Probability Theory: Activity 15 Solutions

1. Let X and Y be discrete random variables with the following joint PF:

1 2

=(x — forx=0,1,2and y =0,1

Fxy ey =70V . /
0 otherwise

Recall from activity 14 that the marginal PF of X is fx(z) = £ (22 + (z — 1)?) .
(a) Find the marginal PF of Y

(b) Are X and Y independent?

No, they are not independent, because f(x,y) does not equal fx(z)fy (y).
(c) Find fxy(z[y).
fxy(z,y) _ 1(z —y)?
fr () TP+ (1 -2+ 2-y)?)

Ixy(zly) = (2 —y)* forzt=0,1,2 and y =0, 1
v+ 1-y)P+(2-y)?

fX|Y(33\y) =

(d) Find P(X =2|Y = 1).

Tl -124(2-1)2 2
2. Let X and Y be continuous random variables with the following joint PF:

_ 2
Fxiy (21) = 2-1) !

%yQ for0<z<2and0<y<1
Ixy(z,y) = .
0 otherwise

(a) Find the marginal PF of X:

(b) Find the marginal PF of Y:

(¢) Are X and Y independent?
Yes, because fx(z)fy(y) = fxy(z,y):
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3. Let X be a discrete random variable and Y be continuous random variable with the following joint PF:

3,

=y® forx=0,1,2and 0 <y <2

fxy(z,y) =42 .
0 otherwise

(a) Find the marginal PF of X:

fx(x) /2 v /2 Sy S
xTr) = — = _ = —
X 0 207 YT ) 20@+n? 0T 200+ 1)

(b) Find the marginal PF of Y

fy(y)ZZ%ymz%(l+y+y2)

(¢) Are X and Y independent?
No, because fxy(x,y) does not equal fx(z)fy(y).

(d) Find fyx(y|z).
fxy(@y) y

fyix(ylz) = = =
@
(e) Find P(0 <y < 1|z =0).
ey L
Y|X=0 = 3
1 11 1
POL<Y <1X=0)= Zdy = =yl = Z.
O<Y <1 0)/023/ ¥l =3
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