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Abstract: Under the perspective of numerical computation, the paper investigates the finite-time stability (FTS) analysis
of continuous linear time-varying (LTV) system when its initial values and its states are all confined within polyhedral
sets. First, by solving a certain function optimization problem, the paper proposes a necessary and sufficient condition
to guarantee the FTS of continuous LTV systems. Then, by utilizing the obtained condition and the Lipschitz continuity
of a certain function, the paper gives two sufficient conditions for deciding the FTS of continuous LTV systems under
the perspective of numerical computation. Further, based on the obtained sufficient conditions, a numerical algorithm for
analyzing the FTS of continuous LTV systems is detailedly designed by converting a certain function optimization problem
into a corresponding linear programming. Finally, four numerical examples are given to illustrate the correctness and
effectiveness of the proposed algorithm. Moreover, the advantages of the proposed algorithm over the existing methods are
also verified by the numerical examples.
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Fig. 1 Sketch of the finite-time stability
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Mi(t), E&%ﬁﬁk:{)naxN Mi (tk)ﬁ@\trg%x Mi(t), Ei@Z*ﬂiﬁ
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