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Deutsch-Jozsa algorithm 6

Let |x〉 ⊗ |y〉 = |0〉n ⊗ |0〉−|1〉√
2
≡ Ψ0 and act on it with

(H⊗n ⊗ 1)Uf (H⊗n ⊗ 1):

(H⊗n ⊗ 1)Uf (H⊗n ⊗ 1)|0〉n ⊗ |0〉 − |1〉√
2

=

=
1

2n

2n−1∑
x,y=0

(−1)f(x)+x
2
⊕y|y〉 ⊗ |0〉 − |1〉√

2



Deutsch-Jozsa algorithm 6

Let |x〉 ⊗ |y〉 = |0〉n ⊗ |0〉−|1〉√
2
≡ Ψ0 and act on it with

(H⊗n ⊗ 1)Uf (H⊗n ⊗ 1):

(H⊗n ⊗ 1)Uf (H⊗n ⊗ 1)|0〉n ⊗ |0〉 − |1〉√
2

=

=
1

2n

2n−1∑
x,y=0

(−1)f(x)+x
2
⊕y|y〉 ⊗ |0〉 − |1〉√

2



Deutsch-Jozsa algorithm 6

Let |x〉 ⊗ |y〉 = |0〉n ⊗ |0〉−|1〉√
2
≡ Ψ0 and act on it with

(H⊗n ⊗ 1)Uf (H⊗n ⊗ 1):

(H⊗n ⊗ 1)Uf (H⊗n ⊗ 1)|0〉n ⊗ |0〉 − |1〉√
2

=

=
1

2n

2n−1∑
x,y=0

(−1)f(x)+x
2
⊕y|y〉 ⊗ |0〉 − |1〉√

2



Reminder...



Reminder...





... =
1

2n

2n−1∑
x,y=0

(−1)f(x)+x
2
⊕y|y〉 ⊗ |0〉 − |1〉√

2
=

=
1

2n

2n−1∑
x=0

(−1)f(x)|0〉+
2n−1∑
x,y=1

(−1)f(x)+x
2
⊕y|y〉

⊗|0〉 − |1〉√
2

= ΨA
1 ⊗
|0〉 − |1〉√

2

|〈0|ΨA
1 〉|2 =

(
1

2n

2n−1∑
x=0

(−1)f(x)

)2

=



... =
1

2n

2n−1∑
x,y=0

(−1)f(x)+x
2
⊕y|y〉 ⊗ |0〉 − |1〉√

2
=

=
1

2n

2n−1∑
x=0

(−1)f(x)|0〉+

2n−1∑
x,y=1

(−1)f(x)+x
2
⊕y|y〉

⊗|0〉 − |1〉√
2

= ΨA
1 ⊗
|0〉 − |1〉√

2

|〈0|ΨA
1 〉|2 =

(
1

2n

2n−1∑
x=0

(−1)f(x)

)2

=



1

1q. oracle
https://docs.microsoft.com/en-us/azure/quantum/concepts-oracles
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T H A N K Y O U F O R

Y O U R A T T E N T I O N!
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