
• Bringing an MPS into canonical forms :
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left canonization
"

of generic MPs :
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↳ crucial feature of left - canonical MPs
( by def . of SVD ) :

{gL%+L%=H ( equivalent to Utd ⇐ a)
in SVD
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right canonization
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of generic MPS : Analogous
to left - canonical case ,

but using 1-
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R" such that
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• Compress MPs by SVD lfron bond dim .✗ to ✗<X)
- Starting point : left - canonical MPs 14 " > ={L
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- Basic procedure : Right canonize
14
'" > site by site ,

retaining only the ✗ largest singular values at

every SVD step :
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'
' continue from right to left ,

' "
at every step ,

truncate matrices to only keep the
' I ✗ largest singularity÷
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→ IF > is the compressed MPs of bond dime .

- Problem with SVD compression : Truncation procedure

has clear direction that may
lead to artefacts

for
"

lossy compressions
"

( significant singular values
bearing cat ) .

→ Care : More elaborate iterative optimization algorithms
for compression ( see U . Scholl Wick 2011 Review for details)
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• Matrix product operators ( MPO s)
- Basic idea : By analogy to MPs form
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↳ At the expense of a possibly exponentially big bond
dimension (site of W notices for fix physical

indices )
,

any operator can be brought into MPO form

by successive SVD .

↳ Applying an MPO to an MPs :
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In generic algorithms such as 1-MPS ,
MP 0s with

small individual bond din
.

are iteratively applied to

an MPs ,
and the resulting MPs is compressed after every

step .


