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A new paradigm in conic optimization: Optimization over the doubly nonnegative cone
and software development
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The aim of this study is to propose new algorithms for solving a conic
optimization problem, the doubly nonnegative optimization problem which is an optimization problem over
the doubly nonnegative cone. Conic optimization includes a wide range of convex optimization problems,
e.g., linear programs and semidefinite programs. There have been many studies that provide evidence of
effectiveness of the semidefinite relaxation for combinatorial optimization problems and several
commercial software packages for solving semidefinite programs have been developed. Our recent
experiments showed that a ti?hter relaxation, the doubly nonnegative relaxation, is quite efficient for
some classes of combinatorial optimization problems. However, In spite of its efficiency, it sometimes
takes a quite long time to solve the doubly nonnegative programs using existing algorithms. To overcome
the difficulty, we proposed an algorithm based on a new idea, implemented and Improved it.
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