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WISHNIETSKY, DAN HARVEY, Ed.D. Mathematical Metaphors and
Philosophical Structure. (1986) Directed by Dr. R. Fritz
Mengert. 177 pp.

The purpose of this study was to examine relationships
between mathematics and philosophy. The first part of the
study examined the history and basic doctrines of idealism,
reallsm, pragmatism, and existentlalism. This was a basic
overview which would familiarize the reader with the
teachings of each philosophical system. Mathematical topics
and structure were then used to model and evaluate each of
the phl}osophles. By wusing mathematical metaphors to
evaluate each philosophical structure, the reader could
decide which beliefs would have worth to his or her life.

The second part of the study addressed the problem of
cholce. The belief that humans have few cholces and that
only one of those choices would bring success was evaluated
using the binomial distribution to mathematically model the
Creek dialectic. The bellef that humans have an infinite
number of choices was evaluated using Georg Cantor’s
mathematical argument that there are lnfinltel; many decimal
fractions on the finlte line segment between zero and one.

The final sectlion of the study illustrated how Kurt
Godel, by mathematical Iinvestigation, discovered that no
formal system can be both complete and consistent. By
applylng CGodel’s discovery, known as Godel’s Theorem, to
philosophy, religion, or any other school of thought, it was

reallzed that no individual or system has complete truth.



Codel’s work verified that every person was free to make
their own decisions and determine what was best for their

lives.
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Chapter 1

Introduction

Purpose of Study

During my numerous years of schooling, one of my major
objectives consisted of persuading the teacher that I knew
the one correct answer. It did not take long to determine
that high grades and honors were obtained by writing tests
and papers which restated the same Iideas taught by the
instructors and the books. With each grade level, my
thinking and creatlvity were increasingly replaced with the
memorization and rewording of someone else’s thoughts. The
book and teacher were considered the infalllble source of
knowledge and this knowledge I assumed to be truth. Within
the school, students were given a finite list of facts to
memorize, there seemed to be an answer to every question,
and the voice of the teacher was llke the voice of God.
School became life’s basic training camp where my classmates
and I were taught to blindly follow those in authority.

I learned to succeed in school and, by high school, my
interests and grades enabled me to enter a mathematics and
engineering track. These were considered exact sciences

where finding the correct answer was always the goal and the



answer was always In the book or the lecture. By listening
to the teacher and reading the textbook, I was able to learn
the correct answer and score well on exams. My high grades
qualified me to enter a prestigious university where 1
continued listening to lectures, reading books, learning the
correct answer, and scoring well on exams. My undergraduate
classes became graduate classes, but the learning pattern
did not change. Graduate <classes in mathematics and
englneering might have included more discussion than lower
level classes, but the correct answers were still found in
the readings aﬁd the instructor.

An unsettling change occurred in my life when I became
a university mathematics instructor. I had always believed
that teachers knew all the answers, and here was I, an
instructor without complete knowledge. Adding to my dilemma
was the observation that my students would not question me
or the book, even when we were obviously wrong. In one
instance, the answer given in the book for a statistical
mean was not even within the range of the data. When I
disclosed the book’s mistake, the students were in shock.
Here was their instructor, whom they believed infallible,
telling them that the book, which they also believed

infallible, was wrong. Instead of testing the conflicting



claims, the students were filled with dread at the prospect
of choice.

To try to find answers, I enrolled in graduate level
philosophy, soclology, and education courses. The
instructors of these courses taught me there was no one
answer and the subject of importance was not the correct
answer, but the correct question. Discussions flilled class
time, but it seemed after three hours of talking, nothing
was accompl ished. At least in mathematics class, my students
gsolved a few problems in three hours. In philosophy, the
students could not even agree if something was a problem. I
soon became disillusioned with the speculative sciences for
they did not solve my original dilemma. My students still
believed the book and thelr instructor infallible, they were
still wunable to evaluate conflicting claims, and my
knowledge was still incomplete.

