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1. Random variables X and Y have joint PDF
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(1) Find the joint CDF F, | (x,Y). (10 points)

a) 99 x<0 or y<0°] thafA
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Foe o) =" [ oy (uv)dudy
= _[Oijx8uv dudv = 2x%y* - y*

c) 99 0<x<y and 0<x<1eo] dsA
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Foe o) =" [ oy (uv)dudv
= IXIUSUV dvdu = x*
0J0
d) 99 0<y<land x>1 o] tisfA]
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Fee o) =" [ oy (W v)dudv
= Lijl8uv dudv =2y® - y*
e) 99 x>1and y>1 o thalA]
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Fer 6y =] [y (uv)dudv=1271)
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0 x<0 or y<0
2x°y? —y*  0<y<x<1

Fey(X,y) =4 x* 0<x<y and 0<x<1
2y? —y* 0<y<1and x>1
1 x>1and y>1
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(2) Find F,(x) and F, (y). (10 points)
a) 9 0<x<lol WA F(x)E Aitebd,
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Fe ) =" [ o (uvdvdu = [ [ 8uv dvelu
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0 x<0
Fe() =1 x* 0<x<lg: w9l oF v 0%)
1 x=>1

b) 9% 0<y<iol A F(y)E Axshu,
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F)=[" | o vdudv = [ 8uv dudv
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_L 4v(1-v7)dv =2y° - y" (3%)

0 y<0
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(3) Find Cov[X,Y]. (10 points)

w 1 3 4
E[X]= ] xf, (x)dx = [ x(4x*)dx = £ =0824)

A 07)

o 1 4 4 8
EIYI= [ f, (y)dy = | y(4y —4y°)dx =~ -==—=05333(2 %))
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E[XY]= Ji f:o xyf, o (X, y)dydx = .[Olj: uv(8uv)dvdu

4 (37)

- ['au?Cu)du == - 0.4444
o '3 9
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Cov[XY] = E[XY]-E[X]EN]= - o=~

A7 E[XLENY] A 2o o S99 19
E[XY],Cov[XY] & 23 & S 2%
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(4) Find Var[X +Y]. (10 points)

21" 2 _[t2 3 _z
E[X°1=]" x fx(x)dx_jox (4x)dx =2

4
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Var[X]=E[X*]- {E[X]}’ =§—[§] -2 -0.0267 (37

w© 1 2 1
EIYT= ]y h (dy = [y (dy -4y )dx=1-2 =2

8\ 75-64 11
= — 21 0.0489 (34
15] 225 225 (37%)

1
Var[Y]=E[Y2]—{E[Y]}2=§—(
By theorem 4.15
Var[X +Y]=Var[X]+Var[Y]+2Cov[XY]

_2 1,4 6+11+8 25 1 _ ... (4%)
75 225 225 225 225 9

A 7155 E[X], E[Y], Var[X+Y] 25
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