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Dynamic eigenvalues analysis of interval parameters structures
with affine arithmetic

Liang Zhentao ™ , Zhu Zengqing™ , Chen Jianjun™
(* China Electronics Technology Group Corporation No. 14 Research Institute, Nanjing 210039)
(™ School of Electromechanical Engineering, Xidian University, Xi’an 710071)
Abstract
By describing the interval parameters of an uncertain structure with affine forms, a generalized eigenvalue interval
equation was researched, and an improved affine arithmetic for dynamic eigenvalues analysis of interval parameter struc-
tures was presented. The affine arithmetic considers the correlations between the interval elements in the generalized
eigenvalue equation, transforms independent uncertain parameters into affine forms, and transforms the solution of an
eigenvalue equation into the corresponding certain one. With the general affine arithmetic, the eigenvalue bounds of each
order are determined by searching for the maximum and minimum in the solutions. Some mathematical examples and the
further engineering applications confirm the feasibility, validity and higher accuracy of this approach.
Key words: uncertain structures, generalized eigenvalues, interval analysis, affine arithmetic
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