
 

Trotter Suzuki decomposition
Intro

Trotter Suzuki decomposition is thesimplest
method for Hamiltonin

simulation Thebasic idea is simple Suppose HeAtB For short time
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Long time dynamics

so far our strategy to approximate é by e é
t
works

only for short time t We can extend this to long time dynamics

by breaking it into multiple time
seeps

say we want to approximate é Break it into N steps
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So by taking N01474 we can ensure E error
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Goal Want to approximate é using one and two qubit gates

Notice that éitt and é't are both simple
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So using the simplest Trotter Suzuki
decomposition we get the

gale complexity of 0 101 OG it a Koci

Now let's think about applying ape to our decomposition
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We want U é but in practice we will have

J such that 110 011
E In Assignment 2 you will see

that this translates into Ole error in the eisenphase

Question Suppose we want to estimate
the eigenvalue of H up to a precision

S what kind of gate complexity do we need

1 Let's first translate this
precision 8 to the precision of the eisenphase

We learned that we should choose D e
in llull to ensure that

the eiservate of fly lies in Lax We will set the precision

of the APE to be Eope

2 The cost of OPE is 0 top lost U
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4 OPE cost is thus 0 tape t In the assignment we

will see that the eiserphase error is Eapet E which should

be bounded by 0 8 11411 Thus we see O f


