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In my talk | will discuss a new paradigm of computing (information processing) based on
the laws of quantum physics. Specifically, | will show how basic properties of quantum
kinematics, i.e. quantum superposition principle and quantum entanglement, allow for a
massive parallelism and efficiency of computation. | will discuss various consequences of
application of the rules of quantum physics to quantum information processing (e.g. | will
discuss quantum teleportation, quantum cryptographic key distribution and quantum
super-dense coding). | will also describe various physical systems that are potential
candidates for quantum processors. In addition | will briefly describe some of our original
results on quantum cloning, universal NOT gate, progranmable quantum processors,
optimal state estimation from incompl ete data, quantum secrete sharing, etc.
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