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Abstract
Quantum computing is a fast growing research area. The success of developing a quantum computer will have large impact to the world. Under the Hilbert space model, quantum states can be represented as density matrices, i.e., positive semi-definite matrices with trace 1, and every quantum operation (channel) of an open system can be represented by a completely positive linear map acting on density matrices. As a result, many problems in quantum computing reduce to the study of completely positive linear maps. In this talk, we discuss some recent results on completely positive linear maps that have connections and applications in quantum computing. Implementations, further research directions, and open problems will be mentioned.
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