The answer to my dilemma and the motivation for this
work Is a synthesis of the exact and the speculative
sciences. My belief is that the speculative sciences, which
strive for the correct question, and the exact sciences,
which strive for the correct answer, do not oppose but
complement each another. The objective of this work is to
evaluate philosophy, a speculative science, with metaphors

from mathematics, an exact sclence, and determine what



knowledge or truth 1s found. By blending mathematics and
philosophy, people can accept the concept of Iincomplete
knowledge and also have a method for evaluating conflicts.
The goal is to use mathematical metaphors as a tool for
evaluating philosophical conflicts and as an ald in decision

making.

Mathematlcs and Philosophy: An Interrelationship

When humans attempt to understand themselves and the
universe, packets of knowledge or disciplines emerge. Two
such disciplines are mathematics and philosophy. The
traditional definitions of mathematics, "science of
quantity" and “sclence of discrete and continuous magnltude"
(Courant, 1941) imply that mathematics Is an exact science
which accurately measures the universe. Objects have number,
form, arrangement, and other associated relations which can
be rigorously defined wusing literal, numerical, and
operational mathematical symbols. Mathematics seems to
follow a defined course which leads to a specific
destination. In contrast, philosophy is thought of as a
speculative discipline. Instead of measuring the universe,
philosophy explores the essence of Iindividual life. It is
still a science, for philosophers are engaged in the

scientific activities of observation, identification,



description, experimental Investigatlion, and theoretical
explanation. There is, however, no marked course. The
science of philosophy can lead anywhere in the universe and
anyone who desires to understand himself or herself, others,
and the universe is a philosopher (Marti-Ibanez, 1964).
Mathematlics and philosophy are not mutually exclusive
disciplines. Both sciences use contemplation and speculation
as an investligative method. Through contemplation and
speculation, Einstein discovered his formula, E=mc2,
Leibnitz dliscovered calculus, and Poincare discovered
proposed resolutions to logical paradoxes. Truths exist and
are permanent, but like sand dollars hidden under the sand,
they are unseen, walting for a discoverer (Marti-Ibanez,
1964>. This is the course mathematiclans and philosophers
share, the search for knowledge and truth. Having this goal,
It is not surprising that many of the prominent people in
philosophy are also renowned in mathematics. When Plato
established his school in 387 B. C., it was called the
school of mathematics and philosophy. From his school a
mathematical model of knowledge developed which suggested
that ethical truths can be deduced from self-evident axioms.
Although Plato never employed deductive reasoning for
specific ethical problems, his work guided many subseguent

philosophers (Putnam, 1971). A primary example l=-8pinoza,



who derived with formal precision the principles of ethics
from metaphysical axioms (Ratner, 1954). The relationship
between mathematics and philosophy is also suggested in
Aristotle’s work Topjcs. Here, Aristotle divded knowledge
into the areas of the theoretical, the practical, and the
productive. Conslidered theoretical were the disciplines of
philosophy, mathematics, and physics, while ethlecs and
politics were labelled as practical. The divisions soon
blurred as Aristotle, in many of his works, Ilnterrelated
philosophy, mathematics, physics, ethics, politics, and art
(McKeon, 1941).

The interrelationship is enhanced even more by
Descartes. Descartes believed that In the search for truth
“the first precept was never to accept a thing as true until
1 knew it as such without a single doubt." In Meditations,
Descartes outlined an analytical method of inquiry which was
intended for use in sclentiflc} phllosophidal, and all other
rational disciplines. He believed in the wunity of all
philosophical and scientific knowledge. This is symbolized
by his image of the Tree of Knowledge, where the roots are
metaphysics, the trunk is physics, and the branches are the
other sciences (Descartes, 1967). The image acknowledges the

belief that all disciplines are interrelated and the way to



understand one sublect is to understand its relationship

with other disciplines.

The Problem of Rationalism

The merging of the exact sclience of mathematics with
the speculative science of philosophy caused a major
problem. Instead of being conjectural when reflecting upon
the different philosophies, many philosophers sought more
pogitive alms (Robertson, 1957>. In the eighteenth century,
during the European enllghtenment,Amany attempted to make
reason the absolute rQler of human life. Part of this effort
was the development of a theory of rationalism where the
methods of mathematics were introduced into philosophy. The
goal was to find the one superior philosophy which would
provide Its followers with abundant life. The influence of
rationalism has remained, and today, it seems as 1f all
schools of thought claim their way is superior and all
others are ordinary. They have instituted a formal system
which must be followed if one Is to obtain success. People
are protected from confusion and difficult choices, for only
one way is presented and choice is abolished.

