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There can be no doubt that most philosophy since Descartes has
attempted to emulate the success of natural science and mathematics,
though there have also been movements, such as romanticism or exis-
tentialism, that tried to stem this tide. Given various developments in
the hard sciences in the twentieth century, emergent postmodernism
found itself straddling a thin fence in this regard. In common with ear-
lier movements, postmodernism extended its hermeneutic of suspicion
to science along with other supposedly dogmatic forms of knowledge.
However, postmodern writers have also had the luxury of conscripting
certain conclusions of science and mathematics to support their cause,
thus seeking to use formal knowledge to undermine formal knowledge.

There are two such conclusions in particular to which postmodern-
ists frequently appeal in order to show that reason itself collapses under
its own weight. One is Heisenberg’s uncertainty principle, which states
that one can ascertain either an electron’s position or its velocity, but
never both. Now, one might think that this is not much of an obstacle
for most of our knowledge since few of us ever bother about trying to
nail down the precise parameters for subatomic particles, but some writ-
ers (including Heisenberg himself!), have extended this restriction in
physics to question all of knowledge.
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A similar scenario has occurred with regard to an even more dif-
ficult principle, Kurt Gédel’s Incompleteness Theorem, the topic of this
paper. We will describe this principle in detail below. For now, let us
simply state that it arose in connection with the attempts by Bertrand
Russell and Alfred North Whitehead to generate a complete axiomatic
system of arithmetic (as described in the nineteenth century by Giuseppe
Peano’) from pure logic. Gédel showed that this task is not possible.
Any such system will contain true statements that cannot be derived
from the system.

The property of completeness, along with soundness, is what makes
reasoning within any particular system possible. Soundness is the prop-
erty that a statement within a system has to be consistent with all of the
other statements in the system. Completeness demands that all of the
statements within a system are subject to the same rules, viz. that each
must follow the same laws of inference as all of the others. In other
words, any statement within a system is either given as an axiom or can
be derived within the system (completeness) and cannot contradict any
other statement in the system (soundness).

To clarify these two properties, let us imagine a system in which
there is a single axiom, namely that

(1) A figure with n angles has exactly n sides.

We can then infer within this system that
(2) A figure with four angles has exactly four sides.

But we would violate the property of soundness if we concluded that
(3) A figure with four angles has exactly five sides.

And the property of completeness would become a casualty if we stated
within that system:
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4) A figure with five angles has the shape of the U.S. Department
of Defense.

This last statement may be true, but it is not included with the state-
ments that can be accommodated to the system. If any extraneous in-
formation can be brought into a system at any time, there would be no
point in attempting to derive conclusions by following the inferential
rules of the system. An incomplete system makes reasoning within that
particular system pointless. '

And so Kurt Godel came along and showed that Russell and White-
head’s attempt to derive Peano’s arithmetic from pure logic could never
lead to a complete system.* His proof was so compelling that Russell
and Whitehead immediately dropped their projects. Gédel’s theorem
(hereafter: GT) also undercut the work of Gottlob Frege and David Hil-
bert, who were on similar quests. On the other hand, Ludwig Wittgen-
stein, who routinely waved off what he did not understand, dismissed it
as a “logical parlor trick.”

Let me clarify here that Gédel’s theorem (GT) is not a paradox.
The fact that formal logic can lead to paradoxes has been well known for
a long time. A popular book makes it appear as though Russell ceased
working on the Principia Mathematica (hereafter: PM) when he came up
against a paradox that he could not resolve;® but, in fact, the entire work
was conceived with the paradox in mind and a strategy to resolve it.”
However, Gédel’s discovery was of a very different kind. It did not offer
a way out, but shut the whole project down without the possibility of
appeal.

Now, again, one might react by yawning. Since few of us commit
too much time to deriving Peano’s arithmetic from logic, this limitation
hardly seems to be all that serious. But again, other writers have seen far
more serious consequences radiate from GT, questioning the very fabric
of knowledge. The question is whether these alleged broader implica-
tions to GT have serious merit.

