
Topics in Convex Optimisation (L16)

Professor H. Fawzi

Mathematical optimization problems arise in many areas of science and engineering, including
statistics, machine learning, robotics, quantum information, and others. The core question of
optimization is to compute or approximate a value of the form

min
x∈X

f(x)

where f : Rn → R is an objective function, and X ⊂ Rn is a constraint set. Mathematical opti-
mization is a very rich discipline with connections to different areas of mathematics, including
convex geometry, numerical analysis, computer science and applied algebraic geometry. In this
course, we plan to explore some “modern” topics in convex optimization. A list of tentative
topics includes:

• Review of convex analysis and basic convex geometry

• Linear programming, conic programming, duality

• Algorithms and their convergence: (sub)gradient method, proximal gradient method, mir-
ror descent, Nesterov’s acceleration, Newton’s method

• Semidefinite programming and convex relaxations. The sum-of-squares hierarchy for poly-
nomial optimization problems.

Prerequisites

This course only assumes basic knowledge in linear algebra and analysis. Some knowledge of
convex analysis will be useful.
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Additional support

Three examples sheets will be provided and three associated examples classes will be given.
There will be a one-hour revision class in the Easter Term.
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