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We propose a generalized model of quantum interactive proof systems and show
the existence of complete problems and a quantum version of Babai®s collapse theorem. We construct
efficient quantum algorithms for matrix multiplication of semi-rings and for finding triangles in
graphs and develop their analysis to obtain their quantum distribution protocols. In ancilla-driven
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computation is achievable. We characterize a classical computational complexity class AWPP, which
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We give a natural reason why AWPP is the tightest upper bound of BQP and develop a quantum
complexity theoretic approach to the study of AWPP.
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