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Figure 12: Quantum circuit for determining the absolute values of the Fourier coefficients in the
FSR2 method for a 2D case. By post-selecting the last qubit as |¢), we obtain the absolute values
of the real parts if ¢ = 0 and the absolute values of the imaginary parts if ¢ = 1.

Figure 13: Quantum circuit for determining the signs of the Fourier coefficients in the FSR2 method
for a 2D case. By post-selecting the last qubit as |0) and the second last qubit as |¢), we obtain
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RSR O (polylogN) O(N(1/£)?) O(N(1/€)?)
FSR 0(p01y10gN) 0((1/8)2+S) 0((1/8)2+S) + 0(](1/8)5)

N: ZZERTVYRE | 5—T YR e 32Z LR s: BHOBOSHN TR EARIC 0<s < 2/3

Table 1: Quantum and classical complexities for the real space and Fourier space methods.

Method Maximal circuit depth Quantum complexity Classical complexity
RSRIT 0(Cy) O (C,N(1/=)%) 0 [NG1/=F)

ARSR[! O(Cy) O (Cy(1/€)2+4/2) O ((1/e)?*42) + O (J(1/e)¥/?)
FSR O(Cy + polylogN) O ((Cy + polylogN)(1/¢)2+#) O ((1/e)***) + O (J(1/e)%)
RSQAE O(CyvN/e) O (Cd,J\/ﬁ(l /s)) 0 (Jpolylog (\/_ /g))
FSQAE | O ((Cy + polylogN)/e*45/2) O ((Cy + polylogN)(1/e)'+3d/2) O ((1/e)*) + 0 (J(1/e)¥)

[1] The complexity is obtained under the assumption that the function has a fixed sign. Moreover, we assume that f
is smooth enough and satisfies Ox f(x0) = 0 if f(x0) = 0 for the ARSR method. Without such assumptions, the
order of the ARSR method can be O((1/¢)214) in general.
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