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Deutsch-Jozsa Algorithm*
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When |y) is the basis state |0) or |1), applying Uy gives:

o Us(jx)@10)) = [x) @ 0@ £(x)) = |x) @ | f(x))

o Uf(|x) ® |1>) =x)®[1a f(x)) =|x) ®|f(x))



When [y) is the superposition state %K}) — %H), applying Uy gives:

ACE mo )

= Uy (|x - %) © &)
)



When [y) is the superposition state %|O> — %H), applying Uy gives:

Ur (1) ® (5100 — Z511)))

Uy (%) @ 4510) - 1) @ (1))

Ur (5% @ [0) — Z51%) @ [1)

&F &I



When [y) is the superposition state %K}) — %H), applying Uy gives:

0 (30 - 1)

%) ® J5(0) — %) @ J5[1))

(
(1

= Uy (\Lﬂx ®10) — /%) ® |1>)
Ui

\%|X ® |0) ) Us (%lX) ® |1>) since Uy is a linear operator




When [y) is the superposition state %|O> — %H), applying Uy gives:

oy (30 (10 - 511)
= Ur (%) @ J510) - [%) @ 5|1))
= Ur (1% @10) - 5l @ |1))
= U (ﬁx  |0) ) U; (ﬁx) ® |1>) since Uy is a linear operator

- % Uf(|x) ® |O)) — % Url|x) ® |1)) since Uy is a linear operator



When [y) is the superposition state %K}) — %H), applying Uy gives:

L|X> & |0>) — Uy L|X) 0% |1>) since Uy 1s a linear operator

- % Uf(|x) ® |0)) — % Uf(|x) ® |1)) since Uy is a linear operator




When [y) is the superposition state %|O> — %H), applying Uy gives:

%) ® (510 — %))

- Uy (%b{) ® |1)) since Uy is a linear operator

— % Uy (|x) ® |1)) since Uy is a linear operator




When |y) is the superposition state %K}) —

Uy (%) & (f|0 21)))
= Uy (1) @ 510 - x) ® J511))
= Us (1% @ 10) - |X>®I1>)
=U; (S e0) - Uy (Six o)
= LU (10 210)) - L Us (0 @ 1))
:%(m ®1f(x)) - %(IX f_)
= (yx )

%H), applying U; gives:

since Uy 1s a linear operator

since Uy is a linear operator






(%) @ (510) = L511)) = ) d+({ 510 — L11)) i f(x) =0
= 4
%)@ (J511) = 5510) = 1) § {5100 = J51) i ) =1

since (—1)/®) is +1 when f(x) =0 and —1 when f(x) =1

— (1O @ (510} - Fin)
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