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Lagrange Stability Analysis of Fractional-Order Gene Regulatory Networks
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Abstract: The Lagrange stability for a class of fractional-order gene regulatory networks (FGRN) was

investigated. Firstly, a new FGRN was built by introducing fractional-order differential operator into traditional

integer-order model, which effectively described memory properties of system and accurately depicted the real

characteristics of the system. Then, we obtained some sufficient criteria on Lagrange stability of FGRN by using

Laplace transform method, convolution formula and properties of Mittag-Leffler function. It was noted that our

results were still hold for integer-order gene regulatory networks. Finally, we verified the validity and rationality

of the Lagrange stability of FGRN using an example of simulation.

Keywords: fractional-order gene regulatory networks; Laplace transform; Mittag-Leffler function; Lagrange

stability
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