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When we solve a quantum-mechanical problem, what we really do is
divide the universe into two parts — the system in which we are interested
and the rest of the universe. We then usually act as if the system in which
we are interested comprised the entire universe. To motivate the use of
the density matrices, let us see what happens when we include the part
of the universe outside the system.
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Perhaps the deepest application of the density operator is as a descriptive
tool for subsystems of a composite quantum system. Such a description
is provided by the reduced density operator.
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