Question 2.58
To find the density function for U, we find the distribution function first

and differentiate it.
P{Oo<U<t} 0<t<1

Fmt)=P{VU <t} =< 0 t<0
1 t>1
Hence, f (1) =2t 0<t<1

Question 3.24
P ~Upy and X|P ~ B(p) Hence,

p
fr(p)=1,0<p<1 and fX|P(93|P):{ 1—p =0

Let us compute fx(z) first:

! 1
fx(1) = Px{X =1} = /fXIP(iE = 1|p) fppdp = /0 pdp = 2
But )
Jx(0) = Px{X =0} = 1= Px{X =1} = 5
Now

’ 2 =1,0 1
frix (plz) = % = 2fxp(z,p)fp(p) = { 2](91 —p) - 0,0 iﬁ i 1

Question 3.43
Let Z = X + Y then since X,Y are independent to obtain fzz we use the
convolution integral of fy and fy.

fz(2) = /RfX(x)fy(z —x)dr = /S(Z) ldzx + /S(Z)/ Odx

fx(z)fy(z— ) is either 1 or 0. We have denote the region that fx(z)fy(z—
x) =1 by S(z) and the compliment of this region by S(z)’. To compute the



integral we only need to find S(z) for different values of z.

§(2) = {al (o) = Land fy(z — ) = 1} =
{z|0<z<land0<z—2 <1} =
{z|0<z <1, z<zandz—1<uzx}

We consider four cases of z
e 2 <0:= z—x <0 (since x is nonnegative.) = S(z) = ¢.
e 0<z<l:sincer<z<1l= S(z)=(0,2)
e l<z<l:since,0<z—1<zx=S5(2)=(2-1,1)
e 2 >2= 5(z) = ¢. (Similar to the first case)

Now it is easy to compute the integral

0 2 <0
P 0<z<1
fz(2) = 2—2z 1<2z<2
0 z > 2
Question 4.96
0 0
aaM@S? t) ‘(s,t):(0,0) -
0 0
a&E{€SX+tY}|(Sat):(O’O) -

0
gE{XeSX”YH(S,t):(o,o) =
E{XYe ™™} =00 = E{XY}



