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Foreword One

The mysterious concept of infinity in mathematics has been giving to humans
the great inspiration in both wisdom and imagination and has been making deep
impacts to many disciplines such as philosophy, mathematical logic, computer
science, artificial intelligence, information theory, and even the entirety of sci-
ence and technology in contemporary time. On the other hand, however, the ar-
guments and controversies related to the concept of infinity have been lasting pver
two thousand and five hundred years and still being continued nowadays, arou-
sing the crises three times in the history of mathematics.

In the early days of the history, the concept of finite number in mathematics

had been dominant. The first crisis appeared two hundred years after the discov-

ery of /2, which is termed irrational number later. This made the ancient mathe-
matics, led by Greek scholars, accepted, to some limited extent, the concept of
infinity after experiencing a difficult period of time for rethinking. Aristotle, the
great philosopher then, said that the studies on infinity and finite numbers
seemed both meaningful although the concept of infinity was only potential, rath-
er than real, existence. As result, the concept of potential infinity dominated
mathematics for more than two thousand years. Nevertheless, when variables
began to enter in mathematics and the infinitesimal calculation as well as the con-
cept of real infinity became unavoidable, the limitation and weakness of the con-
cept of potential infinity were exposed evidently. In response to the new crisis,
an eminent mathematician, Cantor, proposed an explanation which said that the
concept of real infinity was real existence and it had infinite levels whereas the in-
finitesimal did not exist. Mathematics was dominated by the concept and theory
of layered infinity for over hundred years thereafter. Yet, there has been endless of
discoveries which indicate that many contradictions occurred in the contemporary
mathematics are resulted from the concept and theory of layered infinity. This is
the third crisis in the history of mathematics.

Recently, Professor HE Huacan, a famous scholar of artificial intelligence
and universal logic, presented a concept and theory of unified infinity in his mon-

ographic book, Uni fied Infinity Theory, in which he corrected the limitation of
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the concept of tranditional natural number set, proved the result of unit interval
real number set being as big as complete natural number set,2” =oc, This com-
pletely corrects Cantor’s concept and theory of leveled infinity, clarified the in-
terrelationship between the processes of potential infinity and real infinity, and
showed the consistency and harmonicusness of the concept of unified infinity.

The concept and theory of unified infinity proposed by Professor HE is deep-
ly rooted in the earth of Chinese culture and full of the light of dialectic thinking.
As early as two thousand years ago, Chinese scholars already had the concept of
infinity expressed as “The biggest with no bigger and the smallest with no smal-
ler”. Having accepted and advanced these ideas, Professor HE established the
modern concept and theory of infinity.

" The book of Unified Infinity Theory is featured with systematic knowl-
edge, good structure, fluent expression, easy to understand, and placing empha-
sis on the exposition of the new concept of infinity. It is suitable not only for
mathematicians who are dealing with the study on the concept and theory of in-
{inity but also for readers who had experienced their university education.

Professor HE has been over seventy years old. But he still maintains his
high spirit in exploring the fundamental theory of mathematics and made great
breakthrough in the new concept and theory of infinity. Professor HE has set up
a glorious example for both young and old Chinese researchers. It is believed that

learning from his spirit will be beneficial to us all.

TU Xuyan,ZHONG Yixin
May, 2011 in Beijing
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Foreword Two

Unified Infinity Theory, written by well-known scholar Professor HE
Huacan of China, is the basic theory of philosophy, mathematics, logic, infor-
mation science, computer science and intelligent science. With scientific lan-
guage, full and accurate materials, the author rigorously describes his break-
through achievement about Infinity which is a worldwide puzzle. This important
achievement is inseparable from his scientific research method of interdisciplinary
science. The publication of the book will certainly open new directions and fields
for research of intelligence, information, logic, mathematics and philosophy.
Here are my enlightenments inspired by the book from the viewpoint of philo-

sophical methodology.
1. Infinite thought of philosophy

With respect to the relationship between philosophy and science, Albert Ein-
stein thought that philosophy was the pursuit for knowledge in the most common
and most extensive forms; therefore, philosophy could be considered as the
mother of all sciences. There have been naive and speculative concepts about In-
finity in philosophies of ancient China and Western countries that provide valua-
ble ideas for later generations.

In Chinese philosophy, Tao in Lao Tzu’s idea has neither shape nor form,
and has neither sound nor smell. It can be so large as to have no external limita-
tion and can be so small as to have no internal limitation. That is to say, Tao is
infinite. Without external limitation means infinitely great while without internal
limitation means infinitely small. Chuang Tzu said: “Take half from a foot long-
stick each day, well then you will never exhaust it. ” It expresses an idea of infi-
nite division. Mo Tzu thought that limitation is the area can be completely meas-
ured and infinity is the area can never be measured.

