20+1  = 31

3 5 2

= 220

ST 311 (HI



.

,I
6. P(X > Y) =

IX 7-2x-2y

S! 20
d y d x

0 0

"7x-2xz-x"dx
20

0 '

‘X
F(x~Y)  = s f(xly)dx,  0 < x < 1, 0 < y < 2

-m
‘X
f(x/y)dx  = " f(x,dx

-m ? h(y)m

= dF(1,  y )
dy

a
[
&(4x+3y)zz ay 20 1 = x2(4x+6y)

$[$4+3y)]
4+6y

&ih W/Y)  = 0 ( fhx<o,o<y<2

x2(2x+3y)-
2i3y '

O<x<l,O<y<2
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9 .

10.

P(Y > 1) = P(1  ,< x < 2) = 0.4

x  bbaz  Y  GTh&mn’ea  Gtih

P(X < 0, Y > 1) = P(X < O)P(Y  > I)

=  (0.2)(0.4)  =  0 . 0 8

8 . 2  El2X+4Y-9XY)  =  2E(X)+4E(Y)-9E(XY)

= 2(  +) +4( f) -9E(X)E(Y)

= 2-9 i L ii 13 3 1
= 1

Var(ZX+Y)  =  4Var(X)+  Var(Y)+4  Cov(X, Y )  =  4 4

Var(X-2Y) = Var(X)+4Var(Y)-4Cov(X,  Y) = 16

Var(X)  = ZVar(Y)

(l)+(2)-5(3)  at%< .

15  Var(Y)  = 60

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

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

. . . . . . . . . . (3)

Var (Y) = 4 - Var(X)  = 8

LLYlUFh  Var(X), Var(Y)  10s  ( 1 )  9ZIi

2 $2-=-
p = \qq@) 4

ElYlxl  =

!

-yf(ylx)dy  = -yydy

-m -cc

&ih 1
‘rn

-
P(X) I yfk y)dy  = PY  +B(x  -PX)

-m

m )rn

II

xyf(x, y)dydx =
!
-bwW  +pXW(x  -px)ldx

--m--m -m
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!

m

WY) =  PY xg(x)dx  + /3
!

m ,rn

x2g(x)dx  - ,‘$x
!

xg(x)dx
-cc -m -m

1. Tl.  A, B, C L?!hX+-aULLnj~llos  S &I.%.&

P(A) + P(B) + P(C) = P(S)

0.2+0.5+P(C)  = 1

P(C) = l-0.7 = 0.3

P(F) = P(AF)+P(BF)+P(CF) = P(C)

P(BF) = + = 0.1

=  1

v+(O+1)+(c2-3*)-6(c-3)  = 1

2c*-12c+17  =  0

c = 12zkJ12*-4(2)(17)  = 3~ \‘2
x.3 2

c  =  3+“2 c>3
2 ’

ST 311 (H) 355



3. Lrnl  1  -F(x)]dx  =  /-Imf(t)dtdx
do ‘0 1

= f(t)dxdt

0 0

‘CO

= tf(t)dt

0

- i
‘ml I- F(x)]dx  = ‘mxf(x)dx = E(X)
0 ? 0

= WA,)+W%-WA,&)

l+l--1 31= = ~
20 20 20(19) 380

=o-1+100

=99

99+ 1
= 99-65+1

20=_
7
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26! 49-25 12
P(4)  = F = ~50 =25

26!

25
E(X) = E [ 1

3 3
C X, =  C EW,)  =  C P(4)

I=  I i=, ,=I

o<x,y<  1

zi96 “I

PX-Y>$
i 1

= I- dydx

4

= I-

4
X
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.x

t%(x)  =  x
I

Jdy = s,o  <x<l
X

0

ko = 1, O<x<l

= 0,  %I& “I

r

1f(ylx)  = -+ = -
X’

O<y<x,O<x<l

=  0 ,  &kq

9. Var(X-Y)  = E[(X-Y)2]-(E[X-y])2

Var(X  + Y) = Var(X)  + Var(Y)  + 2 Cov(X,  Y)

= Var(X)  + Var(Y)  - 2 Cov(X, Y) + 4 Cov(X,  Y)

= Var(X-Y)+4 Cov(X,  Y)

~lv~~nalu~~3JsE)4aUUlnn1les~0~~ln’Elo  LlaJJO  G&u

16+4  Cov(X,  Y) 3 0

4 Cov(X,  Y) >/ - 16

Cov(X,  Y) 2 -4
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1 0 . E[Y’Ix]  = -?f(ylx)dy  =
!
~-y’Fdy

--oD -cc

mm
is

m
y2f(x,  y)dydx = (0’  +d - 82fi; +~x%Wdx

-m-m -m

E(Y2)  = (a2 +/I;  - fi’&) mg(x)dx  + p’
s !

mx2g(x)dx
-m -cc

.
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