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e TORIC CODES.
Kitaev proposes the class of toric codes, a subclass of the sta-

bilizer quantum codes associated with the square lattice of torus
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Conclusions d ete Cted .

e The operators of P,, which commute with every M, € S but
do not belong to S, preserve the coding space Cg, by not
acting trivially on it.

e The code distance is given by the least weight of £ € P,
such that £ commutes with every M,; € S but does not
belong to S.
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the coset representatives, d = m.
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e The length of the code n is the number of edges of the Lee
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e This system of lattices supplies codes with parameters

[[d* + 1,2, d]] and keep the same properties of the original
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to determine the cosets, X.

e X — (x,y) € Zmy X Z,, indicates the place of a polyomino.
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Conclusions
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to a classical lattice code.

e Ais a subgroup of (Z,, X Zy,,+).

e To get a polyomino with area m, the cardinality of .A must
be m, |A| = m.

e The quadratic form of the lattice Z,,, x Z,, will be used to
find the lattice vectors (z,y) € A

« Since we wish that |.4| = m, we have:
o ged(z,y) = 1= A= ((z,9)).
° ged(z,y) =6 #0,1 = A= ((z,y), (—y,2)).
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e Once the subspace given by the representatives is known,

It is possible to choose the polyominoes that may tessellate
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e The quantum code associated to this tessellation is defined
as:

o n = number of edges of the polyomino = 2m.
o k= 2.

o The minimum code distance is given by the shortest
distance between two representatives of the
polyominoes. Therefore

d = dy = |x]+]yl,

where d,; IS the Mannhein distance.
o [[2m, 2, dp]].
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e The shape of the polyomino influences the error correction

pattern.

e The optimum shape for the polyomino depends on the type
of graph associated with the discrete channel without

memory.

e This shape may generally be considered as the union of a

square x x x with a square y x .
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e Example: m=5= A

((2,1)). Code [[10, 2, 3]] is obtained.
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.« d= |y

e n = 2m = 2d?

e [[2d2,2,d]].

e Example: m =4 = A = {(0,0),(2,0), (0,2),(2,2)}. Code

[8,2,2]] is obtained.
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o« When m = 22 + 22, we have A = ((z,2), (—x, 7)).

e d=2r and n = 2m = d°.
° [[d2,2,d]].
e k/n=1/d.

e Example: m =8 =

A =1{(0,0),(2,2),(4,4),(6,6),(6,2),(2,6),(0,4),(4,0)}.

Code [[16, 2, 4]] is obtained.
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Conclusions

e e The codes defined in this way keep the same properties of
 fesnoviedament Kitaev’s toric codes;

e Besides reproducing known classes of codes, new classes
of toric codes are determined. For instance, the class
[d?, 2, d]], the best known so far.
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