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In this project, the quantum-classical hybrid algorithm in open systems was
formulated, and its application for search problem was found. We studied the multi-qubits quantum
algorithm with environmental noise in open systems where precise parameter condition for efficient
algorithm was found. The adiabatic quantum algorithm was discussed in the open systems where the
error probability is related to the quantum noise. We provided mathematical framework to treat with
the complex system with special parameter. The computational complexity of the hybrid quantum
algorithm for the general type search problem which is belongs to NP-hard class. The result of this
project will be a important role to develop a real quantum computer in the room temperature with
several types of noise.
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