Let us look at how the postmodern philosopher Jean-Francois Lyo-
tard makes this application. It would be naive to think that Lyotard



82 ‘ ISCA JournaL

would not have embraced his post-modern position if it had not been
for Godel; he used other factors to substantiate his claims as well. Nev-
ertheless, it so happened that Lyotard’s understanding of GT played
right into his agenda.

First, Lyotard applies Godel not just to the derivation of arithmetic
from logic but to the very system of arithmetic:

Now Godel has effectively established the existence in the arithme-
tic system of a proposition that is neither demonstrable nor refut-
able within that system; this entails that the arithmetic system fails
to satisfy the condition of completeness.?

As we shall see below, this is already an overstatement of the impact of
GT. But Lyotard is not content to leave it at that. What may have been
little ripples from mathematical logic turns into a veritable tsunami
breaking forth over all of knowledge.

Since it is possible to generalize this situation, it must be accepted
that all formal systems have internal limitations.?

This is a giant leap for humankind. And in Lyotard’s view, what applies
to all formal systems must then also extend to ordinary language if it is
to be based on formal systems."°

This applies to logic: the metalanguage it uses to describe an artifi-

cial (axiomatic) language is “natural” or “everyday” language; that

language is universal, since all other languages can be translated
g guag

into it.!!

Astoundingly, this generalization actually assumes the success of a proj-
ect even bigger than the Russell Whitehead project, namely the reduc-
tion of all language to logical formalization, something that, given the
connotative side of language, could never be brought off. Still, Lyotard
carries on with his assessment:
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[Metalanguage] is not consistent with respect to negation—it allows

the formation of paradoxes."

Aside from continuing the sweeping generalizations, this sentence seems
to demonstrate a confusion between paradoxes and GT. Still, once we’ve
gone this far, it’s only a small step for one to declare:

This necessitates a reformulation of the question of the legitima-
tion of knowledge.?

And thus, Lyotard concludes that Gédel’s refutation of Russell and
Whitehead has contributed to the downfall of all of human knowledge
if it is construed in a modern, rationalistic, way.

Now, keep in mind that for Lyotard this is a good thing. Modern
human knowledge, with its emphasis on rigid reasoning and quantifi-
ability, has led to the self-destruction of humanity. It is not coincidental
for Lyotard that the time of the greatest advances in science and math-
ematics is also the time of genocide and holocausts. Hugo L. Meynell

summarizes Lyotard’s perspective in this way:

The real issue in modernity is an insatiable and inexorable will-
to-power imposing itself by way of rational calculation. The hor-
rifying events of the twentieth century, of which the bombing of
Hiroshima and the camp at Auschwitz are outstanding examples,
have utterly discredited the project of modernism so far as Lyotard
is concerned.”

In short, mathematical precision was a major driving force in the op-
pressive and genocidal mindset of modernism. Fortunately, Godel has
supposedly demonstrated the unreliability of quantificational thinking
and, thereby, of all modern thinking.

In the rest of this paper, we will show more precisely what Gédel
actually did, and how far his theorem can actually be applied. It will
not surprise our readers that we believe the postmodern thinkers who
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have recruited Godel to fight for their cause have placed their fate in the
hands of a straw man. GT has extremely limited applicability.

Summary and Purpose of GT

GT (or, more accurately, Gédel’s First Incompleteness Theorem)®
states that a formal system of arithmetic (whose axioms include those of Peano)
is either omega-inconsistent or incomplete.!® Further additions have general-
ized this theorem, which, if nothing else, allow us to reduce the above
statement to something a little more understandable. Godel showed
that the theorem works for other formal systems in mathematics; in fact,
it works for any system in which the natural numbers can be defined.”
A generalized version states that mathematics based on a formal system is
either inconsistent or incomplete.

The key to understanding the nature of Gédel’s objective lies in
the above phrase “based on a formal system.” Once we understand what
this phrase means, we can realize that Gédel was not at all interested in
promoting skepticism concerning logical or mathematical systems per se.
The crucial point is the adjective “formal” as applied to systems. “For-
mal” here has a very specific meaning, and it does not refer to regularity
of structure. In the argot of the philosophy of mathematics, “formal”
means “generated by human beings on the basis of logical inferences.”

