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Correct Thought in Science
is the Soul of Scientists

(preface)

Human being’s thinking is an advanced form of material movement and
spiritual activity, brain as its material base. In essence, thinking is the
cognitive response of human being’s central nervous system (especially the
brain) to such external stimuli as the movement, development and changes
of the objective material world. The whole process, from the practice of
understanding and reforming the world to the cognition, and then to the re-
practice, can never operate without thinking activity.

Thinking activity in science and technology has witnessed its long track
from ancient times to the present, going through the whole history of science
and technology from the origin to the development, innovation and creation.
Essentially, the history of human being’s science and technology is the
history of human being’s thinking movement to keep developing science and
technology and the whole society as well. As early as in ancient Greek times,
Aristotle,a master of natural philosophy, proposed the formal logic thinking
method focusing on syllogism. Bapus discussed creative thinking and creation
methods in his book Solutions from the viewpoint of geometry. Bacon and
Descartes, founders of modern scientific methodology, established inductive
methods and deductive methods respectively. In his book Discourse on
Methodology,Descartes praised Euclidean geometry as the model of deductive
systematic thought and illustrated the importance of creative intuition. In the
middle of the 19" century, Marx and Engels founded dialectical materialism,
especially dialectics of nature, and emphasized in particular the employment

of philosophical theoretical thought and various forms of scientific thought.
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“Science bases its theories upon experiments;” they stated,  “it lies in the
employment of rational methods to sort out perceptual materials. Induction,
analysis, comparison, observation and experimentation are the main premises
of rational methods.” Lenin, Mao Zedong and Deng Xiaoping, giants of the 20"
century,  thoroughly formulated such scientific thinking principles and
methods as from practice to theory, from perceptual knowledge to rational
knowledge, and “practice as the sole criterion to test truth”.

Generally, those outstanding scientists and inventors who have made
significant theoretical or technological breakthroughs pay much attention to
scientific thought under the guidance of philosophical thought and display
their originalities in terms of scientific and technological methodology.
Copernicus, a pioneer inmodern natural science revolution, established the
heliocentric theory of which the most direct enlightenment was from ancient
Greek natural philosophy.  Through his long-term observation and mea-
surement of celestial bodies, he concluded: “Theories are lights of the moon,
and facts lights of the sun.” This famous and philosophic remark showed
Copernican ideology that scientific theories should be based upon objective
facts. Einstein, a giant in science of the 20" century, understood through
numerous scientific researches that philosophy “is the mother of all scientific
researches”. Meanwhile, he stated, “imagination is the substantial element in
scientific research” and “the truly valuable element is intuition”. “Philosophy
is the backbone, scaffold and advance party of scientists,” said Schrodinger,
who himself learned the strength of scientific methodology with philosophical
thought when he was establishing quantum mechanics and molecular biology.
As a famous physicist,Born said,“Real science is philosophical,” and“Every
modern physicist is fully conscious of the fact that his work is associated in a
complicated way with philosophical thought”.Sakata Shoichi,a Japanese
scientist who proposed the “Sakata model” for the structure of elementary

[9]
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particles,wrote before he passed away,“Throughout my forty years’ research,
the book Didlectics of Nature by Engels never stops giving me enlightenment
as valuable as pearls and jades.” Chinese outstanding scientist Qian Xuesun
affirmed more directly in 1985, “Employing Marxism philosophy to guide our
work enjoys exceptional advantages in China.” “Marxism philosophy is really
a treasure, a powerful weapon,” said Qian, “and it will be too stupid if we
throw this treasure away while engaged in scientific research (including
crossdisciplinary study, of course).” Qian is the first one in China who
initiated such crossdis—ciplinary studies as “the science of thought” under the
guidance of Marxism philosophy. Other Chinese scientists, Li Siguang, Zhu
Kezhen, Wu Youxun, Hua Luogeng, Zhou Peiyuan and Yan Jici as the
representatives,  set for us good examples to make brilliant scientific
achievements under the guidance of advanced philosophical thought and with
the help of various forms of scientific thoughts.

In the final analysis, science is featured by the pursuit of truth and the
vitality of science lies in the continuous creations through explorations of
natural mysteries. Continuous scientific and technological creations in China,
as far as I think, shall be based on modern advanced equipment and facilities
as the “hardware”, rich literature and data as the information source and
information carrier, and diversified modern scientific thoughts as the
“software”. It is proved by infinite facts that correct thought in science is the
soul of modern scientists, as important as the telescope for macro studies and
the microscope for micro studies.

