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Abstract

Galerkin method is one of the best method for determining upper bounds
For the eigenvalues of semi-definite operators, unfortunately this method
Can’t find enclosures eigenvalue. This project show How to compute
Enclosures of the eigenvalues of self-adjoint operators by two different
Methods.

In the first part of this thesis, we study the second order relative
Spectrum (The Quadratic method). This method has used for computing
Eigenvalue enclosures (upper and lower bounds) of eigenvalues of self-
Adjoint operators.

In the second part of the thesis, we study our new technique which gives
More accurate results, we also follow the results that have been
Published by Boulton and Strauss. The method will be examined by
Harmonic and anharmonic oscillator models. We find the upper and
Lower eigenvalues by using finite element method. We also try to build
Robust codes which are reproducible and of use for mathematical
Physicists, applied mathematicians and engineers.



Conclusion

In this thesis We applied the Quadratic method, Boulton and Strauss
Method, and our improvement on two models (harmonic and anharmonic
Ocillator models ). We calculate the first five approximation enclosure
Eigenvalues by the quadratic method and the results is good and effective,
Then we calculate it again by Boulton and Strauss and the approximation
Results is more effective because the error is less than the quadratic
Method, finally we use our improvement technique and the approximation
Results is more accurate than the quadratic method and Boulton and
Strauss Method , so our improvement technique is the best in this field.
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