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[Brief introduction to the content] On the basis of set theory, the writer, after a
deeper research for the macroscopical distributing law of prime numbers, has again put
forward the radical system theory on the basis of set theory, probability theory and al-
gebra equation, which has done with Direchlet theorem and congruent theory used for
the conundrums well-known home and abroad such as (1) Hypothesis of twin prime
numbers (2) For every positive even number, are they composed of the difference from
the two prime numbers? (3) For every positive even number, can they be all expressed
as the difference from the two prime numbers of infinite pairs?

In 1996, the radical system theory was proposed, whose mathematic model was
published on the magazine Aero-Culculation Technology in Sept. 2000. The book has
been divided into two parts; one is for theory and the other for data of twin prime num-
bers. The data has again been divided intc two parts, that is, basic data and uitra-great
data. With the basic data, from 1 to 2 billion, all twin prime couples may be found ocut
without leaving out. The book just presents one ten-thousendth of the basic data. For
the ultra-great data from digit 30 to that of 2003, they have been listed in the book for

the moment,
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PROLOGUE

Number Theory is an ancient subject with thousands of
years and natural number came into exist before the written
history, or even in a period earlier than that of the written
history. It is of long standing that the human being originate,
study and make use of the natural number.

When the society of human being was going during the
uncivilized age, people have to oppose against the nature for
existing and to distribute the collected wild fruit and hunted
quarry, the natural number was firstly originated by the people,

Number Theory is a subject for studying integer and its
property. In the long history, the Simple Mathematics was
gradually shaping and at the same time, the Number Theory, as
a rudiment of the mathematics branch was also developing.

Number Theory cannot develop without mathematics. It is
an ancient knowledge and in the Mathematics Sutra of Zhou
Dynasty, an ancient mathematics monograph of China, there
were some records about number theory. Some conundrums in
the Number Theory well-known home and abroad have been
attracting the first-rate mathematicians in the world and also the
mathematics fans. With just a few minutes, a conundrum in the
number theory can be made clear for ordinary people but to prove

it is very, very difficult.
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A few centuries have passed and hundreds of scientists and
thousands of mathematics fans home and abroad have been
marching on at the “fortresses” structured by the conundrums
with all their lives. And by now, some of the “fortresses” are
still unbroken while time is lapsing day by day. Brown, a
Norway mathematician called the pair of prime number with
difference of 2 twin prime number and the term is used until
today,

In 1900, on the international mathematics conference held in
Paris, Hilbert the German mathematics master had proposed 23
questions and the mathematics master took them as the most
important questions representing the direction of mathematics
development in the 20th century.

The 8th question of the 23 questions proposed by Hilbert in-
cludes: Rieman Hypothesis, Goldbach Hypothesis and
Hypothesis of twin prime number.

Later, with his books, Arpustucer an American
mathematician, has collected 12 questions about the distribution
of prime number and one of them is: may any of even numbers
greater than 2 be the difference from two prime numbers, All the
above conundrums have not been resolved yet. And the mathe-
maticians of China have got striking achievements in the range of
number theory study, which are focused by the world, For the
conundrmns in number theory not resolved yet, a mathematician
has to make one choice only, to prove it or deny it. Double-
talking about it will not do.

The essence of mathematics is how to discover theorem and

how to prove it while the important work for a mathematician to
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do is to make use of new concept, new method and logic thinking
for proving that the discovery by himself is correct.

In the view of the development history of number theory,
some new concepts and mathematics models have, without
exception, been used for resolving the key problems in the num-
ber theory.

Discovery of new concepts is a milestone in mathematics his-
tory, For nearly a century, analytic number theory has greatly
developed with various mathematics models set up. And to study
the models is to open out some characteristics and distribution
law of prime number, which has made the analytic number
theory one of the most active branches of mathematics. In the re-
search of the microscopical law of prime number, the radical sys-
tem theory has been put forward on the basis of set theory,
equation theory and probability theory.-

Theorem: Twin prime numbers have existed in radical
system,

The significance of radical system theory is:

Firstly, the radical system theory has shown the distribu-
tion law of twin prime number and secondly, it has opened out
the heap-sort distribution law of prime number.

