EE 503 : Problem Set #7 Solutions

7-1 a) From the problem statement, we have
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otherwise.
Hence,

if T
Fxy(z,y) = fyix(ylr) fx (x) = {E Vsy=z<l

0 otherwise.

The following graph is the sketch of the pdf where the shaded area has a value of 2 and the
unshaded area has (.
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Figure 1: 7-1a

b) Since Joe will not win any money, the corresponding probability is given by

. P(Y <05,X<05) P(X<05)
PIY <08l <08) = ——px<05) _ PX<is) |

¢) We have

1
ﬁmfﬁfmhﬂﬁ
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otherwise
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= 4

2(l—y) O0<y<l
0

ot herwise,
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The graph of the pdf is given in Figure 2.
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Figure 2: 7-1c

d) Lt W=X.5X=Wand Y =W — Z. Then the Jacobian is given by

d# dZ
= Bol—1
' diW  dW '
dx d¥
Then
|
fzwlz,w) = fxy(w,w— E}m
2 f0<w—z<w<1
= 4
0  otherwise
2 f0<cz<w=<1
= %
0  otherwise.
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fg[g]—fu fzw(z,w)dw

[l2dw ifo<z2<1
= 4

Lﬂ otherwise

i

Al—2z) f0<z<

0 otherwise.

X,

And E[Z) = fl:: Az — 2Nz = é The graph of the pdf is given in Figure 3.



Figure 3: 7-1d

¢) For the first event, the corresponding probability is given by
P(Y < 0.25 X < 0.5)
P(Y <« 0.25)
R R fxx(x,y)dyde
I frldy
_Jo TR fxy (e y)dydr + foas o fx v (x, y)dydz
fo ™ 21 ~y)dy
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P(X < 0.5]Y < 0.25) =
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