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 Quantum error correction in AdS/CFT is only approximate and bulk 
operators are state-dependent

 It proves P≠NP
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Definition of qubits

What do we need to be true 
about the channel?

Bob can always error correct 
so long as error correction is 
possible
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OK now what about zero-bits?
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Definition of zero-bits

Need to make definition approximate if  
zero-bits are to be different from qubits
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Definition of alpha-bits
“Subspace decoupling duality”
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Alpha-bits and Black Holes

Tensor network toy model of AdS/CFT. Alpha-bits 
of region between orange lines encoded in A

Implications: Error-correction is only approximate, reconstructed operators  
are state-dependent



Thank you




