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What if knowing that an event happened in fact does not give any information about the

probability of another event?

De�nition 3.1. We say that events E and F on ⌦ are independent if

P[E � F ] = P[E]P[F ].

In the case whenE or F have a positive probability, it’s possible to rewrite the above condition
in a di�erent (illustrative!) way. How?

Now that we know the notion of independence, we can construct random variables in many
creative ways.

Example 3.2. A fair coin is tossed repeatedly and independently until the �rst Heads. Let the
random variable Y represent the total number of Tails observed by the end of the procedure.

What is the support of the random variable Y ?

What is the probability mass function of the random variable Y ?
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Moreover, now that we remember the de�nition of conditional probability, we can solve
interesting problems such as this one:

Problem 3.1. The number of pieces of gossip that break out in a particular high school in a week is
modeled by a random variable Y with the following probability mass function:

pY (n) =
1

(n+ 1)(n+ 2)
for all n 2 N0.

(i) Is the above a well-de�ned probability mass function?

(ii) Calculate the probability that at least one piece of gossip occurred in a week given that at most
four pieces of gossip occurred.
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