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ABSTRACT 
 

This minicourse provides an introduction to topological methods in dynamical systems, with an 

emphasis on Conley Index Theory. Conley theory can be viewed as a far-reaching generalization of 

Morse theory, extending its applicability beyond gradient-like dynamics.  

We begin by reviewing the main concepts and results of classical Morse theory, highlighting its role 

in understanding the topology of manifolds through the critical points of smooth functions. We then 

introduce the fundamental definitions and key properties of the Conley index, emphasizingits 

robustness and flexibility in the study of general dynamical systems.  

Finally, we discuss Morse decompositions and their associated Morse–Conley inequalities, 

illustrating how these tools provide deep insights into the structure of invariant sets and the qualitative 

behaviour of flows. 
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