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Balanced or equal function Game

x 000 001 010 011 100 101 110 111

f(x) 1 0 0 0 1 0 1 1

x 000 001 010 011 100 101 110 111

f(x) 0 0 0 0 0 0 0 0

1 single query!



Oracles

“An oracle is a person or agency considered to provide wise and insightful counsel or prophetic predictions
 or precognition of the future, inspired by the gods. As such it is a form of divination.” Wikipedia

Classical oracle

In the oracle model we do not care about
the complexity of the circuit, only about 
the existence of a circuit.

In the oracle model the resource is the 
number of calls to the oracle: queries. 

An oracle is a sort of subroutine

https://en.wikipedia.org/wiki/Oracle


Deutsch-Jozsa Algorithm 

Parallelization

Phase Kickback
1. Unitary 
2. Its own inverse
3. Diagonal in computational basis
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Parallelization
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If constant function
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If constant function
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Balanced case
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Walsh–Hadamard transform
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Walsh–Hadamard transform
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Walsh–Hadamard transform
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Balanced case
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Walsh-Hadamard transform



Balanced case
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Walsh-Hadamard transform

Measurement postulate



Balanced or equal function Game

x 000 001 010 011 100 101 110 111

f(x) 1 0 0 0 1 0 1 1

x 000 001 010 011 100 101 110 111

f(x) 0 0 0 0 0 0 0 0
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Discussion
Raul Garcia-Patron Sanchez



Balanced or equal function Game

x 000 001 010 011 100 101 110 111

f(x) 1 0 0 0 1 0 1 1

x 000 001 010 011 100 101 110 111

f(x) 0 0 0 0 0 0 0 0

1 single query!



Classical strategies
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Reading references
1. Deutsch-Jozsa NC 1.4.3 and 1.4.4
2. Phase kick-back RdW 2.4.1 and G 7.1-7.4

NC ≣ Michael Nielsen and Isaac Chuang, Quantum Computing and Quantum Information
Cambridge University Press (2010)
RdW ≣ Quantum Computing Lecture Notes, Ronald de Wolf, https://arxiv.org/abs/1907.09415
G ≣  Introduction to Quantum Computation, Sevag Gharibian, Lectures notes 

https://arxiv.org/abs/1907.09415
http://groups.uni-paderborn.de/fg-qi/courses/UPB_INTRO_QUANTUM/S2020/notes/IQC_Masterfile.pdf
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