= TextCell ["CGel | -Mann matrices"]

Al = {{0, 1, 03}, {1, O, O}, {O, O, O}}
A2 = {{0, -1, O}, {I, O, 0}, {O, O, O}}
{{1, 0, 03}, {0, -1, 03}, {0, 0, 0}}
{{0, 0, 13, {0, O, O3, {1, 0, 0}}
{{0, 0, -1}, {O, O, O}, (I, O, O}}
{{0, 0, 03}, {0, O, 1}, {0, 1, 0O}}
{{0, 0, 0}, {0, O, -1}, (O, I, O}}
(L/7Sagrt [3]1) = {{1, O, 0}, {O, 1, O},
= Conj ugat eTranspose [Al].
= Conj ugat eTranspose [Al].
= Conj ugat eTranspose [Al].
Conj ugat eTr anspose [A1].
nj ugat eTranspose [Al].
nj ugat eTranspose [Al].
nj ugat eTranspose [Al].
nj ugat eTranspose [Al].
nj ugat eTranspose [A2].
nj ugat eTr anspose [A2].
nj ugat eTranspose [A2].
nj ugat eTranspose [A2].
nj ugat eTr anspose [A2].
nj ugat eTranspose [A2].
nj ugat eTranspose [A2].
nj ugat eTr anspose [A2].
nj ugat eTranspose [A3].
nj ugat eTranspose [A3].
nj ugat eTr anspose [A3].
nj ugat eTranspose [A3].
nj ugat eTranspose [A3].
nj ugat eTr anspose [A3].
nj ugat eTranspose [A3].
nj ugat eTranspose [A3].
nj ugat eTranspose [A4].
nj ugat eTranspose [A4].
nj ugat eTranspose [A4].
nj ugat eTranspose [A4].
nj ugat eTranspose [A4].
nj ugat eTranspose [A4].
nj ugat eTranspose [A4].
nj ugat eTranspose [A4].
nj ugat eTranspose [A5].
nj ugat eTranspose [A5].
nj ugat eTranspose [A5].
nj ugat eTranspose [A5].
nj ugat eTranspose [A5].
nj ugat eTranspose [A5].
nj ugat eTranspose [A5].
nj ugat eTranspose [A5].
nj ugat eTranspose [A6].
nj ugat eTranspose [A6].
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A5
A6
A7
A8
b1l
b21
b31
b4l
b51
b61
b71
b81
b12
b22
b32
b42
b52
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b82
b13
b23
b33
b43
b53
b63
b73
b83
b14
b24
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b44
b54
b64
b74
b84
b15
b25
b35
b45
b55
b65
b75
b85
b16
b26
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{0, 0, -2}}
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b36 = Conj ugat eTranspose [A6]. A3
b46 = Conj ugat eTranspose[A6]. A4
b56 = Conj ugat eTranspose [A6]. A5
b66 = Conj ugat eTranspose [A6]. A6
b76 = Conj ugat eTranspose[A6]. A7
b86 = Conj ugat eTranspose[A6]. A8
b17 = Conj ugat eTranspose [A7]. A1
b27 = Conj ugat eTranspose [A7]. A2
b37 = Conj ugat eTranspose [A7]. A3
b47 = Conj ugat eTranspose [A7]. 24
b57 = Conj ugat eTranspose [A7]. A5
b67 = Conj ugat eTranspose [A7]. A6
b77 = Conj ugat eTranspose [A7]. A7
b87 = Conj ugat eTranspose[A7]. A8
b18 = Conj ugat eTranspose [A8]. A1
b28 = Conj ugat eTranspose [A8]. A2
b38 = Conj ugat eTranspose [A8]. A3
b48 = Conj ugat eTranspose [A8]. A4
b58 = Conj ugat eTranspose [A8]. A5
b68 = Conj ugat eTranspose [A8]. A6
b78 = Conj ugat eTranspose [A8]. A7

b88 = Conj ugat eTranspose [A8]. A8

M= {b11, b21, b31, b4l, b51, b6l, b71, b81, bl2, b22, b32, b42, b52, b62, b72,
b82, b1l3, b23, b33, b43, b53, b63, b73, b83, bld, b24, b34, b44, b54, b64, b74,
b84, bl5, b25, b35, b45, b55, b65, b75, b85, bl6, b26, b36, b46, b56, b66, b76, b86,
b17, b27, b37, b47, b57, b67, b77, b87, bl8, b28, b38, b48, b58, b68, b78, b88}

