Homework #4

Due on 09/23/2026, Wednesday, before class.

1. Exercise 1.5.2 on page 44

1.5.2. For each of the following, find the constant ¢ so that p(x) satisfies the con-
dition of being a pmf of one random variable X.

(a) p(z) =c(3)", 2 =1,2,3,..., zero elsewhere.
(b) p(z) =cx, z=1,2,3,4,5,6, zero elsewhere.

2. Exercise 1.5.6 on page 44

1.5.6. Let the probability set function of the random variable X be Px (D) =

[p f(z)dz, where f(x) = 22/9, for x € D = {2 : 0 < 2 < 3}. Define the events

Dy ={x:0<2<1}and D; ={z:2 < 2z < 3}. Compute Px (D), Px(D2), and
Px (D1 U Ds).

3. Exercise 1.5.8 on page 44 (you may plot F(x) by hands, instead of using R)

1.5.8. Suppose the random variable X has the cdf

0 < -1
Flz)=¢ &2 -1<az<1
1 1 <z

Write an R function to sketch the graph of F(x). Use your graph to obtain the
probabilities: (a) P(—3 < X < 2); (b) P(X =0); (¢c) P(X =1); (d) P(2 < X <3).

4. Exercise 1.6.2 on page 48

1.6.2. Let a bowl contain 10 chips of the same size and shape. One and only one
of these chips is red. Continue to draw chips from the bowl, one at a time and at
random and without replacement, until the red chip is drawn.

(a) Find the pmf of X, the number of trials needed to draw the red chip.

(b) Compute P(X < 4).



5. Exercise 1.6.3 on page 48

1.6.3. Cast a die a number of independent times until a six appears on the up side
of the die.

(a) Find the pmf p(x) of X, the number of casts needed to obtain that first six.

(b) Show that Y >~ p(z) =1.

(c) Determine P(X =1,3,5,7,...).

(d) Find the cdf F(x) = P(X < z).
6. Exercise 1.6.7 on page 49

1.6.7. Let X have a pmf p(z) =
Y¥=2X 41,

L=

, x = 1,2,3, zero elsewhere. Find the pmf of



