Math 4995 Prof. Pennance —Basic Combinatorial Results for Finite Sets

1. Pigeon-hole Principle

(a) If ¢ : IN,, — IN,, is injective then
m<n

(b) If ¢ : A — B is injective, then
Al < [B]

(c) If |A| > |B|, there is no injection
p:A— B

(d) If ¢ : A — B is a surjection, then
Al > [ B

(e) If a € A, then |A|\ a| =|A] -1
2. Inclusion-Exclusion
(a) If |JAN B| =0, then
[ AU Bl =1A] + B
(b) AUB| = |A]+|B| - |ANB|
3. Product Formulae

(a) |Ax Bl = |A[|B]

(b) [A"] = ]A]"

(c) |AL2-m = A"

(d) TO(A) = |A]"
4. Counting Subsets

(a) [2%] =21

(b) If |A| = |B], then |(})]

(© 1)1 = ()

(e) Bip(A) — 21411
5. Counting Functions
(a) If [A] = |B|
IBij(A, B)| = n!
(b) Al =1A]!
(c) |AP] = |A[P
(d) P(A k) = P(|A], k)

n,

then