The contrary to a “formal” understanding of mathematics is a “Pla-
tonic” interpretation (with “intuitionism” being halfway in between). In
a Platonic view, numbers and logical relationships are real in themselves;
the mathematician simply discovers what has always been true, regard-
less of anyone’s awareness. All mathematical and logical knowledge is
fixed by the underlying reality. In the “formal” view, on the other hand,
mathematics is a construction built upon commonly accepted axioms,
whose status is never more than heuristic. There is no objective reality
which mathematical conclusions express; the whole task of mathematics
is one of derivation, not discovery.

Godel was a confirmed Platonist.'®® He believed that mathematics
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and logic could be absolute and certain because they mirrored the true
reality of the mathematical world. His objective was to nullify the for-
malism of Russell, Whitehead, Hilbert, et. al. so as to demonstrate the
truth of the Platonic view. Consequently, to use GT as a means of arous-
ing skepticism concerning the subject matter of mathematics is to look
at it backwards from Gédel’s perspective. GT should lead us to skepti-
cism concerning formal systems and to an appreciation of the finitude
of the human mind so that we can accept the Platonic understanding,
which, according to Godel, alone grants certainty.

We can clarify Gédel’s intent by looking at it as an example of
transcendental methodology, viz. to assume that a given phenomenon
is true and certain and then to ask what the necessary conditions are
for the phenomenon to be true and certain. In this particular case,
the phenomenon in question involves the given fact that mathemati-
cal knowledge is certain. Who would doubt the truths of arithmetic
or, thereby, the truth of Peano’s axioms, which are simply principles
underlying arithmetic! Then, given such undisputed certainty, we can
ask under what conditions mathematical knowledge can be certain?
Godel’s answer is that it cannot be so within the formalist framework
because such a system will always remain incomplete. Nor can we rely
on intuition because it will always be suspect. However, we can find
the requisite certainty in a Platonic framework. Therefore, as we pro-
ceed to scrutinize Godel’s theorem, we need to keep in mind that he
was, in fact, committed to the completeness of logical and mathematical
systems, but he opposed the effort to derive this completeness by the
criteria of formalism.

Formal Systems

A formal system deals with a set of symbols that do not have any
meaning in themselves. These symbols are then manipulated accord-
ing to pre-set rules. By putting the symbols in a certain order, one can
get a “sentence”. Sequences of “sentences” formed according to the
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rules of inference are steps in a “proof’; all “sentences” in every such
sequence are considered proven provided that the sequence starts with a
“theorem” (a previously proven “sentence”) or an “axiom” (a “sentence”
assumed as proven from the start). “Sentences” may be well-formed or
ill-formed.

An example may help with the above. We will create an arbitrary
system. For the “axiom,” we'll use the “sentence” (11 + 1) = 111. Next,
we'll allow ourselves two rules of inference. Lower case letters stand for
a sequence of zero or more symbols of the same type: thus, x could stand
for 1, 11, 111, 11111, and so on, but not 11+11. These rules of inference
are:

1) If (x +y) =z is a “theorem”, then so is (x1 +y) = zI.
D If (x +y) =zis a “theorem”, then so is (y + x) = z.

Let us start deriving “theorems” starting from our “axiom”. Since (11 +
1) = 111 is a “theorem” (as all “axioms” are automatically “theorems”),
so is (111 + 1) = 1111 by the first rule of inference. By the second rule
and the previous “theorem”, (1 + 111) = 1111 is a “theorem” as well.
The next few “theorems” would include (11 + 111) = 11111, (111 + 11) =
11111, and so on.

The most important part of this formal system, and the reason for
the overabundance of quotation marks above, is that the system has no
inherent meaning. One can play around with it, manipulate the sym-
bols according to the rules, and come up with some interesting arrays
of symbols, but these symbols do not have any meaning until they are
interpreted. This step of interpretation is how one can have a formal
system representing logic or arithmetic. For ease of language in this
paper we will refer to the meanings of “sentences”; this is really to say
“the meaning of the interpretation of the ‘sentence’ under the standard
interpretation.” For the same reason we will also drop the use of the
quotation marks.

