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Exercise: Quantum Computing
Problem set 4 (to be discussed in week of May 25, 2020)

Problem 1 Phase estimation success rate
In the lecture, we discussed that the probability of measuring a
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in the phase estimation algorithm given a true eigenvalue ¢ € [0, 1] that satisfies
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is at least 1 — € for
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qubits. Derive this limit through the following steps.
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by induction.
b) In the lecture, we have shown that the state before measurement is given by
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for eigenstate |u) for phase ¢. Show that the probability of measuring b=0¢—0o /2N is given
by
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¢) Use e — 1| <2 and | — 1| > 2|0|/x for @ € [—7, 7] to show that
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d) The possible values for § can be written as the series

with i € {—2N=1 ... /2V¥=1 —1} and |dy| < 5. The precise value of &y depends on N and ¢.



The restriction |¢ — ¢| < 27" translates to || < 2¥=" such that the probability of failure

to measure within the given accuracy is given by
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Show that to achieve pg; < €, we need at least
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