Math/Stat 425, Solutions to Quiz #8

Problem # 2. Let X and Y be jointly distributed as
fX,Y(l"ay) =2x+y) for0<zx<y<l.

and f(z,y) = 0 otherwise. Determine the conditional density function fxy(z|y), for
0 <y <1 (for all values of z).

Solution: The support of the density is the triangular region in the upper left of the
unit square, above the line z = y. (This is the condition z < y. ) By definition

Ixpy (zly) = Jw, — 00 < T < 00,

provided that fy(y) # 0. We must determine the marginal density

) = [ Fxley)ds

For 0 <y <1 we have
Y
By = [ 2a+yde
= [+ 2ay[iZ =" + 27 = 3"
We obtain, for 0 < y <1,

2(z +y)

57 for 0 <z <uy.

fxy(zly) =

By definition fxy(z|y) = 0 otherwise, i.e. if either # < 0 or > y. (The density
fxy(z,y) =0 at these points, and fy(y) # 0.

Answer. For 0 <y <1,

2(x +

fxy(zly) = (32y) for 0 <z <uy,
Yy

fX|Y(£U!y) = 0 for x<0 or = >y.



