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Convex Optimization Modeling and Computational Inference
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We studied modeling, mathematics and algorithms of convex optimization.
Semidefinite programs and second-order cone programs are convex optimization problems studied intensively
recently because of their broad applicability but yet hard to solve. To overcome this difficulty, we
analyzed structures of problems with nonzero duality gap and/or unattained optimality, and of weakly
infeasible problems. We also developed a self-concordant barrier function for optimization problem
involving von Neumann entropy function. Regarding modeling, we studied clay tablet data from Nuzi, an
ancient village in Mesopotamia existed 3500 years ago. We formulated estimation problem of birth and
death years of individuals appearing in the tablets and generated years of tablets as a convex quadratic
program. The result suggested that wealth is generally concentrated to a few rich family over about a
hundred year of period. Finally, we also studied optimization methods for ocean data assimilation.
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