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Simon’s Algorithm




Simon’s algorithm

We are given a 2-1 function f : {0, 1}"™ — {0, 1}" such that:

there is a secret string s € {0,1}" suchthat: f(x)= f(z & s)

Challenge: find s.

Example)
n=3 x | f(x)
s = 101 000 | 000
001 | 010
010 | 001
L) 100
100 | 010
101 | 000
o) 100
111 | 001
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Simon’s algorithm

v rowndom n bit
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« Set up random superposition %h‘) + %V‘ D s)
- Fourier sample to get a random ¥y : ¥ -s = 0(mod2)

« Repeat steps n-1 times to generate n-1 linear equations in s.

Solve for s.

e+ yesa = 0 (A 2)
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Settin up random superposition

We are given a function f : {0, 1} — {0, 1}" as a black box.
We know that [ is a 2-1 function. (There is a secret string s € {0, 1}" such

that f(z) = f(z @ s))
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Setting up random superposition

We are given a function f : {0, 1} — {0, 1}" as a black box.
We know that [ is a 2-1 function. (There is a secret string s € {0, 1}" such

that f(z) = f(z @ s))
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Fourier Sampling
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Reconstructing s:



Simon’s algorithm

We are given a function f : {0, 1} — {0, 1}" as a black box.
We know that [ is a 2-1 function. (There is a secret string s € {0, 1}" such

that f(z) = f(z @ s))
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