The problem created by rationalism is illustrated by
George Berkeley’s statement, "truth is the cry of all, but

the game of the few" (Jessop, 1952). All people desire to



know truth, but instead of testing the claims of people and
systeﬁs, most Individuals blindly believe what people say
and the systems they represent. Rationalism, instead of
promoting testing and evaluation by each individual, grants
a few people the power to determine what is superior for
all. When Aristotle wrote, "I have gained this by
philosophy: that I do without being commanded what others do
only from fear of the law" (McKeon, 1941), he presented the
importance of all people having the spirit of philosophy and
making their own choices. Aristotle could decide his own
cholces because he had studied claims, determined what he
believed to be true, and knew why he believed it.

Many nlneteenth century philosophers who refuted
rationalism, such as Sir William Hamilton, William James,
and Arthur Schopenhauer, spoke contemptuously of
mathematics. Mathematics was blamed for rationalism because
some philosophers who saw man as a machine tried to use
mathematics to explain the machine (Robertson, 1957>. This
is like blaming mathematics for the atomic bomb. When Albert
Einstein wrote =mc2, he illustrated in mathematical
language a construction of the universe. It is not proper to
blame mathematics for the nuclear arms race because some
physicists used the knowledge contained in a mathematical

formula to construct a nuclear bomb. The same formula used



to create the atomic bomb was also used to discover cures
for certain types of cancer. By the same logic, mathematics
should not be blamed for rationalism. Tﬁe same mathematics,
which was thought to be the cause of rationalism, actually
refuted rationalism in 1931 when Godels’s Theorem proved all
formal systems to be Iincomplete, inconsistent, or both
(Hofstadter, 1979).

The criticism between mathematics and philosophy does
not orlglhate from mathematics or philosophy, but from
lgnbrance. Between the spirit of mathematics and the spirit
of philosophy there is no discord or strife. They are
friendly rivals, perhaps even partners, in thelr pursuits
and goals. William James realized this, for after attacking
‘mathematlcs, he became aware of his lgnorance, wrote of his
errﬁrs, and confessed his mistakes (James, 1917). He
understood that essential and significant relations do
transpire between mathematics and philosophy. The works of
Plato, Aristotle, Descartes, Spinoza, and others show how
interrelated the two disciplines are when developing and

refining ideas.

The Use of Mathematical Metaphors

By utilizing the language of both mathematics and

philosophy, people can comprehend ideas, symbols, meanings,



and relationshlips. If an ldea is8 defined as something
imagined or pictured in the mind, what is needed is a symbol
of that idea so it can be communicated to others. This
sentence is an example of how symbols are used to
communlicate ideas. The writer of this sentence discovered
ideas and relationships which he wanted to communicate, so
he translated the ideas into English and used the-printed
word to communicate his thoughts. In mathematics, symbols
are also wused to communicate ideas. An example is
"8 + 5 = 13," a mathematical sentence which communicates
familiar ideas and relationships learned in elementary
school. When mathematlical and philosophical symbols are used
in \lisolation, the context of Iinquiry remains 1In their
respective discipline. By using mathematical metaphors for
philosophical structure, the contexts of mathematics and
philosophy can be superimposed upon each other. The result
is an interaction where the context of one discipline can be
used to better understand the context of the other. The
disciplines are no longer separate, but in interaction,
allowing us to use what we know from one discipline to
understand what we do not know in the other (Belth, 1977).
Mathematical metaphors are tools for evaiuating and
understanding many philosophical structures. Consider the

previous symbols of Y8', *&5*, "13", "+", and "="., An

10



argument for ldealism would be the mathematical metaphor
that each of these symbols stand for ideas which were
discovered by humans, but not created by them. The statement
"8 + 5 = 13" is a statement expressing a relationship among
ideas. The statement was created by humans; the relationship
of ldeas was discovered. The ideallst says an idea in itself
is an eternal thing and relationships among ideas are also
eternal. If ideas are eternal, they are also unchangeable.
Although language may 9gpeak of ideas changing, this |is
figurative speech that, if taken literally, will lead to
scientific and phllosophic disaster. An old idea may be
replaced by a new and similar one, but the original idea is
not transformed into the new one. The jdeas and their
relationships are increate and Iindestructible (Dampier,
1961). |

