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Optimization ?

Whatever people do, at some point they get a craving to organize things in
a best possible way. This intention, converted in a mathematical form,
turns out to be an optimization problem of certain type.

(Yurii Nesterov)
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Goal of this course

Optimization is a common form of decision making. Its applications range
from solving game till daily life issues like ranging a wardrobe. The same
problem-solving pattern can be used in multiple scenarios.

P In this class, you will see how to apply mathematical and engineering
methods to study and solve optimization problems.
Outline:

> Introduction to the concept of optimization problem modeling (Lec.
1).
> Analysis of an optimization problem (Lec. 2).
> Optimization solvers:
> Gradient algorithm for nonlinear programming (Lec. 3)

> Graphical approach for linear programming (Lec. 4-5)
> Least squares problem and its resolution (Lec. 6)
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Exercise sessions

The goal of these sessions is to apply the notions of the course, on
concrete examples in the field of Data Science and Business Analytics.

How to formulate an optimization problem, given a concrete case?
How to analyze an optimization problem?

How to formulate and study a differentiable optimization problem?
How to formulate and study a linear programming problem?

How to solve low-dimensional linear programming problems?

ok w

How to solve a least-squares optimization problem?

— Read your course before coming to the exercise session!



Lab sessions (in Python environment)

The goal of these sessions is to implement, using Python, the optimization
algorithms seen in course/exercises on concrete examples in the field of
Data Science and Business Analytics.

1.

Introduction to Python/NumPy.

2. Golden bisection algorithm.
3.
4

. Linear regression resolution.

Gradient descent algorithm.

— Read your course before coming to the lab session! — Anticipate, by
installing a proper Python environment in your laptop!
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Course schedule and evaluation

Instructors: Emilie CHOUZENOUX + Matthieu MERIGOT-LOMBARD,
Alix CHAZOTTES, Ludovic TRAUTMANN (TAs), from CVN,
CentraleSupélec and Inria Saclay.
Schedule:
> The course consists of twelve sessions (3h each) combining lectures,
exercises and labs. Please check the detailed schedule here:
https://pages.saclay.inria.fr/emilie.chouzenoux/AIDAMS/index.htm
Evaluation:
> Course quizz (18th March, 20 April, 12 May): Few questions about the
previous course session. No document allowed. ~~ max 0.5 point of bonus
per quizz
> 3 labs reports (at the end of lab session, by group of 2 students) + oral flash
quizz during labs. ~» Grade over 20 per lab

> Final exam in June (1 hour, no document allowed), followed by a session of
exam correction and feedback (45 minutes). ~~ Grade over 20 for the exam


https://pages.saclay.inria.fr/emilie.chouzenoux/AIDAMS/index.htm
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— This course is self-contained, assuming you have followed actively the
S1 courses Applied Linear Algebra for Engineering, and Integrals &
Differential Calculus.



