Grover’s algorithm with probabilistic solutions
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Grover's algorithm is a quantum algorithm for exhaustive
search in unsorted solution space with n entries in O(n2)
time. At each step two unitary transformations are applied: ] o
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These transformation must be applied repeatedly O(n'?2)
times in order to find the solution.
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* Mathematically equivalent to another more realistic model:
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The illustration shows the worst case, when omitted query is Therefore with a very high probability the length of the
in the middle of sequence of transformations. Thus, number

= resulting transformation sequence Q L times.
of successful queries is O: K
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— - - What happens if Q has a small error even for x;=0 ?
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The following commutativity property
(QD)(DQ)! = (DQ)(QD)! lead us to:
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