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From classical to quantum oracles

Classical oracle

Reversible oracle

Quantum oracle

Every classical oracle has a quantum analogue

Construction via reversible classical oracle

Address bits

Target bit



Allow superposition of inputs

Quantum oracle



Reversible classical circuits: Toffoli gates

Replace every NAND by a TOFFOLI



From classical reversible to quantum circuit



Phase Kickback
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We can forget the ancillary qubit output
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Phase Kickback
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N+1 qubits 

N+1 qubits 

N qubits 



Balanced or equal function Game
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Detecting linear functions 

1 single query!
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The same circuit as for Deutsch-Jozsa allow to guess “a”
with a single query to the quantum oracle where 
classically we need at least n queries. 



Walsh–Hadamard transform
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Balanced case
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Walsh-Hadamard transform



Outcome zero decides
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Walsh-Hadamard transform

Measurement postulate

Phase Kickback



Bernstein-Vazirani Algorithm[BV93]
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Classical strategies



Phase Kickback is a fundamental subroutine

General Phase Kickback
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