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Renormalization group
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scale transformation:

System: Self-similarity



Ideas: renormalization of many-body problem
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•

Block consisting of m states 

Block + one site, no outside coupling

Environments

New block, using previous truncated 
density matrix methods



Tensor network

Tensor Tensor network decomposition



1D tensor network: Matrix product states



Matrix product states
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Canonical form

General form



Matrix product states

Contraction
Correlation



1D Infinite chain and SVD

Matrix product states

Same method for DMRG



DMRG 
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SVD for density matrix
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Renormalization: reduce to certain rank.

Absorb only onsite for accuracy



2D tensor network

Projected entangled pair states (PEPS)

No canonical form 

Long-term correlation

O(e^N) complexity to calculate 
contraction: NP-hard



PEPs and simple examples
Boundary MPS methods



PEPs and simple examples

Tensor renormalization group




