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ECE 313 (Section X)

Homework 9 Solution

Problem 1
(a) We know that [~ fyx({u)du fu) Fr(uydu =1,
And [7 fx(u)du = (0.5)(2)(c) = c.

Thus, ¢ m

(b) From part (a), we have:

i, 0<wu<l
fxlu)=¢ —u+2, 1<u<2
0. elsewhere.

Thus, E[X] = rx; ufy(u)du = f2

o ufx(u)du = IIF“' uticli ff w{—u+ 2)du = 1.

—

And from the hint we have Var{X) = % Then, 7 = ’l.,-'ll% = _13
\ 3

So, X = XA — \/EX — /6. And the pdf is,

RIE xef{_?

fr(u) V%fx [‘T]'

Thl_\.I‘L‘ffOIL.‘._.

4 +G\/E., VBE<u<0

felu) = ¢ —u+ V6
6 :

0, elsewhere,

0<u<+v6

t fz(W)

v
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Problem 2

Answer:
(a) E[X] = % +(14+2+3+4+5) = 3 as all outcomes share the same probability.

(®) Var(X) = E[X?] —E[X]? =2+ (12 + 22+ 32 + 42 4+ 5%) =32 = 2
(c) All outcomes still share the same probability, E[X] = i *(1424+3+4+5)=3.
However, X and ¥ are dependent. There 1s,

E[XY] = — +(14+1+13+2+12+3+ 1124+ 10+5) = 85

1
5+4

Problem 3

(a) E[Y] = [ eXP(X) = [ e f(z)de = [[7e"de Mde = 2ere D oo | 2|

(b) X =InY. And X = 0.
So. Y =1

Thus, the support of the pdl fy(v)is|{v|v > 1}|

(c) We have:
Fy(v) = P{Y < v}
P{e* < v}
= P{X <Inv}
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Problem 4

Answer:
When 0 < v < 1, Fx(v) = [ 2vdv = v*.
Then, we have
FX[:T’J = F'{X < 't.-'}
- P{y(U) < v}
= P{U < g7 '(v)}

g vl
= 1
ﬁ T

g " (v]
i

2

Thus, [g(v) = vo,0 <v < 1]

Problem 5

If Part:
Le. we have px(0) + px(c) = L.

So, E|X|=0-px(0) + c-pxlc) =c-pxlc).
Thus, P{X = ¢} = px(e) E”X

Only If Part: |

i.e. we have P{X > ¢} BLx

[

Let Y. = X — ¢l (x=., where
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Note that X is a nonnegative random wvariable. Then, Y. is also a nonnegative random
variable. (Since for v < ¢, YV, =X >0;and forz > ¢, Y, = X — e > 0.)

And,

ElY;] = E[X — ¢l (x54]
= E[X] — cE[l {x2c)]
= E[X] —c px(X = ¢)
— Elx] o 22
—0

Since Y, is a nonnegative random variable, F[Y,] = 0 means that ¥, = 0.

Thus, X = ¢l ry>.. That is,
{c, T
X =
0, =<¢c

Therefore, px(0) + px(e) = px(x < ¢) + px(z = ¢) = 1.



