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ABSTRACT 

Evolutionary Computation (EC) and Large Language Models (LLMs) are two important paradigms in modern 
computational intelligence, offering complementary capabilities for optimization, learning, and intelligent problem-solving. 
Evolutionary algorithms (EAs) provide population-based search mechanisms for tackling complex optimization problems, 
while LLMs offer capabilities in language understanding, reasoning support, code generation, and knowledge-guided 
assistance. Their integration creates new opportunities for developing adaptive and intelligent optimization systems. 

This lecture explores the interaction between EC and LLMs, focusing on how these two paradigms can enhance each 
other. First, it discusses how evolutionary algorithms can improve LLM-based systems through prompt optimization, 
hyperparameter tuning, and other search-based techniques. Second, it examines how LLMs can support evolutionary 
computation through heuristic generation, adaptive operator control, and automated algorithm design. The lecture also 
introduces emerging co-adaptive frameworks in which LLMs and evolutionary algorithms interact through iterative 
feedback and refinement. 

Through illustrative examples, including evolutionary prompt optimization and engineering applications, the lecture 
highlights the underlying mechanisms, practical opportunities, and key challenges of integrating LLMs with evolutionary 
computation. The aim is to provide students with an accessible understanding of this emerging area and demonstrate 
how the combination of language-based intelligence and evolutionary search can support more effective and adaptable 
problem-solving. 
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