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Abstract This paper addresses the state-feedback stabilization problem for a class

of high-order uncertain nonlinear systems with multiple time-delays. The distin-

guished feature of the systems to be investigated is the serious coexistence between

unknown time-varying parameters and unknown multiple time-delays. Time-varying

method combined with adaptive technique is used to capture the possible unknowns

and delayed states. The new control strategy is presented based on homogeneous

domination idea and the choice of a Lyapunov-Krasovskii functional. Finally, the

developed scheme is used to stabilize mass-spring mechanical system with unknown

time-delays.

Key words High-order uncertain nonlinear system; multiple time-delays; time-
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1 Introduction

Control design for a class of high-order nonlinear systems has attracted considerable attentions in

recent fifteen years, in view of the more general structure and some potential applications in practice.

However, it has been recognized as an intricate challenge due to the infeasibility of existing method,

such as feedback linearization [1] and backsteping [2]. Delightedly, combining constructive design with

stability theorem perfectly, adding a power integrator method promoted the successful solutions to
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