Homework #6

Due on 10/12/2026, Monday, before class.

1. Exercise 1.9.2 on page 75

1.9.2. Let p(x) = (%)“’, r=1,2,3,..., zero elsewhere, be the pmf of the random

variable X. Find the mgf, the mean, and the variance of X.

2. Exercise 1.9.27 on page 78

1.9.27. Let X have the exponential pdf, f(z) = = exp{—2/3}, 0 < & < oo, zero
elsewhere. Find the mgf, the mean, and the variance of X.

3. Exercise 1.10.3 on page 83

1.10.3. If X is a random variable such that E(X) = 3 and E(X?) = 13, use
Chebyshev’s inequality to determine a lower bound for the probability P(—2 <
X 8.

4. Exercise 1.10.7 (c) on page 83

1.10.7. Let X be a positive random variable; i.e., P(X < 0) = 0. Argue that

(c) Ellog(1/X)] > log[l/E(X)]
5. Exercise 2.1.1 on page 97

2.1.1. Let f(x1,22) =4xi22, 0 < 21 <1, 0 < 22 < 1, zero elsewhere, be the pdf
of X; and X». Find P(0 < X; < %, i < X9 <1), P(X; =X2), P(X; < X>), and
P(X; < Xo).

Hint: Recall that P(X; = X5) would be the volume under the surface f(xq,22) =
4x,29 and above the line segment 0 < 21 = 29 < 1 in the xy25-plane.

6. Exercise 2.1.10 on page 99



2.1.10. Let the random variables X; and X5 have the joint pmf described as follows:

(@.e2) | 0,0 D) (02) (LO) (LY (12

p(11,12)| 12 12 12 12 12 12

and p(x1,22) is equal to zero elsewhere.

(a) Write these probabilities in a rectangular array as in Example 2.1.4, recording
each marginal pdf in the “margins.”

(b) What is P(X; + X2 =1)7
7. Exercise 2.1.17 on page 99

2.1.17. Let X and Y have the joint pdf f(z,y) =6(1—2—y), 2 +y <1, 0 < x,
0 <y, zero elsewhere. Compute P(2X 4+ 3Y < 1) and E(XY + 2X?).



