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Let’s verify the symbolics are correctly done by setting up some simple setup.
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Most important is m〉 〈n  , where sites is an array holding values related to Spin, the integers m and n 
index the Hilbert space vectors, the Outer product is linear map:

ϕ〉 〈ψ : o〉 ⟶ ϕ〉 〈ψ o〉       (EQ 1)

Somehow indicating a measure of projection for subspace spanned by |ϕ〉.

Simple binary vectors to test the code. //MatrixForm prints Tensors in matrix format:
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For Pauli matrices:
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Notice same Bra-Ket notation, though the algebra changed, works! the operators are properly abstract-
ed in the Mathematica code, note that the MatrixForm is printing Tensors, in books and websites they 
print these as 4x4 matrices:

σx〉 〈σy
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σy〉 〈σx
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σy〉 〈σy
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⊕
I suspect the physics papers use + the Tensor summation instead of ⊕ which I understand the algebra. 
So I took Zoltan’s computations and tried to duplicate this equations (1-3) and if I use the ⊕ then I 
understand what happens, if I use + no idea what is happening!

Remark 1: ⊕ has no meaning, called CirclePlus, it is an abstract sum operator. However we could 
program it to be any specific summation.  
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Which the latter is in matrix form:

(EQ 2)
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Or rewrite in terms of the original basis:

(EQ 3)

σx〉 〈σx + σx〉 〈σy + σy〉 〈σx + σy〉 〈σy  

����

The expression verbatim from the paper, actually runs in Mathematica, with ‘sites’ could contain any 
array of information about Spin:

(EQ 4)
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Subscripts produce numbers which for now are picked from a random list, but could program any 
function of course :

θ���
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CODE

����� = �����[�����������[�������������[{�� �}]]� {�� �� �}]�

θ = �����[����������[{�� � * ��}]� {�� �� �}� {�� �� �}]�

� = �����[�������������[{�� �}]� {�� �� �}� {�� �� �}]�
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