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Rerouting@n_D := Module@
8P1, P2, rrt<,

rrt = Total@HSignature@ðD * HP1�ðLL & �� Permutations@Range@nDDD;

Expand@rrt * Hrrt �. P1 ® P2LD �. P1@p1_D P2@p2_D ¦ H
P �� Hp1~Join~Hp2 + nLL - P �� HHp1 + nL~Join~p2L

L
D;

Lambda@m_, n_, auxins_List, auxouts_ListD := Module@
8basic, ins, outs<,

ins = Complement@Range@mD, auxinsD;

outs = Complement@Range@mD, auxoutsD;

basic = P �� Range@mD;

basic@@auxinsDD = auxouts;

basic@@insDD = outs;

Total@
Hbasic �. Thread@outs ® ðD & �� Permutations@outsDL �.

p_P ¦ Signature@pD * p

D
D;

AllLambdas@m_, n_D := Flatten@Outer@
Lambda@m, n, ð1, ð2D &,

Subsets@Range@mD, 8m - n<D,

Permutations@Range@mD, 8m - n<D,

1

DD
Rerouting@2D
P@1, 2, 3, 4D - P@1, 2, 4, 3D - P@2, 1, 3, 4D + P@2, 1, 4, 3D -

P@3, 4, 1, 2D + P@3, 4, 2, 1D + P@4, 3, 1, 2D - P@4, 3, 2, 1D

Lambda@6, 4, 83, 5<, 85, 2<D
P@1, 3, 5, 4, 2, 6D - P@1, 3, 5, 6, 2, 4D - P@1, 4, 5, 3, 2, 6D + P@1, 4, 5, 6, 2, 3D +

P@1, 6, 5, 3, 2, 4D - P@1, 6, 5, 4, 2, 3D - P@3, 1, 5, 4, 2, 6D + P@3, 1, 5, 6, 2, 4D +

P@3, 4, 5, 1, 2, 6D - P@3, 4, 5, 6, 2, 1D - P@3, 6, 5, 1, 2, 4D + P@3, 6, 5, 4, 2, 1D +

P@4, 1, 5, 3, 2, 6D - P@4, 1, 5, 6, 2, 3D - P@4, 3, 5, 1, 2, 6D + P@4, 3, 5, 6, 2, 1D +

P@4, 6, 5, 1, 2, 3D - P@4, 6, 5, 3, 2, 1D - P@6, 1, 5, 3, 2, 4D + P@6, 1, 5, 4, 2, 3D +

P@6, 3, 5, 1, 2, 4D - P@6, 3, 5, 4, 2, 1D - P@6, 4, 5, 1, 2, 3D + P@6, 4, 5, 3, 2, 1D

AllPs@m_D := HP �� ðL & �� Permutations@Range@mDD;

LC2SA@AllPs@6D, Lambda@6, 4, 83, 5<, 85, 2<DD
SparseArray@<24>, 8720<D

Subsets@Range@4D, 83<D
881, 2, 3<, 81, 2, 4<, 81, 3, 4<, 82, 3, 4<<



AllLambdas@4, 3D
8P@1, 2, 3, 4D - P@1, 2, 4, 3D - P@1, 3, 2, 4D + P@1, 3, 4, 2D + P@1, 4, 2, 3D - P@1, 4, 3, 2D,

