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Quantum Fourier Transform over Non-Abelian Groups and Its Application
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A quantum computer, which is expected to be the next generation machine, achieves
high-performance computing using superpositions of qubits. Its performance depends on the quantum
algorithms. The study of quantum algorithms is then necessary for practical applications of quantum
computers. We proposed the fastest quantum Fourier transform over non-abelian groups at this moment. In
addition, we proposed a new quantum algorithm that solves lattice problems by generalizing a known
algorithm that factors large composite integers. Our result can be applied to the studies of artificial

intelligence and the next-generation post-quantum public-key cryptography.
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