V=Mp[Flatten, M

I'i near | ndependenceQ = Not [RowReduce [V][[-1]] == Tabl e[0, {3}]]

oufij= Gel | -Mann matrices

oujz= {{0, 1, 0}, {1, O, O}, {0, O, O}}
oug= {{0, -1, 0}, {1, 0, 0}, {0, O, 0}}
oufa= {{1, 0, 0}, {0, -1, 0}, {0, O, 0}}
oups= {{0, 0, 13}, {0, O, O}, {1, O, 0}}
oufel= {{0, 0, -1}, {0, O, 0}, {1, O, O}}
ouf7= {{0, 0, 0}, {0, O, 1}, {0, 1, 0}}

oufg= {{0, 0, 0}, {0, O,

o {2 0.0], fo

oufio= {{1, 0, 0}, {0, 1, 03, {0, 0, 0}}

{0, 1, 0}}

5 -

ou11= {{1, 0, 0}, {0, -1, 0}, {0, O, O}}
oufi2)= {{0, -1, 0}, {1, 0, 0}, {0, O, O}}
oufiz= {{0, 0, 0}, {0, O, 1}, {0, O, O}}
ouf14)= {{0, 0, 0}, {0, O, -i}, {0, O, O}}
oufis= {{0, 0, 1}, {0, O, 0}, {0, O, 0}}

oupel= {{0, 0, -1}, {0, 0, 0}, {0, O, O0}}
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out17]= {{0, \/137, O}, {\/137, 0, 0}, {0, O, 0}}

oufig= {{-1, 0, 0}, {0, i, O}, {0, O, O}}
oufio= {{1, 0, 0}, {0, 1, 0}, {0, O, 0}}
ouy20= {{0, 1, 0}, {i, O, 0}, {0, O, 0}}
oupzi= {{0, 0, 0}, {0, 0, i}, {0, O, 0}}
oufz= {{0, 0, 0}, {0, 0, 1}, {0, 0, 0}}
ouf23= {{0, 0, -1}, {0, O, O}, {O, O, O}}
out24= {{0, 0, -1}, {0, O, 0}, {0, O, 0}}

o). |

NN
oupzel= {{0, 1, 0}, {-1, O, 0}, {0, O, 0}}

i

out[25]= {{0 -

, 0, o}, (0, 0, 0}}

ouf27= {{0, -1i, 0}, {-1i, O, 0}, {0, O, O}}
oupzel= {{1, 0, 0}, {0, 1, 0}, {0, O, 0}}
ou29)= {{0, 0, 1}, {0, O, 0}, {0, O, 0}}
ouyzo= {{0, 0, -1}, {0, 0, O}, {0, O, O}}
ouzi= {{0, 0, 0}, {0, O, -1}, {0, 0, 0}}
ouz2= {{0, 0, 0}, {0, O, i}, {0, O, 0}}