-P@2, 1, 3, 4D + P@2, 1, 4, 3D + P@2, 3, 1, 4D - P@2, 3, 4, 1D - P@2, 4, 1, 3D + P@2, 4, 3, 1D,

P@3, 1, 2, 4D - P@3, 1, 4, 2D - P@3, 2, 1, 4D + P@3, 2, 4, 1D + P@3, 4, 1, 2D - P@3, 4, 2, 1D,

-P@4, 1, 2, 3D + P@4, 1, 3, 2D + P@4, 2, 1, 3D - P@4, 2, 3, 1D - P@4, 3, 1, 2D + P@4, 3, 2, 1D,

-P@2, 1, 3, 4D + P@2, 1, 4, 3D + P@3, 1, 2, 4D - P@3, 1, 4, 2D - P@4, 1, 2, 3D + P@4, 1, 3, 2D,

P@1, 2, 3, 4D - P@1, 2, 4, 3D - P@3, 2, 1, 4D + P@3, 2, 4, 1D + P@4, 2, 1, 3D - P@4, 2, 3, 1D,

-P@1, 3, 2, 4D + P@1, 3, 4, 2D + P@2, 3, 1, 4D - P@2, 3, 4, 1D - P@4, 3, 1, 2D + P@4, 3, 2, 1D,

P@1, 4, 2, 3D - P@1, 4, 3, 2D - P@2, 4, 1, 3D + P@2, 4, 3, 1D + P@3, 4, 1, 2D - P@3, 4, 2, 1D,

P@2, 3, 1, 4D - P@2, 4, 1, 3D - P@3, 2, 1, 4D + P@3, 4, 1, 2D + P@4, 2, 1, 3D - P@4, 3, 1, 2D,

-P@1, 3, 2, 4D + P@1, 4, 2, 3D + P@3, 1, 2, 4D - P@3, 4, 2, 1D - P@4, 1, 2, 3D + P@4, 3, 2, 1D,

P@1, 2, 3, 4D - P@1, 4, 3, 2D - P@2, 1, 3, 4D + P@2, 4, 3, 1D + P@4, 1, 3, 2D - P@4, 2, 3, 1D,

-P@1, 2, 4, 3D + P@1, 3, 4, 2D + P@2, 1, 4, 3D - P@2, 3, 4, 1D - P@3, 1, 4, 2D + P@3, 2, 4, 1D,

-P@2, 3, 4, 1D + P@2, 4, 3, 1D + P@3, 2, 4, 1D - P@3, 4, 2, 1D - P@4, 2, 3, 1D + P@4, 3, 2, 1D,

P@1, 3, 4, 2D - P@1, 4, 3, 2D - P@3, 1, 4, 2D + P@3, 4, 1, 2D + P@4, 1, 3, 2D - P@4, 3, 1, 2D,

-P@1, 2, 4, 3D + P@1, 4, 2, 3D + P@2, 1, 4, 3D - P@2, 4, 1, 3D - P@4, 1, 2, 3D + P@4, 2, 1, 3D,

P@1, 2, 3, 4D - P@1, 3, 2, 4D - P@2, 1, 3, 4D + P@2, 3, 1, 4D + P@3, 1, 2, 4D - P@3, 2, 1, 4D<

AllLambdas2 = Flatten@Table@
Lambda@4, 3, 8i<, 8j<D,

8i, 4<, 8j, 4<
DD

8P@1, 2, 3, 4D - P@1, 2, 4, 3D - P@1, 3, 2, 4D + P@1, 3, 4, 2D + P@1, 4, 2, 3D - P@1, 4, 3, 2D,

-P@2, 1, 3, 4D + P@2, 1, 4, 3D + P@2, 3, 1, 4D - P@2, 3, 4, 1D - P@2, 4, 1, 3D + P@2, 4, 3, 1D,

P@3, 1, 2, 4D - P@3, 1, 4, 2D - P@3, 2, 1, 4D + P@3, 2, 4, 1D + P@3, 4, 1, 2D - P@3, 4, 2, 1D,

-P@4, 1, 2, 3D + P@4, 1, 3, 2D + P@4, 2, 1, 3D - P@4, 2, 3, 1D - P@4, 3, 1, 2D + P@4, 3, 2, 1D,

-P@2, 1, 3, 4D + P@2, 1, 4, 3D + P@3, 1, 2, 4D - P@3, 1, 4, 2D - P@4, 1, 2, 3D + P@4, 1, 3, 2D,

P@1, 2, 3, 4D - P@1, 2, 4, 3D - P@3, 2, 1, 4D + P@3, 2, 4, 1D + P@4, 2, 1, 3D - P@4, 2, 3, 1D,

-P@1, 3, 2, 4D + P@1, 3, 4, 2D + P@2, 3, 1, 4D - P@2, 3, 4, 1D - P@4, 3, 1, 2D + P@4, 3, 2, 1D,