Going back to the above system, one particular interpretation
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which just so happens to jump out would be that of addition. For ex-
ample, the sentence (11 + 1) = 111 could be interpreted as “2 + 1 = 3.”
The first rule of inference could be “if x +y =1z, then (x + 1) +y=(z +
1)”, with the second as “if x + y =z, theny + x =z.” An important thing
to note, however, is that we must stay within the system and not let our
interpretations run away with us. Even if “1 + 1 = 2” is a true statement,
this does not mean that the sentence (1 + 1) = 11 is a theorem in our
formal system; we cannot create it with only our axiom and rules of

inference.”

Godel’s Proof

A closer look at an outline of the proof of this theorem will show
what assumptions are necessary in order for the theorem to hold. As
we have clarified above, it applies to formal systems, and specifically
mathematical formal systems. In order to remain within a mathemati-
cal framework, Godel used a coding by which each symbol in the formal
system was identified with a number. Sentences can then be converted
into sequences of numbers according to their symbols, and proofs wind
up as combinations of the numbers representing the sentences which
make up each step of the proof.?’ All of these numbers are unique to
the given symbols, sentences, and proofs (the given numbering scheme
is irrelevant insofar as the above hold).The formal system can then, in a
way, make statements about itself.?!

Another important aspect about this coding scheme is that it uses
recursive functions. Gédel spends a good amount of his paper laying
out the precise formulation of various relations which he needs in or-
der to come up with his “provability” relation. By showing that these
relations are all recursive and that all recursive relations are definable
within the system, Godel proves that he can a) use his theorem, b) use
it independently of any specific interpretations, and c) generalize his
theorem.??

Once Gédel has defined his code and shown that one can create
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valid sentences in the formal system which states things (upon interpre-
tation) such as “This sentence has the Gédel number x,” his next step
is to create a self-destructive sentence like “This sentence does not have
a proof in the current system.” If it is true, then there is no proof of it
in the current system; this makes the statement true, however, and so
the system is incomplete. If it is false (or, equivalently, its denial is true),
then there is a sentence which can be interpreted as “there is a proof of
me in the current system”, although every given set of sentences will not
constitute a proof of the sentence in question. This is what is known
as “omega-inconsistency”: there is no direct inconsistency of the form
“x and notx,” but an indirect one which cannot be detected in a finite
number of steps within the system.?

The following suppositions are therefore necessary for the proof to
show that a given system falls prey to either incompleteness or fatal in-
consistency (i.e. inconsistency such that it entails that all the sentences—
including contradictions—in the system are true):

1. it only applies to formal systems;
2. it only applies to Godelizable (i.e. encodable) systems;
3. it needs two truth values: true and false;

4. it needs a finite number of formalizable axiom
schemata.

In addition, the following point is germane:

5. The Godel sentence (viz. the sentence that turns out to be
undecidable) has limited applicability.

In the rest of the paper, we will argue for each point individually to
show that one cannot apply GT to reason by itself. We do not think that
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it can be used to refer to human reason per se at all, certainly not without
bringing in a host of additional metaphysical assumptions. In particu-
lar, we think that if GT were to hold for human reason, one would have
to be committed to a Platonist framework, but then, paradoxically, it
would no longer matter because then there would be an intrinsic ratio-
nality to the universe independent of our thinking.

1. Formal Systems

In order to come up with his inconsistent sentence, Gédel relies
on the fact that he is operating within a system that can be formaliz
able, where every mode of inference can be catalogued and detailed, and
where every axiom can be labeled. Every aspect of the system must be
able to be recorded and manipulated in symbolic format according to
specific, deterministic rules.

