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Abstract.

The NBG axioms for classes are used, as modified by Quaife.

The focus of the talk is on how the GOEDEL program was used
to formulate the recursive definition of the transitive closure
tc[x] of a class x.

One of the theorems proved using Otter:
U[FULL] = V

says that every set is a member of a full set.

Complete details of proofs can be found on the author’s website:

http://www.math.gatech.edu/ "belinfan/research/



Relation between GOEDEL and Otter

Mathematica™ program

GOEDEL

Godel’s algorithm and simplifier

defining

classes, verifying
formulating rewrite
theorems & rules
discovering

lemmas

McCune’s program

Otter

for automated reasoning




Basic Concepts

notation: a — b means Mathematica input a gives output b.
universal class: {x | True} — V

quantifiers in the GOEDEL program are restricted to sets
domain: {u| 3 v (u,v) € x} — domain[x|
range: {v | Ju (u,v) € x} — rangelx]

image: {v|du{u,v)ex&uecy} — image[x,y]

fixpoint class: {v | (v,v) € x} — fix[x]
identity: {(u,v) |[lu=v & u € x} — id[x]
global identity: id|[V] — Id

These are related as follows:
id[x| Cy — x C fix|y]

range(x o id[y|] — image[x,y]



[ ]

power class: {u|u C x} — P[x]

sum class: {u|Iv(u€vandveEx)} — Ulx
These are related as follows: x C Ply] — U[x] Cy
definition: fulllx] — U[x| C x.

class of all full sets: {x | full(x)} — FULL.

alternate characterizations of FULL:
{x|Vov(uev&vex)=>uex)} — FULL
{x|Vv(vex=vCx)} — FULL

class of all ordinals: AxReg =- Q@ = FULL N P[FULL|
Theorem proved using Otter: every set belongs to a full set.
assert|VxJy (x € y& y € FULL)] — V = U|FULL|
membership relation: {(u,v) |[u e v} — E

subset relation: {{(u,v) |lu C v} — 8
image|inverse[E|, x| — U[x|

image|E, x| — complement|P[complement|x]]|
definition of FULL used for the Otter proofs:

complement|range|E N complement|S]]] — FULL



