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Simon’s algorithm
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1 Simon’s problem

Consider functions that map two bits onto a single bit:

(z1,z0) = flz2, 21, 70).

Which of these are 2 — 1 and satisfy f(z@®a) = f(z) for all possible 7 Determine the value
of @ in those cases.
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2 Simon’s algorithm for a two bit function

Consider the standard scheme for implementing Simon’s algorithm. Suppose that the function
is f(x1,2z0) = xo.

a) Determine the state of the system immediately before the oracle query]
b) Determine the state of the system immediately after the oracle query.

c) Determine the state of the system immediately before the measurement on the argument
register.

d) Describe the possible outcomes of the measurement on the argument register]

e) The period is a number that satisfies 2 -a = 0 where z is a measurement outcome. What
would the posisble outcomes here reveal about the period?
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