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In the era of Large Language Models (LLMs), alignment has emerged as a fundamental yet
challenging problem in the pursuit of more reliable, controllable, and capable machine intelli-
gence. The recent success of reasoning models and conversational AI systems has underscored
the critical role of reinforcement learning (RL) in enhancing these systems, driving increased
research interest at the intersection of RL and LLM alignment.

This tutorial will provide a comprehensive review of recent advances in LLM alignment
through the lens of inverse reinforcement learning (IRL), emphasizing the distinctions between
RL techniques employed in LLM alignment and those in conventional RL tasks. In particular,
we highlight the necessity of constructing neural reward models from human data and discuss
the formal and practical implications of this paradigm shift. The tutorial will begin with fun-
damental concepts in RL to provide a foundation for the audience unfamiliar with the field.
We then examine recent advances in this research agenda, discussing key challenges and op-
portunities in conducting IRL for LLM alignment. Beyond methodological considerations, we
explore practical aspects, including datasets, benchmarks, evaluation metrics, infrastructure,
and computationally efficient training and inference techniques.

Finally, we draw insights from the literature on sparse-reward RL to identify open questions
and potential research directions. By synthesizing findings from diverse studies, we aim to pro-
vide a structured and critical overview of the field, highlight unresolved challenges, and outline
promising future directions for improving LLM alignment through RL and IRL techniques.
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