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The course objective is to introduce advanced numerical approaches for unconstrained
optimization and constrained optimization and explore applications for solving

nonlinear systems, function approximation,

programming.

integer programming and mixed integer
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To provide a solid training in rigorous thinking and reasoning ability.
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To establish well-founded background knowledge in pure and applied mathematics.
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To prepare the students for interdisciplinary study in the future.
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A |Have well-founded expertise in probability and statistics, and O
good analytical ability in solving real problems.
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Have the computer programming and statistical computing skills.
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C |Be able to study other fields of science so as to conduct ®
interdisciplinary research in the future.
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Course Outline

1. MATLAB programming and reviews on fundamental numerical methods

2. Newton method and nonlinear system solving

3. Unconstrained optimization using gradient method, Newton-Gauss method and Levenberg-
Marquardt method

4.Radial basis function approximation

5. Projective basis function approximation

6. Mean field approximation for integer programming

7. Kullback-Leibler divergence minimization for constrained optimization
8. Expectation maximization for mixed integer programming

9. Numerical simulations for physical-like annealing
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Resources Required (e.g. qualifications and expertise, instrument and equipment, etc.)
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Computer room, C compiler, MATLAB package and toolboxes
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Course Requirements and Suggested Teaching Methods
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Lectures, programming exercises, homework and tests
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