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• Combination. The number of ways to choose k objects from a set of n objects, when
the order of the objects does not matter, is given by(

n

k

)
=

n!

k!(n− k)!

where n! = n · (n− 1) · . . . · 3 · 2 · 1. The expression
(
n
k

)
is read as “n choose k” and is

called a binomial coefficient - we studied these last fall.

• Cardinality. The cardinality, or size, of a set is the number of elements in the set.
For example, the set A = {1, 2, 3} has three elements, so its size is 3, denoted |A| = 3.

• Union and Intersection. The union of two sets A and B, denoted A∪B, is the set of
all elements contained in either A or B. For example, if A = {1, 2, 3} and B = {2, 3, 4},
then A∪B = {1, 2, 3, 4}. The intersection of two sets A and B, denoted A∩B, is the
set of elements contained in both A and B. In the above example, A ∩B = {2, 3}.

• Complement. The complement of a set A with respect to a set B, denoted AC , refers
to all elements in B that are not in A. For example, in the below image, AC contains
those elements in B that are not in the intersection A ∩B.

• Complementary Counting. A counting technique in which we count the com-
plement of the set we want to count, then subtract that from the total number of
possibilities. A key phrase in complementary counting problems is “at least”.

• Inclusion-Exclusion Principle.The Inclusion-Exclusion Principle is a way of count-
ing the elements in a union of two sets. In the above image, if we wanted to count the
set AB, we could add together the sizes of sets A and B and subtract the size of their
intersection AB. Symbolically,

|A ∪B| = |A|+ |B| − |A ∩B|.


