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Brief Review of Set Operations and Properties

A set is a collection of elements.  For our purposes, these elements will be outcomes of a (random) experiment.  Sets are typically denoted with capital letters.


OPERATION


NOTATION


MEANING
Union of two events


A ( B



A or B

Intersection of two events

A ( B
[or AB]


A and B

Complement of an event 

A' [or Ac or [image: image1.wmf]A

]


not A

Finite union of events


A1 ( A2 ( … ( An

at least one of the Ai’s

Finite intersection of events

A1 ( A2 ( … ( An

all of the Ai’s


DEFINITION


NOTATION


MEANING
A is a subset of B


A ( B



A is contained in B

A, B mutually exclusive

A ( B = (


no shared outcomes


PROPERTY

STATEMENT
Commutative


A ( B = B ( A



A ( B = B ( A

Associative


(A ( B)( C = A ( (B ( C)

(A ( B) ( C = A ( (B ( C)

Distributive


A ( (B ( C) = (A ( B) ( (B ( C)





A ( (B ( C) = (A ( B) ( (A ( C)

DeMorgan’s Laws

(A ( B)' = A' ( B'


(A ( B)' = A' ( B'

An event is a set, while a probability is a number.

One calculates probabilities of events (and therefore of sets), but probabilities are numbers.  The following meaningless statements are examples of nonsensical confusions of sets and numbers:


P(A) ( P(B)

(P(A))'

P(1-A)

P(A+B)

Examples of meaningful statements about events and probabilities include:


P(A ( B)

P(A')

1- P(A)
P(A)+P(B)

It’s very useful for later understanding if you force yourself to explain each step in detail and always use the correct notation.

Some other handy translations:

A = (A ( B) ( (A ( B'), which says that A is composed of its part that intersects 

together with its part that does not intersect B

A ( B = (A ( B) ( (A ( B') ( (A' ( B), which says that A union B is composed of three mutually exclusive pieces

“exactly one of the two events A and B” = (A ( B') ( (A' ( B)
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