Quantum ’phase eStimation

Problem: 3ssume that we have an eibenstate |¢> €H™
for 3 unizary U, ice. Ul¥>= Q28 WS> can we
eStimare § using 3 Juantum circuir?

T)\Q eneral Solwtion \"eciuir‘es to im,a'emqnt 3 Coﬂ'l'm"eJ U E)Y\Q‘
apply” it several times ro & additional qubits in order to
aﬂor'oximat’e 6€l0,1] up to I Linarj digﬁ:s, i.e. we tind
with h&%h )Dr‘o\:ab;\itj L 2% 0] .
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Norice that I=1=—’—»’ QFT'=H.
Po) = cos?(18) , P(1) = sIN*(1L8). P@>P(1) <=
== gelo0,1/4) v(34,1].
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Consider 1> =_1—f7¢: é% 192)> € IH" (noxation or Shar's 3‘3.5)

then it U[S(&)> =[$(8+0> | UIe> = (>
($(my=0": U =1%- 1),
Pick b€{0,1,...,n-1} and consider _
x> = L = a5 s>, U1 = 0>
estimate ) 0=n/t ~~> Finé X =N/9.
‘71_&_ :i:alteg =|%(o)>. Wg can us.e it ‘fo ﬁno} n, )gur there are
Same T\'lmgs To kee)o in mmJ.





