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At first sight the no-cloning theorem appears rather
peculiar. After all, isn't classical physics a special case
of quantum mechanics? How is it possible that we can
copy classical information if we can’t copy quantum
states? The answer is that the no-cloning theorem
does not prevent all qguantum states from being
copied, it simply says that nonorthogonal quantum
states cannot be copied. More precisely, suppose and
are two non-orthogonal quantum states. Then the no-
cloning theorem implies that it is not possible to build
a quantum device that, when input with |¢> or |p>
will output two copies of the input state, |yy> or

|pp>.



On the other hand, if |[¢> and |¢@> are orthogonal,
then the no-cloning theorem doesn’t prohibit their
cloning. Indeed, it is rather easy to design quantum
circuits which copy such states!

This observation resolves the apparent contradiction
between the no-cloning theorem and the ability to
copy classical information, for the different states of
classical information can be thought of merely as
orthogonal quantum states.

Nielsen, Michael A..
Quantum Computation and Quantum Information (p.531).
Cambridge University Press.
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[0 Even more interesting are the results in distributed
guantum computation. Imagine you have two
computers networked, trying to solve a particular
problem. How much communication is required to
solve the problem? Recently it has been shown that
quantum computers can require exponentially less
communication to solve certain problems than
would be required if the networked computers were
classical!



[0 Unfortunately, as yet these problems are not
especially important in a practical setting, and
suffer from some undesirable technical restrictions.
A major challenge for the future of quantum
computation and quantum information is to find
problems of real-world importance for which
distributed quantum computation offers a
substantial advantage over distributed classical
computation.

Nielsen, Michael A..
Quantum Computation and Quantum Information (p.9).
Cambridge University Press.
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