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Upper and Lower Variational Bounds in EM 
Scattering

A formulation of the variational bound method is presented which together with some previous 
work can provide both upper and lower bounds on the phase shifts or equivalent network 
elements of obstacles located in single and multimode waveguides. As an illustration numerical 
results are obtained for a rectangular parallel epiped obstacle. The upper and lower bounds on 
the phase shifts are quite close to one another.
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