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Sensitivity Analysis of Mu!t—imodalr

Eigenvalues and Related Optimization Techniques
Zhong Wanxie  Cheng Gengdong

( Research Institute of Engineering Mechanjcs Dalian Institute of Technulogy )
Absiract

Based on the Reyleizh Quotient principle. inis paper presents an analysis for
the sensitivity of eigexvalues, Truncating the characteristic equation up to the
different order, we have obtained the first order and the second order sensitivity
expressions both for the single and multimodal eigenvalues, The differemce between
the new and the traditional derivation is pointed and discussed, By making use of
the new sensitivity expressions, an effective Sequential Quadratic programming
technique is suggested to solve the structural optimization problems, in which the
double or multimodal eigenvalues are envdlved, The notable feature of the SQP
technique is no need of any inner iteration to determine the eigenvecters associated
with the undetermined design changes, In this way, the new #lgorithm is much
more simple than some existing algorithms in literatures, Numerical resalts are
shown for the optimal design of columns against buckling, The columuns sre either
clamped-clamped or elastically supported at the two ends and are acted en by two
lconcentrated forces at the two ends, Constraints are imposed on the material
volume, It is shown that the new algorithm enables us to obtain bimedal design

with unsymmetric thickness distribution,
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