
Subtraction Principle (Fact 3.3). For a subset A of a set U ,

|A|+ |A| = |U |

Example. How many 3-letter words have a repeated letter?



Counting subsets.

Question. How many 3-element subsets are there in {a, b, c, d, e}?

Theorem. For k, n ∈ N, k ≤ n, the number of k-element subsets of an n-element
set is

n!

k! (n− k)!
=:

�
n

k

�
binomial coefficient “n choose k”

Proof.

Example. How many distinct 5-card hands are there in Poker (52 cards in total)?



3

Theorem. For integers 1 ≤ k ≤ n,�
n

k − 1

�
+

�
n

k

�
=

�
n+ 1

k

�

Proof.

Pascal’s triangle.

Binomial Theorem. For n ∈ N,

(x+ y)n =
nX

k=0

�
n

k

�
xn−k.

Combinatorial proof.


