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Quantum subroutine
• Inspired Shor Algorithm
• Can be used to break some 

cryptographic primitives
(see references)

Exponential
separation



Simon Algorithm
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Projective and partial measurements



Projective measurement



Subsystem measurement



Two qubit example



Two qubit example



Two registers example
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What if we measure after the oracle?
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What if we measure after the oracle?
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We get an input “x” associated to output “y” 
as y=f(x). But to guess “a” we need both “x” 
and “x + a” and the probability to measure 
the same “y” again is going to be 
exponentially small. 
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Walsh-Hadamard transform

We generate samples 𝑧 of 𝑛 bits 
that satisfy: 𝑎𝑧 = 0.



Simon Algorithm

Classical post-processing: solve system of linear eq.

Probability of linear independent set

1. Each outcome generates a
samples 𝑧 of 𝑛 bits that satisfy:

𝑎𝑧 = 0.
2. We generate 𝑛 samples.
3. If 𝑛 equations are independent 

we solve system of equations.



Classical queries



We do not need to measure lower register 
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Neither “xy” nor “y” play play a role in the 
post-processing. We could forget the value 
of “y” and nothing would change! 
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Probability of linear independent set

Relabeling: 𝑗 = 𝑛 − 𝑘 − 1

Extend the product with terms < 1

Use: 1 − 𝑎 1 − 𝑏 > 1 − (𝑎 + 𝑏)

Geometric series
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