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Having successfully developed proprietary algorithms such as the Adaptive Interpolating Quantum
Transform (AIQT) that drastically enhance quantum computing efficiency, we have expanded this
research to focus on the integrated advancement of materials science and machine learning centered
around these core technologies. This research advances computational methodologies across quantum
computing, materials science, and machine learning. We proposed AIQT, a quantum-native framework
that enhances representation learning with minimal parameters. Applying AIQT to amplitude encoding
reduced reconstruction errors by up to 50% compared to conventional methods. In materials science,
first-principles calculations elucidated hydrogen-defect interactions, providing a new strategy for
activating N-type doping in semiconductors. Additionally, we developed the General Transform (GT) for
classical machine learning, demonstrating superior performance in various tasks. These integrated
developments in quantum and classical algorithms establish a robust foundation for next-generation
high-performance computing and materials discovery.
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