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Numerical Analysis for Stability of Trivial Equilibrium Solution of
Active Control Systems with Double Time Delays
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Design Institute, Zhengzhou 450007, China; 3. School of Aerospace, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract; The characteristic equation of control systems with time-delay is a transcendental equa-
tion containing exponential function, which has infinite roots difficult to be all solved. Aiming at
solving dynamic equation of control system with double time delays, a precise integration method
is chosen to obtain the distribution of stable regions of system with variational time delays and
avoid the difficulty for solving the characteristic equation as taking different feedback control
gains. The influence of different time delays and feedback control gains on distribution of stabile
regions of system is discussed. It shows the cross distribution of stable and unstable areas, and
the time delay related with the feedback gains with higher absolute value, exert a significant
effect on stability of system, especially for the case of two quite different feedback gains.
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