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The xxx matrix Q encodes boundary

conditions at sites j = v , n , with Q --11

corresponding to a translation invariant
state

with periodic boundary conditions

→
DMRG produces MPs of bond dimension X

• Basic idea of general MPS algorithms :

Directly perform variational optimization in the

space of MPs rather than following the specific
DM RG algorithm .



- For an overview of MPs methods ,
see U . Schollwoah

,

arXiv : 1008 : 3477 .

• Basic example :
1-MPS for real land imaginary)

time evolution
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Key assumption : local Hamiltonian
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e.g. H=§h; ,
where hi acts on sites i and its (nearest neighbors / .
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i higher order Trotter expansions improve
I scaling in St

.
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- Problem : Applying 2- site operators such as e-
ihit

to an MPS destroys the MPs form167 162
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into so called MPO - form by SVD :
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i. e. * > = e-
"""%> =

. ¥É¥i
- IF> is an MPS of bond dimension X.dz ,

which

I

b.dofneeds to be compressed to an MPs

of dimension ✗ (or ✗ma ) at every Trotter step

( e. g. by SVD) .
For algebraic details on MPs and MPO calculus

,

see supplementary material of this section
.



Supplement : MPs and MPO algebra
• Decomposition of an arbitrary QMB state into MPs :

↳ starting point : 14> = { Cai ..ir/4i--iE}÷÷{63

↳ Interpret %
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Since U+U=H in SVD
,
we have { AHA " -11 for 1=7 , . ..ir
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• Warning : Scope of indices in general increasesexponentiallyin system size : an = 1 . - d

dz = 2 . . .DZ

dc = 7
,
- . ,d%


