
Master Thesis
Structural design via inverse eigenvalue problems

Prescribing several lowest eigenfrequencies of a structure may be beneficial for avoiding or
exploiting resonances. The design of such a structure can be formulated as an inverse eigen-
value problem (IEP), which is a well-known and tractable problem of linear algebra. Newton
and semi-smooth Newton methods for the error in the spectrum are popular algorithms among
them. Unfortunately, the known methods for IEP may suffer from ill-conditioning and bad con-
vergence. Especially, ill-conditioning is pronounced in the case of two similar eigenfrequencies
in the spectrum or when only of partial information about the spectrum is available (number
of adjustable parameters is greater than the number of the prescribed eigenfrequencies). The-
refore, skillful usage and implementation of the algorithms are important for obtaining robust
convergence.

The aim of the thesis is implementation and testing of different methods for inverse eigenvalue
problems in structural design. The focus lies in the robustness of fully and partially inverse
eigenvalue problems with prescribed system topology.
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A mechanical system with current lowest eigenfrequencies ω1,2,3 and the target values ω∗
1,2,3. Seven

adjustable parameters and a possible residual for a Newton like method are given.

The specific tasks are

• Study of literature
• Implementation of Newton and semi-smooth Newton algorithms for IEP in MATLAB
• Testing and extension of algorithms for better robustness
• Interpretation and documenting of results
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