The question that comes up then is, can human reason be formal-
ized? Remember that “formalizable” entails the derivation of intrinsi-
cally empty symbols from heuristic axioms on the basis of stipulated
rules of inference. One cannot assume that the content of our minds
is formalizable unless one takes specific metaphysical stances on issues
concerning materialism, determinism, and strong Al. While some will
not consider this to be a problem, there is no way around the fact that
one must adopt a particular metaphysics in order to apply the theorem
in such a manner. Therefore, the use of GT to characterize human rea-
soning is not merely a matter of mathematical logic.

Even if one is a determinist regarding human reason, a formal sys-
tem is a closed system with a complete set of axioms and rules of infer-
ence already given. Reason, on the other hand, is an open system which
can always take on more data, experiences, etc. from outside itself, creat-
ing a potentially endless supply of axioms, rules of inference, and basic

symbols—unless one wishes to follow Godel in stipulating a Platonic
framework.
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2. Godelizable Systems

One of the most important parts of Goédel’s proof is that one can
create a code so that there is a way to talk about the system within the
system. In that system, there are definitions for natural numbers and
operations using them. As natural numbers are definable and usable
within the system, and the symbols are able to be encoded by numbers,
one can make statements about the sentences (at least upon interpreta-
tion).

Thus, GT only applies if one can manage to take elements that the
system (upon interpretation) describes and encode the symbols of the
system by those elements. There may very well be more such symbols
than necessary, but without this step one cannot use Gédel. Are there
any grounds to believe that human reason refers to anything in the way
that PM refers to numbers! Perhaps reason refers to ideas like numbers
are referred to by PM. Unless such an encoding could be found, human
reason is non-Gddelizable.

There are several conditions necessary for any such encoding. One
is that one must be able to specify what the system is and what the
interpretation is. Furthermore, these two aspects must be distinct. As
seen above, (11 + 1) = 111 is separate from the interpretation of “2 + 1
-3 u

The other condition needed for the theorem to apply is an isomor-
phism between the system and the interpretation: there must be a one-
to-one correspondence between symbols in one and objects in the other
(or whatever can be substituted for “symbols” and “objects”). Starting
from this base, reason can be either the system or the interpretation of
some other system. Assuming these conditions, can the necessary iso-
morphism be constructed?

Now, this is a tricky question because, as we mentioned above,
Godel’s own Platonic understanding of mathematics already contains
an isomorphism because that is the central content of a Platonic view.
However, in that case the system is also complete because it has its own
reality. In order to be vulnerable to GT, human reason must constitute
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a formal system (in the technical sense explained above), and so the
question is whether the requisite isomorphism can be constructed.

One possible formal system to be the counterpart to reason might
be language, liable to some artistic (or in this case, logical) license. If
language could be understood to refer to things (empirical objects, ab-
stract objects, pure thought, or anything else), then one could match up
these referents with the words that describe them and thus have a new
Godel code. But this possibility only leads us to a form of realism: words
which denote abstract concepts must have a real referent, and this is not
possible in a formal system which deliberately eschews such a Platonic
assumption.

Anyone attempting to construct a formal system based on the use
of language itself must reckon with the fact that words can have multiple
meanings. Consider the matter of equivocal speech. In the sentence
“Cinderella went to the ball,” “went to the ball” can refer to attend-
ing a gala event or attempting to gain control of the object of a soccer
match. Thus, some symbols would have multiple referents which can be
accommodated by a Platonic view in which words express thoughts, and
thoughts exemplify uniquely real ideas, but in a formal system this is not
possible. And if we stipulate that there could be an extremely complex
encoding scheme which could take care of all potential equivocations,
then either a) we have unintentionally recreated a Platonic universe or
b) we have created a problem in the other direction by eliminating the
reality that we often use different words to refer to a single object.

The other obvious option for encoding would use brain states as
the system and reason again as the interpretation. We could even as-
sume that all brain states would be restricted to such states as would
be involved with reason (which could include senses, memory, reason-
ing faculties themselves, and others as desired). This suggestion seems
to require the assumption of physicalism with respect to the nature of
persons, at least to an extent, so that, yet again, we would have to go
beyond the logic itself to metaphysics. In addition, every brain-state
would need to correspond uniquely to a specific thought or piece of
reason. However, it has been demonstrated that upon injury the brain
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can sometimes recover lost functions. If the new brain state (taking
into account the damage) can be interpreted as the same thought as the
previous, undamaged brain state, then the isomorphism under consid-
eration breaks down.

