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Abstract: Ergodic theory is a branch of mathematics that studies dynamical systems with an invariant 

measure and related problems. The fundamental principle of ergodic theory is to understand the long-term 

average behavior of a system from its initial state. This research paper delves into the core concepts of 

ergodic theory, explores its significant theorems, and examines its broad applications, particularly in 

statistical mechanics, number theory, and information theory. By bridging theoretical insights with 

practical implications, this study aims to highlight the importance and versatility of ergodic theory in 

advancing our understanding of complex systems. 
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