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Search problems



Unstructured Search
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The intuition
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The first Grover Iteration: Geometric picture



A general Grover Iteration: Geometric picture I



A general Grover Iteration: Geometric picture II



The Grover Iteration: 1st Reflection via Phase Kickback
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The Grover Iteration: 2nd Reflection



The Grover Iteration: 2nd Reflection



The 2nd Reflection

Both U0 and Uf are phase-kickbacks but:
• We do not know f(x) so we need to call the oracle Of

• U0 is associate to an easy function, we can implement
the circuit ourselves.
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The 2nd Reflection
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U0 can be obtained from the 
Following circuit, up to a global
phase -1.
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General Reflection



Multiple marked elements
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