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NEW CONTRIBUTIONS OF THE THESIS

1. Completely solving the problem of simultaneous diagonalization via congruence
(SDC) of Hermitian matrices, on both theoretical and practical aspects, by formulating
the SDC problem as a semidefinite program (SDP). Specially. the SDC results of
Hermitian matrices also hold for the real symmetric matrices. Specifically,

a) Providing some necessary and sufficient SDC conditions for Hermitian matrices via an
SDP;

b) The proposing algorithm with polynomial complexity for solving the SDC problem of
a finite collection of Hermitian matrices; illustrating the results by numerical experiments
in MALAB;

2. Giving an alternative method, which is inductive and constructive, for solving the SDC
problem of a finite collection of real symmetric matrices;

3. Applying the SDC results for completely computing the positive semidefinite interval
of matrix pencil, which is then applied for

a) solving the generalized trust region subproblems: GTRS;
b) solving the quadratically constrained quadratic programming;
¢) maximizing a sum of generalized Rayleigh quotients.
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