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Abstract

The Mind-Body Problem — the question of how mental states re-
late to physical states — is one of the oldest and most persistently
unresolved issues in philosophy. In this note, we do not attempt to
resolve the philosophical dispute; rather, we isolate a formal core of
the problem, model it in the language of computability theory, and
show that under this formalization, the associated decision problem is
(Turing) algorithmically unsolvable. In particular, no algorithmic Al
system can provide a universally correct decision, today and in the fu-
ture. We analyze the limits of the result and situate it against both
the classical philosophical debate (dualism vs. physicalism) and Colin
McGinn’s celebrated “cognitive closure” argument, which, informally,
anticipates a structurally similar impossibility claim.

1 Philosophical Background

1.1 The classical Mind-Body Problem

In its broadest form, the Mind-Body Problem requires explaining how hu-
mans and other mentally endowed beings come to have, or seem to have,
two very different kinds of properties. Humans have, or seem to have, the
sort of properties attributed in the physical sciences, such as size, weight,
shape, color, and motion through space and time. Still, they also have, or
seem to have, mental properties such as perceptual experience, emotional
experience, beliefs, desires, agency, and subjecthood or selfhood. The Mind-
Body Problem requires an explanation of how beings come to have, or seem
to have, these very different characteristics. Historically, the Mind-Body
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Problem consists of two subproblems: the problem of causal interaction,
which is primarily a problem of dualism [10] — if mind and matter are such
different things, how can minds have effects in the material world?—, and the
problem of consciousness — primarily a problem for physicalism, the thesis
that everything is physical (how can consciousness be something material,
since it seems so unlike everything else in the physical world?). Dualism,
in the Cartesian tradition, holds that mind and body are fundamentally
different substances, an idea popularized by R. Descartes, which raises the
Mind-Body Problem of how a non-physical mind can interact with a physi-
cal body, and which challenges our understanding of consciousness and free
will, questioning whether our thoughts truly cause our actions. Physicalism,
by contrast, is the view that the mind is not a separate, wholly different kind
of thing from the rest of the physical world, but is instead constituted by
physical things. Today, dualism remains the second most popular response
to the Mind-Body Problem among professional philosophers, after material-
ism and ahead of idealism and panpsychism, which testifies to the debate’s
persistent unresolved status.

1.2 McGinn’s cognitive closure and mysterianism

A particularly influential and more formally-minded contribution to this
debate is Colin McGinn’s 1989 paper Can We Solve the Mind-Body Prob-
lem? [8]. McGinn’s position is a form of “new mysterianism”: according
to McGinn, consciousness is, in and of itself, a fully natural phenomenon,
but we humans are just cognitively closed to it, meaning that we cannot, in
principle, understand its nature. McGinn’s argument proceeds in stages. He
first argues for what he calls perceptual closure: the argument starts from
the thought that nothing we can imagine perceiving in the brain would ever
convince us that we have located the intelligible nexus we seek, since no
matter what recondite property we could see to be instantiated in the brain,
we would always be baffled about how it could give rise to consciousness.
McGinn invites the reader to try to conceive of such a perceptible property,
expressing confidence that it cannot be done. He then extends this to full
cognitive closure by arguing that no permissible form of inference from what
is perceived can bridge the gap either.

Crucially, McGinn’s mysterianism is not a form of supernaturalism or an
admission of an unbridgeable ontological gap: McGinn argues that certain
philosophical problems, such as the Mind-Body Problem, personal identity,
the foundations of meaning, knowledge, and free will, may be fundamentally
unknowable by humans, a viewpoint he refers to as transcendental natu-
ralism. In a memorable formulation reported in the secondary literature,
Colin McGinn argues that the solution to the Mind-Body Problem cannot
be grasped, even though the solution is “written in our genes.” The un-
knowability is thus an epistemic limitation of human cognitive architecture,



not a metaphysical peculiarity of the mind-brain link itself — a point McGinn
illustrates by analogy with the perceptual and conceptual limitations of non-
human animals, who are “capable of perceiving different properties of the
world and no species can perceive every property things may instantiate.”
This is exactly the structural shape of the result we prove below, trans-
posed into a formal setting: not that no answer to the Mind-Body question
exists, but that under the premise that mental properties are extensional, no
general, uniform algorithm can produce it, even though for every particular
case an answer could exist. McGinn’s mysterianism can be seen as an infor-
mal, cognitive-science-flavored argument of a formal unsolvability result; the
present note explicitly supplies such a formal argument, at the price of a very
restrictive (and admittedly reductive) formalization of “body” and “mind.

2 Formalization

The simplest way to give a mathematical statement about the “Mind-Body
Problem” that can be studied by computability theory is to model bodies as
computational devices and ask for a decision procedure that, given a body,
decides whether it realizes/implements a given mental property. In a natu-
ral formalization, bodies are Turing machines, and a “mental property” is a
semantic property of the partial function the machine computes.

The formalization consists of the following steps.

1. Fix a standard effective numbering (indexing) (¢e)een of all Turing
machines [2]. The index e denotes the Turing machine computing the
partial computable function ,.

2. The decision problem for a set S C N is: given e € N, decide whether
ecS.

3. A mental property is modeled by a non-empty set S of indices S C N.

The main premise. A mental property is represented by an ex-
tensional property, that is, by a non-empty set S of indices S C N
with the following property: for all ¢,e’ € S,

Ve = P — (€S — 6/65).

