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Stability analysis of uncertain systems using affine inequalities

Xie Yongqgiang, Chen Jianjun
(School of Electromechanical Engineering, Xidian University, Xi’an 710071)
Abstract

To avoid the problem that the interval arithmetic for uncertain systems usually ignores correlations among variables,

thus causing the errors explosion in computations, the paper proposes an affine expression method for uncertain systems

and a method for analysis of uncertain systems’ stability using the affine inequality judgment. Firstly, affine expressions

of transfer functions for uncertain control systems are obtained by denoting uncertain information as affine parameters, and

then the inequalities with affine parameters are solved and the allowable noise ranges satisfying system stability conditions

are found. Compared to the interval arithmetic, the proposed method considers correlations among variables and can judge

the stability of uncertain systems in a larger range, which was validated by a computation example.

Key words: uncertain system, stability, affine inequality, affine arithmetic (AA)
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