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Cheng Daizhan, Academy of Mathematics and Systems Science, Chinese Academy of
Sciences

ogical dynamic systems (LDSs) exist widely in the nature. But the short of efficient

mathematical tool becomes a bottleneck for the analysis and control design of
LDS. Using semi-tensor product (STP) of matrices proposed by Daizhan Cheng, he has
developed an algebraic state-space representation for LDS, and solved two fundamental
scientific problems: (i) how to analyze the dynamic behavior of logical networks? (ii) how
to design efficient control for logical networks? As a result, he has established the control
theory of LDS. The related works have not only received the national and international
awards, but also stimulated many follow-up researches. Recently, this theory has been
applied to the theoretical investigations in many fields. Furthermore, it has also been used
to some engineering problems such as power systems, hybrid vehicle, etc. and demonstrated
its potential wide applications. This is a new direction initiated independently and led the
world development by Chinese scientist. It has significant importance.
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Professors Qiang Lu, Shengwei Mei et al. from
Tsinghua University have applied the STP technique
to practical power systems and achieved significant
engineering improvement. It has been appreciated by a
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The project “Stabilization theory and design of complex nonlinear systems”
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At the Advance Powertrain Control Laboratory of

completed by Daizhan Cheng and his students Yiguang Hong, Zairong Xi,
Yuzhen Wang received the second grade of National Natural Science Award
of China in 2008
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Control Theory of Logical Dynamic Systems

group has used the algebraic state space approach of

logical systems to hybrid vehicles. The real engine

simulation shows that the new method can reduce 6%
gas emission and save 3.75% oil
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