Basic Probability
Given that all outcomes are equally likely, we can compute the probability of an event

E using this formula:
P(E) = Number of outcomes corresponding to the event E

Total number of equally - likely outcomes

Odds in favor = (favorable outcomes / unfavorable outcomes)
Odds against= (unfavorable outcomes / favorable outcomes)

Complement of an Event
The complement of an event is the event “E doesn’t happen”

The notation E is used for the complement of event E.
We can compute the probability of the complement using P(E ) =1-P(FE)

Notice also that P(E)=1- P( E )

Independent Events
Events A and B are independent events if the probability of Event B occurring is the

same whether or not Event A occurs.

P(A and B) for independent events
If events A and B are independent, then the probability of both 4 and B occurring is

P(4 and B) = P(4) - P(B)

where P(4 and B) is the probability of events 4 and B both occurring, P(A) is the
probability of event 4 occurring, and P(B) is the probability of event B occurring

P(A or B)
The probability of either 4 or B occurring (or both) is

P(A4 or B) = P(A) + P(B) — P(A4 and B)

Conditional Probability Formula
If Events 4 and B are not independent, then
P(4 and B)=P(A) - P(B| A)

Bayes’ Theorem

P(A| By~ PAOPBIA)

P(A)P(B| A)+ P(A)P(B| A)




Basic Counting Rule

If we are asked to choose one item from each of two separate categories where there
are m items in the first category and # items in the second category, then the total
number of available choices is m - n.

This is sometimes called the multiplication rule for probabilities.

Factorial
n=n-n-1)-(n-2)---3-2-1

Permutations
Pr=n-(mn-1)-n-2)-(m—r+1)

We say that there are .P- permutations of size  that may be selected from among n
choices without replacement when order matters.

It turns out that we can express this result more simply using factorials.

P = n!
(n—r)!

Combinations
P

C =1L
P

We say that there are ,C, combinations of size  that may be selected from among »
choices without replacement where order doesn’t matter.

We can also write the combinations formula in terms of factorials:

n!
nCr = o,
(n—r)ir!

Expected Value
Expected Value is the average gain or loss of an event if the procedure is repeated
many times.

We can compute the expected value by multiplying each outcome by the probability of

that outcome, then adding up the products.




