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0.3: Set Theory



Sets

» Definition: A set Sis a collection of objects called
members or elements.

> Write x € Sif xis an element of S, x ¢ S if x is not an
element of S.

» S =(if S contains no elements.
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Subsets

» Definition: A set Ais a subset of B, written AC B, if x € B
for every x € A.

We write A = Bif both Ac Band B C A.

» Note that A C Bif A= B. To emphasize that A C B but
A # Bwrite AC B.

4/8



Union, Intersection, Complement

Definition:
» Setunion: AUB={x:xecAorx e B}

» Setintersection: ANB={x:xec Aand x € B}
» Set complement: A\ B={x:x c Aand x ¢ B}

> If Ais the universe, that is, the set of all elements under
consideration, A\ B can instead be written B¢, read “B
complement”.

5/8



Some Important Sets

» Natural numbers: N = {1,2,3,...}
» Integers:Z={...,-3,-2,-1,0,1,2,3,...}

» Rational numbers: Q = {Z : p,qEZ,qF 0}

» Real numbers: R. More on the definition of R later.

6/8



Well Ordering Property of N

We will assume the well Ordering Property of N:

Every non-empty subset of N has a smallest element.
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Fancier Unions and Intersections

Definition: Let Z be a set, called an index set.

> x € | J Asif x € Ag for at least one 8 € T
acl

> x€ [)AsifxcAsforevery e
a€l
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