
 

Recall the Soloway Kitaev algorithm

function Soloway Kitaev Gate u depth n

if neo

Return Basic Approximation to U

else
Set Um Soloway Kitaro u u i

Set V W GC Decompose aunt
Set Un Soloway Kitaro Yu il
Set Win Soloway KitaevCW n l
Return Un Un Wait Wit da i
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runtime and sequence length
scale poly logarithmically with accuracy

Proof of details

Step 1 Balanced commutators in such

Suppose Ue 5612 satisfies d I a e

goal find V and W with
wut wt U and
III V III W eager

To find V and W we examine a special case

ve e
14 12 cost ising rotation

ising cosy by angledabout F axis

W e e idk cost sing rotation by
sin of cost angle of

about j axis



Then the resulting group commutator
is a rotation about some axis is by anglet

sin 9 25in 02 1 sink ex

exercise

Now suppose that U is a rotation by
arbitrary angle 0 about arbitrary axis p

solve of in terms of 0 using G
U S u wut wt s

where conjugation by S
rotates in axis onto p axis

U T Wttw t

where V sust We swst

For a unitary rotation T by an angle t

we have d I T 2sin 74 Et Oles
Fa U close to the identity we get from
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U v wut wt III V III W FEI Fg
Cge f



Step 2 approximating a commutator

Lemma I

Suppose V W V and I are unitaries such

that d V T dew W I and also
d I V del w a S Then

d v wut wt FET tht 818 418 81441 1

replacing A by Eun and 8 by Gef
gives
dlvwvtwtTWTTWDCCappr.EE

where Cappr 8Cgc

Proof of Lemma l
We begin by writing

F V Av W W t Aw
which gives
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