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Calculus (MA102b) (or Mathematical Analysis II (MA102a)),
Linear Algebra (MA104b),
Probability theory (or probability theory and mathematical statistics)
Algorithms for convex optimization
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This course is for students strongly interested in convex analysis and nonsmooth analysis, which not
only have an important influence on optimization theory, but also have a lot of content of themselves
worth studying. We will introduce nonsmooth analysis and related concepts from convex theory under
the setting of finite dimensional space. The goal of this course is to make students have a comprehensive
understanding of modern research methods in convex analysis, and to lay a foundation for students to
further study non-smooth analysis, variational analysis, and their applications.
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Course Contents
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Section 1
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Convex Sets and Functions
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Preliminaries, Basic knowledge of real number theory, linear space and
geometry

Section 2 PRI E CEPERT . R E X SR RIS E . AR B AR
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Convexity
Convex sets and convex functions, Operations that preserve convexity,
Relative interiors of convex sets, Convex separation, The distance
function
Section 3 LEEWS. BHESUIHE. AW, B coderivative B 1. IKER
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Subdifferential Calculus
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Convex separation, Normals and tangents sets, Set-valued mappings and
the coderivative operator, Subgradients and basic calculus rules,
Subgradients of optimal value functions and support functions, Fenchel
conjugates, Dualization

Section 4
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Remarkable Consequences of
Convexity and introduction to
variational principle
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Characterizations of differentiability, Carathéodory theorem and Farkas
theorem , Radon theorem and Helly theorem, Mean value theorem,
Minimal time function and Minikowski gauge, Subgradients of minimal

time functions, Extremal principle, Variational principles

Section 5
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Applications to Optimization
and Location Problems,
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Subgradients of minimal time functions, Introduction to optimization,
Lower semicontinuity and existence of minimizers Optimality conditions,

Nondifferentiable The Fermat-Torricelli problem, A generalized Sylvester problem,
Optimization Generalized KKT form.
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Course Assessment
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Quiz, Assignments (30%), Mid-Term Test (20%), Final Exam (50%)

Textbook and Supplementary Readings

Textbooks




1. B Mordukhovich and Nam, An Easy Path to Convex Analysis and Applications, 2015

Supplementary Readings:

1. R.T.Rockafellar, Convex Analysis, 1970

2. F. H. Clarke, Yu. S. Ledyaev, R. J. Stern and R. R. Wolenski, Nonsmooth Analysis and Control

Theory, 1998




