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Abstract : This paper starts from the phase optimization problem in the final question of the 2025 Chinese college
entrance examination mathematics test and proposes the idea of mathematical pragmatism, which is
committed to transforming abstract mathematical theories into tools for solving practical engineering
problems. The study constructed a multi-dimensional technical system comprising high—dimensional space
projection models, hybrid intelligent optimizers, and Quantum phase optimization. Through methods such
as complex domain signal representation, Hilbert space projection solution, Adaptive algorithm optimization,
and Quantum annealing, it achieved precise control of signal phase relationships. The theoretical derivation
was empirically based on the solution of the optimal value of the function, verifying the accuracy of phase
co-optimization. The application of this technology in engineering fields such as harmonic control in smart
grids, collaborative decision—-making in unmanned aerial vehicle (UAV) swarms, and noise separation in
medical ultrasound has demonstrated an innovative path of optimizing system performance and promoting
technological progress through mathematical theories, providing a scalable research paradigm for the
cross—integration of mathematics and engineering.
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