To refute the idealist, a phenomenologist can use the
mathematical metaphor that eight plus five equals fourteen,
not thirteen. The addition, however, must be done in base
nine instead of base ten. It is the individual who chooses
the base for performing the addition which determines
whether the answer is thirteen or fourteen. As the person’s
choice of mathematic’s base determines the answer, the
choice of people determines the ideas which are created,

changed, or destroyed <(Dampier, 1961). Phenomenologists

11



believe that Iideas are not fixed and eternal, but are
developed and changed by the lnner lives of each individual.
Terms, such as temporal, mutable, capable of growth, decay,
or destruction are words phenomenologists use to describe
the characteristics of an idea (Kneller, 1984>. The ideallist
can counter that nothing has changed. Thirteen, base ten, is
the same idea as fourteen, base nine. Only the symbol has
changed, not the idea. The argument could continue with the
strength of mathematical metaphors helping to evaluate each
point.

In addition to numerics, mathematical metaphors can be
expressed in set theory notation. Consider the gtatement
that P has the property q and whatever has the property g
has the property gq’, then P has the property q’. Statements
such as theée have long been the basis of logic theory;
however, they can also apply to general statements rich Iin
concrete applications. For example, if humans are by nature
builders of social structure, and if all builders of soclial
structure inherit the work of past generations and deliver
it to future generations, then humans stand in relationship
to both the dead and the unborn, uniting past, present, and
future in one living, growing reality (Putnam, 1971>. The
example is of the same form as the set theory statement and

is logically correct. What has not been shown true is the

12



initial assumption that all humans are by nature bullders of
social structure. This remains a hypothesis and illustrates
the limitation of mathematical metaphors, for by the use of
mathematical metaphors, a person can only test and evaluate
beliefs, not prove or disprove them.

When James, Hamilton, and Schopenhauer criticized
rationalism, they had legitimate cause. The rationalists
were saying thét human behavior and philosophical truth
could be explained only by reason and the qualitative
element was not needed. The error of those criticizing
rationalism was that they also criticized mathematics.
Mathematicians do not seek to eliminate the intuitive and
the quallitative. Humans do have many transcendental insights
which can not be explained (Wilber, 1983>. The alm of
mathematical metaphors is to bring the strength of reason
and logical rigor to the intuitive ideas of phllosophy; not
to prove which philosophy is correct, but to be a tool
helping people evaluate which ideas are proper for their
lives.

All humans have to deal with ideas on some level. Ideas
are part of one’s world or they are, in fact, the world. It
is the world of ideas which forms the foundation of ethics,
philosophy, mathematics, government, religion, education,

and any other subject. Ideas are what give human beings a

13



basis for theories and conduct of individual or community
life. Every philosophy has humans in the world of ideas.
The idealist believes ideas are apart from humanity needing
to be discovered;.the phenomenologist believes the ldeas to
be within humans; Choices differ, but it is our choices
which make us who we are. Once the choice of theory is made,
each of us Is bound by the consequences of that theory. It
is as if destiny has given a set of consequences, beyond our
power to control, which we must follow, unless the choice of
a new set of principles is made (Marti-Ibanez, 1964).
Because consequences follow choices, it is crucial that
all people be able to recognize and evaluate their many
choices. The power of mathematics in philosophy is seen when
the consequences of certain choices are written using
mathematical symbols. Often, it is easler to evaluate
philosophical choices when they are written in mathematical
symbols than in words. This does not enslave the intellect,
but frees it, for intellectual freedom is the ability to
think within the nature of ideas and in accordance with
their relationships. The partnership between mathematics and
philosophy can flourish because shared understanding
promotes widening lnquiry (Belth, 19773. When the context of
philosophy is overlaid with the context of mathematics, new

knowledge, perceptions, and expression become possible.

14



Choices, which are hidden when mathematics and philosophy
are viewed separately, now come into view. The choices may
be difficult or confusing, but an abundance of choice can
help turn a person from error to truth (Belth, 1977).

