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State Discrimination of Qubits with a Fixed Inconclusive Answer
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Abstract; By exploiting an ancillary measured qubite and a system unitary evolution, a simpler method
for state discrimination of qubits with a fixed inconclusive answer is given. The strategy includes the mini-
mal error discrimination is zero as the probability of an inconclusive answer and the optimal unambiguous
discrimination is some value as the probability of an inconclusive answer. The analytical solution was de-
rived between the maximal total correct probability and the fixed inconclusive probability. By using an an-
cillary measured qubite, a unitary transformation acts on the whole initial system and the orthogonal meas-
ures on the output states can reach quantum state discrimination of two nonorthogonal states. The scheme
itself provides an implementation of a positive operator-valued measure of two nonorthogonal quantum
states.
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