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Fuzzy Arithmetric and Solving of the Static
Governing Equations of Fuzzy Finite
Element Method

GUO Shu_xiang, LU Zheng zhow’, FENG Li_fu'
(1 Faculty of Mechanics, Engneering Institute, Air Force University
of Engineering, Xi’an 710038, P R China ;
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Xi’ an 710072, P R China)

Abstract: The key component of finite element analysis of structures with fuzzy parameters, which is
associated with handling of some fuzzy information and arithmetic relation of fuzzy variables, was the
solving of the governing equations of fuzzy finite element method. Based on a given interval represen-
tation of fuzzy numbers, some arithmetic rules of fuzzy numbers and fuzzy variables were developed in
terms of the properties of interval arithmetic. According to the rules and by the theory of interval fi-
nite element method, procedures for solving the static governing equations of fuzzy finite element
method of structures were presented. By the proposed procedure, the possibility distributions of re-
sponses of fuzzy structures can be generated in terms of the membership functions of the input fuzzy
numbers. It is shown by a numerical example that the computational burden of the presented proce-
dures in low and easy to implement. The effectiveness and usefulness of the presented procedures are
also illustrated.

Key words: fuzzy variable; fuzzy arithmetic; fuzzy finite elemnt method; interval finite element
method