Plato sald, "the Just retribution of him who errs is
that he be set right" (Richards, 1966>. People who have a
genuine interest in both mathematics and phllosophy have the
"benefit of studying subjects which correspond in outlook,
temper, attainment, and limltation. This Iinterrelationship
will prevent both the philosopher and mathematician from
error. Méthematlcs is characterized more by its method than
by its sublject matter, causing mathematical considerations
to be accepted without enough thought or explanation. The
nature of mathematics is quantitative and often the
qualltative aspect of the subject Is lgnored. Mathematicians
can adduce too lightly or too freely without considering the
subject being studied. Philosophy will restrain an easy
acceptance by forcing an explanation when pure mathematical
thought requires none (Lodge, 1920). Mathematics can help
the philosopher by discovering philosophical limitations.
The language of philosophy can blind the philosopher to the
limitations of an argument, especially in the areas of logic

and reasoning. When the same argument is placed into

15



mathematical terms, weaknesses can be dlscovered and errors
prevented.

Before mathematics can symbollze philosophical thought,
some knowiedge of mathematics and phllosophy must be
present. The question can be asked about how much
mathematical khowledge is needed for philosophy. First, it
must be remembered that a philosopher is a human and the
proper equipment for a philosopher includes as much
mathematical training as is essential for all men and women.
This does not make the question any easier to answer, for
the amount of mathematics acquired during, for example, the
first collegiate year is very meager compared to the
existing body of knowledge. In respect to content, however,
the information acquired in the freshman year is far more
than Thales, Pythagoras, Plato, or Galileo had. The goal is
not to find some magical minimum standard but to grasp the
importance of continued learning. A person who understands
only the concepts of arithmetic can only form metaphors
based on those concepts. As one’s knowledge increases to
include the concepts of algebra, geometry, or calculus, one
can form metaphors based on the newly learned concepts.
These metaphors might be no better than the ones based on

arithmetic, but they are now available for use.
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Increased knowledge ls beneficial, but of greater
importance for understanding are open-mindedness, logical
acumen, philosophical Iinsight, and Iintellectual maturity
(Sprinthall, 1977). Part of intellectual maturity, however,
is the insight that important facts and principles from all
the basic subjects are needed for intellectual growth. An
“educational problem of recent years 1is the lack of
mathematical knowledge being imparted to students. Many
secondary schools and colleges have reduced the mathematics
requirements as to practically abolish the subjJect from the
general education curricula. As society has become more
industrial and technical, the most Iimportant facts and
principles are commonly 1lost. People have become very
gpecialized in their knowledge and have lost the benefits of
a general education. General mathematical knowledge is one
of the victims of this technocracy. As early as 1920, Sir
Oliver Lodge noted:

the mathematical lgnorance of the average educated
person has always been complete and shameless. One
ought not, I suppose, to be too much astonished if
in a vast, crude, formless, sprawling democracy
like ours, a way to educational leadership is
sometimes found by men whose ilnnocence, not only
of mathematics but of the other great subjects is
complete and shameless (Lodge, 1%20)>.

Aristotle placed the problem in its proper prospective when

he wrote "educated men are as much superior to uneducated
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men as the llving are to the dead" (McKeon, 1941>. What has
been lost, which is more important than the loss of facts,
is the loss of the sense of relationship among subjects.
When using mathematical metaphors for philosophical
structure, mathematical and philosophical knowledge are not
acquired in the usual sense. Scholars in both areas agree
that there is only one way to become a mathematician or a
philosopher, and that 1is through vyears of study. Using
mathematical metaphors enables people to acquire 1nsight
into the essential nature of mathematics and philosophy as a
distinctive type of thought, and also into the relationships
between them. The great concepts and spiritual significance
of both these subjects provide the understanding which can
connect mathematics and philosophy with the other sciences,
arté, and forms of human activity (Dampier, 1961).

Not only are mathematics and philosophy interrelated,
but all the great subjects have aspects in common. When a
general education is lost, so is the ability to synthesize
(Dampier, 1961). A simple example is how mathematics is used
in rendering clear theaquantltative aspects of the world.
When we describe, quantity i1s often part of the description.
When a nation is called large, the question is how large. If
an element is scarce, how scarce? Quantity can not be

avoided even in the arts of poetry or music. Quantity and
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number are in the rhythms and octaves, for a subject without
quantity is only half developed. The Iimportance of the
qualitative is equally great and a subject is complete only
when the qualitative and quantitative are present. This
conjuncture of the qualitative and the quantitative is what
makes the bond between philosophy and mathematics so

pleasant.