A mental property S is a semantic property as it depends only on the
function computed, not on the syntactic code (implementation) of the ma-
chine.



3 A Mathematical Result

In this section we prove the following theorem:
Every mental property is algorithmically undecidable.

Let K = {e € N | pc(e) halts}, be the diagonal Halting Set, which is
well known to be algorithmically unsolvable [2]. Let L denote the nowhere-
defined partial computable function, i.e. L(x) is undefined for every xz € N,
and S a mental property.

Because S is nontrivial and extensional, we split the proof into two cases.

Case 1: 1 ¢ S. Choose some partial computable function ¢, such that
a € S. Given e, construct effectively a machine My (e) which, on input z,

1. simulates @ (e);
2. if that computation halts, runs ¢, ().

Then we have

()= % c<h
e:
v 1, e¢K.

Therefore, e € K <= f(e) € S. If S were decidable, K would be decidable,

a contradiction.

Case 2: 1 € S. Suppose L € S, apply the argument to S¢, the comple-
ment of S. Since S is nontrivial and extensional, so is S¢, and by hypothesis
1 ¢ S¢. If S were decidable, so would S¢ be, hence a contradiction.

Thus, S is undecidable for every nontrivial extensional property.

4 Conclusion and interpretation

The Mind-Body Problem is a philosophical problem concerning the relation-
ship between thought and consciousness in the human mind and body. The
problem has been a central issue in the philosophy of mind since the 17th
century.

Any nontrivial semantic property of the behavior of Turing-computable
systems is algorithmically undecidable. Interpreting “body” as a description
of a physical system that can be modeled by a Turing machine and “mind” as
some nontrivial semantic property of the system’s input—output/behavioral



function, the decision problem “Does this body realize that mind?” is al-
gorithmically unsolvable under the formalization described above. Further-
more, as any Al application is an algorithm, the decision problem is algo-
rithmically unsolvable by any AI application, today and in the future.!

It is worth stressing the relation between the formal result and McGinn’s
informal mysterianism [8, 1]. McGinn claims that human cognitive archi-
tecture is constitutionally unable to grasp the property P linking brain and
consciousness, even though P exists and is entirely natural [8]. Our result
is a logically weaker but mathematically provable fact:

No algorithm, run by any conceivable computing agent, human or other-
wise, in particular no Al application, can decide, uniformly over all possible
“bodies”, whether a given nontrivial “mental” property holds, even though
for every fized body the fact of the matter is perfectly determinate. The re-
striction of the formal argument comes with the extensionality in the main
premise.

The two facts are not identical: McGinn’s is about human cognitive
limits specifically, and the formal argument is about the nonexistence of
any effective procedure at all. However, they share the same dialectical
structure: an accurate impossibility result that leaves the underlying “fact
of the matter” completely intact.

5 Remarks and caveats

We presented a mathematical theorem about a formal model. Its content
depends entirely on the formalization: if one models bodies and minds dif-
ferently (for example, by restricting the class of bodies, by using syntactic
properties of descriptions, or by allowing only trivial properties), the con-
clusions about algorithmic solvability can change.

The mathematical result can be seen as an instance of Rice’s Theo-
rem [9, 2| specialized to the “mind-as-semantic-property-of-a-body” reading
of the Mind-Body Problem. The theorem applies to any nontrivial behav-
ioral (semantic) property, such as consciousness, belief, or understanding.
Modeled as such, they fall under the unprovability result.

The deepest philosophical objection to the result of this article comes
from the distinction between “deciding” and “explaining”. The theorem ad-
dresses the decidability question, while the traditional Mind-Body Problem
asks a question closer to:

How or why does physical organization give rise to conscious
experience?

1T asked Claude the question Can you decide the Mind-Body Problem? and got the
following answer: No — [ can’t decide the Mind-Body Problem, and I’d argue mo one
currently can.



Those are entirely different questions. One is a uniform decision problem,
and the other is an explanatory problem. Undecidability of the first does not
entail impossibility of the second. For example, the absence of an algorithmic
decidability for the Mind-Body Problem does not preclude:

a theory explaining consciousness in humans,

e a mechanistic theory of particular nervous systems,

a sufficient condition for consciousness, or

a partial characterization.

In practice, undecidability is a worst-case, absolute impossibility result;
however, it does not prevent useful heuristics, probabilistic tests, or partial
algorithms for restricted instances [3]. Likewise, McGinn’s cognitive closure
thesis does not preclude partial, piecemeal empirical progress on the neural
correlates of consciousness — it only denies that such progress can ever add
up to a full understanding of why those correlates yield experience [8].

A further disanalogy is worth noting: McGinn’s thesis is contested even
within the philosophy of mind. Some commentators have argued that his
cognitive-closure argument is internally unstable or “pseudo-mysterian” [6],
while others have proposed that the very notion of a problem being perma-
nently unsolvable, yet coherently understood, requires independent justifi-
cation via the logic of questions and answers [7].

The formal result of this note is immune to such objections in its own
(narrow, formal) domain, precisely because it trades the rich, contested
notion of “understanding” for the austere, precisely defined notion of al-
gorithmic unsolvability. However, other objections to the present analysis,
philosophical or related to modeling, could arise.

The algorithmic unsolvability result seems to be supported by the anal-
ysis based on quantum information theory [4], which makes the distinction
between the observable mind and the unobservable mind: the first is com-
posed of classical bits of information that form the brain, and the second is
derived from measurements of quantum brain unobservables [11].
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