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The concept of completeness is one of the most important notions in theoretical computer science. PromiseBQP-complete problems are those in PromiseBQP to which all other PromiseBQP problems can be reduced in classically probabilistic polynomial time. Studies of PromiseBQP-complete problems can deepen our understanding of both the power and limitation of efficient quantum computation. In this chapter we give a review of known PromiseBQP-complete problems, including various problems related to the eigenvalues of sparse Hamiltonians and problems about additive approximation of Jones polynomials and Tutte polynomials.
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