The Necessity of Evaluation

Individuals have in common instincts, powers, impulses,
and traits which are shared with lower forms of life, but
what makes humans a higher life form is the infinite variety
of activities which are distinctively human. Through the
hisﬁory of human experience, the nature of our common
humanity has been characterized by the mental capability for
language, speech, and literature (Belth, 1977). Mathematical
metephors are a language, Jjust as the words of a philosophy
book are a language. A valid mathematical metaphor forms
when the same idea which is found in words and sentences is
expressed in mathematical symbols. The idea, whether in
words or mathematical symbols, can be communicated through
speech and literature, allowing humanity, as a unit, the

opportunity to understand and test the idea.
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People, as they acquired understanding and knowledge,
developed the areas of science, mathematics, philosophy, and
religion. These disciplines embody the human search. Science
holds a sense for the future, for prediction, and for
natural law; mathematics provides the structure for logic
and rigorous thinking; and philosophy holds a sense for
wisdom, world harmony, and cosmic understanding. The
religious faculty explores the mystery of divinity and,
therefore, affects all areas of humanity (Dampier, 1961).
These areas are part of what makes humans a higher class of
beings than other animals. The activitlies are distinctively
human and all humans, whatever their status, are as humans
forced to participate. Each activity 1s interrelated, vyet
distinct, with a form uniquely its own. Within each activity
and person is a desire for knowledge and truth. The person’s
philosophy is inconsequential, for the desire to know the
truth is a calling that can overpower any philosophy,
authority, or force.

Truth-is not found by memorizing facts or rules written
in some book or expounded by some person. The finding of
truth requires one to search for it as a miner searches for
gold (Marti-Ibanez, 1964>. The human activity which embodies
the search for truth is the process of thinking. Thinking is

one of the great types of distinctively human acts, perhaps
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the most human, for it is this act which allows people to
handle ideas and form concepts. By comblning concepts,
higher and more complex concepts are formed and relations
among them can be discerned. Relationships are used to form
Judgments and soon various doctrines regarding life and the
world emerge. Thinking !s essential for understanding human
life and what It entails, and since all men and women are
citizens of the world of ideas, it 1s imperative that all
people reason for themselves (Belth, 1977).

A process of thinking is the formation of metaphors.
Metaphors are simply a transfer, the treating of one event
as if 1t were another. The transfer makes the event more
familiar, simpler, or available. The purpose of using
mathematical metaphors for philosophical structure is to
make the philosophy more familiar and easlier to understand
in order to form and test philosophical doctrines (Belth,
1977>. The special type of thought mathematics brings to
philosophy is rigor, or as mathematicians call 1t, logical
rigor. The qualities present within are clarity, precision,
and coherence. Mathematical metephors are demanding, calling
for perfect clarity of expression, perfect precision of
ideas, and perfect allegiance to the laws of thought. Most
of what constitutes human thought, however, is not rigorous,

but nebulous, vague, and indeterminate. Even mathematics
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cannot be handled with the rigorous demands of logic. The
ideal of logical rigor in thinking remains important, not
only in mathematical thought, but in all thinking, even
where precision is the least attainable. Without rigor, an
important standard for critical thinking, self-criticism is
lost and when their is no self-criticism, any thought can be
called truth (Weyl, 1949).

Plato clearly stated the significance of evaluating
one’s beliefs when he said, "the life which iIs unexamined is
not worth 1living" <(Rlichards, 1966>. Most people can be
persuaded by every new doctrine which 1s presented. They are
not sure what they believe or, more importantly, the why of
their belief. Since everyone lives by some phllosophy, it is
crucial that people have the tools to evaluate - their
philosophy and understand their beliefs. This enables
individuals, as they expand their knowledge, to know when
and when not to change. An application of philosophical
understanding producing different actions occurs in
education. Many teachers have never examined thelr own
philosophy or their philosophy of teaching. Without a basic
structure of thought from which to make decisions, they try
every new educational strategy. These fads last about one
school year or until the book publishers present another

scheme. A teacher with an examined life and a knowledge of
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