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Rerouting[n_]: = Mdul el
{P1, P2, rrt},

rrt = Total [(Signhature[#] = (Ple#)) & /@ Permutati ons[Range[n]]];

Expand[rrt = (rrt /. P1L - P2)] /. P1[pl_1P2[p2_1 = (
Pee (pl~Join~(p2+n)) - Pee ((pl +n)~Join~p2)
)
1
Lanbda[m_, n_, auxins_List, auxouts List] := Mdule]
{basic, ins, outs},
i ns = Conpl ement [Range[m], auxins];
outs = Conpl enent [Range[m], auxouts];
basi ¢ = Pee Range [m];
basi c [ [auxi ns]] = auxout s;
basic[[ins]] = outs;
Tot al [
(basic /. Thread[outs - #] & /@ Pernutati ons[outs]) /.
p_P = Signature[p] *p
1
1
Al'l Lanbdas[m_, n_] := Flatten[Quter [
Lambda[m n, #1, #2] &,
Subset s[Range[m], {m-n}],
Per mut at i ons [Range [m], {m-n}],
1

1]
Rerouting[2]

P[1, 2, 3, 4] -P[1, 2, 4, 3] -P[2, 1, 3, 4] +P[2, 1, 4, 3] -
P[3, 4, 1, 2] +P[3, 4, 2, 1] +P[4, 3, 1, 2] -P[4, 3, 2, 1]

Lanbda[6, 4, {3, 5}, {5, 2}]

P[1, 3,5, 4, 2, 6]1-P[1, 3,5, 6, 2, 41 -P[1, 4,5, 3, 2, 6] +P[1, 4, 5,6, 2,3
P[1, 6, 5, 3, 2, 41 -P[1, 6, 5, 4, 2, 31 -P[3, 1, 5, 4, 2, 6] +P[3, 1, 5, 6, 2,
P[3, 4, 5,1, 2, 6] -P[3, 4, 5,6, 2, 1]-P[3, 6, 5,1, 2, 4] +P[3, 6, 5, 4, 2,
P[4, 1, 5, 3, 2, 6]-P[4, 1, 5,6, 2, 3] -P[4, 3, 5,1, 2, 6] +P[4, 3, 5, 6, 2,
P[4, 6, 5,1, 2, 31 -P[4, 6, 5, 3, 2, 11 -P[6, 1, 5, 3, 2, 4] +P[6, 1, 5, 4, 2,
P[6, 3, 5,1, 2, 41 -P[6, 3, 5, 4, 2, 1] -PJ[6, 4, 5, 1, 2, 3] +P[6, 4, 5, 3, 2,

AllPs[m] := (Pee#) & /@ Permnut ati ons[Range [m]];

LC2SATAl | Ps[6], Lanbda[6, 4, {3, 5}, {5, 2}1]
SparseArray [<24>, {720}]

Subset s [Range[4], {3}]
{{1, 2, 3}, {1, 2, 43}, {1, 3, 4}, {2, 3, 4}}
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Al | Lanbdas [4, 3]

