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Abstract

A scheme combining three processes of quantum teleportation optimal universal quantum flipping and optimal universal
quantum cloning for universal teleflipping and telecloning of arbitrary qubit is proposed. When a particular four-particle entangled
state shared by the sender and three spatially separated receivers is used as quantum information channel after the sender’ s Bell
measurement  classical communication and each receiver’ s local unitary operation one receiver can get one orthogonal
complementing state of the original unknown state with the optimal fidelity of 2/3 the other two receivers can respectively get one
copy of the original unknown state with the optimal fidelity of 5/6. This scheme implements the universal quantum teleflipping
and telecloning simultaneously with corresponding optimal fidelity by using the reduced entanglement. The key to realizing this
scheme is the construction of the particular four-particle entangled state shared by the sender and three receivers used as quantum

information channel. The entanglement structure of the special four-particle entangled state is analyzed.
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