P@1, 4, 2, 3D - P@1, 4, 3, 2D - P@2, 4, 1, 3D + P@2, 4, 3, 1D + P@3, 4, 1, 2D - P@3, 4, 2, 1D,

P@2, 3, 1, 4D - P@2, 4, 1, 3D - P@3, 2, 1, 4D + P@3, 4, 1, 2D + P@4, 2, 1, 3D - P@4, 3, 1, 2D,

-P@1, 3, 2, 4D + P@1, 4, 2, 3D + P@3, 1, 2, 4D - P@3, 4, 2, 1D - P@4, 1, 2, 3D + P@4, 3, 2, 1D,

P@1, 2, 3, 4D - P@1, 4, 3, 2D - P@2, 1, 3, 4D + P@2, 4, 3, 1D + P@4, 1, 3, 2D - P@4, 2, 3, 1D,

-P@1, 2, 4, 3D + P@1, 3, 4, 2D + P@2, 1, 4, 3D - P@2, 3, 4, 1D - P@3, 1, 4, 2D + P@3, 2, 4, 1D,

-P@2, 3, 4, 1D + P@2, 4, 3, 1D + P@3, 2, 4, 1D - P@3, 4, 2, 1D - P@4, 2, 3, 1D + P@4, 3, 2, 1D,

P@1, 3, 4, 2D - P@1, 4, 3, 2D - P@3, 1, 4, 2D + P@3, 4, 1, 2D + P@4, 1, 3, 2D - P@4, 3, 1, 2D,

-P@1, 2, 4, 3D + P@1, 4, 2, 3D + P@2, 1, 4, 3D - P@2, 4, 1, 3D - P@4, 1, 2, 3D + P@4, 2, 1, 3D,

P@1, 2, 3, 4D - P@1, 3, 2, 4D - P@2, 1, 3, 4D + P@2, 3, 1, 4D + P@3, 1, 2, 4D - P@3, 2, 1, 4D<

List@
LC2SA@AllPs@4D, AllLambdas2D,

LC2SA@AllPs@4D, Rerouting@2DD
D
8SparseArray@<96>, 816, 24<D, SparseArray@<8>, 824<D<

MatrixRank@LC2SA@AllPs@4D, AllLambdas2DD
10
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LinearSolve@
Transpose@LC2SA@AllPs@4D, AllLambdas2DD,

LC2SA@AllPs@4D, Rerouting@2DD
D
80, 0, -1, -1, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0<

NullSpace@LC2SA@AllPs@4D, AllLambdas2D �� TransposeD
881, 1, 1, 2, -1, -1, -1, 0, -1, -1, -1, 0, 0, 0, 0, 1<,

8-1, -1, 0, -1, 0, 0, 1, 0, 0, 0, 1, 0, 0, 0, 1, 0<,

8-1, 0, -1, -1, 0, 1, 0, 0, 0, 1, 0, 0, 0, 1, 0, 0<,

80, -1, -1, -1, 1, 0, 0, 0, 1, 0, 0, 0, 1, 0, 0, 0<,

8-1, -1, -1, -1, 0, 0, 0, 0, 1, 1, 1, 1, 0, 0, 0, 0<,

8-1, -1, -1, -1, 1, 1, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0<<

LinearSolve@
Transpose@LC2SA@AllPs@6D, AllLambdas@6, 4DDD,

LC2SA@AllPs@6D, Rerouting@3DD
D
80, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 0, 0, 0, 1, 1, 0, 0, 0, 1,

1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, -1, -1, -1, 0, 0, -1, -1, -1, 0, 0,

-1, -1, -1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 1, 0, 0, 0, 1, 1, 0, 0, 0, 1, 1, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0<

LinearSolve@
Transpose@LC2SA@AllPs@8D, AllLambdas@8, 5DDD,

LC2SA@AllPs@8D, Rerouting@4DD
D
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