{(P[1, 2, 3, 4] -P[1, 2, 4, 31 -P[1, 3, 2, 4] +P[1, 3, 4, 2] +P[1, 4, 2, 3] -P[1, 4, 3, 2],

-P[2, 1, 3, 4] +P[2, 1, 4, 3] +P[2, 3, 1, 4] -P[2, 3, 4, 1] -P[2, 4, 1, 3] +P[2, 4, 3, 1],
P[3, 1, 2, 4]1-P[3, 1, 4, 2] -P[3, 2, 1, 4] +P[3, 2, 4, 1] +P[3, 4, 1, 2] -P[3, 4, 2, 1],
-P[4, 1, 2, 3] +P[4, 1, 3, 2] +P[4, 2, 1, 3] -P[4, 2, 3, 1] -P[4, 3, 1, 2] +P[4, 3, 2, 1],
-P[2, 1, 3, 4] +P[2, 1, 4, 3] +P[3, 1, 2, 4] -P[3, 1, 4, 2] -P[4, 1, 2, 3] +P[4, 1, 3, 2],
P[1, 2, 3, 4] -P[1, 2, 4, 3] -P[3, 2, 1, 4] +P[3, 2, 4, 1] +P[4, 2, 1, 3] -P[4, 2, 3, 1],
-P[1, 3, 2, 4] +P[1, 3, 4, 2] +P[2, 3, 1, 4] -P[2, 3, 4, 1]-P[4, 3, 1, 2] +P[4, 3, 2, 1],
P[1, 4, 2, 3] -P[1, 4, 3, 2] -P[2, 4, 1, 3] +P[2, 4, 3, 1] +P[3, 4, 1, 2] -P[3, 4, 2, 1],
P[2, 3, 1, 41 -P[2, 4, 1, 31-P[3, 2, 1, 4] +P[3, 4, 1, 2] +P[4, 2, 1, 3] -P[4, 3, 1, 2],
-P[1, 3, 2, 4] +P[1, 4, 2, 3] +P[3, 1, 2, 4] -P[3, 4, 2, 1] -P[4, 1, 2, 3] +P[4, 3, 2, 1],
P[1, 2, 3, 4] -P[1, 4, 3, 2] -P[2, 1, 3, 4] +P[2, 4, 3, 1] +P[4, 1, 3, 2] -P[4, 2, 3, 1],
-P[1, 2, 4, 3] +P[1, 3, 4, 2] +P[2, 1, 4, 3] -P[2, 3, 4, 1]-P[3, 1, 4, 2] +P[3, 2, 4, 1],
-P[2, 3, 4, 1] +P[2, 4, 3, 1] +P[3, 2, 4, 1]-P[3, 4, 2, 1] -P[4, 2, 3, 1] +P[4, 3, 2, 1],
P[1, 3, 4, 2] -P[1, 4, 3, 2] -P[3, 1, 4, 2] +P[3, 4, 1, 2] +P[4, 1, 3, 2] -P[4, 3, 1, 2],
-P[1, 2, 4, 3] +P[1, 4, 2, 3] +P[2, 1, 4, 3] -P[2, 4, 1, 3] -P[4, 1, 2, 3] +P[4, 2, 1, 3],
P[1, 2, 3, 4] -P[1, 3, 2, 4] -P[2, 1, 3, 4] +P[2, 3, 1, 4] +P[3, 1, 2, 4] -P[3, 2, 1, 4]}

Al'l Lanbdas2 = Flatten[Tabl e[

Lambda[4, 3, {i}, {j}1,
{i, 4y, {i., 4%
1]

(P[1, 2, 3, 4] -P[1, 2, 4, 3] -P[1, 3, 2, 4] +P[1, 3, 4, 2] +P[1, 4, 2, 3] -P[1, 4, 3, 2],

-P[2, 1, 3, 4] +P[2, 1, 4, 3] +P[2, 3, 1, 4] -P[2, 3, 4, 1] -P[2, 4, 1, 3] +P[2, 4, 3, 1],
P[3, 1, 2, 4] -P[3, 1, 4, 2] -P[3, 2, 1, 4] +P[3, 2, 4, 1] +P[3, 4, 1, 2] -P[3, 4, 2, 1],
-P[4, 1, 2, 3] +P[4, 1, 3, 2] +P[4, 2, 1, 3] -P[4, 2, 3, 1] -P[4, 3, 1, 2] +P[4, 3, 2, 1],
-P[2, 1, 3, 4] +P[2, 1, 4, 3] +P[3, 1, 2, 4] -P[3, 1, 4, 2] -P[4, 1, 2, 3] +P[4, 1, 3, 2],
P[1, 2, 3, 4] -P[1, 2, 4, 3]-P[3, 2, 1, 4] +P[3, 2, 4, 1] +P[4, 2, 1, 3] -P[4, 2, 3, 1],
-P[1, 3, 2, 4] +P[1, 3, 4, 2] +P[2, 3, 1, 4] -P[2, 3, 4, 1]-P[4, 3, 1, 2] +P[4, 3, 2, 1],
P[1, 4, 2, 3] -PJ[1, 4, 3, 2] -P[2, 4, 1, 3] +P[2, 4, 3, 1] +P[3, 4, 1, 2] -P[3, 4, 2, 1],
P[2, 3, 1, 41 -P[2, 4, 1, 3] -P[3, 2, 1, 4] +P[3, 4, 1, 2] +P[4, 2, 1, 3] -P[4, 3, 1, 2],
-P[1, 3, 2, 4] +P[1, 4, 2, 3] +P[3, 1, 2, 4] -P[3, 4, 2, 1] -P[4, 1, 2, 3] +P[4, 3, 2, 1],
P[1, 2, 3, 4] -P[1, 4, 3, 2] -P[2, 1, 3, 4] +P[2, 4, 3, 1] +P[4, 1, 3, 2] -P[4, 2, 3, 1],
-P[1, 2, 4, 3] +P[1, 3, 4, 2] +P[2, 1, 4, 3] -P[2, 3, 4, 1]-P[3, 1, 4, 2] +P[3, 2, 4, 1],
-P[2, 3, 4, 1] +P[2, 4, 3, 1] +P[3, 2, 4, 1]-P[3, 4, 2, 1] -P[4, 2, 3, 1] +P[4, 3, 2, 1],
P[1, 3, 4, 2] -P[1, 4, 3, 2] -P[3, 1, 4, 2] +P[3, 4, 1, 2] +P[4, 1, 3, 2] -P[4, 3, 1, 2],
-P[1, 2, 4, 3] +P[1, 4, 2, 3] +P[2, 1, 4, 3]-P[2, 4, 1, 3] -P[4, 1, 2, 3] +P[4, 2, 1, 3],
P[1, 2, 3, 4] -P[1, 3, 2, 4] -P[2, 1, 3, 4] +P[2, 3, 1, 4] +P[3, 1, 2, 4] -P[3, 2, 1, 4]}

