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摘要摘要摘要摘要 
随着冗余控制系统的不断出现, 本文主要研究了在可控线性系统中增加新的冗余控制通道所带来的优

势. 对于时间最优控制问题, 这样的优势可以通过最优时间的缩短进行衡量. 本文证明了在最优控制存

在且唯一的基础上, 如果增加的冗余控制通道中存在非空闲通道, 则对于任意的非零初始状态, 增加冗

余控制通道后系统的最优时间将严格降低. 更进一步, 如果时间最优控制问题是正常的, 则最优时间也

将严格下降. 另一方面, 如果忽略问题的正常性这个条件, 只要冗余控制通道中存在一个完全可控的通

道, 最优时间同样也会严格下降. 最后, 我们通过两个数值例子印证了本文的理论结果.  
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Abstract
Due to the popularity of the systems with input redundancy, this paper focuses on 
the problems with input redundancy, where we concern about the effects of adding 
new input redundancy into the controllable systems. Time optimal control problems 
are discussed, where such effects are evaluated by the optimal time. Based on the 
assumption of the existence and uniqueness of the optimal control, the paper 
proves that increasing the number of input redundancy will result in a strict 
reduction of the optimal time from the same initial state if there exists non-idle 
channel among the redundant input channels. Moreover, if the problem is normal, 
then all of the redundant input channels are used to shorten the optimal time. On 
the other hand, without the assumption of normality, the optimal time will also be 
smaller for the redundant system as comparing to the original system if at least one 
of these redundant input channels is completely controllable. Finally, two numerical 
examples are deployed to demonstrate the main results of this paper.
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