SET CALCULUS
RECALL: Given two sets, A and B, we write:

e A=Btomeanx € A < x € B.
e ACBtomeanx € A =— x € B.

e ANB={x: xe Aandx € B}. More generally, m Av={x 1 Vae A, xe A}
acA

AUB = {x : x € Aorx € B}. More generally, U Ay ={x:3Jae A xeA,}
aEA

To prove results about set operations, we'll make good use of propositional and predicate calculus!
EXAMPLE: Prove AN (BUC) = (AN B)U (AN C). Sketch a corresponding Venn Diagram.

GOAL: We need to show that x e AN(BUC) <= xe (ANB)U(ANC).

EXAMPLE: Prove AN U B, = U AN B,.
aEA acA

GOAL:



EXAMPLE: Prove AU(BNC)=(AUB)N (AU C). Sketch a corresponding Venn Diagram.

GOAL:

EXAMPLE: Prove AU ﬂ B, = ﬂ AU B,.
aEA acA

GOAL:

RECALL: Given two sets A and B, the set difference AAB=A— B ={x : x € Aandx ¢ B}

NOTE: If X is a universal set and A C X, then X\A=X - A= A is the complement of A.

EXAMPLE: Prove A — A,

EXAMPLE: If A, B C X, show A— B=ANB.

e~

EXAMPLE: Prove DeMorgan's Laws for Sets: AU B = AN B. Sketch a corresponding Venn Diagram.

—_—

EXAMPLE: Use the last two proofs to prove: ANB =AU B



—_~—

EXAMPLE: Prove | | Ay = () A,
aEA aEA

—_~—

EXAMPLE: Prove () Ay = | J A,
aEA aEA

EXAMPLE: What is U A,?
a€cl

EXAMPLE: What is ﬂ A,?
a€cl