1

out[33]= {{% 0, O}, {O, \/13_ O}, {0, O, O}}

ouz4)= {{0, 0, 0}, {0, O, O}, {0, 1, 0}}
ouyzs= {{0, 0, 0}, {0, O, O}, {0, -1, O}}
ouzel= {{0, 0, 0}, {0, O, O}, {1, O, O}}
oufs7= {{1, 0, 0}, {0, O, O}, {0, O, 1}}
ouyzs= {{i, 0, 0}, {0, O, O}, {0, O, -1i}}
ouf39= {{0, 1, 0}, {0, O, 0}, {0, O, O}}
oua0)= {{0, 1, 0}, {0, O, 0}, {0, O, 0}}

outia1]= {{o, 0, -—}, (0, 0, 0}, {E 0, o}}

ou42)= {{0, 0, 0}, {0, O, O}, {0, i, O}}
ouf43= {{0, 0, 0}, {0, O, O}, {0, 1, 0}}
ougas= {{0, 0, 0}, {0, 0, 0}, {i, O, 0})

oufss= {{-1i, 0, 0}, {0, O, O}, {O, O, i}}
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ous6= {{1, 0, 0}, {0, O, O}, {0, O, 1}}

outa71= {{0, -1,

outagl= {{0, 1,
out[49]= {{0 0,

ouso)= {{0, O,
ous1= {{0, O,
ous2)= {{0, O,
ouz3l= {{0, O,
outs4= {{0, O,
oussl= {{0, O,

ousel= {{0, O,

out[57]= {{0, 0,

outsel= {{0, O,
ous9)= {{0, O,
oute0l= {{0, O,
our= {{0, O,
ous2l= {{0, O,
out3l= {{0, O,

outea= {{0, O,

out[65]= JL{O, 0, 03, {0, 0,

out[66]= { {0,

out[67]= {{0 -

1

03,

0},

2i
V3

0},
0},
0},
0},
0},
0},

0},

0},

0},
0},
0},
0},
0},
0},

0},

{0, 0, 0}, {0, O, O}}
{0, 0, 0}, {0, 0, 03}

, {0, 0, 0}, L,O,O
b0 0 (o]

{0, 0, 0}, {1, 0, 0}
{0, 0, 0}, {1, O, O}}
{0, 0, 0}, {0, -1, O0}}
{1, 0, 0}, {0, O, 0}}
{1, 0, 0}, {0, 0, 0}}
{0, 1, 0}, {0, O, 1}}

{0, i, 0}, {0, O, -1}}

fo.0.- ] fo. —. 0]}

{0, 0, 0}, {1, 0, 0}}
{0, 0, 0}, {-1, O, 0}}
{0, 0, 0}, {0, -1, 0}}
{-i, 0, 0}, {0, O, 0}}
{1, 0, 0}, {0, 0, 0}}
{0, -i, 0}, {0, O, 1i}}
{0, 1, 0}, {0, O, 1}}
21 i

ﬁ}’ g V3

0}

. 0}, {——, 0, 0}, (0, 0, 0}}

, 0, 0}, (0, 0, 0}}

outfes]= {{— 0, o}, {0, -i, 0}, (0, 0, 0}}

V3

out[69]= {{0 0,

out[70]= {{0 0,

V3
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out71= {{0, 0, 0}, {0, 0, i} {0, 7i, 0}}

V3 V3
oura {10, 0, 01, [0, 0, @} [o, 2@ o}]

1

= (. 0. 0} fo. 2. o). fo. 0. 3]}
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out[74]= {{{1, o, 0}, {0, 1, 0}, {O, O, O}}, {{i, O, O}, {O, -1, O}, {O, O, O}},

{{o, -1, 03, {1, o, O}, {O, O, O}}, {{O, O, O}, {O, O, 13, {O, O, O}3,
{{o0, o, 0}, {0, O, -1}, {O, O, O}}, {{O, O, 13}, (O, O, O}, {O, O, O},

1 1
({0, 0, -1}, {0, 0, 0}, {0, O, 0}, {{0, S 0}, {— 0, 0}, (0, 0, 0}},
NE) V3
({-i, 0, 0}, {0, i, 0}, {0, O, 0}}, {{1, 0, O}, {0, 1, 0}, {0, 0, 0}},
{{0, i, 0}, {1, 0, 0}, {0, O, O}}, {{0, 0, 0}, {0, 0, 1}, {0, 0, 013},
({0, 0, 0}, {0, 0, 1}, {0, 0, 0}}, {{0, O, —i}, {0, 0, 0}, {0, 0, 0}},

