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L ecture on basic optimization theory and algorithm design for solving mathematical optimizaiton problems.
Topicsinclude duality in nonlinear optimization, gradient methods and interior point methods for convex
optimization problems, convex optimization approaches to real-world problems, in particular, machine
learning and statistics.
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Introduction (Various Optimization Problems and Past Research): 1

Foundation of Optimization (Linear and Convex Programming, Duality and Optimality): 3

Optimization Models (Formulation of Optimization Models, Machine Learning, Parameter Estimation,
Portfolio Optimization, Robust Optimization, etc.): 4

Optimization Algorithms 1 (Gradient methods for large-scale problems): 4

Optimization Algorithms 2 (Interior Point Algorithms and Other Algorithms for Symmetric Cone
Programming): 3

Examination: 1




Evaluation of the understanding of optimization theory, algorithms and modeling by examination and reports
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[ ]

M. Fukushima Fundamentals of Nonlinear Optimization (in Japanese)
Asakura Shoten, 2001
M. Kojima, et al., Interior Point Methods (in
Japanese) Asakura Shoten, 2001
S.J. Wright “ Primal-Dual Interior-Point Methods” (SIAM, 1997)
A.Ben-Tal and A. Nemirovski  “ Lectures on Modern Convex Optimization” (SIAM, 2001)
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No specific office hours. Questions will be answered at office (Room 211, Eng. Building 8) on request.
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