Homework #7

Due on 10/19/2026, Monday, before class.

1. Exercise 2.2.2 on page 108

2.2.2. Let X; and X, have the joint pmf p(z1,22) = 2122/36, 1 = 1,2,3 and
ro = 1,2,3, zero elsewhere. Find first the joint pmf of ¥; = X; X5 and Y5 = X,
and then find the marginal pmf of Y.

2. Exercise 2.2.3 on page 108

2.2.3. Let X; and X3 have the joint pdf h(z1,22) = 271772, 0 < 21 < 22 < 00,
zero elsewhere. Find the joint pdf of Y7 = 2X; and Y = X, — X;.

3. Exercise 2.2.4 on page 108

2.2.4. Let X; and X5 have the joint pdf h(x1,22) = 82122, 0 < 21 < 22 < 1, zero
elsewhere. Find the joint pdf of Y1 = X;/Xs and Y, = Xo.

Hint: Use the inequalities 0 < y1y2 < y2 < 1 in considering the mapping from S
onto 7.

4. Exercise 2.3.2 on page 116

2.3.2. Let fip(z1|we) = crr1/23, 0 < 21 < 29, 0 < 29 < 1, zero elsewhere, and
fo(2) = 223, 0 < 225 < 1, zero elsewhere, denote, respectively, the conditional pdf
of Xy, given X5 = 25, and the marginal pdf of X5. Determine:

(a) The constants ¢; and cs.
(b) The joint pdf of X; and Xo.
(c) P(3<X1<3|X2=2).
(d) P(3 < X1 <3).

5. Exercise 2.3.3 on page 116 (Graduates only)



2.3.3. Let f(x1,m2) = 212323, 0 < 21 < 22 < 1, zero elsewhere, be the joint pdf
of X1 and XQ.

(a) Find the conditional mean and variance of X, given Xo = 22, 0 < 22 < 1.
(b) Find the distribution of ¥ = E(X;|X3).

(c) Determine E(Y') and Var(Y) and compare these to F(X;) and Var(X,), re-
spectively.

6. Exercise 2.3.10 on page 117
2.3.10. Let X, and X5 have the joint pmf p(x,22) described as follows:

(21, 22) |(070) (0,1) (1,00 (1,1) (2,0) (2,1)

s 1 3 4 3 6 0}
p(leaM)‘ 18 18 18 18 18 18

and p(x1,22) is equal to zero elsewhere. Find the two marginal probability mass
functions and the two conditional means.
Hint: Write the probabilities in a rectangular array.



