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Abstract: The recommendation system, as a core technology for intelligent information distribution, has become
an important component of the human information interaction structure. With the continuous development of
the algorithm reinforcement mechanism, the system continuously optimizes the model performance through user
behavior feedback, achieving personalized and high-precision recommendations while gradually influencing and
reshaping users' interests and preferences. This paper, from a mechanism perspective, explores the co-evolution
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relationship between algorithm reinforcement and user preferences. The study first analyzes the technical
structure of the recommendation system and the logic of algorithm reinforcement, pointing out that user behavior
in the system plays a dual role of expressing preferences and generating feedback, thereby forming a continuous
reinforcement loop. Subsequently, through mechanism analysis, it reveals the evolution path of user preferences
in the recommendation system and demonstrates the internal logic of preference convergence and diversity
decline caused by the long-term feedback cycle. Further, this paper proposes a system model of algorithm and
user co-evolution, arguing that the recommendation system can be regarded as a self-organizing system driven
by both algorithm learning and human behavior. This system exhibits complex characteristics such as
adaptability, non-linearity, and path dependence in dynamic feedback. Based on this, this paper conducts
mechanism-based reflections on the goal design of reinforcement, system stability, and diversity issues from the
engineering perspective, emphasizing that attention should be paid to the shaping effect of algorithm
reinforcement on the long-term evolution of the system during the design stage of the recommendation system.
The research of this paper does not involve algorithm effect evaluation or empirical verification, but is dedicated
to explaining the long-term behavioral logic of the recommendation system from the perspective of system
evolution and mechanism, providing theoretical frameworks and engineering inspirations for understanding the
human-algorithm interaction relationship under algorithm reinforcement.

Key words: recommender system; algorithmic reinforcement; user preferences; feedback loop; co-evolution

mechanism; system evolution
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