The use of radical system may be for.

(1) The radical system may be used to make it certain that if
any pair of natural number is twin prime number,

(2) The radical system may be used to make out any twin
prime number (the greatest digit calculated by the modern
computer),

(3) With radical system theory, Generating Table of Twin
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Prime Number may be framed.

(4) With the concept of radical system theory, twin prime
number may be classified into three sorts (only three, no more).

The following is about the calculation situation about some
of the ultra-great twin prime number:

(1) In Chengdu Science Academy in July 1999, twin prime
numbers had been calculated up to the digit 50,60, 70, 80, 90,
100,140,150,200 and 302.

(2) In the Changging Branch School to Gansu United
University in Sept. 1999, twin prime numbers had been calculat-
ed up to the digit 422, 543,606 and 726.

(3) In the calculation center to Changging Geophysical Pros-
pecting Company in May 2000, twin prime numbers had been
calculated up to the digit 750, 801 (three couples) 1002 (five
couples).

In the calculation center to Changqing Geophysical Prospec-
ting Company in June 23, 2000, twin prime numbers had been
calculated up to the digit 2003 (two pairs with their value
attached below).

During writing the book, the leaders, Sun Yuchen, Feng
Shangcun and Cao Shiyi of Changging Petroleum Prospecting
Bureau had given care and favor to it. And during the book was
shaping up, the leaders Shi Zhonggian, Yu Liancheng and Zhang
Wenjin of the Changqing Branch School to Gansu United Univer-
sity had given great support to it, especially to mention that the
leader Shi Zhonggian had given me much help and support during
my writing the book. During the calculation of twin prime num-

bers, Zeng Chenbing and Wang Ruofeng from Chengdu Science
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Academy had helped and instructed me with enthusiasm. Great
thanks also go to Song Zenghao from China Aeronautics Compu-
ting Technique Research Institute, Li Dezhi from Shaanxi Sci-
ence and Technology University, Yan Kun from Xi’an Modern
Non-linearity Science Application Institute and Huang Aixiang
from Xi’an jiaotong University. Especially to mention is that,
during the calculation of ultra-great twin prime numbers, Xiang
Fa and Qian Junsheng from the calculation center to Changqing
Geophysical Prospecting Company, Cao Xianghua from Drilling
Company had given me great support and cooperated with me
with passion. Xiang Fa had done a lot of work for calibrating the
material and looking for twin prime numbers, During writing the
book, more than 30 experts and colleagues had instructed it.
Leaders and editors of Northwestern Polytechnical University
Press have done a lot of job in the publication of this book.
Thank all the experts and the editors for their help.

If there is anything not properly, your comment and sugges-
tions are welcome.

Yang Maoxiang
May 2003
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Foreword

. Some problems about Number Theory setting the world on
fire has been lasting with their fascination for more than 200
years, which have attracted first-rate mathematicians home and
abroad and mathematics fans. The problems have been the
focuses of many people concerned.

Quite a few centuries have passed by and thousands of scien-
tists have been devoting themselves to the problems in number
theory with all of their energy and even lives used up.

Of the problems in Number Theory are (1) Rieman Hypoth-
esis (2) Goldbach Hypothesis (3) Hypothesis of Twin Prime
Number (4) May any of even numbers greater than 2 be the
difference from two prime numbers?

For the problems, mathematicians can not but make one
choice, that is, to prove it or to deny it. Double-talking about it
will not do. The essence of mathematics is how to discover new
concept with new models set up and new theorem proved.

In 2000, with radical system theory used, the 42 computers
had calculated twin prime numbers up to the digit 750, 801(three
pairs), 1002 (five pairs) and 2003 (two pairs), on the basis of
having found the twin prime numbers of 726 digit.

Author
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