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Quantum Circuit to Estimate PI Using Quantum Amplitude Estimation
Takuma Noto
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The quantum algorithm for the Monte Carlo method using quantum amplitude estimation will enable
high-speed calculations. This study presents two types of quantum squaring circuits based on quantum
multipliers and a quantum circuit for estimating the pi value using the squaring circuits and by quantum
amplitude estimation. The quantum circuit for estimating the pi value was implemented in 4n+ 1 qubits at
22" sampling. The quantum circuit was demonstrated using a quantum computer simulator by changing

sampling numbers and computational complexity to compare with a classical calculation.
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