There are only a finite number of brain states, no matter how large
this finitude may be. If they already potentially encode every conceiv-
able piece of knowledge, then Socrates was correct in believing that the
slave boy already knew how to double the square,”® and we are once
again committing ourselves to a Platonic view, just where Gédel would
like us to be.

One could, of course, simply assume that reason is a formalizable
system and thus liable to GT. Hofstatder mentions that if GT is true
of reason, we might not be able to know it, just as PM can’t decide that
it is a formal system within itself.?® But this is merely an appeal to igno-
rance. It is certainly possible that this could be the case, ceteris paribus,
but it shuts the door to actual argumentation. It seems that the only way
to conclude that GT applies to reason is to buy into a set of presupposi-
tions that amounts to a Platonic view, in which case GT will not apply.

3. Truth Values

In the formal system which Godel uses, there are only two truth val-
ues: true and false. ' Alternatively, a sentence may not be “well-formed”:
it simply does not make sense. Such a sentence does not need to be
considered true or false as it is not saying anything. What would happen
in a system with a larger array of truth values, where Godel’s sentence
could be something other than true, false, and nonsense?

Now, let us shift from a hypothetical ideal knowledge of reality,
which can only be bivalent, to the certitude with which we actually cling
regarding our various beliefs. We do not hold all of our opinions with
a probability of 1; some are more probable than others. 1 may not be
certain that P is true; I may think that there is a .736 chance that it
is true (more or less) and a .264 chance that it is false. That is to say,
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while 1 accept its truth and not its falsehood, I still am leaving some
room that it may be false. All probabilities brought up here are levels of
confidence, not the actual truth-values of the beliefs. Most of the time
(or even all of the time) we use less precise measures of probability: this
belief is more probable than that one, that belief doesn’t seem very prob-
able, etc. Some beliefs are simply incomparable with others. For still
other beliefs, we have no idea whatsoever what their probability would
be. From an epistemological standpoint, we may not always consider a
proposition to have the inverse probability of its denial. For example,
I may think that there is good evidence supporting both the truth and
falsehood of the Riemann Hypothesis?, leaving it so that [ am not sure
whether it is true or not and at the same time allowing me to have a sat-
isfactory level of confidence in whatever opinion on which I may settle.
Pure deductive reasoning must adhere to the law of the excluded middle
and probabilistic variants, but in everyday reasoning we are much looser
with the rules.

Is GT still applicable when brought up inside a system where
Godel’s sentence is regarded as “partly true with a chance of falsity?” It
no longer states “This statement cannot be proven” but becomes “This
statement may not be able to be proven.” One must look at an infinity
of cases and beyond instead of “true” and “false.” Does the statement
carry the same force in reasoning where one can accept a half-way view?

GT (in generalized form) states that the given formal system is
either inconsistent or incomplete. One inconsistency entails that all
propositions within the system are true, making inconsistency a gener-
ally undesirable thing; just because the cat is on the mat shouldn’t imply
that it isn’t. If human reason is complete and susceptible to GT in any
way that makes a difference, then inconsistency would spell disaster for
it in the same way in which it would for a formal system.

Does typical human reasoning count as logically consistent? With
the broad array of probability levels to assess truth that we use in ordi-
nary life, it seems that we would not pass this test. As we said above,
a person can believe that a proposition and its denial both have good
evidence, and thus give them both a strong chance of veridicality, even
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though the person realizes that one must be true and the other false
(again, we are not intending to show that the law of the excluded middle
does not hold on an ontological level or within a rigidly defined logical
system). Such a state is not intended to be permanent, as the person
will most likely try to figure out which proposition really is true and so
relieve the tension of the contradiction.?® But in the meantime there is
no point in denying that we are frequently afflicted with ambivalence.