List[

]

LC2SAT[Al | Ps[4], All Lanbdas?],
LC2SATAI | Ps[4], Rerouting[2]]

{SparseArray [<96>, {16, 24}], SparseArray[<8>, {24}]}

Mat ri xRank [LC2SATAl | Ps[4], All Lanbdas2]]
10
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Li near Sol ve [

Al | Lanbdas2]],
Rerouting[2]]

Transpose [LC2SA[Al | Ps[4],

LC2SA[Al | Ps [4],

(0,0, -1, -1, 1, 1,0, 0, 0, 0, 0, 0, 0, 0, 0, 0}

Al | Lanbdas2] // Transpose]

Nul | Space [LC2SATAl | Ps[4],

{{11 15 11 25 _11 _ll _15 Oy _li _11 _11 05 Oy 05 01 1}5
{-1, -1, 0, -1, 0, 0,1, 0, 0,0,1,0, 0,0, 1, 0}

{-1, 0, -1, -1, 0,1, 0,0,0, 1,00 0, 1, 0, O}
{0, -1, -1, -1, 1,60,0,0,1,0, 00,1, 0,0, 0}

(-1, -1, -1, -1, 0,0,0,0,12,1,1,1,0,0,0, 0},
{711 711 711 711 11 11 11 11 01 O! 01 O! 01 O! 01 O}}

Li near Sol ve [

Al | Lanbdas [6, 41117,
Rerouting[3]]

Transpose [LC2SA[AI | Ps[6],

LC2SA[Al | Ps[6],

]

{0, 0,0, 0,00¢0¢000¢00¢000°6¢0600600¢0116000110001

-1, 0, O,

-1, 60,0 0,0 0,00 00000000000000 00,0,

-1, 0, 0, -1, -1
0, 000000000 0000000000000000000

1, 0,00, 0,0 0000000000 -1, -1

-1, -1,

o, 00000000000 00000000000000000

o, o06o0090°0090600001210001100011000000n0,

o, 00000000000 00000000000000000
o, 00000 000O00000O00O00000000000000,0
o, 0, 0,00,0009009000000O000000000000000O0
o, 0, 000,0000O0000060000000000000000,
o0, 0,00000000000000000000000000,
0, 000000000 0000000000000000 00,
o, o00o009000900000000000000000000 000,
o, 00000000000 0000000000000 000,
o, 0000000000000 00000000000 000,

o, 00000 000O00000O00O00.00000000000 0,0

Li near Sol ve[

Al | Lanbdas[8, 5111,

Rerouting[4]]

Transpose [LC2SA[AI | Ps[8],

LC2SATAl | Ps[8]



