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Abstract
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This paper presents the function projective synchronization problem of neural networks
with mixed time-varying delays and uncertainties asymmetric coupling. The function projective
synchronization of this model via hybrid adaptive pinning controls and hybrid adaptive controls,
composed of nonlinear and adaptive linear feedback control, is further investigated in this study.
Based on Lyapunov stability theory combined with the method of the adaptive control and
pinning control, some novel and simple sufficient conditions are derived for the function
projective synchronization problem of neural networks with mixed time-varying delays and
uncertainties asymmetric coupling, and the derived results are less conservative. Particularly,
the control method focuses on how to determine a set of pinned nodes with fixed coupling
matrices and strength values and randomly select pinning nodes. Based on adaptive control
technique, the parameter update law, and the technique of dealing with some integral terms, the
control may be used to manipulate the scaling functions such that the drive system and
response systems could be synchronized up to the desired scaling function. Finally, numerical

examples are given to illustrate the effectiveness of the proposed theoretical results.

Keywords: hybrid adaptive pinning control; function projective synchronization; neural networks;

time-varying delay; uncertain coupling
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