However, if human reason can be inconsistent at times, there is
no necessity that it is incomplete on a theoretical level. What is more,
human reason does not fall prey to the logical problem of every proposi-
tion being true. I can be in a state of contradictive tension by believing
that Godel was right, but accepting the possibility that he was wrong,
without thereby inferring that invisible pink bunny rabbits are jumping
on my bed. Itstill remains the case that it may not be possible for reason
to be complete and consistent at the same time and thus to know all
truths and only truths through reason. Such a contradiction is not as
dangerous to reason in general as it is to math and deductive logic.

We can avoid strict inconsistency because not all opinions will be
held at the level of “100% true”; we can believe every true proposition
more strongly than its negation, even a good deal more strongly, and
thus be close enough to knowing the complete truth through reason
without worrying about strict inconsistency. In theory, we could cling
to every truth but one with a subjective probability of 1 and the one ex-
ception with a subjective probability of .99 (and to its falsity at .01), and
such a system of reasoning would not be considered consistent in the
required sense to be vulnerable to GT.

4. Axioms

4.1 Finite Axiom Schemata

Another condition which is necessary for the proof to work is that
the formal system has to have a finite number of axiom schemata. The
system may have an infinite number of axioms, but they can be grouped

together under a single pattern. An example of an axiom schema is one
which Godel himself uses:
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where x is any variable, a is any formula, and b is any formula which does

not have x as a free variable.” For example,

(5) If, for every natural number n, either 7+5=120orn+1>0,

then either 7 + 5 = 12 or for every natural numbern,n +1 >0

would be a valid instantiation of the schema. Outside of the formal
system, it’s hard to see why (4) is a schema rather than a full-blown
axiom, but that is because it is easy for us to simply plug in the neces-
sary variables and formulae. There is no way within the system, before
stating (4), to tell whether or not a given formula has x as a free variable
or not; even if there were, there would still be issues regarding quanti-
fication over quantified propositions, entailing that higher-order logic
would need to be used, even in places where PM only requires first-order
logic. Thus, there would need to be a separate axiom for every pertinent
pair of formulae, which means an infinite number of such axioms. A
schema is much nicer to use.

Does human reason rest on a finite number of axiom schemata?
Any possible formalizing would place them within a system. We could
hold the belief “All Goédel sentences are true and not provable except by
axioms not in the system in which they were stated.” Or, perhaps, “All
denials of Gédel sentences are true, and there only exist proofs of them
outside the system in which they were stated.” More complex formula-
tions could be developed: “The first Gddel sentence is true, the second
is false, and so on.” If we could formalize and schematize this statement
then we could build a formal system that fulfills all of the requirements
of GT. There would then be a new Gédel sentence not covered by
the schema. This would render the schema false, but by definition the
schema is provable within the system (as all axioms are). Therefore, if
such a schema were formalizable, then it would only be so within an in-
consistent system. As there is no particular reason to assume that there
cannot be at least one of these schemata which is consistent with other
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truths, it is more likely that they are not formalizable.

Note that these schemata do not assume that one can know what
the Godel sentence is in a given system. Even in mathematics, we know
what the Gddel sentence is and what it means only because we are look-
ing on from outside the system. We can interpret the system and see the
truth, but it would not necessarily be evident from within the system.
However, we could know that if human reason were affected by GT,
there would be a Gédel sentence somewhere. We could go from there
without knowing how to explicitly state the sentence.

Even aside from these dubious reasons, what would constitute an
axiom for human knowledge! Every experience which one has, every
sense impression, every memory, every demonstration from logic would
constitute the axiom schemata of this system. If one looks at the poten-
tial types of experience, there would be a large number of experiences,
and thus axioms. However, not all of these experiences would be con-
sidered legitimate; other beliefs would affect the legitimacy of an experi-
ence. In addition, one must decide whether the conflicting belief or the
experience should be decisive. This process can go on for many levels
and include many interactions; there is an infinity of possibilities. One
may be able to argue that a given schema covering the above is generally
accurate; but what is necessary for the applicability of GT is one which
is perfectly accurate and complete. Even if a schema could be given, it is
still an open question as to whether it could be completely formalized.

