PhD Program in ECONOMICS, MANAGEMENT AND DECISION MAKING (EMADE) – University of Catania
Syllabus – PhD Course Proposal

Course Title:
Economic Dynamics

Instructor:
Fabio Lamantia – UNICT  – fabio.lamantia@unict.it 

Course Description:
This course explores the qualitative theory of dynamical systems and its applications to economics, finance, and game theory. Topics include continuous-time and discrete-time models, stability analysis, bifurcations, limit cycles, deterministic chaos, and differential games. Students will learn how to model economic and strategic interactions as dynamic processes and analyze their long-run behavior using mathematical and computational tools. Practical sessions will involve numerical simulations and case studies from economic dynamics and evolutionary game theory.

Learning Outcomes:
At the end of the course, students will be able to:
1. Formulate economic and game-theoretic models as dynamical systems.
2. Analyze stability, bifurcations, and attractors in nonlinear models.
3. Apply qualitative and numerical methods to study complex dynamics.
4. Understand replicator dynamics and evolutionary game theory.
5. Model and analyze differential games and optimal control problems.
Prerequisites:
· Basic calculus and linear algebra.
· Introductory game theory.
· Familiarity with programming (e.g. Python or MATLAB).
Course Structure and Schedule (15 hours):
	Session
	Topic
	Key Readings

	1
	Introduction to mathematical modeling and dynamical systems
	Lecture Notes §§1–2

	2
	Continuous-time systems: stability, bifurcations
	Lecture Notes §§3–4

	3
	Two-dimensional systems and limit cycles
	Lecture Notes §§4.3–4.4

	4
	Discrete-time systems: maps, chaos, logistic map
	Lecture Notes §6

	5
	Evolutionary games and replicator dynamics
	Lecture Notes §8

	6
	Differential games and optimal control
	Lecture Notes §9

	7
	[bookmark: _GoBack]Applications: market models, environmental economics, game theory
	Lecture Notes §§6.6, 9



Teaching Methods:
Lectures, practical exercises and numerical simulations.
Assessment:
· Presentation of a research paper (30%)
· Numerical exercises and report (30%)
· Final written exam (40%)
Bibliography:
· Bischi, Lamantia, Radi – Lecture Notes on Dynamical Systems in Economics and Finance (from the teacher)
· Kuznetsov Y.A. - Elements of Applied Bifurcation Theory (2023, Springer)
· Strogatz S.H. – Nonlinear dynamics and chaos, CRC Press 2015

Preferred Bimester:
Select one: November–December 
