Subset relations

Given any sets A, B, and C:
. . . (AN B)CA
1. Inclusion for intersection: (AN B)CB
. . AC (AU B)
2. Inclusion for union: BC (AU B)
3. Transitive property of subsets: | (AC B)A(BCC)— ACC

Set identities

Given any sets A, B, and C, the universal set U and the empty set :

. ANB=BnNnA
1. Commutative laws: AUB=BUA
. (AnNB)NC=An (Bn~A0O)
2. Associative laws: (AUBYUC=AU (BUC)
. ] AUBNC)=(AUB)N (AU
3. Distributive laws: AN(BUC)=(ANB)U (AN
4. Intersection with U (identity): ANU=A4A
5. Double complement law: (A=A
ANA=A
6. Idempotent laws: AU A=A
. N (AuUB)=AnpB
7. De Morgan’s laws: (AN BY =A' U B
8. Union with U (universal bounds): AUuU=U
: ' AU(AnB)=A
9. Absorption laws: AN(AUB)=A4A
10. Alternative representation for set difference: | A— B=A N B’

Properties of () and the universal set

Given any sets A, B, and C, the universal set U and the empty set ():

Every set is a subset of the universal set:

1. Definition of empty set: (Vsets A) [A=0— (VzeU) [z & A
2. The empty set is a subset of every set: (V sets A) [0 C 4]
3. Union with (: AUudD=A
4. Intersection and union with complement: An A=

AUA=U
5. Intersection with (: ANP=0

/

6. Complement of union and 0: é)], __g
7.

(V sets A) [A C U]