1 1

({0, 0, -1}, {0, 0, 0}, {0, O, 0}, Ho, -, o}, {7 0, o}, (0, 0, 0}},
V3 V3

({0, 1, 0}, {1, 0, 0}, {0, O, 0}}, {{O0, -i, O}, {-i, 0, 0}, {0, O, 0}},

({1, o, 03, {0, 1, O}, (O, O, O}3, {{O, O, 13y, {O, O, O}, {0, O, O},

({0, 0, —i}, {0, 0, 0}, {0, 0, 0}}, {{0, 0, 0}, {0, O, -1}, {0, O, 0}},

({0, 0, 0}, {0, 0, i}, {0, 0, 0}}, H\/l* 0, o}, {0, vi 0}, (0, 0, 0}},
3 3

{{o0, o, o}, {0, O, 0}, {O, 1, O}}, {{O, O, O}, {0, O, O}, {O, -1, 0},
{{o0, o, 0}, {0, O, O}, {1, O, O}}, {{12, O, O}, (O, O, O}, (O, O, 133,
{{1, 0, 03, (O, O, O3}, {O, O, -1}}, ({0, 1, O}, {O, O, O}, {O, O, O}3},

({0, i, 0}, {0, 0, 0}, {0, 0, 0}}, {{0, 0, \/;} (0, 0, 0}, {Jl? 0, o}},

{{0, o, 03, {0, 0, O}, {O, 1, O}}, {{O, O, O}, {O, O, O}, {0, 1, O}},
{{o0, o, 0}, {0, O, O}, {1, O, O}}, {{-1, O, O}, {O, O, O}, {0, O, 1}},
{{1, o0, 0}, {0, 0, 0}, {O, O

» 133}, {{0, -i, 03}, {0, O, O}, {0, O, O}},

21 i
o, 1, 0}, {0, 0, 03}, {0, O, 0}, o, ob —¢, {0, O, 0}, {—, O, O}},
(1 boo boo 1 {{ ﬁ} { } {ﬁ }

{{0, o, 0}, {0, O, O}, {1, O, O}3, {{O, O, O}, {O, O, O}, {1, O, O}3},
{{o0, o, 0}, {0, O, O}, {O, -1, O}}, {{O, O, O}, {1, O, O}, {O, O, O},
{{o0, o0, 03, {1, O, O}, {O, O, O}3, {{O, O, O}, (O, 1, O}, {0, O, 133},

2 1

({0, 0, 0}, {0, i, 0}, {0, O, -i}}, {{o, 0, 03, {o, 0, -7}, {o, i o}},
V3 V3

({0, 0, 0}, {0, 0, O}, {i, 0, 0}}, {{0, O, 0}, {0, O, O}, {-1, 0, 0}},

{{0, 0, 03}, {O, 03, {0, -1, 0}}, {{O, O, O}, {-1, O, O}, {O, O, O},

({0, 0, 0}, {1, 0, 0}, {0, 0, 0}}, {{0, O, 0O}, {0, —i, O}, {0, 0, i}},

) fo— o),

({0, 0, 0}, {0, 1, 0}, {0, O, 1}, {{0, 0, 0}, {0, 0,
V3
1 1 i i
0, —, o0l, {— o, 0!, {0, 0, 011, {{o, - , ol
ffor o) [ o0) o o) {fo -0

Hi 0, 0}, {0, -i, 0}, {0, 0, 0}}, {{0, 0, i} {0, 0, 0}, {-i, 0, 0}},

V3 V3 V3 V3
}, (0, 0, 0}, {-

2 1 2
Ho, 0, - , .
V3 V3

{{0, 0, 0}, {0, 0, -

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

i
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out[75]= {{1, 6,06 10 0 0 0} {1, 0,0, 0, -1, 0, 0, O, O}, {O, -1, 0, 1,0, 0, O, O, O},

