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Complexity and Simplicity
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Physicists traditionally seek the simple nature and unified laws of the natural world. This
pursuit of simplicity has driven innovation and breakthroughs in physics. Complex systems are
broken down into very small and simple basic components, and physical laws governing these basic
components are sought. For example, matter is broken down into molecules and atoms, and complex
natural phenomena are explained by this approach. This research method is called reductionism.
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Reductionism has been highly successful in the development of physics. However, as our
understanding of the world has deepened, it has been found that reductionism cannot always explain
complex phenomena. For example, the use of only Newtonian mechanics cannot explain the
characteristics of gases composed of a large number of molecules. For this reason, statistical
mechanics has been developed, which is based on statistical assumptions and is no longer the
properties of individual molecules or atoms. Even so, we still do not have very good methods to
study non-equilibrium thermodynamic systems.
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In the 1970s, the renowned physicist Anderson proposed that as the number of individuals being
studied increases and the system moves from simplicity to complexity, new physical laws will
emerge that cannot be obtained through reductionism. He called it “more is different”. This is the
new scientific methodology for studying complex systems known as emergence. The study of
complex systems was awarded the Nobel Prize in Physics in 2021, marking a shift in human
exploration of the world from simplicity to complexity.
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From an artistic perspective, complexity and simplicity are also important aesthetic features
and creative principles. Generally, complexity can make a work rich and colorful, showing the
diversity and profundity of life and humanity; simplicity can make a work clear and leave room for
imagination. People are pursuing simple and elegant forms of beauty such as symmetry, balance,
and neatness, while also exploring complex and tense forms of beauty such as asymmetry, imbalance,
and chaos.
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Complexity and simplicity are not isolated or opposing concepts, but rather interdependent and
transformable relationships. On the one hand, there are components in any complex system that can
be generalized as simple rules or patterns to some extent; on the other hand, any seemingly simple
system may also hide complex components that cannot be reduced to more basic elements or
relationships using traditional methods. Therefore, when understanding the world, it is necessary to
balance these two ways of thinking, be flexible according to the situation, and continuously test and
improve our understanding of the essence and laws of things in practice. This is well reflected in
both science and art, deepening our understanding of the origin of the world and allowing us to fully
express our understanding and feelings towards the world.
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