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Receiving a function f(x) describing a value of an object, values of u?
x, and probabilities p(x) for the values of x

Receiving a quantum operator P that, when execuled by a
quantum computing system, creates a first quantum state
characterized by a superposition of states encoding the x values,
where the amplitude for a corresponding x value is the square
root of the probability p(x) for that x value
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Determining a quantum operator UP". that, when executed by a
quantum computing system, encodes an approximation of the
function f(x) in an amplitude of a second guantum state
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Instructing @ quantum computing system to execute both of the
quantum operators P and UP™. and to generate a third quantum
state on a register of qubits, one of the amplitudes of the third
quantum state including probabilities p{x) for the valuss of x and
output values of the approximation of the function fix) for the
values of x

|

350
Determining the value of the object based on the generated third
quantum state
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FIG.3

(57) Abstract: A system may receive a function f(x) describing a
value of an object, values of x, and probabilities p(x) for the values
of x. The system may determine a quantum operator (I) that, when
executed by a quantum computing system, encodes an approxima-
tion of the function f(x) in an amplitude of a quantum state with-
out calculating |f(x)) for any of the values of x. The system may
instruct the quantum computing system to execute quantum oper-
ators (including (I)) to generate a quantum state on a register of
qubits, where one of the amplitudes of the generated quantum state
includes probabilities p(x) for the values of x and output values of
the approximation of the function f(x) for the values of x. The sys-
tem may determine the value of the object based on the generated
quantum state. Formula (T)
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