Since the 1930s there have been tides of studies on the science of
creativity and creativity engineering to explore in particular the general
principles and methods of scientific and technological creations and
inventions in America, Russia, Germany, Japan, etc. Internationally and

domestically, many books have been published, discussing the principles and
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thinking skills and methods of scientific practices (scientific discoveries and
inventions). Among the books by foreign authors are Nature of Creative
Activities by V. L. Rovinfield (in America in 1939), Creative Thinking by M.
Wehtmoe (in Germany in 1943), Arts of Scientific Research by W. 1. B.
Beverage (three continuous publications in Britain in 1950s, first Chinese
version published by Chinese Science Publishing House in 1979), On
Thought and Its Research Methods by C.JIL.Rubinstan (in former USSR in
1958), Intelligent Factors of Creative Thought by J.P.Gilford (in America in
1967), Science of Creativity —— the Science on Creative Thought by B. H.
Pushkin (in former USSR in 1967), Leap To Creation by Yukawa Hideki (in
Japan in 1969), Science of Creativity by Ichikawa Kikoya (in Japan in 1970),
Study on Creativity by Onda Akira (in Japan in 1971), Arts of Thinking by
Wallace (in America in 1976), etc. The books by Chinese scholars are
Discussions on Scientific Discoveries written by Wang Zikun, Thinking
Methods of Scientists written by Jiang Niantao, On Science of Thought edited
by Qian Xuesen, ete. All these books have produced profound influences both
at home and abroad. Nevertheless, these books mainly reflect the scientific
thoughts and research methods of western scientists.  Only fragmentary
introductions of Chinese ancient and modern scholars can be found there and
the monographs on Chinese scientists are scarce.

China is always a great country teeming with talented people. Since
1955 more than one thousand scientists have been elected as the CAS
(Chinese Academy of Sciences) or CAE (Chinese Academy of Engineering)
academicians, who are the elite of Chinese scientists. The academicians from
the two academies have spent or are spending their time and energy creating
scientific and technological miracles for our great nation and all the human
beings. Their wisdom, as our nation’s precious treasure, is the strong
mainstay of the strategy —— “To vitalize China through science and

[7]
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education”, as well as the typical representative of “the first productivity”

science and technology. Their research ideology basically represents the
feature and trend of modern Chinese scientific ideology, and their thinking
mode reflects the essence and background of Chinese traditional culture. That
is why we organize at the turn of the century the edition and publication of
the book Thoughts of Academicians to systematically tap and study the
advanced scientific ideology and thinking methods of the academicians. This
book sheds some light on the ideology and methods they have been upholding
during their long scientific and technological practices and their theoretical or
technological discoveries, from which we can understand the current
situations and new trends of every subject and then clearly define the main
direction of our researching pursuit in the future. This monograph fills the
“gap” of systematical study on the thinking modes and research methods of
Chinese scientists and engineers. This book objectively and honestly records
the main tracks of the academicians’ thoughts when they are engaged in
scientific and technological studies. All the academicians set excellent
examples for young scientists and scholars, who shall learn from the
academicians, carry forward the essence of Chinese traditional culture, ~and
create more advanced and more beautiful material and spiritual civilizations.
Meanwhile, this book opens the door to the outside world for studying Chinese
scholars’ thinking modes and their original research methods, which are also
contributions of Chinese scientists to the civilization of human beings.
Undoubtedly, in the 21* century modern scientific and technological
revolution will bring about significant breakthroughs that will usher in a new
age of information and intelligence. In the new age, there will be a rapid
growth of crossdisciplinary sciences (especially system science and nonlinear
science) and hi-tech industries. Besides, power and capital will be gradually
replaced by knowledge. Right now, the author cant help thinking of the
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famous words from Spring of Sciences by Mr. Guo Muoruo, the first president
of CAS. “Practicality is vital to science,” said Mr. Guo, “Meanwhile, however,
science needs creativity as well as imagination... Scientists shall be practical
and full of imaginations at the same time.” The author would like to
recommend the above words to all the scientists in China. Under the guidance
of Marxism philosophy and Deng Xiaoping’s thoughts on science and
technology, all Chinese scientists shall employ advanced philosophical
thoughts, renovate scientific thinking modes, grasp thinking in images and
logical thinking, stimulate such creative thinking modes as imagination, intui-
tion and inspiration, and utilize systematic integrated thinking as well as
nonlinear thinking, so as to create a Chinese school of oriental thought in the
fields of science and technology and achieve remarkable success for our great

nation and the whole world.

Lu Yongxiang
April 8,1999
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