on—-a-1.nb

analysis of Otter’s proof of Theorem ON-A-1

Johan G. F. Belinfante
2002 May 31

<< goedel 52. 014; <<tools. m

:Package Title: goedel 52. 014 2002 May 29 at 6:15 a.m
It is now 2002 May 31 at 5:40

Loadi ng Sinplification Rules

TOOLS. M Revi sed 2002 May 22

weightlinmit = 40

m The ingredients of the proof.

Theorem FUL-A.
i mpl i es[subclass[x, FULL], full [A[X]]]
True

Theorem ONISB-1B

subcl ass [OVEGA, FULL]

True

Theorem ISBELL 4. Not inthe GOEDEL program, but easily deduced:

Map [i mpl i es[#, menber [x, OVEGA]] &,
Subst Test [menber, x, intersection[y, z], {y ->FULL, z -> P[OVEGA] }]

or [menber [x, OVEGA], not [nenber [X, V]],
not [subcl ass [x, OVEGA]], not [subcl ass[U[x], x]]] == True

or [menber [x_, OVEGA], not [menber [x_, V]1,
not [subcl ass[x_, OVEGA]], not [subcl ass[U[x_]1, X_111: = True

Theorem ISBELL-5.

i mpl i es[nmenber [x, OVEGA], subcl ass[x, OVEGA]]

True

m first steps

Thefollowingisjust arestatement of Theorem ONISB-1Bwith avariable.

1 // Reverse
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Subst Test [i npl i es, and[subcl ass[x, y], subclass[y, z]], subclass[x, z],
{y -> OVEGA, z -> FULL}]

or [not [subcl ass[x, OVEGA]], subclass[x, FULL]] == True
or [not [subcl ass[x_, OVEGA]], subclass[x_, FULL]] :=True
From Theorem FUL -A we deduce:

Map [not, Subst Test [and, i nplies[pl, p2], inplies[p2, p3], not [inplies[pl, p3]1],
{pl -> subcl ass[x, OMEGA], p2 -> subcl ass[x, FULL], p3 ->full [A[Xx]]1}]1]

or [not [subcl ass [x, OVEGA] ], subcl ass[U[A[x]], A[x]]] == True
or [not [subcl ass[x_, OVEGA]], subcl ass[U[A[x_11, A[X_]11]:=True
Thefollowing Corollary of ISBELL-5is used below.

Subst Test [i npl i es, and[subcl ass[x, y], subclass[y, z]], subclass[x, z],
{y -> OVEGA, z -> P[OVEGA] }]

or [not [subcl ass [x, OVEGA] ], subcl ass[U[x], OVEGA]] == True

or [not [subcl ass[x_, OVEGA]], subclass[U[x_], OVEGA]] : = True

m Avoiding Skolem functions

The following strategem avoids the Skolem function notsub[$c1,0] that occursin the Otter proof. This Skolem function
isrelated to the variable y below.

Map [not, Subst Test [and, inplies[pl, p3],
i mplies[p2, p4], inplies[and[pl, p2], p5], i nplies[p5, p6],
i mpl i es[and[p3, p6], p7]1, not [i nplies[and[pl, p2], p711,
{pl -> nenber [y, x], p2 -> subcl ass[x, OVEGA], p3 -> subcl ass[A[x], V],
p4 -> subcl ass[x, P[OVEGA]], p5 -> nenber [y, OVEGA], p6 -> subcl ass[y, OVEGA],
p7 -> subcl ass[A[x], OVEGA]}11]

or [not [menber [y, Xx]], not [subcl ass[x, OVEGA]], subcl ass[A[x], OVEGA]] == True

Thevariable y isnow eliminated:

Map[assert [foral | [y, #]1] & %

or [equal [0, x], not [subcl ass[x, OMEGA]], subcl ass[A[x], OVEGA]] == True

or [equal [0, x_]1, not [subcl ass[x_, OVEGA]], subcl ass[A[x_], OMEGA]] : = True

m Final steps

Thefollowingisjust aspecia case of ISBELL 4.
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Subst Test [i npl i es, and[nmenber [z, P[OVEGA]], menber [z, FULL]], nenber [z, OVEGA], z -> A[X]]

or [equal [0, x], menber [A[x], OVEGA],
not [subcl ass [A[x], OMEGA]], not [subcl ass[U[A[x]], A[Xx]]]] == True

or [equal [0, x_]1, nenber [A[x_], OVEGA],
not [subcl ass[A[x_], OVEGA]], not [subcl ass[U[A[x_11, A[x_1111:=True

Thefina stepis:

Map [not ,
Subst Test [and, i nplies[and[pl, p2], p3], inplies[pl, p4], inplies[and[p3, p4], p5],
i npl i es[and[p4, p6], p7], implies[and[p5, p7], p8], not [i nplies[and[pl, p2], p8]1],
{p1 -> not [equal [0, x]11,

p2 -> subcl ass[x, OVEGA], p3 -> subcl ass[A[x], OVEGA],
p4 -> menber [A[Xx], V], p5 -> nenber [A[x], P[OVEGA]],

p6 ->full [A[x]], p7 -> menber [A[x], FULL],
p8 -> nenber [A[x], OVEGA]}1]

or [equal [0, x], menber [A[x], OVEGA], not [subcl ass[x, OVEGA]]] == True

Thisis Theorem ON-A-L.

or [equal [0, x_]1, nenber [A[x_], OVEGA], not [subcl ass[x_, OVEGA]]] : = True



