1. The discrete random variables X and Y have joint p.m.f.

cey  (z,y) € {(1,1),(2,2),(1,3)}
0 otherwise

PX,Y(OC,?J) = {

where c is a constant
(a) Find the value of c.
(b) Find the joint c.d.f.
(c) Find the marginal p.m.f.s of X and Y. Are they independent?

Solution. Clearly
1=P(R?) =pxy(1,1) +pxy(2,2) + pxy(1,3) = c(1 +4+3) =8¢

which means that ¢ = 1/8.
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The joint c.d.f. is most easily found by looking at the support of the
p.m.f. Recall that F(z,y) =P(X < z,Y <y). Thus

0 r<ly<l

1/8 1<2<21<y<?2
5/8 £>22<y<3

1 r>2,y>3

F($ay) =

The marginals are also easy to find. Note that the only values X can
take are 1, 2. Thus

4

px(1) =pxy(1,1) +pxy(1,3) = 3
4
px(2) =pxy(2,2) = 3

which is a valid p.m.f. Likewise, ¥ can only take on values in {1,2,3}.
Thus

py(1) =pxy(1,1) =
Py (2) =pxy(2,2) =

py(3) =pxy(1,3) =

CO| W Oo| 00| =



Note that X and Y are not independent, as

4

é =pxy(1,1) #px(Vpy (1) = 3

even though the p.m.f. pxy(x,y) = cxy would seem to indicate that X
and Y are independent with marginals px(z) = z,py (y) = y. O

2. Let D C R? be the region
D:{(x,y)GRQ:le,Ogygl/xQ}.
Consider the random variables X and Y with joint density

vz (z,y) €D

fX,Y(xay) = {0 (:L' y) ¢ D

where c is constant.
(a) Find the value of c.
(b) Find the marginal density of Y.

Solution. To find the constant C' we solve the equation

1= P(RQ) = /D Ixy(z,y)dzdy.

Expanding the integral results in
oo pl/x?
| txy@yydedy= [ [ cvmdyds
D 1 Jo

—/looc\/i</01/m2dy> dx

:c/ 2732 dx
1

this latter integral can be computed just fine

/100 2732 = {2:3_1/2}? =2

meaning that ¢ = 1/2.
To find the marginal density of Y, we have to be a bit careful. First,
note that

D:{(m,y)GRQ:OSygl,lgzvgl/\/yj}
This can be obtained by noting that 0 < y < 1/:U2 <1 and
Ogygl/ac2 = x2§1/y<oo
so < 1/,/y. Combining all this together we get

Yve 1
=5

2 y’?’/d‘ _ 1)

friy) = ;/ll/ﬂx/ida: = % Ex?)/Q]
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