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Abstract Auction theory and practice represent a quintessential interdisciplinary research domain, integrating
theoretical frameworks and methodologies from mathematics, economics, operations research, and computational
science. This paper systematically examines the synergistic effects of these disciplines in auction mechanism
design, bidder behavior analysis, and market dynamics optimization. Mathematical modeling provides a rigorous
theoretical foundation for auction mechanisms, economic principles elucidate the inherent logic of market design,
operations research methodologies optimize complex auction processes, and computational techniques facilitate
efficient translation of theory into practice. This paper not only summarizes the significant contributions of
interdisciplinary collaboration to the development of auction theory and practice but also explores emerging
research directions driving innovation in this field.
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