Probability Theory: Activity 14 Solutions

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

fag) = [H@—w? forz=012andy=0.1
T,Y) =

y 0 otherwise
(a) Find P(X =1,Y =0).

(b) Find P(X <1,Y =0)

Pr(X <1,Y =0)=P(X

1
T T
(¢) Find the marginal PF of X:

fx@) =Y 2w~y =
Y

2. Let X and Y be continuous random variables with the following joint PF":

(x2 + (x— 1)2)

~| =

%yQ for0<z<2and 0<y<1
f(z,y) = :

0 otherwise
(a) Find P(X <1,Y > 1)

(b) Find P(X >Y)
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If you switch order of integration, things get more difficult, due to the region you are integrating
over.

So, we must evaluate:

1 z 3 2 1 3
P(X >Y) —/ / §y2dydaz —i—/ / inda;dy
0o Jo 1 Jo

But you should get the same answer.
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(c¢) Find the marginal PF of Y

3. Suppose that X and Y are continuous rvs with the following joint CDF on the interval (0,2) for both X

and Y: )
F@wﬁ?ﬁw@+y) D<y<2 0<z<?2

(a) Find F,(z)

1 1
F,.(z) = yli£nooF(m,y) = F(z,2) = EQIL‘(ZE +2)= gx(:v +2) 0<z<?2

(b) Find the joint PF.

0? 9% 1
E— — (A2 2
20y (z,9) 920y 6@y T ay)
Fyﬁ(%y—i_y )= E(%*‘ 2y)

o g<zr<2, 0O<y<?2
fley) =4 8 .
0 otherwise.

4. Let X be a discrete random variable and Y be continuous random variable with the following joint PF:

cy® forzx=0,1,2and 0 <y <2
flz,y) =

0 otherwise
(a) Find c.
28 T 2 2 Lo, 1302 8
L= > ey’dy= | c(l+y+y>)dy=cly+sy°+ 59|y =cd+3)
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