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Algorithm 1. detect all 2g cycle in a parity check matrix

Input: target cycle number g, m X n integer matrix Hp g
1: while (choose all ,,C, row groups) do
2:  Selection: pick g rows and make g X n submatrix Hgyp
pick all colums with a degree 2+ (let the number of them h)
and make g x h submatrix Hgypz
if (h < g) dogo2:
end if
3: while (choose all ,C; col groups in Hyypp) do
Selection: pick g cols and make g X g submatrix Hg,p3
while (choose all degree 2 combination from each column in Hgy,pz) do
4: Selection: pick 2 entries from each column in Hg,p3,
make g X g VN degree 2 submatrix Hg,p,4 (cycle candidate)
5: Cycle traveling: travel the 1 entries in Hgy 4
if (travel success) do
Shift value calculation: do plus-minus shift values
if (calculation result = 0) do
add travel path to cycle path list
end if
end if
6 end while
7:  end while
8: end while
9: return cycle path list
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