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A small-gain theorem leveraging the characteristics of the Rectified Linear

Unit, commonly used in machine learning, was derived. Next, the semidefinite programming (SDP)
relaxation conditions for quadratic constrained quadratic programming (QCQP) were analyzed,
demonstrating applicability to forest structures and simultaneously tridiagonalizable cases.
Additionally, an algorithm guaranteeing convergence to points satisfying strong optimality
conditions (SOSP points) under ill-conditioned SDP was developed, enhancing local convergence
compared to traditional methods. Other research also included stability analysis of recurrent neural

networks, improvements in constrained optimization problems on the positive semidefinite cone, and
QCQP analysis using bipartite graphs. Furthermore, a theory for the complete solving ill-conditioned
SDPs was established.
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