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ABSTRACT: Quantum entangled states are playing very important
roles in quantum information processing and computing. We introduce
the basic concepts: pure states, mixed states, density matrices, separa-
bility, positive partial transposition (PPT) states, measure of entangle-
ment, distillation, bound entangled states, etc., in the theory of quantum
entanglement. The classification of quantum states, separability crite-
ria, calculation of entanglement, equivalence of quantum states under
local unitary transformation are tightly related to many mathematical
aspects. The recent physical and mathematical results on these subjects
will be introduced accordingly.
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