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The mathematical form of many problems arising from Data Science can be posed in large scale convex
optimization. This course will introduce a class of splitting and contraction methods for convex optimization under
a uniform framework, which is relative simple because the only background required of the students is a good
knowledge of advanced calculus and linear algebra. We expect that through the study, students should be able to
understand and grasp some basic algorithms in the applications, such as compressed sensing, machine learning,
image and video processing. The study also provides beneficial enlightenment for constructing optimization
algorithms.
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Through the study, students will be able to understand and grasp some basic algorithms in the applications, such
as compressed sensing, machine learning, image and video processing. The study also provides beneficial
enlightenment for constructing optimization algorithms.
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this is a team teaching or module course.)
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(8 Credit Hours)
1.Convex set and convex function
2.0ptimal conditions of minimization problems
Part I: Monotone variational inequalities—Applications and solution methods

(10 Credit Hours)

1. Problems of management and optimization in form of variational inequalities

3. A uniform framework of the contraction methods for monotone variational inequalities

Preliminaries: Introduction, Required background knowledge of advanced calculus and linear algebra

2. Basic projection inequalities and the projection and contraction methods for variational inequalities
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Part II: Methods for linearly constrained optimization and their applications (10 Credit Hours)
1.Summary of proximal point algorithm (PPA)
2.Customized PPA for linearly constrained convex optimization and its applications
3. Relaxed PPA-based contraction methods for linearly constrained convex optimization

Part III : Alternating direction methods of multipliers (ADMM) for separable convex programming and
their applications (10 Credit Hours)

1. Alternating direction method of multiplies (ADMM) and linearized ADMM for separable convex
programming

2. Alternating direction method of multipliers in sense of PPA and its linearized version

3. A uniform framework and the ADMM-like methods and the study of convergence rate

4. Symmetric version of ADMM under the unified framework

Part I'V: Splitting methods with simple correction for convex optimization with several separable operators
and their applications (10 Credit Hours)

1. ADMM-like method with Gaussian-back substitution for convex optimization with three separable
operators

2. Partially parallel ADMM-like methods for convex optimization with three separable operators

3. Linearized version of ADMM-like methods for convex optimization with three separable operators
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This Course has been approved by the following person or committee of authority




