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L=6 qKZ solution

Inf41):= ali_, j_1 s=qz[i]l -q ! z[]]

bli_, 3_] :=a? z[i] -a® z[5]

RN

g[l] :=a[1, 2] a[1, 3] a[2, 3] a[4, 5] a[4, 6] a[5, 6]

/A~ AN

g[2] :=a[1, 2] a[3, 4] a[5, 6] :
(-q* 2[1] 2[2] z[3] - q* z[1] z[2] z[4] +Q® =[1] =z[3] z[4] +
q* z[2] z[3] z[4] +q°® z[1] z[2] 2[5] -a 2 2[3] z[4] Z[5] +
@ z[1] z[2] 2[6] ~q ? 2[3] z[4] z[6] -q % z[1] 2[5] 2[6] -
q? z[2] z[5] z[6] +a™* z[3] z[5] z[6] +a* z[4]) z[5] z[6])

A /AN

g[3] :=a[2, 3] a[2, 4] a[3, 4] a[5, 6] b[6, 1] b[5, 1]

AN A~

g[4] :=a[l, 2] a[3, 4] a[3, 5] a[4, 5] b[6, 1] b[6, 2]

NN
g[5] :=a[2, 3] a[4, 5] b[6, 1]

(@ z[1] 2[2] z[3] -qz[2] z[3] z[4] ~q=[2] z[3] 2[5] -
Qz[1] z[4] z[5] +q * z[2] z[4] z[5] +q > z[3] z[4] =[5] -
qz[1) z[2] z[6] ~q=z[1] =z[3] z[6] +q " =[2] z[3] z[6] +
a ' z[1) z[4] z[6] +q* 2[1] z[5] z[6] -q® z[4] z[5] z[6])

glil]
g[1]
{{g-» -Exp[In/3]}, {g—-1}}] // TableForm

FullSimplify [Tahlﬂ [Fac tor [

fozlk ] 1], {3, 1, 53] /.

Out{48]TablaFocrm=

1 2 1 1 2
1 4 = i 10
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MdathMurink

Degree of the variety M.M =0

M upper triangular complex +nxn

Inj1}:= Clear[p, m, M, £, n]
pli_, j_] :=Block[{val}, val =0; If[i < j, val =m[i, j]]; val]
M[n ] := Array[p, {n, n}]
n==6; M[n] // MatrixForm
f = Flatten[Table[Table[ (M[n] .M[n]) [[i, j]1], {3, L +2, n}]., {4i,:
£ // TableForm

Dutf4l/MatrixForm=

|" 0 m[l, 2] m[l, 3] ml{l, 4] m[1,6 5] m[l, &]

i 0 m[2, 3] m{2, 4] m[2, B] m[Z, 6]

0 0 0 mi3, 4] m[3, 5] m[3, 6]
0 0 0 0 m[4, 5] m[4, 6]

| O 0 0 0 a MS 8] |

V0 0 0 0 0 o

Gt TableFarm=

mil,; 21m[2; 3]

m[l, 2] m[2, 4] +m[L, 37 m[3, 4]

m|l, 2|m}2d, 5] +m[l, 31 m{3, 5] +m[L, 4] m[d, 5]

m[l, 2] m[2, 6] +m[1l, 3] m[3, 6] +m[1l, 4] m[4, 6] +m[1l, 5] m[5, 6]

miz, 3T ml3, 4]

m(2, 3]m[3, 5] +m[2, 4] m[4, 5]

m(2, 3]m[3, 6] +m[2, 4] m[4, 6] +m[2, 5] m[5, 6]
[ ]

, 4]m[4, 6] +m[3, 5] m[5, 6]

s

2
2
3, 4]1m[4, 5]
3
4, Sl ml5; 8]
In[7];:= Clear[£f0, g, g0, 1, 4, 1, L, num]
f0 = Flatten[Table[Table[M[n] [[i, §]], {j, i +1, n}], {i, 1, n-1
n+l
2 L
For[i=1, i <num, i++, 1[i] = Random[Complex];
For[j =1, j s Length[f0], j++, 1[i] =1[i] + Random[Complex] * £0
Clear(i, j]
NSolve[Join[£f, Table[1[i], (i, 1, num}]] == 0, £0];
Length[%]

n
L = Length[£]; num = Flaur[;] Flﬂﬂr{

Out[13l= 23



MdorMutrinb

Inf14}= ¥ = £0 /. %12; 1 = Length[y]; r = Length[y[[1]]]; mes = {};

For[i=1, i1, i++, tes = {)};
For[j=1, jsx, j++, If[Abs[y[[i, §]]] < .0001, tes = Append [te:
mes = Append [mes, tes]]

a[i_] := Length[Position[mes, Sort[mes][[i]]]]

Print["l!;_3=1~!4,5:n " E.I'l]]
Print ["M; ;=M; 4=Ms ¢=0 "5 a11]]
Print [ "My, 2=M3, ¢=M;,5=M,,5=0 " a[l6]]
Print['H2‘3=H2,4=H3,4=H5_5:D "2 al22]]
Prin.t['H1,3=m1,3=1-1=;3=M¢,5=M4,5=H5,5=D "o af23]]
Mz, 5=Mg 5=0 310

My, z2=M3, 4=Ms =0 .4

My 2=M; 4=M3 5=My 5=0 - d

My 3=Mz 4=M3 4=Ms =0 - 4

My,2=My 3=Mp 3=My =My g=Mz ¢=0 -1
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