= Basis for the total Hilbert space 2"
L =chain size;
dim = dimension of the total Hilbert space, 2*;
basis = each list (array) correspondsto a basis vector.
Cl ear [L, dim basis];

L =4

dim= 27L;

Dol
basis[i] = IntegerDigits[i -1, 2, LJ;
Print ["Basis vector ", i, " is ", basis[i]];
, {i, 1, dimp];

Basis vector 1 is {0, 0, 0, 0}

Basis vector 2 is {0, 0, 0, 1}

Basis vector 3 is {0, 0, 1, 0}

Basi s vector is {0, 0, 1, 1}

1
Basi s vector is {0, 1, 0, 0}
0, 1}
Basi s vector is {0, 1, 1, 0}

Basi s vector

4
5

Basis vector 6 is {0, 1,
7
8is {0, 1, 1, 1}
9

Basi s vector is {1, 0, 0, 0}
Basis vector 10 is {1, 0, 0, 1}
Basis vector 11 is {1, 0, 1, 0}

Basis vector 12 is {1, 0, 1, 1}

Basis vector 13 is {1, 1, 0, 0}
Basis vector 14 is {1, 1, 0, 1}
Basis vector 15 is {1, 1, 1, 0}
Basis vector 16 is {1, 1, 1, 1}

EXERCISE 1:
Basis with a fixed number (L/2) of up-spins

L =chainsize;

dim = dimension of the subspace with “upspins’ spins pointing up in the z direction and “downspins’ spin pointing
down;

onebasisvector = a single basis vectors from al the possible ones;

basis = each list (array) correspondsto a basis vector.
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Cl ear [L, upspins, downspins, dim;
L= 6;

upspins =L /2;

downspi ns = L - upspi ns;

dim=1L! / (upspins! downspins!);

(» BASIS x)

Cl ear [onebasi svector, basis];

onebasi svector = Flatten[{Tabl e[1, {k, 1, upspins}], Table[0, {k, 1, downspins}]}];
basi s = Permnutations[onebasi svector ];

Do[
Print ["Basis vector ", i, " is ", basis[[i]]];
, {i, 1, dim}p];

Basis vector 1 is {1, 1, 1, 0, 0, 0}
Basis vector 2 is {1, 1, 0, 1, 0, 0}
Basis vector 3 is {1, 1, 0, 0, 1, 0}
Basis vector 4 is {1, 1, 0, 0, 0, 1}
Basis vector 5is {1, 0, 1, 1, 0, 0}
Basis vector 6 is {1, 0, 1, 0, 1, 0}
Basis vector 7 is {1, 0, 1, 0, 0, 1}
Basis vector 8 is {1, 0, 0, 1, 1, 0}
Basis vector 9 is {1, 0, 0, 1, 0, 1}
Basis vector 10 is {1, 0, 0, 0, 1, 1}
Basis vector 11 is {0, 1, 1, 1, 0, 0}
Basis vector 12 is {0, 1, 1, 0, 1, 0}
Basis vector 13 is {0, 1, 1, 0, O, 1}
Basis vector 14 is {0, 1, 0, 1, 1, 0}
Basis vector 15 is {0, 1, 0, 1, 0, 1}
Basis vector 16 is {0, 1, 0, 0, 1, 1}
Basis vector 17 is {0, O, 1, 1, 1, 0}
Basis vector 18 is {0, O, 1, 1, 0, 1}
Basis vector 19 is {0, O, 1, 0, 1, 1}
Basis vector 20 is {0, 0, 0, 1, 1, 1}