4.2 Stable Systems

GT only applies to one system at a time. If one is working with
one set of axioms now and another set later, at each point in time one’s
reason could be incomplete. It would, however, be incomplete in dif-
ferent ways.

One could simply take the union of the sets of axioms of the differ-
ent sets and create a new system with this union (which, as we are taking
a finite union of finite sets, would be finite). Assuming that it would
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be consistent, it would be susceptible to GT and thus incomplete. The
non-provable statements in this new system would then be non-provable
in any of the original systems. If it were inconsistent, the person would
not need to keep all the parts of old systems around, ditching from the
old what would be contradictory with the new.

Even in this case, the incompleteness of the system changes. One
cannot simply produce a single Gédel sentence and have it apply for all
time; a Godel sentence for a present system can be added as an axiom,
and a Godel sentence for a future system cannot be used until one reach-
es that system (as it may only be able to be expressed in that system). So
even if human reason is incomplete, there do not need to be statements
which are forever outside of its grasp based on GT. The important thing
is that there is no truth which is intrinsically outside of our grasp. Even
if no person could have complete knowledge, every truth is potentially
provable as we can develop our “systems” of reasoning in different direc-

tions as need be.

5. Applicability of Godel’s Sentence

In spite of the above arguments, perhaps there are some who still
think that GT can be applied to reason. If so, what would it show! That
human reason is either inconsistent or incomplete. If it is inconsistent,
then why not try to fix the inconsistency? If one thinks that there is no
problem with inconsistency, then inconsistency does not seem to have
the same sort of problems in human reasoning which it would in math
and so the theorem loses its bite.

Assuming the consistency of reason, what does incompleteness
show? If human reason is, at any given finite time, incomplete, this is
hardly a revolutionary thought. Even if it shows that human reason is
theoretically incomplete no matter what, this is no different from stat-
ing that there could be things forever outside of our experience. This
notion may be something interesting to think about, but many schools
of thought across the ages have said things of this sort in much more
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profound ways. Even assuming that human reason is incomplete (which
seems to be a likely situation), how does this entail that it is bankrupt?
To say that metaphysics cannot know the mind of God is not to say that
metaphysics is worthless and unfruitful, or that we could dispense with
it.

But would the incompleteness generated from GT even show this
much? In the mathematical system in which Gédel proves his theorem,
his sentence only says that “This sentence cannot be proven.”®® It is
not a deep truth which cannot be proven; it is not some interesting fact
which we have been trying to obtain. It is a specially constructed sen-
tence which was created for the sole purpose of being self-referential. It
may very well be that GT has no practical result in mathematics, even
assuming that mathematics could be completely formalized; everything
which we wished to have proven can still be proven, just not pathological
cases like Godel’s sentence. It simply serves one purpose, which is to
demonstrate the impossibility of the formal projects attempted by Rus-
sell, Frege, Hilbert, and others, but it does not hinder mathematicians
in their work. It points us to something curious about human reason
which is important in one particular situation without actually show-
ing that anything we wished to know on the basis of reason cannot be

known.3

Conclusion

GT has its place in mathematics as the theorem which proves that
no formal system can ever be perfectly complete. Within this context it
works well; outside of it, it flounders. If a given system is not formaliz-
able, encodable, bivalent, and stable, then it cannot be subject to the
incomplete/inconsistent dichotomy as established by Goédel. If human
reason is inconsistent, then this need not result in the terrors which it
would for deductive logic (though some formulations of inconsistency
can still be bad enough; we are not advocating pell-mell irrationality).
Likewise, in all probability human reason is indeed incomplete, but this
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need not ruin any of our philosophical travel plans due to Gédel’s for-
mulation of the problem. We may not wish to subscribe to a Platonic
understanding of mathematics, as Gédel did, but as Christian philoso-
phers we do believe that God is rational and that his rationality is dis-
played in the universe he created, including its mathematical features.
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