Out[76]=

{0, 0,0 0,0 1,00 03 (0,0 0,00, -4, 0, 0, 0}, {0, 0, 1, 0, 0, 0, 0, 0, O},

1
(0, 0, -i, 0, 0, 0, 0, 0, 0}, {o, 0

1
, —,0, 0 0,0, o}, (-i, 0, 0, 0, i, 0, 0, 0, 0},
\/3 \3

(1, 0,0, 0,1, 0,0, 0, 0}, {0, i, 0, i, 0, 0, 0, 0, 0O}, {0, 0, 0, 0, O, i, O, O, 0},
{0, 0,0 0,0, 1, 0, 0, 0}, {0, 0, -4, 0, 0, 0, 0, O, 0}, {0, 0, -1, 0, 0, O, 0, O, 0},
i i
{0, - . 0, , 0,0 0,0, o}, {0, 1, 0, -1, 0, 0, 0, 0, 0},
V3 3

{0, -1, 0, -1, 0, 0, 0, O, O}, {2, 0, O, O, 1, O, O, O, O}, (O, O, 1, O, O, O, O, O, O}
{0, 0, -1, O, 0, 0, O, O, O}, {0, O, O, O, O, -1, O, O, O}, (O, 0,0,0,0, 1, O

1 1
[—. 0,00 -—- 0000} 000000 0 10} {000 0 00 0, i, 0},
V3 V3
{0,0,0,0,0 0, 1,0 0} {1, 0,0,0,0,0 0,0, 1}, {i, 0, 0, 0,0, 0, 0, 0, -},
2

(0, 1, 0, 0,0, 0,0 0,0}, {0, i, 0, 0, 0, 0, 0, 0, 0}, {0, 0, -—,00 0 — 0, o},
V3 V3

(0, 0,0, 0, 0 0 0, i, 0}, {0, 0,0, 0,0, 0,0, 1, 0}, {0, 0, 0, 0, 0, 0, i, 0, 0},

(-i, 0,0, 0,0, 0, 0, 0, i}, {1, 0, 0, 0, 0, 0, 0, O, 1}, {0, -i, 0, 0, 0, 0, 0, O, 0},

(0, 1, 0, 0, 0, 0, 0, 0, 0}, {o, 0, il, 0,0 0 . o0 o}, {0, 0,0, 0, 0,0, 1, 0, 0},
V3 V3

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

0,0 0,0 1, 0, 0

{0, 0,0 0,00 1, 0,0 _
0 0, 0 , 0,0, 0, 1}, {0, 0, 0, 0, i, 0, 0, O, -1},

{0, 0, 0, 1, O,

2 1
{00,000 -— 0 — 0} {0,000 0,0 i, 0 0} {00,000, 0 -1, 0, 0},
NE) V3
{0, 0, 0, 0, 0, O, O, -1, O}, {0, O, O, -1, O, O, O, O, O}, {O, O, O, 1, O, O, O, O, O},
2i i
(0, 0,0, 0 -i, 0,0, 0, i}, {0, 0, 0, 0, 1, 0, 0, 0, 1}, {o, 0, 0, 0, O, .0, , o},
NE) V3
1 1 i i
{0, .0, —,0 0,0, 0, 0}, {0, - . 0, , 0,0, 0,0, o},
NE V3 V3 V3
1
{—, 0,0 0 -—, 0,0, 0, 0}, {o, 0, , 0,0 0 -—, 0, 0},
\3 <3 A3 A3
i i 1 2
{o, 0,-——,0 0, 0, - . 0, o}, {0, 0,00 0 —, 0, -—, o},
N V3 V3 V3
i 2i 1 4
{o, 0, 0,0, 0, - , 0, - —, o}, {7, 0,0 0 —,0, 0,0, 7}}
3 V3 3
True

|7



