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Abstract

Recently, I've turned my attention to the problem of re�ecting mate-

rial implication into an object language using a quantum metalanguage

like that which Zizzi uses in "From Quantum Metalanguage to the Logic

of Qubits". I've chosen to do this in light of learning that memristors

are su�cient for computational completeness. They can be modeled as

material implication and together with the constant for false, they can

simulate a Turing machine. This is a particularly interesting problem

from my point of view because it touches on the de�nition of categories

and the de�nition of morphisms and functions.

Two major problems are presented by Sambin et al and Zizzi. Formalizing the
turnstile would make the turnstile an object and would �atten the metasystem
out with the object system. As far as I know, this would result in the syntax cap-
turing the semantics of proof which would entail Godel's theorems. To formalize
the material implication, you have to consider nested assertions and de�ne the
rules for re�ecting the turnstile into the object language. Both authors are con-
cerned with keeping the metasystem and the object system distinct, which is
to say concerned with keeping them not equal and partitioned. If the system
is a TOE, I believe we have reason to expect that the metasystem would be
equivalent to the object system as no theory could be more complete and sound
than a TOE, so the system would either have no metasystem or would be its
own metasystem. In Basic logic it is commented that nested assertions aren't
considered in conventional sequent calculi and would be a novel and unusual
form. My hunch is that formalizing the turnstile, re�ecting it fully as quantum
material implication, and de�ning nesting of assertions will provide additional
insights into how proof by contradiction might be reformed.

I recall reading in one of Zizzi's papers that she thought her form of the
turnstile would be particularly suited for de�ning material implication. (Zizzi,
XX) Sambin discusses the problem of formalizing material implication in Basic
Logic and notes that it would seem to generally require some notion of nested
sequents. Zizzi resolves this by using a form of composition that she calls the
gluing operation.

Also, I've been thinking about the de�ntion of true and false. True is often
de�ned in terms of being non-contradictory. Contradiction is identi�ed with
falsehood. However, if contradiction does not entail absolute falsehood then
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tautology and contradiction become indistinct in some cases. There exists a
union of tautology and contradiction. I've been thinking about di�erent forms
of existential quanti�cation, universal quanti�cation, membership, inclusion,
and exclusion in light of ambiguous or imaginary truths; I believe this can be
seen as various re�ections of the turnstile in certain cases and part of a single
general or universal operator. I've mentioned before that I have interest in re-
covering the concept of a universal set in a paraconsistent form. I believe this
can be accomplished by rede�ning contradiction and material implication to
de�ne Russel's set. As expected, if this does in fact work then we will have for-
malized Gödel's sentence in a paraconsistent form. Formalizing diagonalization
is a stone's throw from there.
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