In ancient Greek philosophy, Thales thought that matter could be divided in-3
finitely, which was a bud of potential infinity concept; Demokritos believed that
there was the smallest indivisible particle of material, which was a bud of actual

infinity concept. The Zeno’s paradoxes were the first instances using the concept
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of infinity to deal with problems in the history. The problems he proposed that
motion did not exist and Achilles could not catch the tortoise involved the idea of
infinite division. And the problems of silently standing and walking involve is-
sues of inseparable infinitesimal.

Different philosophical traditions of the West and the East can and should
complement each other in scientific research. This is a methodological principle
to treat ancient thoughts. The author of this book makes readers to understand
the ins and outs of the infinity problem with rich materials.

About the basic question of philosophy, the relationship between our subjec-
tive and objective, Engels proposed a prototype of the mathematical infinity
thinking. He thought that a variety of quantities (all kinds of differential and in-
finity) in calculus is “free creation and imagination objects” of pure human spirit;
however, “prototypes of a variety of imaginary quantities were provided by na-
ture. “For the concepts of number and shape in mathematical research, they are
“not from any other place, but come from the real world. ” Engels further point-
ed out: “All of the so-called pure mathematics is abstract, and all of its quantities
are strictly imaginary quantities... mathematical infinity is borrowed from the
reality, albeit unconsciously borrowed from it so it cannot be explained by itself
and abstract mathematics, but be explained by the reality. ”

The author’s ideas are the same as that of Engels. He said: “All people, in-
cluding professional mathematicians and general readers, have not really seen in-
finity and infinitesimal. It has not a prototype can be directly referenced in dis-
cussions on the definition and characters of them. They can only reckon the de-
veloping trend of the natural numbers 0, 1, 2,+*+,n, n+1 +++, For infinity and in-
finitesimal, there is no agreement of opinion at all. ” (Citations not indicated the
source, are from the book, the same below). So, the key of the problem is to
find the correct prototype of infinity. From the natural numbers and the source of
mathematics, the decimal system counters, combined with his long experience in
computer work, the author proposed a very profound thought. He thinks that
the counter is the number’s mother, and natural number is her only child. Other
forms of artificial numbers (negative numbers, integers, rational numbers, real
numbers, complex numbers, and various multi-dimensional numbers, etc.) are
derived from the natural numbers. Therefore, based on natural numbers, the au-
thor finds a model to generate all natural numbers, which is the Ideal Counter

Model. It is not only able to do follow-up (+1) operation to generate all natural
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numbers, but also can show the situation of the natural number-coded significant
bit following the change. And it can provide change information of natural num-
ber from the height change and numerical value change. Based on finding limita-
tions of traditional natural numbers, a complete set of natural number is set up
and a unified concept of infinity is put forward. Therefore the model of an ideal
counter derived from a philosophical prototype idea, is the cornerstone of unified

infinity theory.
2. Basic theory research of mathematics

Thomas Kuhn, a famous scientific philosopher, studied the history of sci-
ence over a long period of time. He put forward the scientific development model
in his masterpiece, Structure of Scientific Revolutions (1962). He thought that
the development of science experiences generally the following stages: Former
science-nomal science-abnormal and crisis-scientific revolution-new nomal
science . ..

Former science period: the period that a discipline forms. There are a variety
of problems, thoughts and methods.

Nomal science period: there are common understanding about the subject,
scope and research methods of a discipline.

Abnormal and crisis period: there are phenomena contradictory with and can
not be explained by nomal science; nomal sciences frequently fail to solve the ab-
normal phenomena and make them to be difficult problems, thus leading to a sci-
entific crisis.

Scientific revolution period: the way to solve the crisis lies in abandoning old
theories and creating new ones. Some scientists have {ree thought, innovative
spirit and courage to explore and propose new ideas. They found new theories to
produce a significant revolution in scientific revolution.

Mathematical development follows the process above. In mathematics, num-
ber is the basic concept, and every expansion of number’s concept marks a leap
of mathematics. The expansion of number and the associated improvement of
number system theory mark the different stages of the development of mathemat-
ics. Therefore, the historical development of the basic mathematic theory can be
studied in the perspectives of the formations and developments of number and
number system.

The former science of mathematics is the period of mathematics forming.



