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

1. Pigeon-hole Principle

(a) If φ : INm → INn is injective then
m ≤ n

(b) If φ : A → B is injective, then
|A| ≤ |B|

(c) If |A| > |B|, there is no injection
φ : A → B

(d) If φ : A → B is a surjection, then
|A| ≥ |B|

(e) If a ∈ A, then |A| \ a| = |A| − 1

2. Inclusion-Exclusion

(a) If |A ∩B| = ∅, then

|A
⋃

B| = |A|+ |B|

(b) A ∪B| = |A|+ |B| − |A ∩B|

3. Product Formulae

(a) |A×B| = |A||B|

(b) |An| = |A|n

(c) |A{1,2,...n}| = |A|n

(d) TO(A) = |A|n

4. Counting Subsets

(a) |2A| = 2|A|
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(e) Bip(A) = 2|A|−1

5. Counting Functions

(a) If |A| = |B| = n, then
|Bij(A, B)| = n!

(b) |A!| = |A|!
(c) |AB| = |A||B|

(d) P (A, k) = P (|A|, k)


