
-nomsfor Sets

Pup
Symbols:

Formally Unofficially

quantifiers F ("forall) 7 /"there is") -> actually an abbreviation for 7-

connectives
-

,
-> Xo .X,2 1 0.

variables

Grouping Symbols : (
, )

Equality : = (the necessary relation)

Binary relation: E ("is an element of")

-informally: U Junion)

n (intersection)

1 /relative component)

Elsubset)

Formulas

Im Y= Xm & viEXj are the atomic formulas

& is a formula => (2) is also one2-

3
. GSB are formulas => (G-B) is also one

4. L is a formula => Frid is also one

5. nothing else is a formula

Try

Rule of Procedure : If you have (2+ B) and L
, you can infer

Logical Axiom Schema

Al . (2-(B-c))

A2
. (12 - (B- ())- (((-B)- (2-0)))

A3. (((-B)- (+2))-((((B) - 2)- B))

Au. (Fx-L)

-> where you can replace every free X in d by y ,
as long as the y doesn't get captured by a quantifier in C

As. (Fx(2 ->B)-> (X-VB))

16 . (C> Ync)

->
so long as X does not occur free in d

AT . X=1

-> for any Variable 1

A8 . x=y
-> (d-B)

-Where C > B are atomic "you replace some-or all-instances of X in d by y to get

We will show that for any formula &d any variable X
,

that SG3t5x
-> equivalent to JxL

M
1 .(ft(a)(-+ ()) by (In propositional logic, we can show that r((B-G())+ (0-1-B())

2. (fx(4- (-()) byA4 since (TG)E is 72 I have anticedent so can apply MP)

3
. (c - (7 Yxh(x)) by 1, 2 Mp

4. L by hypothesis/premis (can site the hypothesis whenever needed)

55. (7kx (+1)) by 3
,7 MP (have anticedent so can apply MP)

6 . Jx2 by the definition of J



Zermelo-Fraenkel Set Theory with the Ation of Choice

-> also called ZFC

- Suppose there is a universal set

-> ie: a set of which every set is an element

-> we will call this U

Let R = EveU/L(xex3 * the Barber Shop paradox

-> Is RER Would need to satisfy T(RER)

- Union Axion : if x is a (non-empty) set of sets, then UX = Ua= SylyEa for someEx3 is a set

-> 0 = Up

->
Empty Set Axiom : The empty set

, O ,
is a set

-> Comprehension Axiom : If x is a set ? O is a formula with one free variable,y , then Eye* /p(y)3 is also a set


