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Since Lorenz discovered chaos in 1963, 46 years passed. In these 46 years, uncountable papers
studied the theories, properties and characteristics of chaos, chaos controls, chaos anticontrols and chaos
synchronizations. However, all these studies were limited to the investigations of chaotic systems for
positive time direction ( t — +oo ). In real physical world, the backward time is still not discovered, but in
mathematics, the backward study actually must be studied for completeness. In 2009, | and Shih-Yu Li (my
doctoral graduate student) published a paper concerning forward and backward Lorenz chaos in a
well-known journal firstly. This is epoch-making for chaos study, because for completeness of study, the
uncountable studies for t — +oomust be studied again for t — -co. Give a maybe unexact metaphor: Before
Columbus, the activity of mankind concentrated in east hemisphere; after Columbus, the activity expanded
to west hemisphere, i.e. to the whole globe. Therefore the study of chaos, for completeness, must concerns
both t — +o0, and t — -o0. In the very past, the studies only for t — +oo are all unilateral.

The fundamental principle of Yi is that Great one borns two ultimates,two ultimates born four
quadrants four quadrants light hexagrams, eight hexagrans born 8 x 8 = 64 hexagrams.

In addition, the origin of Chinese Philosophy is the Yi classic which is the first and beginning of
Chinese Five Classical Books. The fundamental categories of the Yi classic are Yin and Yang. Yin means
negative, soft and conservative; Yang means positive, strong and aggressive. They are both contrary and
complementary to each other. They appear both sameness with difference and difference with sameness. The
above-mentional paper exactly verify these characteristics of Yin (t — - )and Yang( t — +o0 ). This may
be the first time to verify the theory of Yin-Yang in exact science. The project is strictly limited to the
scientific principle of Yi classic, does not concerns the superastitious interpretation.

Of course, single verification is far from soundness of a statement. The main aim of this project is to
find a lot of Yin chaos for chaotic systems, with the similar but different Yin-Yang chaos try to find certain
regulation between them if possible and give the application of Yin chaos and Yin-Yang chaos with their
combinations and permutations, for chaos synchronizations, chaos controls.

The main parts of our study are:

1. Find The Yin chaos of four autonomous chaotic systems, i.e. Find great one chaos of Lorenz system,
Rossler system, Chen system, Li system and Chen-Li system. Try to find out the regulation between the
Yin chaos and Yang chaos of these four new systems.

2. Find The Yin chaos of four autonomous chaotic systems, i.e. Lorenz system, Rossler system, Chen
system, LU system and Chen-Li system. Try to find out the regulation between the Yin chaos and Yang
chaos of these four new systems.

3. Apply the Yin chaos and Yin chaos plus Yang chaos with their combination and permutation for chaos
synchronizations chaos control and chaotizations.
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Fig.2. Projections of phase portrait of chaotic Yin Lorenz system with Yin parameters ¢ =-10, b=-8/3 and

r=-28.
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Fig.3. Bifurcation and Lyapunov exponents of chaotic Yang Lorenz system with b=8/3 and ¢ =10.
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Fig.4. Bifurcation diagram and Lyapunov exponents of chaotic Yin Lorenz system

with b=-8/3 and ¢ =-10.
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Fig.5. Projections of phase portraits of family of Yin Lorenz system with ¢ =-6,

b=-8/3 and r=-28.



Fig.6. Bifurcation diagram and Lyapunov exponents of family of Yin Lorenz system

with o =-6, b=-8/3 and r=-28.(varied by p )



Table 1 Dynamic behaviors of Yin Lorenz system for different signs of parameters

o b states

- + Approach to infinite
+ - Approach to infinite
+ + periodic

- - Approach to infinite
- + Approach to infinite
- - Chaos and periodic

Table 2 Range of parameter r of Yang Lorenz system

20.0~24.1

Converge to a fixed point

24.1~70.0

Chaos

Table 3 Range of parameter r of Yin Lorenz system

-20.0~-46.8 Chaos
-46.8~-47.7 Periodic trajectory
-47.7~-51.3 Chaos
-51.3~-52.4 Periodic trajectory
-52.4~-59.5 Chaos
-59.5~-59.8 Periodic trajectory
-59.8~-68.3 Chaos
-68.3~-69.6 Periodic trajectory
After -69.6 Chaos
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