[
n

N[Exp[2Pi | /3], 200]; eta = N[Exp[2Pi | /6], 2007;

o
n

{({1-J, J"~2, 0, -2J}, {J"2, 0, 0, J"2},
(372-1, J-1, J, -2}, (I-1, J-J7r2, 1-372, 2J}};

al pha = N[Root [1+2u1 +8#1% +511% + 8 u1" + 211° + #1° & 2], 100];
bet a = N[Root [1+21¢1+81¢12+5n13+81¢14+2n15+n16 & 4], 100];
mi = N[Root [1+2n1+8n12+5u13+8n14+2u15+u16 & 5], 100];

va = {-(-J+2J alpha) / ((-1+al pha) (J +al pha)),
(eta (1+J -alpha)) / ((-1+al pha) (J+alpha)), (eta (1+J+2Jalpha))/ (eta+al phaz), 1}
vb = {-(—J+2J beta) / ((-1+beta) (J+beta)), (eta(1+J-beta)) / ((-1+beta) (J +beta)),
(eta (1+J+2Jbeta)) / (eta+beta®), 1};
vm= {-(-J+23m) / ((-1+m) J+mu)), (eta (L+J-nmu)) / ((-1+m) (J+m)),
(eta (1+J+2Jnu)) / (eta+m?), 1}; vi={J, 1, 0, 0};

R = Abs [al pha”3]; r = Log[R]; Ta = Arg[al pha™3]; Tb = Arg[beta”3]; Tm= -Ta - Tb;

p = Transpose[{va, vl, vm vb}];
dx = {{r +|1 Ta, O, O, 0}, (O, O, 0, 0}, {0, O, I Tm O}, {0, O, O, -r +| Th}};
pdxi p = p. dx. I nverse[p];

A={{0, 0, 1, 372}, {J, 0, 0, J}, {0, J, 0, J}, {0, O, 0, -J"2}};

X = Tabl e[Fl atten[Matri xPower [A, i].pdxip. MatrixPower [A, -i 11, {i, 0, 17}1;
x = Tabl e[Mat ri xPower [A, i 1. pdxi p. Matri xPower [A, -i1, {i, 0, 17}1;

Di stance[m List, k_Integer] :=N[
Nor m[Tr anspose [Take[m k]]. Least Squar es [Transpose[Take[m k1], m[[k +11]]1-m[[k +11]111;

Map [Di st ance[X, #] & Range[Length[X] -1]]

{7.06075, 6.72807, 6.19009, 7.17648, 5.69842,
4.08814, 2.05316, 1.37461, 0., 0., 0., 0., 0., 0., 0., 0., 0.}

(*» There are 8 nonzero entries,

so we get dinmension 9 with this collection of vectors. Now

| et us conjugate the resulting independent vectors with the matrix B. =x)
X = Take [X, 97;

x = Take[x, 91;

B={{0, JA2-1,J , 0},
{0, J , 0 , 0},

(J, J-Jr2, 1-372, 0},
(1-372, 1-372, 1-J, 1}};

Y=Flatten[Tabl e[

Flatten[Matri xPower [B, i 1.x[[j1]. MatrixPower [B, -i 11, {i, 1, 5}, {j, Length[x]1}1, 17;
y = Flatten[Tabl e[Matri xPower [B, i ].x[[j 1]. Matri xPower [B, -i ],

{i, 1, 5}, {j, Length[x]}], 11,
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XY = Joi n[X, YI;
di st = Map[Di stance [XY, #] & Range[Length[XY] -11]

{7.06075, 6.72807, 6.19009, 7.17648, 5.69842, 4.08814, 2. 05316,

1.37461, 2.61148, 0., 6.20493, 6.92893, 2.55798, 3.68679, 2.81964, 0.,
o., o., o., o., o., 0., o., 0., 0., 0., 0., 0., 0., 0., O., 0., 0., 0.,

o., 0., o., o., 0., 0., 0., 0., 0., 0.,0.,0.,0.,0.,0.,0.,0.,0., 0.}

(» Note that there is a new entry, than zero,
then 5 nonzero entries. Thus the basic vectors are
{X1, ..., X9}={X, AXAN{-1},..., A8 X A{-8},

(Y1, Y3, ... Y7}= BXB"{-1}, B A"2 X A"{-2} B {-1}, ..., B A6 X AM{-6} B {-1} =)

Sel ect [di st, Positive]
Lengt h[Sel ect [di st, Positive]]

{7.06075, 6.72807, 6.19009, 7.17648, 5.69842, 4.08814,
2.05316, 1.37461, 2.61148, 6.20493, 6.92893, 2.55798, 3.68679, 2.81964}

14

(* The di nmension of our space is at |least the latter nunber plus one,
since we start counting distances fromthe second

vector. Thus we have found 15 i ndependent vectors. =)

N[y [[2]1]

{{-3.23019-1.16188 1, -2.62131+2.21648 i, -1.88856 +2.15104 1, -1.1558 +1.298851},
{-1.34163 - 0. 0715233 i, -0.732755+1.12612 1, -1.1558 +0.881874 1, 0. +1.33461 i},
{-0.185823 +2.288 1, 1.88856 +1.30493 1, 2.07438 +1.0546 1, 1.70274 +1.19764 1},
{3.96294 +2.288 1, 3.96294 -2.288 1, 2.07438 -3.59293 1, 1.88856 -1.018841}}

N[B. A. pdxi p. I nverse[B. A]]

{{-3.23019-1.16188 1, -2.62131 +2.21648 1, -1.88856 +2.15104 1, -1.1558 +1.298851},
{-1.34163 - 0. 0715233 1, -0.732755+1.12612 1, -1.1558 +0.881874 1, 0. +1.33461 1},
{-0.185823 +2.288 1, 1.88856 +1.30493 i, 2.07438 +1.0546 i, 1.70274 +1.19764 1},
{3.96294 +2.288 1, 3.96294 -2.288 1, 2.07438 - 3.59293 1, 1.88856 -1.018841}}

Y = Take[Y, 71;

Y =Delete[Y, 27;

XY =Join[X, YI;

di st = Map[Di stance [XY, #] & Range[Length[XY] -1]]

{7.06075, 6.72807, 6.19009, 7.17648, 5.69842, 4.08814,
2.05316, 1.37461, 2.61148, 6.20493, 6.92893, 2.55798, 3.68679, 2.81964}

Sel ect [di st, Positive]
Lengt h[Sel ect [di st, Positive]]

{7.06075, 6.72807, 6.19009, 7.17648, 5.69842, 4.08814,
2.05316, 1.37461, 2.61148, 6.20493, 6.92893, 2.55798, 3.68679, 2.81964}

14

NLY[[6]11] -Fl atten[N[B. Matri xPower [A, 6]. pdxi p. I nverse[B. Matri xPower [A, 6]]11]

{0. +0. i, 0. +0. 1, 0. +0. i, 0. +0. i, 0. +0. 1, 0. +0. i, 0. +0. i, 0. +0. 1,
0. +0. 1, 0. +0. 1, 0. +0. 1, 0. +0. 1, 0. +0. 1, 0. +0. 1, 0. +0. i, 0. +0. 1}



