


Intro Simon’s problem
In computational complexity theory and quantum computing, Simon's problem is a computational problem 
that is proven to be solved exponentially faster on a quantum computer than on a classical (that is, traditional) 
computer. 

This problem yields an oracle separation between the complexity classes BPP (bounded-error classical query 
complexity) and BQP (bounded-error quantum query complexity).

That’s their
Hamming Weight w





Then: measure first register

If 𝑠 = 0𝑛 (one-to-one), amplitude is 
1/2𝑛. 
If two-to-one: if j.s = 1, prob = 0, if j.s = 
0, prob = 2/2n



Typically in 
Simon’s problem, 
linear vs 
exponential query
separation



Results

The quantum circuit for each 
hidden bitstring b was 
constructed according to Fig. 
1 and then compiled to fit the 
architecture of the devices 
using the as-late-as-possible 
(ALAP) schedule. This 
schedule initializes each 
qubit just before its first 
operation. We performed our 
demonstrations in two main 
modes: (i) “with DD,” i.e., 
error-suppressed 
demonstrations with different 
dynamical decoupling 
sequences, and (ii) “without 
DD,” i.e., the circuit as 
specified in Fig. 1 without any 
additional error suppression. They apply dynamical decoupling (DD) and 

measurement error mitigation (MEM): 𝑝𝑜𝑏𝑠 =
𝑀−1𝑝𝑚𝑒𝑎𝑠



NTS denotes the number-of-oracle-queries-to-solution

For small Hamming weights, quantum runtimes 
scale exponentially better than classical ones. The 
observed speedup is weaker than the ideal 
noiseless prediction, but still exponential. With DD 
and MEM, the speedup becomes substantially 
clearer, confirming the crucial role of noise 
suppression.
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