
Section 4 Slides

Original slides by Leiyi Zhang, Scott Ni



● Homework 3 due yesterday
● Homework 4 due next Wednesday (Feb. 2nd) 11:59 pm PDT

Announcements



Review







Question 3: “3-sided Die”

Let the random variable X be the sum of two independent rolls of a 
fair 3-sided die. (If you are having trouble imagining what that looks 
like, you can use a 6-sided die and change the numbers on 3 of its 
faces.)

(a) What is the probability mass function of X?

(b) What is the cumulative distribution function of X?

(c) Find E[X] directly from the definition of expectation.

(d) Find E[X] again, but this time using linearity of expectation.



Question 3 (a) Solution



Question 3 (b) Solution



Question 3 (c) Solution



Question 3 (d) Solution

● Let Y be the roll of the first die, and Z the roll of the second.



Question 3 (d) Solution

● Let Y be the roll of the first die, and Z the roll of the second.

● Then, X = Y + Z



Question 3 (d) Solution

● Let Y be the roll of the first die, and Z the roll of the second.

● Then, X = Y + Z



Question 7: “Balls in Bins”

Let X be the number of bins that remain empty when m balls
are distributed into n bins randomly and independently.  For each
ball, each bin has an equal probability of being chosen.

Find E(X).



Question 7 Solution

● = 1 if bin empty,         = 0 otherwise

● .

● .



Question 8: “Frogger”

A frog starts on a 1-dimensional number line at 0. At each
second, independently, the frog takes a unit step right with 
probability p1, to the left with probability p2, and doesn’t move with 
probability p3, where p1 + p2 + p3 = 1. 
After 2 seconds, let X be the location of the frog. 

(a) Find the probability mass function for X.
(b) Compute E(X) from the definition.
(c) Compute E(X) again using linearity of expectation.



Question 8 (a) Hint

● The frog will take 2 steps in 2 seconds

○ Left, right, or no movement

● On number line, final displacement can be anywhere from 2 units 

to the left to two units to the right from original point

● How might we calculate the probability of the displacement being 

each possibility in that range?   {-2, -1, 0, 1, 2}



Question 8 (a) Solution

● Let L be left step, R be right step, and N be no step

● Range of X:

● Repeat for 0, 1, and 2



Question 8 (a) Continued Solution



Question 8 (b) Solution

We know from the definition of E[X]:



Question 8 (c) Solution

Computing E[X] again this time but using linearity of 
expectation:


