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T-Run

[2’ 3’ 2’ 3’ 4’ 4’ 1’ 1]’ [6I 7’ 6’ 7’ 8’ 8’ 5’

POSSIBLE RANKS

1x8
2 x4

BASE DETERMINANT 505/4096, .1232910156
NullSpace of A
{1, 5}, {3, 7}, {2, 6}, {4, 8}
Nullspace of A
{7531 °," {5H{1H " [6e3{2}] °," [{8}{4}]
STRATIFIED CYCLE COVERS

Degree O
1

Degree 1
0

Degree 2
v[5] v[8] + v[2] Vv[3]

Degree 3
v[4] v[5] v[7] + v[1] v[6] V[8] + Vv[3] v[4] v[6] + Vv[1] v[2] V[7]

Degree 4
v[1] v[4] v[6] v[7] + v[2] v[3] V[5] Vv[8]

Degree 5
2 v[3]v[4] v[5] v[6] v[8] + 2 v[2] v[3] v[4] v[5] v[7] + 2 v[1] v[2] v[3] v[6] Vv[8] + 2 V[1]
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v[2] v[5] v[7] v[8]

Degree 6
4 v[1] v[4] v[5] v[6] v[7] v[8] + 4 v[1] v[2] v[3] v[4] v[6] V(7]

Degree 7
0

Degree 8
16 v[1] v[2] v[3] v[4] v[5] v[6] v[7] v[8]

TRACETWO =1
det AT =0

|
[©2][9;]

|
[e2][V,]

|
(@)
(@)
(@)

(e2][9;]
o
o

o
o
o
o

AT =

o o=
(@) [e2][9;!

o
o
(]
o A~ O
o o
o o
o
[©)][V; BN ] [V,

o
o
o

AN~ O~
<21 [V, B )] [V,

AT ranking is 2, "vs", 4

LeveIZdet=ﬁ(—5+52)(1+s)2(—1+s)(101—44s+1052—4s3+s4)

RANK of R is 4

R ranking is 2, "vs", 4
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RBAR ranking 1, "vs", 2
RANK of B is 4

B ranking is 2, "vs", 4
BBAR ranking 1, "vs", 2

"R CYCLES", 1 + v[2] v[3]
"B CYCLES", 1 + v[5] v[8]

Eigenvalues

R: [0,0,0,0,0,0.,1,-11]
B: [0,0,0,0,0,0,1.,-11]
NullSpace of R

{[0,0,0,0,1,0,0,0]1I0,0,0,0,0,1,0,0]1[0,0,0,0,0,0,1,0][0,0,0,0,0, 0, 0,
11}

NullSpace of B

{0,1,0,0,0,0,0,0},1I0,0,1,0,0,0,0,0][0,0,0,1,0,0,0,0][1,0,0,0,0,0, 0,
ol

NullSpace of R*

{[_11 05 11 01 01 O’ O! 0]5 [01 05 O! 01 _]-1 11 O’ 0]1 [01 01 05 01 01 01 _17 1]1 [05 _15 O! ]-1 01
0, 0, O}

NullSpace of B*

{[_1’ 01 11 O’ 01 Os O’ 0]5 [0’ _1’ 01 11 O’ 01 Os O]’ [O’ 0’ 01 O’ _1’ 11 01 O]’ [O’ 0’ O’ 01 O’ O’
-1, 11}

FIXED POINTS DIMENSION 1
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1 1 1 1
010133111
1 111
00040000 10103333
00400000 1111
010143111
04000000 11
40000000 10103535353
PROTO- M=t 6000004 “|1111
11110011
00000040 L
00000400 553550011
00004 0©O00O0 %%%%1100
%%%%1100

"RANK of Nis ", 3, "RANK of Mis ", 8

"RANK of the KERNEL is ", 2

"ldemSolvability Check", 1 "Trace mark", 0, "Rank mark", 2, "for kernel rank", 2
degree 1: % (v[1]+ v[2] + vI[3] + v[4] + v[5] + v[6] + v[7] + VI[8])

degree 2: % (v[1]v[4] + vI2]v[3] + v[5]v([8] + v[6]lVv[7])

Group spectrum 1+t + t2

KERNEL STRUCT URE
"PT1" = {{1, 3, 7, 8}, {2, 4, 5, 6}}
"PT2" ={{1, 3,5, 6},{2, 4, 7, 8}}

"RG1" = {5, 8}
"RG2" = {6, 7}
"RG3" = {2, 3}
"RG4" = {1, 4}

m =1[00,1,000,0,1,00,0,0,0000000000,001,1,0,0]
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supp 12 = {3, 8, 25, 26}
u2=1[2,072,1,1,1,1,2,0,1,1,1,1,2,1,1,1,1,1,1,1, 1,0, 2, 2, 2, 2, 0]

supp u2 =1{1, 3,4,5,6, 7, 8, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 24,
25,26, 27}

Action of R on ranges, [[4], [4], [3], [3]]
Action of B on ranges, [[1], [1], [2], [2]]

RPARTS [2, 2]
BPARTS [1, 1]

-3 3
Action of R and B on the blocks of the partitions:
R-BLOCKS,
[4, 3, 4, 3]
B-BLOCKS,
2,1,1,2]
with invariant measure, [1, 1, 1, 1]

N by blocks, N - check: true

b1 =1{1,3,7,8}
b, ={2,4,5, 6}
bz ={1, 3,5, 6}
by =1{2,4,7, 8}

dim(span of partition vectors), rank(Ng), rank(N): 3, 3, 3
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h2] o 0 h1] 0 O O O
O hl21 1] 0 0 O O ©
O h[1l A2l 0 O O O O
Centralizer = h[1] 0 0 h[Z] 0 0 0 0
0O 0 0 0 h2] 0 0 n1]
0O 0 0 0 0 hR2] K1l O
0O 0 0 0 0 h1 K21 O
0O 0 0 0 h1l 0 0 hK2]
LIE STRUCT URE

Dimension of Lie algebra: 12, Shape: 3 & 9/7

-1 0 11 O
0O -1 11 O
0O 1 00 O
CLB = 1 0 00 O
0O 0 11 -1
O 0 10 O
0O 0 01 O
0O 0 00 1

R and B Cycles. V.
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1 1 1 1
0 55 000O0O 0 00O > 00 >
1 1 1 1
0 55 0 0O0ODO 0 00O > 00 >
1 1 1 1
0 55 000O0O 0 00O > 00 >
1 1 1 1
0 55 0 0O0OO 0 00O > 00 >
QR=1 0 = 1 1
0 55 000O0O 0 00O > 00 >
1 1 1 1
0 55 0 0O0OO 0 00O > 00 >
1 1 1 1
0 55 000O0O 0 00O > 00 5
1 1 1 1
0 55 0 0O0OO 0 00O > 00 >
Qr in Vec(K)? , {{2, 3}}, true
Qg in Vec(K)? , {{5, 8}}, true
-1 23 7 =9 -1 =17 7 =9
40 40 40 40 40 40 20 40
=9 7 23 -1 =9 7 =17 -1
40 40 40 40 40 40 40 40
-1 23 7 -9 -1 -17 7 =9
40 40 40 40 40 40 40 40
-9 7 23 -1 =9 7 =17 -1
y_|? %0 40 20 30 20 TF0 90
|zz 2 9 17 -z 1 9 -23
40 40 40 40 40 40 40 40
-z 1 9 17 -7 1 9 =23
40 40 40 40 40 40 40 40
iz 9 1 -7 =23 9 1 7
40 40 40 40 40 40 40 40
iz 9 1 -7 =23 9 1 -7
40 40 40 40 40 40 40 40
Omega-checks true, true
_ 1 1 1 1 -1
nR_(o 110000 o)vs(o 110000 o) QR vs Q- V)
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n3=(o 000

N~

oo%)vs(oooo

N[~

00 %) Qg vs QU+V) 1

LOCAL GROUPS

1, "partition”, {{1, 3, 7, 8}, {2, 4, 5, 6}}

1, "range”, [5, 8, [[8, 5, 8,5, 5,5, 8,8],[5,8,5,8,8,8, 5, 5]]
2, "range", [6, 7], [[7,6,7,6,6,6,7,7],[6,7,6,7,7,7,6, 6]]
3,"range", [2,3],1[3,2,3,2,2,2,3,3],[2,3,2,3, 3, 3,2, 2]]
4,"range", [1,4],[[4,1,4,1,1,1, 4,4],[1, 4,1, 4, 4,4, 1, 1]]
2, "partition”, {{1, 3, 5, 6},{2, 4, 7, 8}}

1, "range”, [5, 8], [[8, 5, 8,5, 8, 8, 5,5],[5, 8,5, 8,5,5, 8, 8]
2, "range", [6, 71,[(7,6,7,6,7,7,6,6],[6,7,6,7,6,6, 7, 7]

3, "range", [2,3],1[3,2,3,2,3,3,2,2],12,3,2, 3,2, 2,3, 3]]
4, "range’, [1,4],[[4,1,4,1,4,4,1,1],[1,4, 1,4, 1, 1, 4, 4]]

10
"group has", 2, "elements” Group element 1,1 = <0 1>

g1 = |l
g2 = [l1, 2]]
linear dimension, 2

"Symmetric?", true

Is Z in Vec(K)? true
(h[1] hl2])

"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 0>
01
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2, "coeff", 1

2[2]:<0 1)
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. —-1.

PermChars :=

= N =
= O =

Group spectrum: 1+ t+ t2

Molien Seriesto order 10: 1+t + 2t2 + 21‘3 +3t4 432 + 4t6 + 4t + 5t8 +5
t9 + 6t10

n-choose-rank

{1, (1, 21}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 6]}, {6, [1, 71}, {7, [1, 81}, {8, [2, 31},
{9, [2, 41}, {10, [2, 5]}, {11, [2, 6]}, {12, [2, 7]}, {13, [2, 8}, {14, [3, 4]}, {15, [3, 5]},
{16, [3, 61}, {17, [3, 71}, {18, [3, 81}, {19, [4, 5]}, {20, [4, 61}, {21, [4, 7]}, {22, [4, 8]},
{23, [5, 6]}, {24, [5, 71}, {25, [5, 8]}, {26, [6, 71},{27, [6, 8]}, {28, [7, 8]}

KERNEL HIERARCHY

me =
(0010000100000000000000001100)

{3, 8, 25, 26}

uz2 =
2021111201111211111111022220)

{1, 3,4,5,6, 7,8, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 24, 25, 26,
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27}

picheck (1 1 1 1111 1)

ml=(11111111)
ul=(11111111)
picheck (1 1 11111 1)

Column Projections

00O00O

o

(=Y

Il
O O = K= Nk NFE N N
= =R O O NIF NF NEFE N[F

o O O o o
o O O o O

O O = K= N NRFk NF N
= = O O NIk Nk NF N

o O O o O
o O O o O
o O O o O
o O O o O
o O O o O
o O O o O

idem-checks

idem-checks

NO-checks

NO-checks
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o O O O O
o O O O O
o O O O o
o O O O o
o O O O o
o O O O o

idem-checks NO-checks

)

w

|
Nl= N= N~ NFE R O ~r O
Nl N NEFE N O R O -

o O O O O
o O O O O

idem-checks NO-checks

o
o

o
o

o
o

R

D

I
Nl N N N O kR O B
Nl= N NF N R O ~r O

Row Projections
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N N N N O O < <
N N N N O O « <«
N N N N < < O O
N N N N & < © O
©O < © < NN NN N N
<t O < O NN N NN
O < O©O < N N N (N
<t O < O NN N NN
Il
=
pZa
—[00 |00 =00 =0 O o It <
—|00 |00 |00 |00 (@) o <t <
—|00 |00 |0 |00 |t | (@) o
—|00 |00 |0 |0 |+ A< o o
o < o —|<+ o0 —|co |0 |0
—|< (@] —|<t o —|cO0 |00 |00 |00
(@) —< (@) —|<t+ =0 |0 |00 |00
—|< o —|<t o —|cO0 |00 |00 |00
Il
—

CHECKING NULLSPACES

mA=[1,1,1,1,-1,-1, -1, -1]

RB

-t -t t
-t -t t

-s —-s st

S

-s —-s st

S
0
0
0

0
0
0

0
0
0

0O 00 O
0O 00 O
0O 00 O

0
0
0

010
0 01

1
1

-1 00
-1 00

-1
-1
0
0

-1100
0 00O

0 0O
-1 01

10 0 00O

0

-1

ker N

checks

mAviakerNC (-1 -1 -1 1 1)

RB checks

-t

—-S

-t

)

-t
-t

-s 0
0

0
0

)
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ker M. = RB checks

_ O O O O O
nuh u»w O O O O

I
=

—-S S

O O O O »r O O
O R O B O O -k B
o

= = O O O O R KM
O O O © O =

+ 4+ O O ~ un

O O O O un

—-S S

nxT=(0 4 0 4 0)

RNgR* =

O O R B O R O =
= = O O = O = O
O O R B O = O =
= = O O = O = O
O O B O = O =
O O R =B O = O =
R = O O B O = O
R = O O B O = O
O O O O O B O =
O O O O = O = O
O O O O O O =
O O O O = O = O
O O r B O O O O
O O r B O O O O
= =) O O O O O O
= = O O O O O O

BNpB* = , BB* =

_ = O O O = O =
O O B P O Rr O
R R O O O r»r O ~
O O B B O Rr O
O O Rr RBr B O L O
o O Rr B Rr O B+~ O
R B O O O Fr O BB
_ B O O O +r O B
O O O O O O B
O O O O R O = O
O O O O O O =
O O O O B O = O
O O B B O O O O
O O B B O O O O
_ = O O O O O O
= = O O O O O O

Do these reconstitute N? , true

Ranks: 4, 4, "vs", 2
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00000000 00000000
00000000 00000000
00000000 00000000
CNM=OOOOOOOOSkewT=OOOOOOOOSkewOmega
00000000 00000000
00000000 00000000
00000000 00000000
00000000 00000000
0000000 O
000000O0O
000000O0O
looooo0o000
"looooo0oo0o0o0
000000O00O
000000O0O
000000O0O
10103333
40040000 01013333
04400000 1111
D I
MO_40040000NO_0101§§§§
oroniony iz
00000440 %%%%1100
0O 000400 4 %%%%0011
23210011

“IS NM a combination of T and Omega?", true

NM = 16T + 0Q
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"IS NM in Vec(K)?", true
NM(4 4222222040 4)
"IS MN in Vec(K)?", true

MN(4 4 2 2 2222040 4)
T=32/1,rank = 2, ratio= 16/1, n%/r = 32/1
T=32/1,r=1/2,1/n%=1/2

p? =1/8,min T = 8/1, T-check is positive? 24/1
max r = 8/1, r-check is positive? 3/4
IS NOMO a combination of T and Omega? , true
NoMg = OT + 32Q
There are, 2, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 12
out of total no. of elements equal to 16

dim span idems 8 vs no. of idems 8
"PT1" ={{1, 3, 7, 8}, {2, 4,5, 6}}
"PT2" ={{1, 3,5,6},{2,4, 7, 8}}

"RG1" = {5, 8}
"RG2" = {6, 7}
"RG3" = {2, 3}
"RG4" = {1, 4}
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NC=

-1
-1
-1
-1
3

-1
-1
-1
-1
-1

-1
-1
-1
-1

-1
-1
-1
-1
3

3
-1
-1

-1

3
3

3
-1
-1
-1
-1

-1
-1
-1
-1
-1

-1
-1
-1
-1
-1

-1
-1
3

-1
-1

3

-1

mj|co

mj|co

m|co

m]|co

m|co

m|co

m|co

mM|co

m|co

mM|co

mM|co

mM|co

m]|co

mM|co

mM|co

NI

mM|o0

mM]|co

mM]|co

m|co

NST%)

m|oo

mM|co

mMJ|co

m|co

m|oco

mMj|co

mM|co

m|co

m|oco

mj|co

mM|co

m|co
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133 13333
1133535353
1133335
-1 -1 -1 -1 -1 -1
Mc-scaled = : 33 : 303 3 3 Nc-scaled =
=1 -1 -1 -1 47 =1 =1 4
3 3 3 3 3 3
2Pt
33333 13
I R
R
F 15137 3 373
R
1 F 1337 33
2R B R ol o
;37311 FF
2N B ol S N
N
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NcMc = McN¢e = commutator =

O O O O ©O O O O
O O O O © O O o
O O O O ©O O O o

SO O O O O O O O
OO O O O O O O O
O O O O ©O O O O
OO O O O O O O O
OO O O O ©O O O O
O O O O ©O O O O
O O O O © O O o
O O O O ©O O O O

O O 0O 0O 0O o0 o o © o o o o o o
O O 0O 0O 0O o0 o o © o o o o o o
O O 0O 0O 0O 0O o0 o © o o o o o o
O O 0O 0O 0O 0O o0 o © o o o o o o
O O O 0O 0O 0O o0 o © © o o o o o o

O O O O © O o o
O O O ©O © O o o
o O O O O O O O

Eigenvalues M,

8.,8.,38.,0.,0.,0.,0.,0.]

Eigenvalues N¢

3.,2.,2,0,0,0,0.,0.]

Eigenvalues M -scaled

[2.666666667, 2.666666667, 2.666666667, 0., 0., 0., 0., 0.]
Eigenvalues N.-scaled

[3.428571429,2.285714286, 2.285714286, 0., 0., 0., 0., 0.]
NullSpace M,

{[01 _15 11 O’ 01 Os 01 0]1 [_11 O’ 05 11 O’ 01 Os O]! [11 ]-’ 05 01 ]-’ ]-1 Os O]v [11 ]-’ 01 01 O’ ]-1
Os 1]! [O’ 0’ 01 01 O’ _11 1’ 0] }

NullSpace N,
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{[Os O’ 1’ 11 _11 Os O’ _1]1 [O’ 1’ 01 _11 0’ O’ 01 O]’ [Os O’ 0’ 01 _11 ]-s O’ O]s [0’ 01 0’ O’ 01

o1,-1],[1,0,0,1,-1,0,0, -1}
Eigenvalues My
8.,8.,8,8,0.,0.,0.,0.]
Eigenvalues Ny
4.,2.,2.,0.,0.,0.,0.0.]

NullSpace My

{[Os O’ 0’ 01 0’ _1’ 11 O]s [_1’ 0’ 01 11 O’ 01 Os O]’ [O’ _1’ 1’ 01 0’ O’ 01 O]’ [Os O’ 0’ 01 _11

0,0, 1}

NullSpace N

{[_1’ _1! 01 O! 11 01 Os 1]! [O’ _11 0! 11 O! O’ 01 O]! [Os O’ 0! 01 _11 11 O’ 0]1 [_1’ _11 O! 01

1,0,1,0],[-1,0,1,0,0,0, 0, O]}
Eigenvalues M
[4.,-4.,4.,-4.,4.,-4.,4.,-4.]
Eigenvalues N

4., -2.,-2,0,0,0,0.,0.]
NullSpace M

{}
NullSpace N

{[05 _15 O! ]-1 01 O’ O! 0]5 [01 05 O! 01 _]-1 11 O’ 0]1 [_15 _15 O! 01 11 O’ ]-1 0]5 [_11 01 15 01 01

00,0,I[-1-1,0,0,1,0,0, 1]}

Harmonic Basis
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02021111
2 0201111
02021111
2 0201111
11110022
11110022
11112200
11112200
{2, 3}
R:[2,7,6,3,4,4,1, 1]
B:[6,3,2,7,8,8,5,5]
TRACETWO =1
det AT =0
1 5
OEOOOEOO
5 1
OOEOOOEO
5 1
OEOOOEOO
1 5
OOEOOOEO
AT = . :
00050005
1 5
OOOEOOOE
1 5
EOOOEOOO
1 5
EOOOEOOO

AT rankingis 3, "vs", 6

Level2det=ﬁ(—5+3s)(—1+s)(101+255+s2—9s3+254)

RANK of R is 6
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R ranking is 3, "vs", 6
RBAR ranking 3, "vs", 6
RANK of B is 6

B ranking is 2, "vs", 6

BBAR ranking 1, "vs", 4

"R CYCLES", (1 + v[3] v[4] v[6]) (1 + v[1] v[2] v[7])

"B CYCLES", (1 + v[5] v[8)]) (1 + v[2] v[3])

Eigenvalues

http://sadie:15001/home/ph/maple/TRun23234...

R: [1., -0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.8660254040 I, 1.,
-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.8660254040 I, 0., 0.]

B: [1,-1.,1,-1.,0,0.,0.,0.]

NullSpace of R
{[o,0,0,0,0,0,0,1],[0,0,0,0, 1,0, 0, O}
NullSpace of B
{[0,0,0,1,0,0,0,0],[1,0,0,0,0, 0, 0, O}
NullSpace of R*
{fo,0,0,0,-1,1,0,0],[0,0,0,0,0,0, 1, -1]}
NullSpace of B*
{[fo,0,0,0,-1,1,0,0]10,0,0,0,0,0, -1, 1]}
FIXED POINTS DIMENSION 1
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PROTO-M =

O 0o 0o o A O o O
O O O © © ©o » O
O O O ©O O © O H»
A O O O O O o o
o A O O O O O O
o O A O O O O O
O O O A O O O O
H P O O O O +— ¥
H P O O O O = B
_ P O O O O = =
R P O O O O +~r

O O R Rk B R O O
O O R Rk B R O O
O O R R = R O O
O O Rr R Rk R O O

o O ©O o o d O O

"RANK of Nis ", 2, "RANK of M is ", 8
"RANK of the KERNEL is ", 2

"ldemSolvability Check", 3 "Trace mark", 4, "Rank mark", 4, "for kernel rank", 2

degree 1: % (v[1] + v[2] + v[3] + v[4] + v[5] + v[6] + v[7] + v[8])
degree 2: % (v[1]v[4] + v[2]v[3] + v[5]v[8] + v[6]Vv[7])

Group spectrum 1+t + £2

KERNEL STRUCT URE

"PT1" = {1, 2, 7, 8}, {3, 4, 5, 6}}

"RG1" = {5, 8}
"RG2" = {6, 7}
"RG3" = {2, 3}
"RG4" = {1, 4}

m2 =10,0,1,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1, 1, 0, O]
supp 2 = {3, 8, 25, 26}

u2=1[0,1111,0,0,1,1,1,1,0,0,0,0,0,1,1,0,0,1,1,0,1,1, 1, 1, O]
supp u2 =1{2,3,4,5,8,9,10, 11, 17, 18, 21, 22, 24, 25, 26, 27}

Action of R on ranges, [[4], [4], [2], [3]]
Action of B on ranges, [[1], [1], [3], [2]]
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MEEEE)

RPARTS [1]

BPARTS [1]

o= (1)

Action of R and B on the blocks of the partitions:
R-BLOCKS,

[1, 2]
B-BLOCKS,

[2, 1]

with invariant measure, [1, 1]

N by blocks, N - check: true

by =1{1, 2,7, 8}
b, =1{3,4,5, 6}

dim(span of partition vectors), rank(Ng), rank(N): 2, 2,2

hi2] O 0 h[1] O 0 0 0
0 h[2] K[1] O 0 0 0 0
O h1] 21 0 O O O O
Centralizer = hill 0 0 hl2] O 0 0 0
0 0 0 0 h2l 0 0 Al
0 0 0 0 0 hl2] A1 O
0 0 0 0 0 A1l A2l O
0 0 0 0 hn1 O 0 h2]
LIE STRUCT URE

Dimension of Lie algebra: 18, Shape: 6 12/10
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-1

1

1

0

-1

11
1

CLB

R and B Cycles. V.

—|N

0

—|N

00O0O

0 00O00O

— |

|

0 00OO

—|N

—|N

0

—N N N =N N

o
o

o o
o o

o
o

o
o

N N N [N N

o

00O

o o

00O

o

000

o

00O

—|M

00

—|MN

—|M

—|M

|

|

—|N
—|n
o
o

o

M M A

o

M —HMn |

M M A

o
o

o o
o o

o o

o o
o o

o

—|Mm  —m

M —m

Qrin Vec(K)?, {{3, 4, 6}, {1, 2, 7}}, true

Qg in Vec(K)? , {{2, 3}, {5, 8}}, false

08/22/2008 08:19 AM
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-1 23 7 =9 -1 -17 7 =9
40 40 40 40 40 40 40 40
S -7 =23 1 9 =7 17 1
40 40 40 40 40 40 40 40
1l =23 -7z 9 1 17 =7 9
40 40 40 40 40 40 40 30
=S 7 23 -1 =9 7 =17 -1
y_|#0 %0 0 W0 %0 3 @0
-z 1 9 17 -7 1 9 =23
40 40 40 40 40 40 40 40
-z 1 9 17 -7 1 9 =23
40 40 40 40 40 40 40 40
iz 9 1 -7 =23 9 1 =7
40 40 40 40 40 40 40 40
iz 9 1 -7 =23 9 1 =7
40 40 40 40 40 40 40 40

Omega-checks true, true
"I-V is singular"
“I+V is singular”

7TR=(% £ 220 O)vs(o 0000000 uQvsQU-v)~?

o=
A

n3=(o 1lo300 %)vs(o 000000 0) ugysQ+V)L
LOCAL GROUPS

1, "partition”, {{1, 2, 7, 8}, {3, 4, 5, 6}}

1, "range”, [5, 8], [[8, 8, 5,5, 5,5, 8,8],[5,5,8,8,8,8,5,5]]
2, "range", [6, 7], [[7,7,6,6,6,6,7,7],[6,6,7,7,7,7,6, 6]]

3, "range", [2,3],1[3,3,2,2,2,2,3,3],[2,2,3,3,3, 3, 2, 2]
4, "range", [1, 4],[[4,4,1,1,1,1,4,4],[1, 1,4, 4,4, 4, 1, 1]]

10
"group has’, 2, "elements" Group element 1,1 = <0 1>

g1 = |l
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g = [I1, 2]]
linear dimension, 2
"Symmetric?", true

Is Z in Vec(K)? true
(h[1] h[2])

"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 o>
01

2, "coeff", 1

2[2]:<0 1)
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. —-1.

PermChars :=

Group spectrum: 1+ t+ t2

= N =

= O =

http://sadie:15001/home/ph/maple/TRun23234...

Molien Series to order 10: 1+t + 2t2 + 21‘3 +3t% 43¢ +4t6 +4t7 + 5t8+ 5

t9 + 6t10

n-choose-rank
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{1,[1, 21}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [1, 71}, {7, [1, 8]}, {8, [2, 31},
{9, [2, 41}, {10, [2, 5]}, {11, [2, 6]}, {12, [2, 7]}, {13, [2, 8}, {14, [3, 4]}, {15, [3, 5]},
{16, [3, 61}, {17, [3, 71}, {18, [3, 8}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 71}, {22, [4, 8]},
{23, [5, 6]}, {24, [5, 71}, {25, [5, 8]}, {26, [6, 71}, {27, [6, 8]}, {28, [7, 8]}

KERNEL HIERARCHY

me =
(0010000100000000000000001100)

{3, 8, 25, 26}

u2 =
(0111100111100000110011011110)

{2,3,4,5,8,9,10, 11, 17, 18, 21, 22, 24, 25, 26, 27}

picheck (1 1 1 1111 1)

picheck (1 1 1 1111 1)

Column Projections

idem-checks NO-checks

o O O O O O O O
o O O O O O O O
o O O O O O O O
o O O O O O O O
O O =B B = = O O
o O O O O O O O
o O O O O O O O
_ P, O O O O K~ ¥~

08/22/2008 08:19 AM



http://sadie:15001/home/ph/maple/TRun23234...

0O0000O0OO0OT1DO0
0O0000O0OO0OT1I0O0
0000O0O1O00O0
Py = 00000100 idem-checks NO-checks
00000100
0000O0O1O00O0
0 000O0OO0OT1I0O0
0O0000O0OO0OT10O0
01 0000O00O0
01 0000O00O0
00100000
P3 = 00100000 idem-checks NO-checks
001000O00O0
00100000
01 0000O00O0
01 0000O00O0
1 0000O0O00O
1 0000O0O00O
0O 00100O00O0
Py = 00010000 idem-checks NO-checks
0O 00100O00O0
0O 0O0O100O00O0
1 0000O0O0O
1 0000O0O00O

Row Projections
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o o T A A S o o
o o s - Ht A O o
o o I A A A o o
o o s I HIs - O o
—+ A+ O o o o < <
s+ -+ O o o o < s

Il

—

o

o

t  ©O ©O ©O O ¢ «
<t * ©O O O O T <«
© O ¥ ¥ & + © ©
©O O  + ¢+ © ©
©O O t & ©« « © O
©O O ¥ ¢ ¢ « © ©
t  © © © O ¥ «
t  ©O ©O ©O O ¢ «
I
2
s - O o o o < A<
<t s O o o o —I s
o o Al I A s O o
o o < I At A O o
o o Al I A s O o
o o s I At A O o
s I+ O o o o ¥ Hix
<+ < o o o o < <
Il
T

CHECKING NULLSPACES

mA=1[1,0,0,1,-1,0,0, -1]

08/22/2008 08:19 AM
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0 0-110000 O -t s 00 -stO
0 0-101000 [0 -t0O0OsO0-sO0°t
ker N = -10 0 00001 s —s00t -tO0O RB checks
-11 0 000O0O0| [0 -st OO0 -t 0
0 0-100100[ |0 -t0s0 -so0 ¢t
-10 0 00010 s —s 00 t —t 0
mAviaker NC(1 -1 -1 0 0 0)
O 0 o0 -1 0O -s -t O
0 -1 0 O 0O t s O
O 1 o0 O 0O -t -s O
ker Mg = 0 0 01 0 s t 0 RB checks
1 0 0 O -t 0 0 s
0 0 -1 0 -t 0 0 s
o 0 1 O t 0 0 -s
-1 0 0 0) {tr 0 0 -s
0 0 0 0 1 o 0 t s O
O 0 01 O O t+s —-s s 0
0O 1 0 0 O 0O 0 s t O
ker M, = 0O 1 0 1 -1 O t+s -t t 0 RB checks
1 0 0 0 O -t t+s O t+s -s
0 01 00 ~t t+s 0 t+s —s
0 1-110 t 0 0 0 s
-11. 01 0){t o o 0 s
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O O O O ©O O O

RNpR* = , RR*

_ = O O O O = =
H P O O O O +— B
O O B B B B O O
O OB B B B O O
O O B = = = O O
O O B = = = O O
R P O O O O +~r ¥
_ P O O O O +~ ¥
o O O O O O +~ O
o O O O O » O O
OO O O O »m O O O
O O r B O O O O
O O r B O O O O
= = O O O O O O
= = O O O O O O

BNoB* =

_ = O O O O = =
H = O O O O F~ =
O O R B B R O O
O O R B KB R O O
O O = = = = O O
O O =B = = = O O
R PR, O O O O K~ B~
H P, O O O O ~r B~
O O O O O O O =
O O O O O O +~» O
O O ©O O O » O O
O O O O O O O
©O OB B O O O O
©O OB B O O O O
_ = O O O O O O
_ = O O O O O O

Do these reconstitute N? , true
Ranks: 6, 6, "vs", 2

0

CNM = Skew T = Skew Omega

©O O O O O O O o
©O O O O O O O o
©O O O O O O O o
©O O O O O O O O
©O O O O O O O o
©O O O O O O O o
O O O O O O O O

©O O O O O OO O o
©O O O O O O O o
©O O O O O © O o
©O O O O O © O o
©O O O O O © O o
©O O O O O © O o
©O O O O O © O o
O O O O O © O o

©O O O O O O O
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0000000O0O

0000000O0O

000000GO0O

loooooo0o0o0

"looooo0oo0o0o0

0000000O0O

0000000O0O

0000000O0O
40040000 11000011
04400000 11000011
04400000 00111100

M0_40040000 N0_00111100
00004004 00111100
00000440 00111100
00000440 11000011
00004004 11000011

“IS NM a combination of T and Omega?", true

NM = 16T + 0Q

-
—
N
D=

1 1
00001 Z)
"IS NM in Vec(K)?", true
NM(4 4 0000 4 4)

"IS MN in Vec(K)?", true

MN(4 4 000 0 4 4)
T=32/1,rank = 2, ratio= 16/1, n%/r = 32/1

=32/1,r=1/2,1/n°=1/2
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p2 = 1/8, min T = 8/1, T-check is positive? 24/1
max r = 8/1, r-check is positive? 3/4
IS NOMO a combination of T and Omega? , true
NoMg = OT + 32Q
There are, 1, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 8
out of total no. of elements equal to 8

dim span idems 4 vs no. of idems 4

"PT1" = {{1, 2, 7, 8}, {3, 4, 5, 6}}

"RG1" = {5, 8}
"RG2" = {6, 7}
"RG3" =1{2, 3}
"RG4" = {1, 4}
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7 7 -1 -1 -1 -1 7 7
8 8 8 8 8 8 8 8
7 7 -1 -1 -1 -1 7 7
8 8 8 8 8 8 8 8
-1 -1 7 7 7 7 =1 -1
8 8 8 8 8 8 8 8
-1 -1 7z 7 7 7 =1 -1
8 8 8 8 8 8 8 8
-1 -1 7 7 7 7 =1 -1
8 8 8 8 8 8 8 8
-1 -1 7z 7 7 7 =1 -1
8 8 8 8 8 8 8 8
7 7 -1 -1 -1 -1 7 7
8 8 8 8 8 8 8 8
7 7 -1 -1 -1 -1 7 7
8 8 8 8 8 8 8 8
-1 -1 -1 -1 -1 -1
1 3 3 1 3 3 3 3
-1 -1 -1 -1 -1 -1
=5 1 5 5 5 35 3
=1 -1 -1 -1 -1 -1
3 1 1 3 3 3 3 3
-1 -1 -1 -1 -1 -1
1 5= 5 1 5 5 5 5
Mc-scaled = Nc-scaled =
=1 -1 -1 -1 4 =1 =1 4
3 3 3 3 3 3
-1 -1 -1 -1 -1 -1
3 3 3 3 3 1 1 =
-1 -1 -1 -1 -1 -1
3 3 3 3 3 1 1 =
-1 -1 -1 -1 -1 -1
3 3 3 3 ! 53 35 1
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Eigenvalues M.

8., 8.,38.,0.,0.,0.,0.,0.]
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-
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Eigenvalues N¢

0., 0.,0.,0.,0.,0,4.,3.]

Eigenvalues M -scaled

[2.666666667, 2.666666667, 2.666666667, 0., 0., 0., 0., 0.]
Eigenvalues N.-scaled

[0.,0.,0.,0.,0.,0.,,4.571428571, 3.428571429]
NullSpace M,

{[0,9,0,0,-1,0,0, 1}, [1,0,0,-1,0,0,0,0],[0,1,0,1,1,1,0,0} 0,0, 1, 1, 1, 1,
05 O]; [01 01 01 O’ 01 _]-1 17 0] }

NullSpace N,
{-1,1,000,0,0,0],I00-1,0,1,0,0,0],I[00-1,0,0,1,0,0,I[-1,0,0,0,0,
01%0,I[00-1,10,00,0]I[-10,00,0,0,0, 1}}

Eigenvalues My
8., 8.,3s8.,8.,0.,0.,0.,0.]
Eigenvalues Ny

4.,4.,0,0.,0.,0.,0.,0.]

NullSpace My

{o-11,00,0,0,0]I-1,0,0,1,0,0,0,0]I0,0,0,0,-1,0,0, 1], [0, 0, 0, 0, 0,
_]-1 15 O]}

NullSpace Ny

{0, 0, -1,1,0,0,0,0],[,oO-1,0,1,0,0,0],I[1,00,0,0,0,1,Q0]IO00,-1,0,0,
00,I[-1,10,0,000,0],I[-10,0,0,0,0,0, 1]}

Eigenvalues M
[4.,-4.,4.,-4.,4.,-4.,4.,-4]
Eigenvalues N

[0.,0.,0.,0.,0.,0.,4.,-4.]
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NullSpace M

{}
NullSpace N

{-1,1,0,00,0,0,0],[0,0,-1, 1
[-1

,0,0,0,0],10,0,-1,0,1,0,0,0], [-1,0,0,0, 0,
o,0,1]I0,0,-1,0,0,1,0, 0], 0

,0,0,0,0,0, 1, 01}

Harmonic Basis

00111100
00111100
11000011
11000011
11000011
11000011
00111100
00111100

201 [1! 11 11 _11 _11 11 1’ 1]

TRACE TWO =1

det AT =0
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o o=
[e2][¥;]

A
(0219

|
[«2][9;]

(«2][9;]
(@)
(@)
(@)

|~
o

AT =

o
o
o
o vt o=
o
o
o
A~ Olun

o
o
o

A~ O+
o
o
o

(22119, B 1 [V
o
o
o

AT rankingis 5, "vs", 6

Level 2 det = ﬁ( —1+5)(—-2020—- 17455 — 79952 — 4353 + 795% +375° +

1958 — 957 + 58)
RANK of R is 6

R ranking is 4, "vs", 6
RBAR ranking 1, "vs", 2
RANK of B is 6

B ranking is 4, "vs", 6
BBAR ranking 3, "vs", 5

"R CYCLES", 1 + v[2] v[3]
"B CYCLES", (1 + v[5] v[8]) (1 + v[3] v[4] v[6])

Eigenvalues
R: [0.,0.,0.,0.,0.,0.,1.,-11]

B: [-1.,-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.8660254040 I, 1.,
1.,0.,0.0.]

NullSpace of R
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{{0,0,0,0,1,0,0,0],10,0,0,0,0, 1,0, O}
NullSpace of B

{[1,0,0,0,0,0,0,0],[0, 1,0,0,0, 0, 0, O}
NullSpace of R*
{[-1,0,1,0,0,0,0,0],[0,0,0,0,0,0, 1, -1]}
NullSpace of B*
{f0,0,0,0,0,0,1,-1],[1,0,-1,0,0, 0, 0, O}
FIXED POINTS DIMENSION 1

0 12 0 0 0 O 8 8 01001011
12 0 12 4 0 O O O 10110100
0 12 0 0 8 0 4 4 01001011
PROTO-M = O 4 0 O 8 0 4 12 N = 01001011
O 0 8 8 0 12 0 O 10110100
0O 0 0 O 12 0 12 4 01001011
8 0 4 4 0 12 0 O 10110100
8 0 4 12 0 4 0 O 10110100

"RANK of Nis ", 2, "RANK of Mis *, 8

"RANK of the KERNEL is ", 2

"ldemSolvability Check", 3 "Trace mark", 2, "Rank mark", 2, "for kernel rank", 2
degree 1: % (v[1] + v[2] + v[3] + v[4] + v[5] + v[6] + v[7] + v[8])

degree 2: 2_38 (3vI[1]vi2] + 2v[1]lv[7] + 2v[1]v[8] + 3Vv[2]v[3] + v[2]v[4] + 2v[3]vI[5]

+ v[3]v[7] + v[3]v[8] + 2v[4]v[5] + v[4]v[7] + 3v[4]v[8] + 3Vv[5]v[6] + 3Vv[6]lv[7] + V[
6]v[8])
Group spectrum 1+t + £2

KERNEL ST RUCT URE

"PT1" = {{1, 3, 4, 6}, {2, 5, 7, 8}}
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"RG1" = {6, 8}
"RG2" = {6, 7}
"RG3" = {5, 6}
"RG4" = {4, 8}
"RG5" = {4, 7}
"RG6" = {4, 5}
"RG7" = {2, 4}
"RG8" = {3, 8}
"RG9" = {3, 7}
"RG10" = {3, 5}
"RG11" = {2, 3}
"RG12" = {1, 8}
"RG13" = {1, 7}
"RG14" = {1, 2}

m2=[3,0,0,00,2,2,3,10,0,0,0,0,2,0,1,1,2,0,1,3,3,0,0, 3, 1, 0]
supp m2 =1{1,6,7,8,9,15, 17,18, 19, 21, 22, 23, 26, 27}

u2 =[1,0,0,1,0,1,1,1,1,0,1,0,0,0,1,0,1,1,1,0,1,1,1,0,0, 1, 1, O]
supp u2 ={1,4,6,7,8,9, 11, 15, 17, 18, 19, 21, 22, 23, 26, 27}
Action of R on ranges, [[12], [12], [4], [13], [13], [5], [9], [14], [14], [7], [11], [14],
'E‘}Cﬂ;)[nli]f!B on ranges, [[6], [6], [4], [10], [10], [8], [9], [3], [3], [1], [2], [3], [3], [2]]

g=(+ 3 2 2 L L L 1 1 1 3 1 1 3
28 28 28 28 28 14 28 28 28 14 28 14 14 28

RPARTS [1]
BPARTS [1]

o= (1)

08/22/2008 08:19 AM



http://sadie:15001/home/ph/maple/TRun23234...

Action of R and B on the blocks of the partitions:
R-BLOCKS,

[2, 1]
B-BLOCKS,

[1, 2]

with invariant measure, [1, 1]

N by blocks, N - check: true

b1 =1{1, 3, 4, 6}
b, =12, 5,7, 8

dim(span of partition vectors), rank(Ng), rank(N): 2, 2,2
LIE STRUCT URE

Dimension of Lie algebra: 37, Shape: 15 22/20

CLB =

_ = O =R O O = O

O OB O R = O =

R and B Cycles. V.

42 of 359 08/22/2008 08:19 AM



http://sadie:15001/home/ph/maple/TRun23234...

03200000 00330300
02200000 000020041
032200000 00330300
QR_O%%OOOOOQB=OO%%O%OO
032200000 000030041
02200000 002303100
03300000 00003004+
02200000 0000<o0041

Qr in Vec(K)? , {{2, 3}}, true

Qg in Vec(K)? , {{3, 4, 6}, {5, 8}}, true

-1 2 7 =9 =1 =17 7 =9
40 40 40 40 40 40 40 40
-9 7z 23 -1 -9 7 =17 -1
40 40 40 40 40 40 40 40
-1 2 7 =9 -1 17 7 =9
40 40 40 40 40 40 40 40
S -7 =23 1 9 -7 17 1
vV 40 40 40 40 40 40 40 40
-z 1 9 17 -7 1 9 =23
40 40 40 40 40 40 40 40
7 =1 =9 =17 7 -1 =9 23
40 40 40 40 40 40 40 40
iz 9 1 -7 =23 9 1 =7
40 20 20 40 40 40 40 40
iz 9 1 -7 =23 9 1 =7
40 40 40 40 40 40 40 40

Omega-checks true, true

"I4+V is singular"
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nR=(o 110000 O)vs(O 110000 o) QR vs QU-V) ~1
n3=(o 0ot l1lly %)vs(o 000000 0) ulgvsQi+V)~?
LOCAL GROUPS

1, "partition”, {{1, 3, 4, 6}, {2, 5, 7, 8}}

1, "range”, [6, 8], [[8, 6, 8, 8, 6, 8, 6, 6], [6, 8, 6, 6, 8, 6, 8, 8]

2, "range", [6, 7], [[7,6,7,7,6,7,6,6],[6,7,6,6,7,6, 7, 7]

3, "range’, [5, 6], [[6, 5, 6, 6, 5, 6, 5, 5], [5,6,5,5,6,5, 6, 6]]
4, "range’, [4, 8], [[8, 4, 8, 8, 4, 8, 4, 4], [4, 8, 4, 4, 8, 4, 8, 8]]
5,"range", [4,7],[[7,4,7,7,4,7,4,4],[4,7,4,4,7,4,7,7]]
6, "range”, [4, 5], [[5, 4,5,5,4,5,4,4],[4,5,4,4,5,4,5, 5]
7,"range", [2, 4], [[4,2,4,4,2,4,2,2],[2,4,2,2,4,2,4,4]
8, "range”, 3, 8], 8, 3, 8, 8, 3, 8, 3,31, [3, 8§, 3, 3, 8, 3, §, 8l

9, "range", 3, 7),1(7,3,7,7,3,7,3,31,[3,7,3,3,7,3,7, 7]
10, "range", [3, 5], [[5, 3, 5,5, 3,5, 3,31,[3,5,3,3,5, 3,5, 5]
11, "range", [2, 3], (I3, 2, 3, 3,2, 3,2, 2],[2, 3, 2, 2, 3, 2, 3, 3]]
12, "range", [1, 8], [[8, 1, 8,8, 1,8,1,1],[1,8,1,1, 8,1, 8, 8l
13, "range, [1, 7}, [[7,1,7,7,1,7,1,1],[1,7,1,1,7,1,7, 7]
14, "range", [1, 2],[[2,1,2,2,1,2,1,1],[1,2,1,1, 2,1, 2, 2]]

01
"group has", 2, "elements" Group element 1,1 = <1 0>
g1 = 1, 2]]

9= |l
linear dimension, 2

"Symmetric?", true
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Is Z in Vec(K)? true
(h[2] h[l])

"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 o>
01

2, "coeff", 1

2[2]=<0 1)
10

Check abelian

1, 2, true
1. 1.
EIGS =
1. -1.
PermChars : =
11
0 2
11

Group spectrum: 1+t + t2

Molien Series to order 10: 1+t + 21‘2 + 21‘3 + 3t4 + 3t5 + 4t6 + 4t7 + 5t8 +5
t9 + 6¢10

n-choose-rank

{1,[1, 21}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [1, 71}, {7, [1, 8]}, {8, [2, 31},
{9, [2, 41}, {10, [2, 5]}, {11, [2, 6]}, {12, [2, 7]}, {13, [2, 8}, {14, [3, 4]}, {15, [3, 5]},
{16, [3, 61}, {17, [3, 71}, {18, [3, 8}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 71}, {22, [4, 8]},
{23, [5, 6]}, {24, [5, 71}, {25, [5, 8]}, {26, [6, 71},{27, [6, 8]}, {28, [7, 8]}

45 of 359 08/22/2008 08:19 AM



http://sadie:15001/home/ph/maple/TRun23234...

KERNEL HIERARCHY

me =
(3000022310000020112013300310)

{1,6,7,8,9,15,17,18, 19, 21, 22, 23, 26, 27}

uz2 =
(1001011110100010111011100110)

{1,4,6,7,8,9,11, 15,17, 18,19, 21, 22, 23, 26, 27}

picheck (7 7 7 7 7 7 7 7)

picheck (7 7 7 7 7 7 7 7)

Column Projections

0000O0O1O0O
0000O0O0O01
0000O0O1O0O
P = 00000100 idem-checks NO-checks
0000O0O0O01
0000O01O0O
0000O0O0O01
0000O0O0O01
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0000O0O1O00O0
0O0000O0OO0OT1I0O0
0000O0O1O00O0
Py = 00000100 idem-checks NO-checks
0 000O0OO0OT1IO0
0000O0O1O00O0
0 000O0OO0OT1I0O0
0O0000O0OO0OT10O0
0000O0O1O00
00001000
0000O0O1O00
P3 = 00000100 idem-checks NO-checks
00001000
00000100
00001000
00001000
0O 00100O00O0
0O 000O0O0OO01
0O 00100O00O0
Py = 00010000 idem-checks NO-checks
0 000O0OO0OO01
0O 0O0O100O00O0
0O 000O0OO0OO01
0 000O0O0OO01
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000100O0OO
0000O0OO0O1O0
000100O0OO
Ps = 00010000 idem-checks NO-checks
0000O0OO0O1O0
00010O0O0OO
0000O0OO0O1O0
0000O0OO0O1O0
00010O0O0O
00001O0O0O
00010O0O0O
Pe = 00010000 idem-checks NO-checks
00001O0O0O
00010O0O0O
00001O0O00O
00001O0O0O
00010O0O0O
010000O0O
00010O0O0O
P; = 00010000 idem-checks NO-checks
01 000O0O0O
00010O0O0OO
01 000O0O0OO
010000O0O
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00100000
000O0O0OO0OO01
001000O00O0
Pg = 00100000 idem-checks NO-checks
000O0O0OO0OO01
00100000
0 00O0O0OO0OO01
000O0O0OO0OO01
0 01000O00O0
0O 000O0OO0OT10
0 01000O00O0
Pg = 00100000 idem-checks NO-checks
0O 000O0O0OT10O0
00100000
0O 00O0O0O0OT10O0
0O 000O0OO0OT10
00100000
00001000
00100000
P1o = 00100000 idem-checks NO-checks
00001000
00100000
00001000
00001000
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001000O00O0
01 0000O00O0
00100000
P11 = 00100000 idem-checks NO-checks
01 0000O00O0
00100000
01 0000O00O0
01 0000O00O0
1 0000O0O0O
000O0O0OO0O01
1 0000O0O00O
Pio = 10000000 idem-checks NO-checks
000O0O0OO0O01
1 0000O0O0O
000O0O0OO0O01
0000O0OO0O01
1 0000O0O0O0
000O0O0OO0OT1O0
1 0000O0O0O
P13 = 10000000 idem-checks NO-checks
000O0O0OOT1O0
1 0000O0O0O
000O0O0OO0OT1IO0
000O0O0OO0OT1IO0
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1 0000O0O00O0
01 00O0O0O00O0
1 0000O0O00O0
1 0000O0O00O0
P14 = idem-checks NO-checks
01 00O0O0O00O
1 0000O0O00O0
01 00O0O0OO00O0
01 00O0O0O00O0
Row Projections
1 1 1 1
1 1 1 1
07003033

(@) N L N e
o

(@) N L N
N TR N T
o

o N [ N
o
o

PP = idem-checks

1go0lgll
7 7 4 2
1 1 1 1

70270700
1 1 1 1
07002077
1 1 1 1
070072077
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1 1 1 1
102io0200
1 1 11
070037033 40440400
1911401 4 40 4 4
40440400 0 00 0
X . X 4 0440400
20220700 40440400
™=l L1 Mo 400404 4
07003707273
40440400
1 gl 1yl
4 4 4 4 0400404 4
1 1 1 1 04 004 0 4 4
0700370737
1 1 1 1
07003707373
CHECKING NULLSPACES
mA=1[1,1,0,0,-1,-1,0, 0]
1 0 -100000) (00 0000 0O
0 -1 0 00010/ |s 0 =sot o -to
0 -1 000001 |s 0 =so0ot o —-to
ker N¢ = RB checks
00 -110000| ]0o-=s t 00--t s 0
0 -1 001000 o 0 =sso0 0 -ttt
0 0 -100100) \0 -s 0 tO0 -t 0 s

mAviaker NC(1 0 0 0 -1 -1)

1 —-s+t
-1 s—1t
1 —-S+t

ker Mgy = 11 _S+tt RB checks
— 5 —
1 —-s+t
-1 s—t
-1 s—t
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10 t s

01 st

10 t s

ker M¢ = 1o s RB checks

01 st

10 t s

01 s t

01 s t

nxt = (4 4)

10110100 10100000
01001011 01 000O0OO0OO
10110100 10100000

RNOR*=10110100,RR""‘=00010000
01001011 00001000
10110100 00000100
01001011 0000O0OO0OT11
01001011 0000O0OO0OT11
10110100 10100000
01001011 01 000O0OO0OO
10110100 10100000

BNOB*=10110100,BB*=00010000
01001011 00001000
10110100 00000100
01001011 0000O0O0OT11
01001011 0000O0OO0OT11

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2
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00000O0OHDO 00000O0ODO
00000O0ODO 00000O0OO
00000O0OHDO 00000O0ODO

CNM=00000000 SkewT=OOOOOOOO Skew Omega
00000O0O0O 00000O0O0DO
00000O0OO 00000O0OO
00000O0O0O 00000O0O0O
00000O0OO 00000O0OO

00000O0OO

00000O0OO

00000O0OO

[oooo0o0o000

"looooo0oo0o0o0

00000O0OHO

00000O0O0O

00000O0O0HDO
420 0 00 8 2
F4F 70000 10110100
0%40%0%% 01001011
o i g 4 8 o 4 12 10110100

Mo = 7 7 7 7 NO=10110100
0 0 8 8 4129 o 01001011

10110100

0 0 0 0 L 4 2 2 01001011
%0%%0%40 01001011
EEE XERE

“IS NM a combination of T and Omega?", true

NM = 16T + 0Q
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-
N
NI
D=
o
o

"IS NM in Vec(K)?", true
NM(4 4 004000404 40 4)
"IS MN in Vec(K)?", true

MN(4 4004000404 40 4)
T=32/1,rank=2,ratio=16/1,n2/r=32/1
T =32/1,r=1/2,71/n%*=1/2

pz =1/8, min T = 8/1, T-check is positive? 24/1
max r = 8/1, r-check is positive? 3/4
IS NOMO a combination of T and Omega? , true
NoMg = OT + 32Q
There are, 1, partitions and, 14, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 28

dim span idems 7 vs no. of idems 14

"PT1" = {{1, 3, 4, 6},{2, 5, 7, 8}}

"RG1" = {6, 8}
"RG2" = {6, 7}
"RG3" = {5, 6}
"RG4" = {4, 8}
"RG5" = {4, 7}
"RG6" = {4, 5}
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"RG7" = {2, 4}
"RG8" = {3, 8}
"RG9" = {3, 7}
"RG10" = {3, 5}
"RG11" = {2, 3}
"RG12" = {1, 8}
"RG13" = {1, 7}
"RG14" = {1, 2}

N|u

Nju

N[~

-1

w

\||| \1||
w

N

N[~

w

NI[v; \1| |

w N~ N

Nju
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Njuv

\1|| N[}
w

N~

|
-

w

\1|| \1||
w

N[V, ]

N~

w

~u \1| [

\1||
w
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7 -1 7z 7 =1 7 =1 -1
8 8 8 8 8 8 8 8
=1 7z =1 =1 7 =1 7 7
8 8 8 8 8 8 8 8
7 -1 7z 7 =1 7 =1 -1
8 8 8 8 8 8 8 8
7 =1 7z 7 =1 7 =1 -1
8 8 8 8 8 8 8 8
=1 7z =1 -1 7 =1 7 7
8 8 8 8 8 8 8 8
7 =1 7z 7 =1 7 =1 -1
8 8 8 8 8 8 8 8
=1 7z =1 -1 7 =1 7 7
8 8 8 8 8 8 8 8
=1 7z =1 =1 7 =1 7 7
8 8 8 8 8 8 8 8
1 =2 =1 =1 -1 -1 1 1
21 3 3 3 3 21 21
2 1 =2 =1 -1 -1 -1 -1
21 21 7 3 3 3 3
-1 5 47 =zt 1 -1 -1 -1
3 21 3 21 3 7 7
-1 -1 -1 4 1 -1 -1 5
3 7 3 21 3 7 21
Mc-scaled = Nc-scaled =
-1 -1 1 1 4 5 =1 -1
3 3 21 21 21 3 3
=1 -1 -1 -1 5 47 5 =1
3 3 3 3 21 21 7
1l -1 -1 -1 -1 5 4 =1
21 3 7 7 3 21 3
1l =1 -1 5 -1 -1 -1 4
21 3 7 21 3 7 3
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-1 -1 -1 -1
1 = 1 1 = 1 = =
-1 -1 -1 -1
- 1 = 1 = 1 1
-1 -1 -1 -1
1 = 1 1 = 1 & -
-1 -1 -1 -1
1 = 1 1 = 1 = -
-1 -1 -1 -1
- 1 = 1 = 1 1
-1 -1 -1 -1
1 = 1 1 = 1 = -
-1 -1 -1 -1
- 1 = 1 = 1 1
-1 -1 -1 -1
- 1 = 1 = 1 1
0O 00O0O0OO0O0OO0OO0ODO 0O 00OO0O0OO0O0OO0OO0ODO
0O 00O0OOOO0ODO 0O 00O0OOOO0ODO
0O 00O0O0OO0OO0OO0ODO 0O 00O0O0OO0OO0OO0ODO0
0O00OO0O0O0OO0ODO 0O00O0OO0O0OO0ODO
NcMe = McN¢ = commutator =
0O 00OO0O0OO0OO0OO0DO 0O 00O0O0OO0OO0DO0
0O 00OO0O0O0OO0ODO 0O00O0O0O0OO0ODO
0O 00O0O0OO0OO0DO0 0O 00O0O0OO0OO0OO0DO
0O 00O0O0O0OO0OODO 0O 00O0O0O0OO0DO
000O0OO0O0OO0O0ODO
000O0O0O0O0ODO
000O0O0OO0OO0O0ODO
000O0O0O0O0ODO
000O0O0O0OOO0OTD
000O0O0O0O0ODO
0 00O0O0O0OOO0OTD
000O0O0OO0O0OO0ODO

Eigenvalues M.

[0., 0., 5.082918009, 2.118627666, 3.084168612, 5.881372334, 2.917081990,
4.915831388]
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Eigenvalues N¢
0., 0.,0.,0.,0.,0,4.,3.]
Eigenvalues M -scaled

[0., 0., 1.694306003, 0.7062092219, 1.028056204, 1.960457444, 0.972360664 3,
1.638610464]

Eigenvalues N.-scaled
[0.,0.,0.,0.,0.,0.,4.571428571, 3.428571429]
NullSpace M,
{[1,0,1,1,0,1,0,0],1[0,1,0,0,1,0,1, 11}
NullSpace N¢

{[0,0,01,0,-1,0,0;]Io0,0,0,-1,0,0,1},[1,0,0,0,0,-1,0, 0], [0, 0,0, 0, -1,
05 ]-1 0]5 [01 11 O’ O! _]-1 01 05 O]! [01 01 11 O’ 01 _]-1 01 0]}

Eigenvalues My

[0., 8., 5.082918009, 2.118627666, 3.084168612, 5.881372334, 2.917081990,
4.915831388]

Eigenvalues Ny
[4.,4.,0.,0.,0.,0.,0.,0.]
NullSpace Mg
{l1,-1,1,1,-1,1,-1, -1}
NullSpace N

{[0,1,0,0,0,0,0, -1}, [0, 0, O, 1 0,-10,0}I0,00,0001,-1},10,0,0,0, 1,0,
0’ _1]’ [11 O’ O’ 010 1’ ) ’[ ) 1 ’O’ 01 11 ’O]}

Eigenvalues M

[-4.,4.,1.881372335, -1.082918009, 0.9158313890, 1.082918009,
-1.881372335, -0.9158313892]

Eigenvalues N

[, 0.,0.,0.,0.,0.,4.,-4.]
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NullSpace M

{}

NullSpace N

{[01_11 0’ O’ 01 05 11 O]s [0’_1’ 01 0’ O’ 01 Os 1]’ [_11 O’ 0’ 01 0’ 11 01 O]’ [01_11 0’ O’ 11

0’ O’ O]’ [_1) O’ 11 O’ O’ 01 0’ ]1 [_11 O) O’ 11 O’ O’ 010}

Harmonic Basis
01 001011
10110100
01 001011
01 001011
10110100
01 001011
10110100
10110100

{4, 7}
R:[2,3,2,7,4,4,5, 1]
B:[6,7,6, 3,8, 8,1, 5]

TRACE TWO =1

det AT =0
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o o=
[e2][¥;]

A
(0219

|
[«2][9;]

(«2][9;]
(@)
(@)
(@)

|~
o

AT =

o
o
o
o A~ O
o
o
o
[©)][9; BN ] [V,

o
o
o

A~ O|un
o
o
o

v A
o
o
o

AT rankingis 5, "vs", 6

Level 2 det = 16384
sT+s8)(-1+5)
RANK of R is 6

R ranking is 4, "vs", 6
RBAR ranking 3, "vs", 5
RANK of B is 6

B ranking is 4, "vs", 6

BBAR ranking 1, "vs", 2

"R CYCLES", (1 + v[2] v[3]) (1 + v[4] v[5] v[7])
"B CYCLES", 1 + v[5] v[8]

Eigenvalues

L (_2020- 17455 — 79952
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— 4353 4+79s% +375s°+195° — 9

R: [-1.,-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.8660254040 I, 1.,

1.,0.,0.,0.]
B: [0,0,0,0,0,0,1,-1]

NullSpace of R
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{{0,0,0,0,0,1,0,0]10,0,0,0,0,0,0, 1]}
NullSpace of B

{[o, 1,0,0,0,0,0,0],[0,0,0, 1,0, 0, 0, O}
NullSpace of R*
{fo,0,0,0,-1,1,0,0],[-1,0, 1, 0,0, 0, 0, O}
NullSpace of B*
{f0,0,0,0,-1,1,0,0],[-1,0,1,0,0, 0, 0, O}
FIXED POINTS DIMENSION 1

0O 0 0 12 4 8 4 O 00011110
0O 0 0 12 8 0 8 O 00011110
O 0 0 4 4 8 12 O 00011110
PROTO-M — 12 12 4 0 0 O O O N=11100001
4 8 4 0 0 O 0 12 11100001
8 0 8 0 0 O O 12 11100001
4 8 12 0 0 O O 4 11100001
O 0 0 O0 12 12 4 O 00011110

"RANK of Nis ", 2, "RANK of Mis *, 8
"RANK of the KERNEL is ", 2

"ldemSolvability Check", 3 "Trace mark", 2, "Rank mark", 2, "for kernel rank", 2

degree 1: % (v[1] + v[2] + v[3] + v[4] + v[5] + v[6] + v[7] + v[8])

degree 2: 2_38 (3v[1]v[4] + v[1]v[5] + 2v[1]v[6] + v[1]v[7] + 3Vv[2]v[4] + 2Vv[2]v[5] +

2v[2]v[7] + v[3]vI4] + v[3]v[5] + 2v[3]v[6] + 3Vv[3]v[7] + 3Vv[5]v[8] + 3V[6]Vv[8] + v
71v[8])
Group spectrum 1+t + £2

KERNEL ST RUCT URE

"PT1" = {{4, 5,6, 7}, {1, 2, 3, 8}}
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"RG1" = {7, 8}
"RG2" = {6, 8}
"RG3" = {5, 8}
"RG4" = {3, 7}
"RG5" = {3, 6}
"RG6" = {3, 5}
"RG7" = {3, 4}
"RG8" = {2, 7}
"RGY" = {2, 5}
"RG10" = {2, 4}
"RG11" = {1, 7}
"RG12" = {1, 6}
"RG13" = {1, 5}
"RG14" = {1, 4}

m2=[0,03,1,2,10,0,3,2,0,2,0,1,1,2,3,0,0,0,0,0,0,0, 3,0, 3, 1]
supp M2 = {3, 4,5, 6, 9, 10, 12, 14, 15, 16, 17, 25, 27, 28}
u2=1[001111,0,0,1,1,1,10,1,1,1,1,0,0,0,0,1,0,0, 1,0, 1, 1]
supp u2 =13, 4,5,6,9, 10, 11, 12, 14, 15, 16, 17, 22, 25, 27, 28}
Action of R on ranges, [[13], [14], [14], [9], [10], [10], [8], [6], [7], [4], [9], [10], [10],
Efc]]cion of B on ranges, [[13], [3], [3], [12], [2], [2], [5], [11], [1], [4], [12], [2], [2], [5]]

g=(+ 3 2 2 L L L 1 1 3 1 1 1 3
28 28 28 28 14 28 28 14 14 28 28 14 28 28

RPARTS [1]
BPARTS [1]

o= (1)
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Action of R and B on the blocks of the partitions:
R-BLOCKS,

[1, 2]
B-BLOCKS,

[2, 1]

with invariant measure, [1, 1]

N by blocks, N - check: true

by =1{4,5,6,7}
by = 11,2, 3, 8

dim(span of partition vectors), rank(Ng), rank(N): 2, 2,2

LIE STRUCT URE

Dimension of Lie algebra: 37, Shape: 15 22/20

CLB =

_ O O O O F = K=
O B R H B O O

R and B Cycles. V.
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1 1 1 1
0 55 0 000D O 00O0O 5 00 >
1 1 1 1
0 55 0 00O0O 00O00O > 00 >
1 1 1 1
0 55 0 00O0O 0 00O > 00 5
1 1 1 1 1
0 0O 3 3 0 3 0 0 0O00O > 00 >
Ok = 11 4 1 0 = 1 1
0 0O 3 3 0 3 0 00O0O > 00 >
1 1 1 1 1
0 0O 3 3 0 3 0 00O00O > 00 >
1 1 1 1 1
0 0O 3 3 0 3 0 00O0O > 00 >
1 1 1 1
0 55 0 00O0O 0 0O00O > 00 >
Qr in Vec(K)? , {{4, 5, 7},{2, 3}}, true
Qg in Vec(K)? , {{5, 8}}, true
-1 2 7 =9 -1 =17 7 =9
40 40 40 40 40 40 40 40
-9 7z 23 -1 -9 7 =17 -1
40 40 40 40 40 40 40 40
-1 23 7 =9 -1 =17 7 =9
40 40 40 40 40 40 40 40
S -7 =23 1 9 =7 17 1
y_|? @0 @0 20 a0 @0 0 70
|zz 2 9 17 -z 1 9 -2
40 40 40 40 40 40 40 40
-z 1 9 17 -7 1 9 =23
40 40 40 40 40 40 40 40
-7 =9 -1 7 23 =9 =1 7
40 40 40 20 40 40 40 40
iz 9 1 -7 =23 9 1 =7
40 30 40 40 40 40 20 40

Omega-checks true, true

"I-V is singular”
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IN
NI
|
|~

nR=(o o)vs(o 0000000 ugys-v)~L

|

n3=(o 000

N~

OOl)vs(OOOO%OO

> 1) uQpg vs Qu+v)~1

2
LOCAL GROUPS

1, "partition”, {{4, 5, 6, 7}, {1, 2, 3, 8}}

1, "range", [7, 8], [[8, 8,8,7,7,7,7,8],[7,7,7,8, 8, 8, 8, 7]

2, "range", [6, 8], [[8, 8, 8, 6, 6, 6, 6, 8], [6, 6, 6, 8, 8, 8, 8, 6]

3, "range’, [5, 8], [[8, 8, 8, 5, 5,5,5,8],I5,5,5, 8,8, 8, 8,5]]
4,"range", (3, 71,117,7,7,3,3,3,3,7,[3,3,3,7,7,7,7, 3]
5, "range", [3, 6], [[6, 6, 6, 3, 3, 3, 3, 6], (3, 3, 3, 6,6, 6,6, 3]]
6, "range’, [3, 5], [[5, 5,5, 3,3,3,3,5],[3,3,3,5,5,5, 5, 3]
7,"range", [3,4],[[4,4,4,3,3,3,3,4],(3, 3, 3,4,4, 4, 4, 3]]
8, "range", [2, 7),[[7,7,7,2,2,2,2,7),[2,2,2,7,7,7,7, 2]]

9, "range”, [2, 5], [[5, 5,5,2,2,2,2,5],[2,2,2,5,5,5,5, 2]]
10, "range”, [2, 4], [[4, 4,4,2,2,2,2,4],[2,2,2,4, 4, 4, 4, 2]]
11, "range’, 1, 71, ([7,7,7,1,1,1,1,7),[1,1,1,7,7,7,7, 1]]
12, "range’, [1, 6], [[6, 6,6, 1,1,1,1,6],[1,1, 1, 6,6, 6,6, 1]]
13, "range’, [1, 5], [[5, 5,5,1,1,1,1,5],[1,1,1,5,5,5, 5, 1]]
14, "range”, [1, 4], [[4,4,4,1,1,1,1,4],[1, 1, 1, 4, 4, 4, 4, 1]]

10
"group has", 2, "elements" Group element 1,1 = <0 1>
g1 = |l
g2 = [l1,2]]

linear dimension, 2

"Symmetric?", true
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Is Z in Vec(K)? true
(h[l] h[2])

"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 o>
01

2, "coeff", 1

2[2]=<0 1)
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. -1.

PermChars : =

= N =
= O =

Group spectrum: 1+t + t2

Molien Series to order 10: 1+t + 21‘2 + 21‘3 + 3t4 + 3t5 + 4t6 + 4t7 + 5t8 +5
t9 + 6¢10

n-choose-rank

{1,[1, 21}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [1, 71}, {7, [1, 8]}, {8, [2, 31},
{9, [2, 41}, {10, [2, 5]}, {11, [2, 6]}, {12, [2, 7]}, {13, [2, 8}, {14, [3, 4]}, {15, [3, 5]},
{16, [3, 61}, {17, [3, 71}, {18, [3, 8}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 71}, {22, [4, 8]},
{23, [5, 6]}, {24, [5, 71}, {25, [5, 8]}, {26, [6, 71},{27, [6, 8]}, {28, [7, 8]}
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KERNEL HIERARCHY

me =
(0031210032020112300000003031)

{3,4,5,6,9, 10, 12, 14, 15, 16, 17, 25, 27, 28}

uz2 =
(0011110011110111100001001011)

{3,4,5,6,9, 10, 11, 12, 14, 15, 16, 17, 22, 25,27, 28}

picheck (7 7 7 7 7 7 7 7)

picheck (7 7 7 7 7 7 7 7)

Column Projections

idem-checks NO-checks

R O O ©O O Rk = K=

o O O O O O O O
o O O O O O O O
o O O O O O O O
o O O O O O O O
o O O O O O O O
o O O O O O O O
O R B = = O O O
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0 00O0O0OO0OO01
000O0O0OO0OO01
0 00O0O0OO0OO01
Py = 00000100 idem-checks NO-checks
00000100
0000O0O1O00O0
00000100
000O0O0OO0OO01
0000O0OO0OO01
000O0O0OO0OO01
000O0O0OO0OO01
P3 = 00001000 idem-checks NO-checks
00001000
00001000
00001000
000O0O0OO0OO01
001000O00O0
0 01000O00O0
001000O00O0
Py = 00000010 idem-checks NO-checks
0O 0O00O0OO0OT10O0
0O 0O0O0O0O0OT10O0
0O 0O00O0OO0OT10O0
001000O00O0
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001000O0OO
00100O0O0OO
001000O0OO
Ps = 00000100 idem-checks NO-checks
0000O0O1O0O
0000O0O1O0O
0000O0O1O0O
001000O0OO
00100O0O0O
00100O0O0OO
001000O00O
Pe = 00001000 idem-checks NO-checks
00001O0O0O
00001O0O0O
00001O0O00O
00100O0O0O
001000O0O
001000O0O
001000O0O
P; = 00010000 idem-checks NO-checks
00010O0O0O
00010O0O0OO
00010O0O0O
001000O0O
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01 0000O00O0
01 0000O00O0
01 0000O00O0
Pg = 00000010 idem-checks NO-checks
0 000O0OO0OT1IO0
0O0000O0OO0OT1I0O0
0 000O0OO0OT1I0O0
01 000O0O00O0
01 0000O00O0
01 0000O00O0
01 0000O00O0
Pg = 00001000 idem-checks NO-checks
00001000
00001000
00001000
01 0000O00O0
01 000O0O00O0
01 0000O00O0
01 0000O00O0
P1o = 00010000 idem-checks NO-checks
00010000
0001000O00O0
00010000
01 00000O00O0
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P13
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R O O O O r Rr B~ _ O O O O VR H B

m O O O O R R =

O O O O © O O O

O O O O O O o o
O O O ©O © o o o
O O O © © o o o
O O O © o o o o
O B = = =B O O O

O O O O © O o o

O O O O © O O o

SO O O O O © o o

O O O O © O O o

SO O O O O © o o

O O O O © O O o

O R Rk B B O O O

O O O O © O o o

o O O O O O O O

OO O O O O o o o O R B R R, O O O

o O O O O O O O

OO O O O O O O O O O O O © O O o

o O O O O O O O
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idem-checks NO-checks

idem-checks NO-checks

idem-checks NO-checks
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10000O0O0O0O
1 0000O0O00O
10000O0O0O0O
000100O00O0
P14 = idem-checks NO-checks
0 00100O00O0
0 00100O00O0
000100O00O0
10000O0O0OO
Row Projections
1 1 1 1
1 1 1 1
727 0000 3
1 1 1 1
722 90000 3
1 1 1 1
0002232279
PP = L1 11 idem-checks
00072330
1 1 1 1
0007223730
1 1 1 1
000772770
1 1 1 1
727 0000 3
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CHECKING NULLSPACES

B [ N [ N [

o o o

o

1
4

N~ D, D

o o o

o

1
4

N N L

o o o

o

1
4

B N N | N e o o
N N L Y (@) (@)
o o
o o

O e N N A N N
N e N e N e Y

o
o
o
o

mA=1[0,1,0,1,0,-1,0, -1]

ker N¢ =

ker Mg =

O = O O O O

0100 -10
0001 -10
000O0O O 1
0010 -10
0000 O O
1000 O O
-1 -1 01 0
s—1t1
s—1t1
s—1t
t=s RB checks
t—s
t—s
t—s
s—1

B [ N [ N [

o o o

o

N

http://sadie:15001/home/ph/maple/TRun23234...

NM =

~ O O oo o b+ b+ »

O LW O O O =~

~ O O oo + b+ >+

o

O O u O un

A O oo o b~ > »
o & A D N O O O
o~ A M N O o O

o~ N BN DNO O O

O ~ O O O wn

o d b b O O O

©O ~ O ~ O

~ O O o o + b+ »

RB checks
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10 st

10 st

10 st

ker M¢ = 01 s RB checks

01 t s

01 t s

01 t s

10 st

nxt = (4 4)

11100001 10100000
111000001 01 000O0OO0OO
11100001 10100000

RNOR*=00011110,RR"“‘=00010000
00011110 00001100
00011110 00001100
00011110 0 000O0OO1O0
111000001 000O0OOO0O1
111000001 10100000
11100001 01 000O0OO0OO
111000001 10100000

BNOB*=00011110,BB*=00010000
00011110 00001100
00011110 00001100
00011110 0 000O0OOT1O0
111000001 000O0OOO1

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2
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00000O0OHDO 00000O0ODO
00000O0ODO 00000O0OO
00000O0OHDO 00000O0ODO

CNM=00000000 SkewT=OOOOOOOO Skew Omega
00000O0O0O 00000O0O0DO
00000O0OO 00000O0OO
00000O0O0O 00000O0O0O
00000O0OO 00000O0OO

00000O0OO

00000O0OO

00000O0OO

[oooo0o0o000

"looooo0oo0o0o0

00000O0OHO

00000O0O0O

00000O0O0HDO
fo 0B84
0.4 0% 7 0 30 11100001
004%%%%0 11100001
2124 4 00 0 0 11100001

wo-|” 77 NO=00011110
4 8 4 o 4 o o L 00011110

00011110

203200 4 0% 00011110
;§¥0004% 1 11000O01
0 0 0 o i212 4 4

“IS NM a combination of T and Omega?", true

NM = 16T + 0Q

76 of 359 08/22/2008 08:19 AM



http://sadie:15001/home/ph/maple/TRun23234...

-
—_
NI
D=
N
o
o
o

"IS NM in Vec(K)?", true
NM(4 4 4000400004 4 4)
"IS MN in Vec(K)?", true

MN(4 4 4000400004 4 4)
T=32/1,rank=2,ratio=16/1,n2/r=32/1
T =32/1,r=1/2,71/n%*=1/2

pz =1/8, min T = 8/1, T-check is positive? 24/1
max r = 8/1, r-check is positive? 3/4
IS NOMO a combination of T and Omega? , true
NoMg = OT + 32Q
There are, 1, partitions and, 14, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 28

dim span idems 7 vs no. of idems 14

"PT1" = {{4, 5,6, 7}, {1, 2, 3, 8}}

"RG1" = {7, 8}
"RG2" = {6, 8}
"RG3" = {5, 8}
"RG4" = {3, 7}
"RG5" = {3, 6}
"RG6" = {3, 5}
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"RG7" = {3, 4}

"RG8" = {2, 7}

"RGY" = {2, 5}

"RG10" = {2, 4}

"RG11" = {1, 7}

"RG12" = {1, 6}

"RG13" = {1, 5}

"RG14" = {1, 4}
-13 -1 2 1 -1 1 -1

Mc—% 3 23 -1 -1 -1 -1 .-

i -1 1 -1-13 -1 2
21 32 1113 Z
-1 -1-1-1 2 2 2 3
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7 7 7 =Z1 =1 -1 =1 7
8 8 8 8 8 8 8 8
7 7 7 =1 =1 =1 =1 7
8 8 8 8 8 8 8 8
7z 7 7 =1 =1 -1 =1 7
8 8 8 8 8 8 8 8
=1 =1 =1 7z 7 7 7 =1
8 8 8 8 8 8 8 8
=1 =1 -1 7z 7 7 7 =1
8 8 8 8 8 8 8 8
=1 =1 =1 7z 7 7 7 =1
8 8 8 8 8 8 8 8
=1 =1 -1 7z 7 7 7 =1
8 8 8 8 8 8 8 8
7 7 7 =1 =1 =1 =1 7
8 8 8 8 8 8 8 8
1 =L =1 5 =1 1 -1 -1
3 3 21 7 21 7 3
=1 47 =zt 5 1 -1 1 -1
3 3 21 21 3 21 3
-1 -1 4 =1 -1 1 5 -1
3 3 7 7 21 21 3
2 > 1 ¢4 =Z1 -1 -1 -1
21 21 7 3 3 3 3
Mc-scaled = Nc-scaled =
-1 1 -1 -1 4 =1 =1 5
7 21 7 3 3 3 21
1l -1 1 -1 -1 4 =1 5
21 3 21 3 3 3 21
=1 1 5 -1 -1 -1 4, =1
7 21 21 3 3 3 7
=1 -1 -1 -1 5 5 =1 4
3 3 3 3 21 21 7
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e
R
1 1 1 S22y
e T
e T T U
S22 01001 1 2
S22 10101 1 F
1 1 01 =t =zt =1 =1 4

N
N
~
~

NcMe = McN. = commutator =

O O O O © O O o
O O O O ©O O O O
O O O O ©O O O o
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O ©O O o
O O O O ©O O O O
O O O O ©O O O o

O O 0O 0O 0O o0 o o © o o o o o o
O 000 o0 o0 o0 o9 O o o o o o o
O O 0O 0O 0 O o0 o© © o o o o o o
O O OO0 0O 0 o0 o © © o o o o o o
O O O 0O 0O 0O o0 o © ©o o o o o o o

O O O O © O o o
O O O O © ©O o o
o O O O O O O O

Eigenvalues M.

[0., 0., 5.082918009, 2.118627666, 3.084168612, 5.881372334, 2.917081990,
4.915831388]
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Eigenvalues N¢
0., 0.,0.,0.,0.,0,4.,3.]
Eigenvalues M -scaled

[0., 0., 1.694306003, 0.7062092219, 1.028056204, 1.960457444, 0.972360664 3,
1.638610464]

Eigenvalues N.-scaled
[0.,0.,0.,0.,0.,0.,4.571428571, 3.428571429]
NullSpace M,
{[0,0,0,1,1,1,1,0],[1,1,1,0,0,0,0, 11}
NullSpace N¢

{[0,0,00,0,1,-1,0]10,0,0,0,1,0,-1,0],[0,0,0,1,0,0,-1,0],[0,0, 1, 0,0, 0,
05 _1]1 [01 11 01 07 05 O! 01 _1]5 []-1 01 01 O! 07 05 O! _1]}

Eigenvalues My

[0., 8., 5.082918009, 2.118627666, 3.084168612, 5.881372334, 2.917081990,
4.915831388]

Eigenvalues Ny
[4.,4.,0.,0.,0.,0.,0.,0.]
NullSpace Mg

{{1,1,1,-1,-1,-1, -1, 1}}

NullSpace Ny
{[O’ O’ 0’ _1’ 01 Os 11 0]’ [_1’ 0’ 11 O’ O’ 01 Os O]’ [O’ 0’ 01 _11 O’ 11 01 O]’ [O’ O’ O’ _1’ 11
000,I-1,00000,0,1],I[-11,0,0,0,0,0, 0}}

Eigenvalues M

[-4., 4., 1.082918009, -1.881372335, -0.9158313892, 1.881372335,
-1.082918009, 0.9158313890]

Eigenvalues N

[, 0.,0.,0.,0.,0.,4.,-4.]
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NullSpace M

{}

NullSpace N

{-1,0,0,0,0,0,0,1][00,0-1,1,0,0,0][0,00,-1,0, 1,0, 0], [-1, 0, 1, O, O,
o,0,0],I[-1,10,0,0,0,0,0]]IO0,0,0,-1,0,0, 1, 0J}

Harmonic Basis

O R R R R O O O
O R R R R O O O
O Rr PR R R O O O
O r Rk R R O O O

_H O O O O FH K= M=
_H O O O O H K= M=
_H O O O O FH K= K=
_H O O O O V= = =

o X
'~

TRACE TWO =1

det AT =0
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o o=
[e2][¥;]

A
(0219

|
[«2][9;]

|
o
o
o

(e][V]
o

AT =

(@)
o
(@)
(@) A= O|un
(@)
(@)
(@)
v O

o
o
o

AN O
o
o
o

A~ Olun

AT rankingis 3, "vs", 6

Level2det=ﬁ(—5+3s)(101+25s+52—9s3+2s4)(-1+s)

RANK of R is 6

R ranking is 2, "vs", 6
RBAR ranking 1, "vs", 4
RANK of B is 6

B ranking is 3, "vs", 6
BBAR ranking 3, "vs", 6

"R CYCLES", (1 + v[5] v[8] (1 + v[2] v[3])
"B CYCLES", (1 + v[4] v[5] v[7] (1 + v[1] v[6] v[8])

Eigenvalues
R: [1.,-1.,1.,-1,0,0.,0.0.]

B: [1.,-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.8660254040 1, 1.,
-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.8660254040 1, 0., 0.]

NullSpace of R
{l0,0,0,0,0,1,0,0]1[0,0,0,0,0,0, 1, 0}}
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NullSpace of B

{[o,0,1,0,0,0,0,0],I[0, 1,0,0,0, 0, 0, O}
NullSpace of R*
{-1,0,1,0,0,0,0,0],1[0,-1,0,1,0,0, 0, O}
NullSpace of B*
{fo,-1,0,1,0,0,0,0],[-1,0,1,0,0,0,0, O}
FIXED POINTS DIMENSION 1

000400O00O0 01011010
00400O0O00O0 10100101
04000O0O0TO0 01011010
PROTO—M=4OOOOOOO N=10100101
0 00O0OOOO OAH4 10100101
0O 0O0OOOAMA406PO0 01011010
0 00O0OO400 10100101
0 0O0O0O40O00O0 01011010

"RANK of Nis ", 2, "RANK of Mis ", 8
"RANK of the KERNEL is ", 2

"IdemSolvability Check", 3 "Trace mark", 4, "Rank mark", 4, "for kernel rank", 2
degree 1: % (v[1]+ v[2] + vI[3] + v[4] + v[5] + v[6] + v[7] + VI[8])
degree 2: % (v[1]v[4] + vI2]v[3] + v[5]v(8] + v[6]Vv[7])

Group spectrum 1+t + t2

KERNEL STRUCT URE

"PT1" = {{1, 3, 6, 8},{2, 4,5, 7}}

"RG1" = {5, 8}
"RG2" = {6, 7}
"RG3" ={2, 3}
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"RG4" = {1, 4}
m2 =[o010,0,00,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1, 1, 0, 0]
supp M2 = {3, 8§, 25, 26}
u2=1I[1,01,1,0,10,1,0,0,1,0,1,1,1,0,1,0,0,1,0,1,1,0, 1, 1, 0, 1]
supp u2 ={1, 3, 4,6, 8, 11, 13, 14, 15, 17, 20, 22, 23, 25, 26, 28}

Action of R on ranges, [[1], [4], [3], [3]]
Action of B on ranges, [[4], [1], [2], [2]]

RPARTS [1]

BPARTS [1]

o = (1)

Action of R and B on the blocks of the partitions:
R-BLOCKS,

[2, 1]
B-BLOCKS,

[1, 2]

with invariant measure, [1, 1]

N by blocks, N - check: true

by ={1, 3, 6, 8}
by =1{2,4,5, 7}

dim(span of partition vectors), rank(Ng), rank(N): 2, 2,2
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h2] o 0 h1] 0 O O O
O hl21 1] 0 0 O O ©
O h[1l A2l 0 O O O O
Centralizer = h[1] 0 0 h[Z] 0 0 0 0
0O 0 0 0 h2] 0 0 n1]
0O 0 0 0 0 hR2] K1l O
0O 0 0 0 0 h1 K21 O
0O 0 0 0 h1l 0 0 hK2]
LIE STRUCT URE

Dimension of Lie algebra: 18, Shape: 6@ 12/10

0O -111 O
-1 0 11 O
1 0 00 O
CLE = O 1 00 O
0O 0 11 -1
O 0 10 O
O 0 01 O
0O 0 00 1

R and B Cycles. V.
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03200000 300003041
03200000 00032030
03200000 300003041
QR_O%%OOOOOQB=OOO%%O%O
00003003 oooiioilo
02200000 300003041
03300000 00032030
0000<003 300003041

Qg in Vec(K)?, {{2, 3}, {5, 8}}, false

Qpin Vec(K)?, {{1, 6, 8}, {4, 5, 7}}, true

-1 23 7 =9 -1 =17 7 =9
40 40 40 40 40 40 40 40
-9 7z 23 -1 =9 7 =17 -1
40 40 40 40 40 40 40 40
-1 23 7 =9 -1 17 7 =9
40 40 40 40 40 40 40 40
-9 7z 23 -1 =9 7 =17 -1
vV 40 40 40 40 40 40 40 40
7z =1 =9 17 7 -1 =9 23
40 40 40 40 40 40 40 40
-z 1 9 17 -7 1 9 =23
40 40 40 40 40 40 40 40
iz 9 1 -7 =23 9 1 =7
40 40 40 40 40 40 40 40
=17 -9 -1 7 23 =9 -1 7
40 40 40 40 40 40 40 40

Omega-checks true, true
"I-V is singular”

"I4+V is singular"
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mr=(02 303003 vs(00000000 udgysQ-v)!
nB:(% ool lll %)vs(o 000000 O0) uvsQi+V) !
LOCAL GROUPS

1, "partition”, {{1, 3, 6, 8},{2,4, 5, 7}}

1, "range”, [5, 8], [[8, 5, 8,5, 5,8,5, 8],[5,8,5,8, 8,5, 8 5]
2, "range", [6, 7], [[7,6,7,6,6,7,6,7],[6,7,6,7,7,6, 7, 6]]

3, "range", [2,3],[[3,2,3,2,2,3,2,3],12,3,2,3,3, 2,3, 2]
4,"range", [1,4],[[4,1,4,1,1,4,1,4],[1, 4,1, 4,4, 1, 4, 1]]

10
"group has", 2, "elements" Group element 1,1 = <0 1>

g1 = 1l
g2 = [l1, 2]]
linear dimension, 2

"Symmetric?", true

Is Z in Vec(K)? true
(h[1] hl2])

"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 0>
01

2, "coeff", 1

2[2]=<0 1)
10

Check abelian

88 of 359 08/22/2008 08:19 AM



89 of 359

http://sadie:15001/home/ph/maple/TRun23234...

1, 2, true

1. 1.
EIGS =

1. —-1.

PermChars : =

= N =
= O =

Group spectrum: 1+t + t2

Molien Series to order 10° 1+ t+2t2 +2t3 +3t% +3t° +4t® + 4t7 + 5¢8 + 5
t9 + 6t10

n-choose-rank

{1, [1, 21}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [1, 71}, {7, [1, 8]}, {8, [2, 31},
{9, [2, 41}, {10, [2, 5]}, {11, [2, 61}, {12, [2, 7]}, {13, [2, 8]}, {14, [3, 4]}, {15, [3, 5]},
{16, [3, 61}, {17, [3, 71}, {18, [3, 81}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 7]}, {22, [4, 8]},
{23, [5, 61}, {24, [5, 71}, {25, [5, 81}, {26, [6, 71}, {27, [6, 8]}, {28, [7, 8]}

KERNEL HIERARCHY

m2 =
(0010000100000000000000001100)

{3, 8, 25, 26}

uz2 =
(1011010100101110100101101101)

{1, 3,4,6, 8, 11, 13, 14, 15, 17, 20, 22, 23, 25, 26, 28}

picheck (1 1 1 1 1 1 1 1)
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picheck (1 1 1 111 1 1)

Column Projections

0000O0O0O01
000010O00O0
0000O0O0O01
P = 00001000 idem-checks NO-checks
000010O0O
0000O0O0O01
000010O00O0
0000O0O0O01
0000O0O1O0O
0000O0OO0O1O0
0000O0O1O0O
Py = 00000010 idem-checks NO-checks
0000O0OO0O1O0
0000O01O0O
0000O0OO0OT1O0
0000O01O0O
001000O0OO
01 000O0O0OO
00100O0O0OO
P3 = 01000000 idem-checks NO-checks
01 000O0O0OO
001000O0O
01 000O0O0OO
00100O0O0OO
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idem-checks NO-checks

_ O B O O =B O =

o O O O O O O O
o O O O O O O O
O r O B = O = O
o O O O O O O O
o O O O O O O O
o O O O O O O O
o O O O O O O O

Row Projections

o N
o N
(@ I
O D=

ENI
IR
NI
N

N
o
N
o
o
D=
o
D=

PP = idem-checks

N N
N [ N [
N N
D= D=

NI
o
NI
o
o
EN
o
EN

EN[E

NI
o A=
o A=

AN
AN
ENE
SN
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<t O < O O « O <«
O O «  © « ©
<t O O O < O <
O ¥ O < « © « O
©O < © < « © « ©O
<t O O O < O <
O ¥ O « & © « O
<t O < O O « O <«
I
W
<+ O —l+ O o A+ O A<
o -+ O I+ —H+ O —I+ O
—l<+ O -+ O o -+ O —I<r
© H« O H¥ H¥ O HA+ O
o —<+ O —I+ -+ O =+ O
gt O A+ O O H O v
o -+ O —I+ I+ O =+ O
-+ O -+ O o -+ O —|<r
Il
T

CHECKING NULLSPACES

[O’ 1’ 11 O’ O! _11 _11 0]

mTA =

v
Y4
(9}
(V]
e
(9}
o
o
O O O wv +~ O
4~ —
o O O | © |
4~ —
| © O O | ©
nw O O O O
O O O = w O
(%] (%]
o O O I o [
“u "
| © © O [ o
~~ O O O O wn
— O O O© O O
o O O O O
o O O o +H O
o O O +H O O
o O —+H O O O
o - O O O O
— — —
L B o | —
Il
)
=2
-
(V]
4

mAviakerNC(0 1 0 0 -1 -1)

RB checks

-s -t

0

-s -t

0

08/22/2008 08:19 AM
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0 0 0 1 0 o 0 t 0 s
O 0 O 0 1 s+t 0 -t O t
1 0 0 0 O 0 0O t O s
kerMC=1 0 0 -1l s+t 0 -t 0 ' RB checks
0O 1 0 0 O s+t -s 0 -t s+t
0 0 1 O Of [s+t -t 0 -s s+t
1 0 -1 0 1 0 t 0 s 0
1 -1 0 0 1 0 s 0 t 0
nxt=(4 0 0 0 4)
10100101 10100000
01011010 01010000
101001001 10100000
RNOR*=01011010,RR"“‘=01010000
01011010 00001000
101001001 00000100
01011010 0 000O0OO1O0
101001001 000O0OOO0O1
101001001 10100000
01011010 01010000
101001001 10100000
BNOB*=01011010,BB*=01010000
01011010 00001000
10100101 00000100
01011010 0 000O0OOT1O0
101001001 000O0OOO1

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2
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0 00O0OOOO0OO0OO 000O0OOO0OO0OO0OO
0O 00O0OOOO0OO0ODO 0 0O0O0OO0OO0OO0OO0ODO
0O 00O0OOOO0OO0OO 0O00O0O0OOO0OO0OO0OO
CNM=00000000 SkewT=OOOOOOOO Skew Omega
0O000OOO0OO0OO 0O000O0OOO0OO0OO
0O000O0OOOO0OO0OO 0O00O0O0OOO0OO0OO0ODO
0O000O0OOO0OO0OO 0O000O0OOO0OO0OO
0O000O0OOOO0OO0OO 0O00O0O0OO0OO0OO0OO0ODO
0O000O0OO0OO0OO
0O000O0OO0OO0OO0OO0OO
0O000O0OO0OO0OO
_00000000
100000000
0O00O0O0OO0OO0OO0OO0ODO
000O0OO0OO0OO
0O000O0OO0OO0OO0OO0OO
4 004 00O00O0 10100101
04400O0O00O0 01011010
04400O0O00O0 10100101
MO=4OO4OOOONO=01011010
0 000400 4 01011010
0 0O0OO0O440 1 01O001O01
0 00O0O0M440 01011010
0O OO0 0400 4 10100101

“IS NM a combination of T and Omega?", true

NM = 16T + 0Q2

D=

"IS NM in Vec(K)?", true
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NM(4 04 00 4 0 4)
"IS MN in Vec(K)?", true

MN(4 0 4 00 4 0 4)
T=32/1,rank=2,ratio=16/1,n2/r=32/1
=32/1,r=1/2,1/n%=1/2

pz = 1/8, min T = 8/1, T-check is positive? 24/1
max r = 8/1, r-check is positive? 3/4
IS NOMO a combination of T and Omega? , true
NoMg = OT + 32Q
There are, 1, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 8
out of total no. of elements equal to 8

dim span idems 4 vs no. of idems 4

"PT1" = {{1, 3, 6, 8},{2, 4,5, 7}}

"RG1" = {5, 8}
"RG2" = {6, 7}
"RG3" = {2, 3}
"RG4" = {1, 4}
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7 -1 7 -1 -1 7 =1 7
8 8 8 8 8 8 8 8
-1 7 =1 7 7 =1 7 =1
8 8 8 8 8 8 8 8
7 -1 7 -1 -1 7 =1 7
8 8 8 8 8 8 8 8
-1 7 =1 7 7 =1 7 =1
8 8 8 8 8 8 8 8
-1 7 =1 7 7 =1 7 =1
8 8 8 8 8 8 8 8
7 -1 7 =1 -1 7 =1 7
8 8 8 8 8 8 8 8
-1 7 =1 7 7 =1 7 =1
8 8 8 8 8 8 8 8
7 -1 7 =1 -1 7 =1 7
8 8 8 8 8 8 8 8
-1 -1 -1 -1 -1 -1
1 3 3 1 3 3 3 3
-1 -1 -1 -1 -1 -1
=5 1 5 5 5 35 3
=1 -1 -1 -1 -1 -1
3 1 1 3 3 3 3 3
-1 -1 -1 -1 -1 -1
1 5= 5 1 5 5 5 5
Mc-scaled = Nc-scaled =
=1 -1 -1 -1 4 =1 =1 4
3 3 3 3 3 3
-1 -1 -1 -1 -1 -1
3 3 3 3 3 1 1 =
-1 -1 -1 -1 -1 -1
3 3 3 3 3 1 1 =
-1 -1 -1 -1 -1 -1
3 3 3 3 ! 53 35 1
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Eigenvalues M.

8., 8.,38.,0.,0.,0.,0.,0.]
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p— \1||
—

I
[

=N
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H
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S
=L
1S
=L
1S
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—

=

=N
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= \1|| \1|
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(=)
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7
1

=1
7
1

1
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O O O O ©O O O O
O O O O ©O O O O

[

= \1|'
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I
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Eigenvalues N¢

0., 0.,0.,0.,0.,0,4.,3.]

Eigenvalues M -scaled

[2.666666667, 2.666666667, 2.666666667, 0., 0., 0., 0., 0.]
Eigenvalues N.-scaled

[0.,0.,0.,0.,0.,0.,,4.571428571, 3.428571429]
NullSpace M,

{{1,,090,11,0,0I0000,0-1,1,0},1I1,1,0,0,0,1,0,1],[0,-1,1,0,0, 0,
05 O]; [_11 01 01 11 O’ O! 07 0]}

NullSpace N,
{0, -1,09,1,0,0,0,0,Io,-1,0,0,1,0,0,0],[-1,0,0,0,0,1,0,0],[0,-1,0,0, 0,
05 ]-1 0]5 [_11 01 07 05 O! 01 05 ]1 [_11 01 ]-1 07 05 O! 01 0 }

Eigenvalues My
8., 8.,3s8.,8.,0.,0.,0.,0.]
Eigenvalues Ny

4.,4.,0,0.,0.,0.,0.,0.]

NullSpace My

{o,-11,0,0,0,0,0,I-1,0,0,1,0,0,0,0],[0,0,0,0,1,0,0, -1], [0, 0, 0, 0, 0,
_]-1 15 O]}

NullSpace Ny

{[_1’ 01 0’ O’ 01 11 O’ 0]’ [0’ _1’ 01 O’ O’ 01 11 O]’ [_1, O’ 1’ 01 O’ O’ 01 O]’ [_1’ 0’ 0’ O’ 01
00,1)I0,-1,0,1,0,0,0,0],[0,-1,0,0, 1,0, 0, OI}

Eigenvalues M
[4.,-4.,4.,-4.,4.,-4.,4.,-4]
Eigenvalues N

[0.,0.,0.,0.,0.,0.,4.,-4.]
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NullSpace M

{}

NullSpace N

{f0,0,1,0,0,-1,0,0}I[0,0,0,1,-1,0,0,0],[0,0,0,0,-1,0, 1, 0], [0, O, O, 0, O,
-1,0,1}I1,0,0,0,0,-1,0,0]I0, 1,0, 0, -1, O, O, O}

Harmonic Basis

01011010
10100101
01011010
10100101
10100101
01011010
10100101
01011010
{6, 7}
R:[2,3,2,3,4,8,5,1]
B:[6,7,6,7,8,4,1,5]

TRACE TWO =1

det AT =0
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o o=
(@) [e2][¥;]

A
(0219

|
[«2][9;]

|
o
o
o

(e][V]
o

AT =

o
o
o
o vt o=
o
o
o
A~ Olun

o
o
o

A~ O|un
o
o
o

v A
o
o
o

AT rankingis 3, "vs", 6

Level2det=_—3(—1+s)(5+3s)(101—25$+952—7s3+254)

2048
RANK of R is 6
R ranking is 3, "vs", 6
RBAR ranking 1, "vs", 2
RANK of B is 6
B ranking is 2, "vs", 6
BBAR ranking 2, "vs", 6

"R CYCLES", 1 + v[2] v[3]
"B CYCLES", (1 + v[5] v[8]) (1 + v[1] v[4] v[6] v[7])

Eigenvalues

R: [0,0,0,0,0,0.,1,-11]

B: [1.1,-1.1,0,0,1.,-1,1.,-1]
NullSpace of R
{l0,0,0,0,0,0,1,0],1I0,0,0,0,0, 1, 0, 0]}
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NullSpace of B

{[o,0,1,0,0,0,0,0],I[0, 1,0,0,0, 0, 0, O}
NullSpace of R*
{f0,-1,0,1,0,0,0,0],[-1,0,1,0,0,0, 0, O}
NullSpace of B*
{[-1,0,1,0,0,0,0,0],1[0,-1,0,1,0,0,0, O}
FIXED POINTS DIMENSION 1

'—l
o
|_l
o
Wik WIS Wik wiIN

(@)
[
o
[ =)
WIN Wk WIN W~

PROTO-M =

wl= vl VI VOl V|~
win VI VOl V|l Olun

o
=

D Wl
Ul WIN
D Wl
vl WIN

-
o
—

SO d O O O O O O
SO O 0 O O O O O

©O O O o M O O O
o ©O o o o d O O
O O O o o o d o
O O O © o o o »
A O O O O o o o
o O © d O O O O

-
o

Wi~ wIN

win ©
wl— ©
wiNn O
wl—
=
winN
w|—
(@)

"RANK of Nis ", 4, "RANK of M is ", 8
"RANK of the KERNEL is ", 2

"ldemSolvability Check", 3 "Trace mark", 2, "Rank mark", 2, "for kernel rank", 2

degree 1: % (v[1]+ v[2] + vI[3] + v[4] + v[5] + v[6] + v[7] + VI[8])
degree 2: % (v[1]v[4] + vI2]v[3] + v[5]v(8] + v[6]lVv[7])

Group spectrum 1+t + £2

KERNEL STRUCT URE
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"PT1" = {{1, 3, 6, 8}, {2, 4, 5, 7}}
"PT2" = {{1, 3, 7, 8}, {2, 4, 5, 6}}
"PT3" = {{1, 3,5, 7}, {2, 4, 6, 8}}
"PT4" ={{1, 3, 5, 6},{2, 4, 7, 8}}

"RG1" = {5, 8}
"RG2" = {6, 7}
"RG3" = {2, 3}
"RG4" = {1, 4}

http://sadie:15001/home/ph/maple/TRun23234...

m2 =10,0,1,000,0,1,0,0,0,0,00,°0,0000000,001,1,0,0]

supp 2 = {3, 8, 25, 26}

u2=1090,93,4,56,90,6,5,4,3,9,3,4,5,6,6,5,4,3,3,6,9,9, 6, 3]

supp u2 =1{1, 3,4,5,6, 7,8, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,

24,25,26,27, 28}

Action of R on ranges, [[4], [1], [3], [3]]
Action of B on ranges, [[1], [4], [2], [2]]

(1111
B‘(4 4 4 4)
RPARTS [3, 3, 4, 4]

BPARTS [3, 1, 4, 2]

(1 2 2 4
“‘(9999)

Action of R and B on the blocks of the partitions:

R-BLOCKS,
[8,3,2,7,8,7,3, 2]

B-BLOCKS,
[7,5,6,8,4,1,3, 2]

with invariant measure, [1, 4, 4, 1, 2, 2, 2, 2]
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N by blocks, N - check: true

by =11, 3, 6, 8}
b, =1{1, 3,5, 6}
b3 =1{2,4,7, 8}
by =1{2,4,5, 7}
bs =1{1, 3,7, 8}
bg =1{2,4,5, 6}
b; =1{1,3,5,7}
bg =1{2, 4, 6, 8}
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dim(span of partition vectors), rank(Ng), rank(N):

hi2] O 0
0 h[2] h[1]
0 h[1] h[2]
Centralizer = nil o 0
0 0 0
0 0 0
0 0 0
0 0 0
LIE STRUCT URE

Dimension of Lie algebra: 20, Shape: 11 9/6

CLB =

R and B Cycles. V.
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o O O O

o

-1

o O O O +» O O

4,4, 4
Alll 0 0 0
O 0 0 O
0O 0 0 O
A2l 0 0 O
0 h2] 0 O
0 0 h2] k1]
0 0 A1 k2]
0 h1l 0 O
11 0
11 -1
00 1
00 O
11 0
10 0
01 0
00 O

o O O

0
h[1]
0
0
h[2]
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11 1 1 11
0 > 5 0O 0OO0O0DO ) 00 7 0 7 2 0
11 1 1 11
0 > 5 O00O0O0OO ) 00 7 0 7 7 0
1 1 1 1 1 1
0 55 0O 0O0O0O0O ) 00 v 0 7 2 0
1 1 1 1 1 1
0 55 O00O0O0O ) 00 7 0 77 0
QR=1 1 = 1 1
0 55 O00O0O0O 0 00O > 0 O >
1 1 1 1 1 1
0 55 O00O0O0O v 00 ) 0 77 0
1 1 1 1 1 1
0 55 0 0OO0O0ODO v 00 ) 0 12 0
11 1 1
0 55 O00O0O0O 0 00O > 00 >
Qr in Vec(K)? , {{2, 3}}, true
Qpin Vec(K)?, {{1, 4, 6, 7}, {5, 8}}, false
-1 23 7 =9 -1 =17 7 =9
40 40 40 40 40 40 40 40
-9 7z 23 -1 =9 7 =17 -1
40 20 40 40 40 40 40 40
-1 23 7 =9 -1 =17 7 =9
40 40 40 40 40 40 40 40
-9 7z 23 -1 =9 7 =17 -1
V= 40 40 40 40 40 40 40 40
|zz 1 9 17 -z 1 9 -23
40 40 40 40 40 40 40 40
7z =1 -9 -17 7 =1 =9 23
40 40 40 40 40 40 40 40
=17 -9 -1 7 23 =9 =1 7
20 40 40 40 40 40 40 40
iz 9 1 -7 =23 9 1 =7
40 40 40 40 40 40 40 40

Omega-checks true, true

"I4+V is singular"
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mr=(0 %3 30000003 300000 uogusar-v)t

- (3 3 1 3 3 1 -1
"B—(16 00 75 3 16 16 8)vs(o 000O0O0O0O0) uQgvsQi+V)
LOCAL GROUPS

1, "partition”, {{1, 3, 6, 8}, {2, 4,5, 7}}

1, "range”, [5, 8], [[8, 5, 8, 5,5,8,5,8],[5,8,5, 8,8, 5, 8 5]
2, "range", [6, 7], [[7,6,7,6,6,7,6,7],[6,7,6,7,7,6, 7, 6]]

3, "range", [2,3],[[3,2,3,2,2,3,2,3],12,3,2,3,3, 2,3, 2]
4,"range", [1,4],[[4,1,4,1,1,4,1,4],[1, 4,1, 4,4, 1, 4, 1]]
2, "partition”, {{1, 3, 7, 8}, {2, 4, 5, 6}}

1, "range", [5, 8], [[8, 5, 8,5,5,5,8,8],[5,8,5, 8,8, 8,5, 5]
2, "range", [6, 7], [[7,6,7,6,6,6,7,7],[6,7,6,7,7,7,6, 6]]

3, "range", [2, 3],1I3,2,3,2,2,2,3,3],[2,3,2, 3,3, 3, 2, 2]]
4,"range", [1,4],[[4,1,4,1,1,1,4,4],[1,4,1,4,4,4, 1, 1]]
3, "partition”, {{1, 3, 5, 7}, {2, 4, 6, 8}}

1, "range”, [5, 8], [[8, 5, 8, 5, 8, 5, 8,5],[5, 8,5, 8,5, 8,5, 8l
2, "range", [6, 7], [[7,6,7,6,7,6,7,6],[6,7,6,7,6,7,6, 7]]
3,"range", [2,3],1[3,2,3,2,3,2,3,2],[2,3,2,3, 2,3, 2, 3]]
4,"range", [1,4],[[4,1,4,1,4,1,4,1],[1,4, 1,4, 1,4, 1, 4]]
4, "partition”, {{1, 3, 5, 6},{2, 4, 7, 8}}

1, "range”, [5, 8, [[8, 5, 8,5, 8, 8, 5,5],[5, 8,5, 8,5,5, 8, 8]
2, "range", [6, 7], [[7,6,7,6,7,7,6,6],[6,7,6,7,6,6, 7, 7]]

3, "range", [2,3],1[3,2,3,2,3,3,2,2],[2,3, 2, 3, 2,2, 3, 3]]

4,"range’, [1,4],[[4,1,4,1,4,4,1,1],[1,4,1,4, 1, 1, 4, 4]]
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10
"group has’, 2, "elements" Group element 1,1 = <0 1>

g1 = |l
g = 1, 2]]
linear dimension, 2

"Symmetric?", true

Is Z in Vec(K)? true
(h[1] h[2])

"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 o>
01

2, "coeff", 1

2[2]=(0 1)
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. —-1.

PermChars : =

= N =
= O =

Group spectrum: 1+t + t2

Molien Series to order 10° 1+ t+2t2 +2t3 +3t% +3t° +4t® + 4t7 + 58+ 5
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t9 + 6t10

n-choose-rank

{1,[1, 21}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [1, 71}, {7, [1, 8]}, {8, [2, 31},
{9, [2, 41}, {10, [2, 5]}, {11, [2, 6]}, {12, [2, 7]}, {13, [2, 8}, {14, [3, 4]}, {15, [3, 5]},
{16, [3, 61}, {17, [3, 71}, {18, [3, 8}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 71}, {22, [4, 8]},
{23, [5, 6]}, {24, [5, 71}, {25, [5, 8]}, {26, [6, 71}, {27, [6, 8]}, {28, [7, 8]}

KERNEL HIERARCHY

me =
(0010000100000000000000001100)

{3, 8, 25, 26}

u2 =
(90934569065 439345660543361996 3)

{1,3,4,5,6,7,8,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
26,27, 28}

picheck (1 1 1 1111 1)

picheck (1 1 1 1111 1)

Column Projections
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2 1
0O00O00O 3 00 3
1 2
0 00O 3 00 3
2 1
00O00O 3 00 3
0000+o00 2| |,
P, = 3 3 idem-checks NO-checks
0O00O0OO1O0O0TO0
2 1
0 00O 3 00 3
1 2
00O00O 3 0 3
0O 0O0O0OO0OO0OOO1
5 4
0 0OO0OO0ODO 39 0
4 5
0 0O0O0OODO 3 9 0
5 4
0 0OO0OOO ) 0
000002 29| .
Py = 9 9 idem-checks NO-checks
2 1
0 0O0O0OO 3 3 0
0O000O0OO0OO1O00O0
0O 0OO0OOOO0OT1O0O
1 2
0 0OO0OO0ODO 3 3 0
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o O O O O
o O O O O
o O O O o
o O O O o
o O O O o
o O O O o

idem-checks NO-checks

)

w

Il
wiN VOl VI Wk Rk O R, O
Wk Ol VU WIN O =k O =

o O O O O
o O O O O

idem-checks NO-checks

R

N

|
Wk Ol VU WIN O R O K=
win Ol VD Wk = O = O

Row Projections
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wv wv

Y 7

@] @]

7] 7]

< =

r_L O

I

= €

(] ()

o o
s+ O -t O o —+ O —< —+ O -+ O o o < A<
o -t O It it O -t O I+ O I+ O o o I A<
<t O -+ O o -+ O < o -l O s I HIs O o
O H O Hg Hg O Ht O O it O s -t I O o
o -+ O <+ - O —+ O o -+ O <t -+ HIs O o
—+ O —l+ O o <+ O A« <+ O <+ O o o < <
O Ht O Hvt = O - O © H¥ O Hit HI¥ HAltx O o
-t O -+ O o -+ O —< —l+ O -+ O o o < <

Il Il

— N

o o

o o
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wv wv)

Y N

@] @)

7} ()]

N <

Y 7
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£ =
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e, S
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- O -t O <t O —l<+ O —+ O A+ O Al It O o
o —I+ O —x O <+ O A« © Hv O —<+ O o < <
-+ O -+ O -+ O -+ O —+ O -+ O s H O o

I Il

oM <

o o

o o

08/22/2008 08:19 AM

111 of 359



http://sadie:15001/home/ph/maple/TRun23234...

<N oM <m olm O <l olm <+
m_9 Qle m_9 Qe <im o <+ o0lm
Qlo Yo Qloo Yo win <+ o «Im
olm <M olm <M < oM <N O
© & o < xim Yo Lo wm
+ © < o wmn o Yo wim
© ¥ o < xim Yo Lo wm
+ © < o wmn o Yo wim

I

=

Z
1_H —|O 1_R -l O 1_R —|©o <
o 5_% | 5_% _I__R o A o
[ o g o Hlo HIr © Y
o —N o AN —itr e Y o
o Hs O s 1_R —|o 5_% —|©
st O @ H O o 5_% —i|o l_H
© Ht © v A o 1§ -
it O At © o g —o —|Y

I

T

CHECKING NULLSPACES

mA=1[0,1,1,0,0, -1, -1, O]

RB checks

S
t
0
0

~ —~
| | © O
~ ~
| | © O
nw +~ O O
i nwn O O
u un
[ | o O
n un
[ I o O
~ u O o
N ———————————
—_—
O = O O
- O O O
- O O O
O = O O
o O O
o O = O
— —
[
— =
N R
N ——————

ker N

mAviaker NC(-1 0 1 0)

RB checks

-t

-5

-t

)

=S

0
0

-t

0
0

-t

)
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11 -1 0 0 s+t s 0 -s O
11 0 -1 0 0 t 0O s O
00 O 1 O s+t s 0 —-s O
00 1 0 O 0 t 0 0
ker M. = 3 RB checks
11 0 0 -1 0 0 s 0 ¢t
10 O O O 0 0 t 0 s
01 0 0 O s+t s+t -t 0 -—s
00 0 0 1 s+t s+t -s 0 -t
nxT=(4 4 00 0)
2 1
10101§§O
1 2
0101035351 10100000
10101§%0 01010000
1 2 1 0100O0O00O0
01010331  lo1010000
RNpR* = ,RR* =
10101%%0 0O 00O010O00O0
0O 00O0O0O1O00O0
2121241
3 3 3 3 3 3 0 000O0O0OT10
12121472 00000O00O01
3 33 3 3 3
1 2
01010§§1
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1 4 5 2
2 5 41
01013535733 10100000
14 5 2 1 1
10103993 0 0 00O00O
5 5 4 1 1 0100O0O00O0
010133533 ~lo1o010000
BNgB* = , BB* =
12124219 00001000
3 3 3 3 3 3
0 000O0O1O00
4 54 52 4991
9 9 9 9 3 3 0O 00OO0O0OOO0OT10O0
54541459 2 0 000O0OO0OO01
9 9 9 9 3 3
2 1 2 1 1 2
3333037351
Do these reconstitute N? , true
Ranks: 6, 6, "vs", 2
0 000OO0OO0OO0OD O 0 000O0OOO0OD O
0 000O0OO0OO0OD O 0 000O0OO0OO0OD O
0 000O0OO0OO0OD O 0 000O0OO0OO0OD O
0O 000OO0OO0OO0OD O 0 000O0OOO0OD O
CNM = Skew T = Skew Omega
O 0OO0OO0OOOO0ODO O 0O0OOOOO0ODO
0 000O0OO0OO0OD O 0 000O0OO0OOO0OD O
O 0OO0OO0OOOO0ODO 0O 0O0OOOOO0OO
0 000O0OO0OO0OD O 0 000O0OOO0OD O
00O0OOOOODO
0O0000O0OO0OO0OD O
00O0O0OOOOODO
|0 000000O00O
00O0O0OOOOODO
0O0000O0OO0OO0OD O
00O0O0OOOOODO
0O0000O0OOO0OD O
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2 5 4 1
1l 4 5 2
40040000 010133733
04400000 2 541
10102221
04400000 L4 s s
40040000 01013333
M0= N0=

0000400 4 2121 4,21
33331330

00000440
24 542 4991
00 0OO0OO04 40 9 9 9 9 3 3
00004004 454514942
9 9 9 9 3 3
1 2 1 2 1 2
3333503351

"IS NM a combination of T and Omega?", true

NM = 16T + 0Q

"IS NM in Vec(K)?", true
NM(4§16 20§4i§i1—6@50404)
"IS MN in Vec(K)?", true

MN(4§1620§4i§iE@§0404)

T=32/1,rank = 2, ratio = 16/1, n?/r = 32/1
T=32/1,r=1/2,1/n%=1/2

p2 = 1/8, min T = 8/1, T-check is positive? 24/1

max r = 8/1, r-check is positive? 3/4
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IS NOMO a combination of T and Omega? , true
NoMg = OT + 32Q
There are, 4, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 16
out of total no. of elements equal to 32

dim span idems 12 vs no. of idems 16
"PT1" = {{1, 3, 6, 8},{2, 4,5, 7}}
"PT2" = {{1, 3, 7, 8}, {2, 4, 5, 6}}
"PT3" ={{1, 3,5, 7}, {2, 4, 6, 8}}
"PT4" ={{1, 3, 5,6},{2,4, 7, 8}}

"RG1" = {5, 8}
"RG2" = {6, 7}
"RG3" = {2, 3}
"RG4" = {1, 4}
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7z =1 7 =1 13 31 23 5
8 8 8 8 24 72 72 24
-1 7z =1 7 5 23 31 13
8 8 8 8 24 72 72 24
7 -1 7 -1 13 31 23 5
8 8 8 8 24 72 72 24
-1 7z =1 7 5 23 31 13
8 8 8 8 24 72 72 24
13 5 13 5 7 13 5 -1
24 24 24 24 8 24 24 8
31 23 31 23 13 7 -1 5
72 72 72 72 24 8 8 24
23 31 23 31 5 -1 7 13
72 72 72 72 24 8 8 24
5 13 5 13 -1 5 13 7
24 24 24 24 8 24 24 8
-1 -1 -1 -1 -1 -1
1 3 3 1 3 3 3 3
-1 -1 -1 -1 -1 -1
5 1 5 5 5 35 3
=1 -1 -1 -1 -1 -1
3 1 1 3 3 3 3 3
-1 -1 -1 -1 -1 -1
1l 5= 5 1 5 5 5 5
Mc-scaled = Nc-scaled =
=1 -1 -1 -1 4 =1 =1 4
3 3 3 3 3 3
-1 -1 -1 -1 -1 -1
3 3 3 3 3 1 1 =
-1 -1 -1 -1 -1 =1
3 3 3 3 3 1 1 3
-1 -1 -1 -1 -1 -1
3 3 3 3 1 53 35 1
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;] =1 3 =l 13 31 23 5
7 7 21 63 63 21
=l ; =ZL ; 5 23 31 13
7 7 21 63 63 21
] =L 3 =l 13 31 23 5
7 7 21 63 63 21
=1 7 =L ; 5 23 31 13
7 7 21 63 63 21
13 5 13 5 ¢ 13 5 -1
21 21 21 21 21 21 7
31 23 31 23 13 ; =1 5
63 63 63 63 21 7 21
23 31 23 31 5 -1 ; 13
63 63 63 63 21 7 1
S5 13 5 13 -1 5 13
21 21 21 21 7 21 21
0000O0OO0OO0O0O 0000O0OO0OO0O0O
0000O0O0O0OO00O 0000O0OO0OO00O
0000O0O0O0OO0O0O 0000O0O0OO0O0O
0000O0OO0OO0O 0000O0O0O0OO0O
NcMc = McN¢ = commutator =
0000O0OO0OO0O0O 0000O0O0O0OO0O0O
0O000O0OOO0OO0OO0OO 0O00O0O0OOO0OO0OO0OO
000O0O0OO0OO0O0O 0000O0O0O0OO0OO
0O000O0OOO0OO0OO0OO 0 00O0OO0OOO0OO0OO
0000O0OO0OO0OO
0O000O0OO0OO0OO0OO0OO
0000O0OO0OO0OO
0O000O0OO0OOO0OO0OO
0000O0O0O0OO0O0O
0O000O0OO0OO0OO0OO0OO
0000O0O0O0OO0O0O
0O000O0OO0OO0OO0OO0OO

Eigenvalues M.

8., 8.,8.,0.,0.,0.,0.,0.]
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Eigenvalues N¢

[0.,0.,0.,0.,3.,2.247353463, 0.6217973830, 1.130849154]
Eigenvalues M -scaled

[2.666666667, 2.666666667, 2.666666667, 0., 0., 0., 0., 0.]

Eigenvalues N.-scaled

[0, 0.,0.,0.,,3.428571429, 2.568403958, 0.7106255807, 1.29239903 3]

NullSpace M,

{,-1,109,0,0,0,0,I[-1,0,0,1,0,0,0,0],[1,1,0,0,1,1,0,0],[1, 1, 0,0, 1, 0,
1’ O]; [01 01 01 O’ _1’ O! 07 1] }

NullSpace N,

{-1,-1,0,01,0,0,1}I[-1,-1,00,0,1,1,0],I[-1,0,1,0,0,0,0, 0], [0, -1, 0, 1,
0,0, 0, O}

Eigenvalues My

8.,8.,8,8,0.,0.,0.,0.]

Eigenvalues Ny

[0, 0.,0.,0.,4.,2.247353463, 0.6217973830, 1.130849154]

NullSpace My

{f0,0,00,-1,0,0,1}1[-1,0,0,1,0,0,0,0],I[o,-1,1,0,0,0,0,0], [0, 0,0, 0,0,
_]-1 15 O]}

NullSpace Ny

{[_1’ 01 1’ O’ 01 Os O’ 0]’ [_1’ O’ 01 _11 O’ 11 11 O]’ [O’ 11 O’ _1’ 01 Os O’ 0]’ [_1’ O’ 01 _11
1,00, 1]}

Eigenvalues M
[4.,-4.,4.,-4.,4.,-4.,4.,-4]
Eigenvalues N

[0.,0.,0.,0.,4.,-0.6217973825, -2.247353464, -1.130849154]
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NullSpace M
{}
NullSpace N

{[Os _11 0’ 1’ 01 05 O’ O]s [_1’ _1’ O’ 01 1’ O’ 01 1]’ [_17 _1’ 01 0’ O’ 11 15 O]’ [_11 0’ 1’ 01
0,0, 0, O}

Harmonic Basis

09093456
90906543
09093456
909 063543
363 603629
4 545 3096
54546 920 3
6 363 96 30

401 [1! _11 11 11 11 11 11 1]

60! [11 11 11 _11 11 1’ _1’ _1]

{2, 3’ 5’ 7}
R:[2,7,6,3,8,4,5, 1]
B:[6,3,2,7,4,8,1, 5]

TRACE TWO =1

det AT =1(t) %
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o o=
[e2][¥;]

[«2][9;]
o
o
o

|~
o

[e2][V;]
A=

|
o
o
o

(e][V]
o

AT =

(@)
o
(@)
(@) A= O|un
(@)
(@)
(@)
v O

o
o
o

A~ O|un
o
o
o

v A
o
o
o

AT rankingis 1, "vs", 8

Level 2 det = =25 ( —1+5) ( ~1010 — 815 — 349s% - 6353 + 5% + 215> + 255°
+11s” +558)

RANK of R is 8

R ranking is 1, "vs", 8

RBAR ranking 1, "vs", 8

RANK of B is 8

B ranking is 1, "vs", 8

BBAR ranking 1, "vs", 8

"R CYCLES", (1 + v[3] v[4] v[6]) (1 + v[1] v[2] v[5] v[7] v[8])
"B CYCLES", (1 + v[2] v[3]) (1 + v[1] v[4] v[5] vI6] v[7] V[8])

Eigenvalues

R: [-0.5000000000 + 0.8660254040 1, -0.5000000000 - 0.8660254040 I,
0.3090169942 + 0.9510565160 1, -0.8090169942 + 0.5877852520,
-0.8090169942 - 0.58778525201, 0.3090169942 - 0.95105651601, 1., 1.]

B: [0.5000000000 + 0.8660254040 I, 0.5000000000 - 0.8660254040 I,
-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.86602540401, 1., -1., 1,
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-1.]
NullSpace of R

{}
NullSpace of B

{}
NullSpace of R*
{}
NullSpace of B*

{}
FIXED POINTS DIMENSION 1

PROTO-M =

R U R R e )
_ = = B B B O B
_ = = B B O = =
_ = = R O B = B

L e )
_ = = B B R O B
_ =R =R B B O = B
= = = R O B = B

= =R = O B B = =
= = O Rk B B = =
_ O H B B B = =
O P R B B R B R
_ =R = O B B = =
= = O R B B = =
_ O H B B B = =
O R R R R R = =

"RANK of Nis ", 8, "RANK of Mis ", 8
"RANK of the KERNEL is ", 8

"ldemSolvability Check", 3 "Trace mark", 8, "Rank mark", 8, "for kernel rank", 8

degree 1: % (v[1] + v[2] + vI[3] + v[4] + v[5] + v[6] + v[7] + VI[8])

degree 2: 2l8 (v[1]v[8] + v[5]v[7] + v[1]v[4] + v[3]v[8] + v[3]v[6] + v[6]v[7] + v[4]v]

71 + v[5]v[6] + v[2]v[4] + v[2]v[6] + v[4]v[5] + v[2]v[7] + v[1]v[3] + v[1]v[7] + v[6]lv
[8] + v[5]v[8] + v[2]v[3] + v[1]v[5] + v[4]vI8] + v[1]lv[2] + v[1]v[6] + v[3]v[4] + v[2]
v[8] + v[7]v([8] + v[4]v[6] + v[2]v[5] + v[3]v[7] + v[3]v[5])

degree 3 : % (v[2]v[3]v[8] + v[6]Vv[7]VvI8] + vI1]lv[2]v[6] + Vv[1]v[4]VvI5] + v[2]v[4]v]
6] + v[2]v[7]1v[8] + v[3]v[6]v[7] + v[4]v[7]lv[8] + v[3]v[4]v[8] + v[1]lv[2]v[3] + v[2]V]
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31v[4] + v[2]lv[3]vI6] + v[3]v[4]v[7] + v[4]lv[5]vI6] + v[3]v[5]v[6] + Vv[1]lv[5]v[7] + V]
21v[31v[7] + v[5]v[6]v[8] + v[1]v[3]v[5] + v[1]v[4]v[6] + v[2]v[4]v[8] + v[1]v[7]v[8]
+v[1lv[2]v[8] + v[1]lv[2]v[4] + v[2]lv[4]v[7] + v[4]lv[5]v(7] + v[3]vI[4]v[6] + v[1]v[2]v
[7] + v[1]lv[6]lv[8] + v[4]lvI[5]v[8] + v[1]v[4]lv[8] + v[3]v[4]lv[5] + v[5]vI6]lv[7] + v[1]V]
6]v[7] + v[3]vI6]v[8] + v[2]v[5]v[7] + v[2]v[5]v[6] + v[2]v[6]Vv[7] + v[1]v[5]v[8] + VI
1]v[5]v[6] + v[5]v[7]v(8] + v[1]v[3]v[4] + v[2]v[3]v[5] + v[1]v[3]v[6] + v[1]v[4]v[7]
+ v[1lv[2]v[5] + v[2]v[4]v[5] + v[2]v[5]v[8] + v[3]v[7]v[8] + v[4]v[6]v[7] + v[3]v[5]
v[7] + v[2]v[6]v[8] + v[3]v[5]v[8] + v[1]lv[3]vI8] + v[1]lv[3]vI7] + v[4]v[6]v[8])

degree 4 : % (v[1]lv[2]v[4]v[5] + v[1]lv[3]v[4]v[7] + v[1]v[2]v[5]vI[8] + v[1]v[4]v[6]

v[8] + v[1]v[6]v[7]vI8] + v[1]v[3]v[6]Vv[8] + v[3]v[6]v[7]vI8] + v[3]v[4]v[6]lv[7] + v[2]
v[5]v[6]lv[8] + v[2]v[4]v[5]vI7] + v[2]v[3]vI5]vI7] + v[2]v[4]v[6]v[8] + v[1]v[2]v[6]v]
71 + v[1lv[4]v[6]lv[7] + v[2]v[3]v[5]vI8] + v[3]v[4]lv[7]1v[8] + v[1]v[2]v[4]v[6] + Vv[3]Vv
[4]1v[5]v[8] + v[2]v[4]v[7]lv[8] + v[2]v[3]v[4]v([8] + v[5]v[6]v[7]vI8] + v[2]v[4]v[5]v[6
1+ v[1lv[3]vI5]v(8] + v[1]lv[4]v[5]v[8] + v[1]lv[2]v[4]v[8] + v[3]v[4]v[5]v[6] + v[4]Vv]
6]v[71v[8] + v[1]v[3]vI4]vI5] + vI2]v[3]v[4]v[7] + v[2]v[5]vI6]lvI[7] + v[1]v[3]v[5]v[7]
+v[2]v[6]lv[7]vI[8] + v[2]v[4]vI6]v[7] + v[2]v[4]lvI5]v[8] + v[1]lv[2]v[4]v[7] + v[1]v[2]
v[6]v[8] + v[1]v[5]v[6]v[8] + v[1]v[3]v[4]lv[6] + v[4]v[5]v[7]Iv[8] + v[1]v[3]v[7]v[8] +
v[31v[4]v[5]v[7] + v[3]v[5]v[6]v[7] + v[1]lv[3]v[4]vI8] + v[1]v[2]v[5]vI6] + vI2]Vv[3]v
[4]v[6] + v[3]v[5]vI[6]vI8] + v[1]v[5]v[7]lv[8] + v[2]v[3]v[7]vI8] + v[3]v[5]vI[7]v[8] +
v[1lv[2]v[5]v(7] + v[4]v[5]vI6]v[8] + v[2]v[3]v[5]v[6] + v[4]v[5]vI6]lvI[7] + vI1]v[4]V]
5]vi6] + v[2]1v[5]vI[7]vI8] + v[1]v[5]vI6]lv[7] + v[1]lv[3]v[5]v[6] + v[2]lv[3]v[4]v[5] + v
[2]1v[3]v[6]v[8] + vI1]v[4]v[7]v[8] + v[1]lv[4]v[5]v[7] + v[3]v[4]vI6]v[8] + v[1]v[2]v[7
Ivi8] + v[2]vI3]vi6]lv[7] + v[1lv[2]v[3]v[4] + v[1]v[3]v[6]lv[7] + vI1]v[2]v[3]VI8] + V[
1]v[2]v[3]v[6] + v[1]v[2]v[3]v[7] + v[1]v[2]v[3]v[5])

degree 5 : % (v[1]lv[4]lv[5]v[7]1vI8] + v[1]v[2]v[3]vI[5]v([8] + v[2]v[3]v[4]v[5]v[8] +

v[2]v[4lv[5]vI7]vI8] + v[1]v[5]v[6]lv[7]vI8] + vI1]v[3]v[5]vI6]vI7] + v[3]v[4]v[5]v|[6]
v[8] + v[2]v[3]vI4]lvI5]v[7] + v[1]lv[2]v[5]vI7]v[8] + v[1]lv[2]v[3]v[6]vI8] + v[2]v[4]v]
5]vielv[8] + v[1]lv[4lv[6]lv[7]vI8] + v[2]v[3]vI5]vi6]lVv[7] + v[1]lv[3]v[4]v[5]vI[7] + v[1]
v[2]lv[4]v[6]v([8] + v[2]v[4]v[6]v[7]v[8] + v[2]v[3]v[4]lv[5]v[6] + v[1]v[2]v[4]vI6]Vv[7]
+v[2]v[3]v[5]vI6]lvI8] + v[1]v[4]v[5]vI6]lvI7] + v[2]v[3]vI[4]vI7]vI8] + v[1]v[2]v[5]v]
6]v[8] + v[1]lv[3]v[5]vI6]lvI8] + v[2]v[31vI5]vI7]vI8] + v[1]v[2]v[4]lv[5]v[6] + v[1]v[3]
v[4]v[6]lv[7] + v[3]v[4]vI6]lv[7]1v[8] + v[1]v[2]lv[3]vI6lvI7] + v[1]lv[2]v[3]v[7]v[8] + VI
41v[5]1v[6]lv[7]1v[8] + v[1]v[3]v[4]v[5]vI[8] + v[2]lv[5]vI6]lv(7]v(8] + v[1]lv[3]v[4]v[6]V]
8] + v[1lv[2]v[4]v[7]lvI8] + v[1]lv[3]vI6]lv[7Iv[8] + v[1]lv[2]v[5]v[6]Vv[7] + v[2]v[3]v[4]
v[6]lv[8] + v[2]v[3]vI6]lv[7]lv[8] + v[1]v[3]vI[4]v[5]vI6] + v[1]lv[2]v[3]v[5]vI6] + v[3]V]
4lv[5]vi6]lv(7] + vI2]v[4]lvIS5]vI6lv[7] + v[1]v[4]lv[5]vI6]vI8] + v[1]lv[2]v[4]v[5]vI7] +
v[3]v[51vi6]lv[7]1v[8] + v[2]v[3]vi4]lvI6lv(7] + v[1]v[2]v[3]vI5]vI7] + v[1]v[2]v[3]v[4]
v[7] + v[1lv[2]v[3]v[4]v[5] + v[1]v[2]v[3]v[4]vI8] + v[1]v[2]v[6]v[7]vI[8] + v[3]v[4]v]
51vi7]v[8] + v[1]v[2]lv[4]v[5]v[8] + v[1]v[2]v[3]v[4]vI6] + v[1]v[3]v[4]v[7]v[8] + v[1]
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v[3]lv[5]v[7]v[8])
degree 6 : % (v[1lv[2]lv[4]lv[5]vI6]VvI7] + v[2]lvI[3]v[4]v[5]v[6]Vv[8] + v[2]v[4]v[5]Vv[6]

v[71v[8] + v[1]v[3]v[4]v[5]vI6]lv(7] + v[3]v[4]v[5]v[6]v[7]vI8] + vI1]v[2]v[3]v[4]v[6]
vi7] + v[1]v[4]lv[5]vI6]lv[7]lv[8] + v[2]v[3]v[4]v[6]v(7]v[8] + v[1]lv[2]v[3]v[4]vI[5]v[7]
+ v[2]v[3]v[4lv[5]vI7]vI8] + vI2]v[3]v[5]vI6]lv[7]1v[8] + vI1]v[3]v[4]lvI6]lv[7]VvI[8] + V[
1]lv[3]v[4]v[5]v[7]vI8] + v[1]v[2]v[3]vI[4]v[5]vI8] + v[1]v[3]v[4]lv[5]v[6]v[8] + v[2]v]
3lv[4]lv[5]vi6]lv(7] + v[1]lv[2]v[4]v[6]v[7]vI[8] + vI1]v[2]v[4]lv[5]v[7]v[8] + v[1]v[2]Vv]
31v[5]vi6lvi[8] + v[1]lv[2]v[5]vI6]vi7]v(8] + v[1]lv[2]v[3]v[4]lvI[6]vI8] + v[1]v[2]v[4]v]
5]vielv(8] + v[1]v[2]lv[3]v[5]vI[6]lvI[7] + vI1]v[2]v[3]vI6]lvI[7]1vI[8] + v[1]v[3]v[5]v[6]Vv]
71v[8] + vI[1]v[2]1v[3]1vI[4]v[71vI8] + v[1]v[2]1v[3]IvI[5]vI7IvI8] + v[1]v[2]v[3]v[4]v[5]v]
6l)

degree 7 : % (v[1]v[2]v[3]vI4]vI5]vI6lv[7] + vI1]v[2]v[3]v[4]v[5]v[6]vI8] + v[1]v[2]

v[31lv[4]lv[5]v[7]v[8] + v[1]lv[2]v[3]v[4]vI6]lv][7]lv[8] + v[1]v[2]v[3]v[5]v[6]Vv[7]v[8] +
v[1]v[2]v[4]v[5]v[6]lv[7]v[8] + vI1]v[3]vI[4]lv[5]vI[6]v[7]vI8] + v[2]lv[3]v[4]v[5]v[6]Vv[7
1v(8])

degree 8 : 1 (v[1]) (v[2]) (v[3]) (v[8]) (v[7]) (vI6]) (Vv[5]) (v[4])

Group spectrum 1+t + 23+t v+t 4t 4+ t8

KERNEL STRUCT URE
"PT1" = {{1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}
"RG1" =1{1,2,3,4,5,6, 7, 8

78 = [1]
supp 18 = {1}

u8 = [1]
supp u8 = {1}

Action of R on ranges, [[1]]
Action of B on ranges, [[1]]

B=(1)
RPARTS [1]
BPARTS [1]

o= (1)
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Action of R and B on the blocks of the partitions:
R-BLOCKS,

[8l 11 4’ 6’ 7’ 3’ 2’ 5]
B-BLOCKS,

[7’ 3’ 2’ 5’ 8’ 1’ 4’ 6]

with invariant measure, [1, 1,1, 1,1, 1, 1, 1]

N by blocks, N - check: true

b1 = {1}

by = {2}

b3 = {3}

by = {4}

bs = {5}

be = {6}

b7 ={7}
bg = {8}

dim(span of partition vectors), rank(Ng), rank(N): 8, 8, 8
h[1] h[2] h[2] h[2] h[2] h[2] h[2] h[2]
h[2] h[1] h[2] h[2] h[2] h[2] h[2] h[2]

h[2] h(2] h[1] h[2] h[2] h[2] h[2] hI2]
h(2] h[2] h[2] h[1] h[2] h[2] h[2] h[2]

Centralizer =
hl2] hi2] h[2] h[2] h[1] h[2] h[2] hI2]
h[2] h[2] h[2] h[2] h[2] h[1] h[2] hI2]
h[2] h(2] h[2] h[2] h[2] h[2] h[1] h[2]
h[2] h(2] h[2] h[2] h[2] h[2] h[2] h[1]
LIE STRUCT URE

Dimension of Lie algebra: 49, Shape: 48 1/0
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001 00O0OO00O0

0 00O010O00O0

01 000O0OO00O0

0 0010O0O00O0

CLB =

0O 00O0O0OO0O1TO00O0

0 00O0O0O0OT1DO0

00 00O0O0OO0OO0OT1

1 0000O0O00O0

R and B Cycles. V.

11 1 411 1 11111
§§OO§O§§ 60066666

1 1 1 1 1 1 1
§§OO§O§§ 05500000

1 1 1 1 1
00§§0§00 05500000
1 1 1 1 1 1 1 1 1
003303500 6 905566535
QR_11 1 1193_1 1111 1
5500350353 5 9056653
1 1 1 1 1 1 1 1 1
003303500 6§ 00666568
1 1 1 1 1 1 1 1 1 1 1
550050355 6 00666566
11 14911 1 11111
55005055 60066666

Qrin Vec(K)?, {{1, 2,5, 7, 8},{3, 4, 6}}, true

Qpin Vec(K)?,{{2, 3},{1, 4,5, 6, 7, 8}}, true
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-1 2 7 =9 -1 =17 7 =9
40 40 40 40 40 40 40 40
S -7 =23 1 9 =7 17 1
40 40 40 40 40 40 40 40
1l =23 -z 9 1 17 =7 9
40 40 40 40 40 40 40 40
-9 7z 23 -1 =9 7 =17 -1
y_|%0 3 40 w0 % 20 w0 W
7z =1 =9 =17 7 -1 =9 23
40 40 40 40 40 40 40 40
-z 1 9 17 -7 1 9 =23
40 40 40 40 40 40 40 40
-7 -9 -1 7z 23 =9 -1 7
40 40 40 40 40 40 40 40
iz 9 1 -7 =23 9 1 =7
40 40 40 40 40 40 40 40

Omega-checks true, true
"I-V is singular"

“I+V is singular”
nR=( ________ )vs(o 000000 O0) ugysU-Vv)~1
7TB=( ———————— )vs(O 000O0O0O0DO0) uQg vs QU+Vv) 1

LOCAL GROUPS

1, "partition”, {1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}

1, "range", [1, 2, 3,4,5,6,7,8],1[8,7,6,5,4,3,2,1],[8,7,6,5,4,2,1, 3], [8, 7,
6,5,4,1,3,2],[8,7,6,5,3,4,1,2],[8,7,6,5,3,2,4,1],[8, 7,6, 5, 3, 1, 2, 4],
[8,7,6,5,2,4,3,1],(8,7,6,5,2,3,1,4],[8,7,6,5,2,1,4,3],[8,7,6,5, 1, 4, 2,
3], [...20140 terms...], [1, 2, 3, 4, 8,5, 7,6],[1,2,3,4,7,8,5,6],[1, 2, 3,4, 7,6, 8,
51,11,2,3,4,7,5,6,8],[1, 2,3,4,6,8,7,5],[1,2,3,4,6,7,5, 8], [1, 2, 3, 4, 6,
5,8,7,I11,2,3,4,5,8,6,7],[1,2,3,4,5,7,8,6],[1, 2,3,4,5,6, 7, 8] ]
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"group

91 =
92 =
93 =
94 =

gs =

has", 20160, "elements"

[[1, 8], [2, 7], [3, 6], [4, 5]]
(1, 8, 3,6, 2, 7], [4, 5]]
(1, 8, 2,7, 3, 6], [4, 5]]
1, 8, 2, 7], [3, 6, 4, 5]]

(1, 8,12, 7, 4,5, 3, 6]]

linear dimension, 50

"Symmetric?", true

Is Z in Vec(K)? true

(1440h[2] + 7560h[1]

"Basis for Z(G)"

1, "coeff", 2520

Z[1]=

©O O O B O O O O
©O O O O O O ©
O B O O O O O ©
R O O O O O O O

O O O o= O O O

O O O O O © O =
O O O O O © = O
O O O O O = O O

2, "coeff", 360

http://sadie:15001/home/ph/maple/TRun23234...

Group element 1,1 =

R O O O O O O O

O B O O O O O O

O O r O O O O O

O O O B O O O O

O O O O »m O O O

O O O O © —» O O
O O O O © O +~ O
O O O O © O O

—1080h[2] — 2520h[1] 5760h[2] + 10080h[1] 3600h[2] + 2!
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Z[2]=

e T R N R R R )
e N N o R R R e B S
_ =R =R =R B O R
R B R R O Rk R

R R R O B Rk R R
R R O R B Rk R B
= O R Bk = =B = =
O R FH K = = = =

Check abelian

1, 2, true

1. 1. 1. 1. 1.
EIGS =
7.

-1. -1. -1. -1.

Group spectrum: 1+t + t2

http://sadie:15001/home/ph/maple/TRun23234...

5

3+t o+t 4 7 448

Molien Series to order 10: 1+ t+2t2 +3t3 +5t% + 7¢° + 11t® + 15¢7 + 22¢8

+29t9 + 40¢10

n-choose-rank

{1,[1, 2, 3, 4,5,6, 7, 8]}

KERNEL HIERARCHY

m8 = (1)
{1}
u8 = (1)
{1}
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m7=(11111111)

picheck (7 7 7 7 7 7 7 7)

mo =
(2 2 2 2 2 2 22 2 22222222222 2222222.:

32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32
picheck (42 42 42 42 42 42 42 42)

5 =
(6 6 6 6 6 6 66 6 66 6 6666 6 6666©6°©6°6°U6°©6°66 6

us =

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256

picheck (210 210 210 210 210 210 210 210)

M4 =
(24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

u4q =
(3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

512 512 512 512 512 512 512 512 512 512 512 512 512 512 512 512

picheck (840 840 840 840 840 840 840 840)

m3 =
(120 120 120 120 120 120 120 120 120 120 120 120 120 120 120

u3 =

(15 15 15 15 15 15 15 15 15 15 15 15
4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4

picheck (2520 2520 2520 2520 2520 2520 2520 2520)

m2 =
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(720 720 720 720 720 720 720 720 720 720 720 720 720 720 720

u2 =
( 45 45 45 45 45 45 45 45 45 45 45

16384 16384 16384 16384 16384 16384 16384 16384 16384 16384 16384
picheck (5040 5040 5040 5040 5040 5040 5040 5040)

ml = (5040 5040 5040 5040 5040 5040 5040 5040)

ul = 315 315 315 315 315 315 315 315
131072 131072 131072 131072 131072 131072 131072 131072

picheck (5040 5040 5040 5040 5040 5040 5040 5040)

Column Projections

1 000O00O00O0
01 00O0O0OO00O
001 0O0O0OO00O
000100O00O0

Py = idem-checks NO-checks
00001000
0O0000O0O1O00
0O0000OO0OOT1IO
000O0O0OO0OO01

Row Projections
1 0000O0O00O0
01 00O0O0OO00O
001 0O0O0OO00O
0001O00O00O0

PP; = idem-checks
00001000
0000O0O1O00
0O000O0OO0OOT1IO
0000O0O0OO0T1
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NM =

— O O O O O O O

O O O B O O O O
o O r O O O O O
O B O O O O O O

S OO OO N O O O O
S OO N OO O O O O
A N O OO OO0 OO0 OO O
N OO OO O O OO O O

o O O O O O O =+
o O O O O O +~ O
o O O O ©O —» O O
O O O O »m O O O
S O OO0 OO0 OO0 OO OO N
S O O OO OO OO N O
S OO OO OO0 OO N O O
S OO OO OO N O O O

CHECKING NULLSPACES
Group case, not scaling MC
mA=1[0,0,0,0,0,0,0, 0]

kerNe=(11111111)
(t+s t+s t+s t+s t+s t+s t+s t+s) RBchecks

-1 -1 -1 -1 -1 -1 -1 0O s O 0 t 0 O

o 1 0 O O o0 O 0O 0 O 0 0O s t

O 0 0 O O 0 1 0O t O 0 s 0 O

0O 0 1 o 0 0 o0 0O 0 O 0 0 t
ker Mg =

O 0 0 1 0 0 O s 0 t 0 0 O

0O 0 0 o 1 o0 oO t 0 s 0 0 O

0o 0 0 0 0 1 O —t —t -t —t+s —t —t —t

1 0 06 0 0 0 O -S —-S —-S —-s+t —s —-§5 -5
RB checks
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O ~ O
O ~
o

ker M. = RB checks

~ O O O O
~ O O O O O O

R O O O O ©O O O
O O O B O O O O
O O B O O O O O
O B O O O O O O

o O O ©O » O O O
o O O ©O © —» O O
O O O © ©O O ~= O
O O O O O O O =~

O O ~ »u O O O O
~ u O O O O O O

O O wu

© O O O wu

©O O O O O ~ O un
©O O O O O wu

O O O O ~ O un

n

nmxT=(11111111)

, RR*

O O O O O O O

RNgR* =

O O O ©O O ©O O =
o O O O O O +~ O
o O O O O —» O O
O O O O = O O O
O O O B O O O O
o O r O O O O O
O Br O O O O O O
R O O O O O O O
o O O O O O +~ O
o O O ©O ©O —» O O
O O O O = O O O
O O O r O O O o
o O B O O O O O
O B O O O O O O
R O O O O O O O

BNoB* =

O O O O © © O =
o O O O ©O O ~ O
o O O O O +» O O
O O O O »m O O O
O O O BB O O O O
o O r O O O O O
O B O O O O O O
R O O O O O O O
O O O O ©O O O
o O O O © O —~ O
O O O O ©O —» O O
O O O O O O O
O O O r O O O o
O O r O O O O O
O B O O O O O O
_ O O O O O O O

Do these reconstitute N? , true

Ranks: 8, 8, "vs", 8
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000O0OOOO 000O0OOOO
000O0OOOO 000O0OOOO
000O0OOOO 000O0OOOO

CNM=OOOOOOOOSkewT=OOOOOOOOSkewOmega
0000O0OOOO 000O0OOOO
000O0OOODO 000O0OOOO
0000OOODO 000O0OOOO
000O0O0OOOO 000O0OOOO

0000O0OOODO

0 00O0O0OOODO

0000O0OOODO

|[00000O0O00O

100000000

0 00O0OOOO

0 000O0OOODO

000O0O0OOOO
11111111 10000O0O0OO
11111111 01 000O0OO0OO
11111111 001000O0OO

MO=11111111N0=00010000
11111111 00001000
11111111 00000100
11111111 0 000O0OOT1O0
11111111 0000O0O0OO01

“IS NM a combination of T and Omega?", true

NM = 1T + 48Q

Q

(ﬂiﬂiiiiﬁﬂﬁZillZ_lzQllllZHE

8§ 8 8 8 16 8 8 4 8 8 8 8 8 8 8 8 2 8 8 8 8 8

T

6020000542100043210003211000:
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“IS NM in Vec(K)?", true

NM
(192 30 104 18 15 -42 30 161 130 80 43 18 6 6 130 99 56 25 €

"IS MN in Vec(K)?", true

MN
(192 30 104 18 15 -42 30 161 130 80 43 18 6 6 130 99 56 25 €

T=8/1,rank=8,ratio=1/1,n2/r=8/1
T'=56/1,r'=7/8,7/n%=1/8

p2 = 1/8, min T = 8/1, T-check is positive? 0/1
max r = 8/1, r-check is positive? 0/1
IS NOMO a combination of T and Omega? , true
NoMg = OT + 8Q
There are, 1, partitions and, 1, ranges, with a group size of, 20160

KERNEL HAS LINEAR DIMENSION 50
out of total no. of elements equal to 20160

dim span idems 1 vs no. of idems 1
"PT1" = {{1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}
"RG1"={1,2,3,4,5,6,7, 8

135 of 359 08/22/2008 08:19 AM



136 of 359

O O O O ©O O O O

O O O O ©O O O O

O O O O ©O O O O
O O O O ©O O O O
O O O O © O O o
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O O O O © © O o

Mc-scaled =

O O O O ©O O O o

O O O O © O O o

O O O O © O O o

O O O O O O o o

O O O ©O © O o o

O O O O © O o o

O O O ©O © O o o
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-1 7z -1 -1 -1 -1 -1
8 8 8 8

-1 -1 7 =1 -1 -1 -1
8 8 8 8 8 8 8
-1 -1 -1 7 =1 -1 -1
8 8 8 8 8 8 8
-1 -1 -1 -1 7 -1 -1

Nc-scaled =

O O O O O © o o
SO O O O O ©O O o
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1 =t =t =1 -1 -1 -1 -1
7 7 7 7 7 7 7
=1 7 =zt =1 =1 -1 -1 -1
7 7 7 7 7 7 7
=1 -1 47 =1 =1 -1 -1 -1
7 7 7 7 7 7 7
=1 -1 -1 47 =1 =1 -1 -1
7 7 7 7 7 7 7
=1 -1 -1 -1 4 =Z1 =1 -1
7 7 7 7 7 7 7
=1 -1 -1 -1 -1 47 =1 -1
7 7 7 7 7 7 7
=t =1 -1 -1 -1 -1 4, =1
7 7 7 7 7 7 7
=1 -1 -1 -1 -1 -1 -1 4
7 7 7 7 7 7 7

NcMe = McN. = commutator =

O O O O © O O o
O O O O ©O O O O
O O O O ©O O O o
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O ©O O o
O O O O ©O O O O
O O O O ©O O O o

O O 0O 0O 0O o0 o o © o o o o o o
O 000 o0 o0 o0 o9 O o o o o o o
O O 0O 0O 0 O o0 o© © o o o o o o
O O OO0 0O 0 o0 o © © o o o o o o
O O O 0O 0O 0O o0 o © ©o o o o o o o

O O O O © O o o
O O O O © ©O o o
o O O O O O O O

Eigenvalues M.

., o,o0.,0.,0.,0.,0.,0.]
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Eigenvalues N¢
0.,1.,1,1,1,1,1,1]
Eigenvalues M -scaled
[o.,o.,0.,0.,0.,0.0.,0.]
Eigenvalues N.-scaled

[0., 1.142857143, 1.142857143, 1.142857143, 1.142857143, 1.142857143,
1.142857143, 1.142857143]

NullSpace M,
{[0,0,0,0,0,0,0,1},[0,0,0,0,0,1,0,0],Io,0,0,0,0,0,1,0,I0,0,1,0,0,0, 0,
O]l [O! ]‘l 0’ 0’ O’ O’ 0’ O]l [01 Ol 0’ 1’ Ol O’ 0’ O]l [01 Ol 0’ 0’ 1’ O’ 0’ O]’ [11 Ol 0’ 0! Ol O’
0,0]}

NullSpace N,

{[1,1,1,1,1,1,1, 1}
Eigenvalues My

[, o.,o0,0.,0.,0.,0.,8.]
Eigenvalues Ny
[1,1.,1,1,1,1,1.,1]
NullSpace Mg

{[05 O; _11 01 11 O’ 01 0]5 [01 05 _15 1’ Ol 01 O’ 0]1 [O’ 01 _]-1 01 01 Ol 07 1]1 [05 ]-’ _11 01 01
Os 01 0]1 [O’ 01 _11 O! O! 0! 15 O]! [11 O’ _11 01 O! O! 0! 0]1 [01 O! _11 O! 0! ]-s O! O]}

NullSpace Ny

{}

Eigenvalues M
[7.,-1.,-1.,-1,-1,-1,,-1.,-1]
Eigenvalues N

[7.,-1,-1.,-1,-1,-1.,-1., -1]
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NullSpace M

{}

NullSpace N

{}

Harmonic Basis
01111111
10111111
11011111
11101111
11110111
11111011
11111101
11111110

{2,3,5, 8}
R:[2,7,6,3,8,4,1,5]
B:[6,3,2,7,4,8,5, 1]

TRACE TWO = 2

det AT = -1(t)*
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o o=
[e2][¥;]

[«2][9;]
|~

[e2][V;]
A=

|
o
o
o

(0] [9]
o

AT =

(@)
o
(@)
(@) A= O|un
(@)
(@)
(@)
v O

o
o
o

AN O
o
o
o

A~ Olun

AT rankingis 1, "vs", 8

Level2det=ﬁ(101—625—6s2+2s3+5s4)(—5+52)(1+s)(—1+s)2

RANK of R is 8

R ranking is 1, "vs", 8
RBAR ranking 1, "vs", 8
RANK of B is 8

B ranking is 1, "vs", 8
BBAR ranking 1, "vs", 8

"R CYCLES", (1 + v[3] v[4] vI6]) (1 + v[1] v[2] Vv[7]) (1 + v[5] v[8])
"B CYCLES", (1 + v[2] v[3] (1 + v[4] v[5] v[7] (1 + v[1] v[6] vI[8])

Eigenvalues

R: [-1., -0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.8660254040 I,
-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.86602540401, 1., 1., 1.]

B: [-1.,-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.8660254040 I,
-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.86602540401, 1., 1., 1.]

NullSpace of R
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{}
NullSpace of B

{}
NullSpace of R*
{}

NullSpace of B*

{}
FIXED POINTS DIMENSION 2

PROTO-M =

N e e @)
ol R o N e
Ll o o N el
= = = =B O B =

N o N  a T e
i o o N o e
Ll o R N =
= = = = O B =

= = = O B =B =
= = O B B HE =
= O B B B e R
O R R B KRB R B R
= = = O B =B =
= = O B B HE =
= O B B =B e R
(= N

"RANK of Nis ", 8, "RANK of Mis ", 8
"RANK of the KERNEL is ", 8

"ldemSolvability Check", 3 "Trace mark", 8, "Rank mark", 8, "for kernel rank", 8

degree 1: % (v[1] + v[2] + v[3] + v[4] + v[5] + v[6] + v[7] + v[8])

degree 2: % (v[1]v[8] + v[5]v[7] + 6Vv[1]v[4] + v[3]v[8] + v[3]v[6] + 6V[6]V[7] + V[4
lvi7] + v[5]v[6] + v[2]v[4] + v[2]v[6] + v[4]v[5] + v[2]v[7] + v[1]lv[3] + Vv[1]v[7] + v[
6]v[8] + 6v[5]v[8] + 6Vv[2]v[3] + v[1]v[5] + v[4]v[8] + v[1]v[2] + v[1]v[6] + v[3]v[4]
+ v[2]v[8] + v[7]1v[8] + v[4]v[6] + v[2]v[5] + v[3]v[7] + v[3]v[5])

degree 3 : % (4v[2]v[3]v[8] + 4v[6]v[7]v[8] + 3v[1]v[2]v[6] + 4Vv[1]v[4]v[5] + 3V[2
lvid]lvie]l + 3v[2]v[7]v[8] + 4v[3]v[6]vI7] + 3Vv[4]lv[7]vI8] + 3Vv[3]v[4]v[8] + 4Vv[1]v[2
Ivi3] + 4v[2]lv[3]v][4] + 4v[2]v[3]vI6] + 3Vv[3]v[4]v[7] + 3v[4]v[5]v[6] + 3Vv[3]v[5]v]
6] + 3v[1]lv[5]v[7] + 4v[2]v[3]v[7] + 4v[5]v[6]v[8] + 3Vv[1]lv[3]v[5] + 4v[1]v[4]v][6]
+3v[2]v[4]v[8] + 3Vv[1]v[7]vI8] + 3Vv[1]v[2]vI8] + 4v[1l]v[2]v[4] + 3Vv[2]lv[4]v][7] + 3

141 of 359 08/22/2008 08:19 AM



142 of 359

http://sadie:15001/home/ph/maple/TRun23234...

v[4lv[5]vi7] + 3v[3]v[4]v[6] + 3v[1]v[2]v[7] + 3v[1]lv[6]v[8] + 4Vv[4]v[5]v[8] + 4 v[1]
v[4]lv[8] + 3v[3]v[4]lv[5] + 4v[5]v[6]v[7] + 4v[1]v[6]lv[7] + 3Vv[3]vI6]VI8] + 3Vv[2]V[5]
v[7] + 3v[2]v[5]v[6] + 4v[2]v[6]v[7] + 4Vv[1]v[5]v[8] + 3Vv[1]v[5]v[6] + 4Vv[5]v[7]Vv[8]

+4v[1]v[3]v[4] + 4v[2]v[3]v[5] + 3VvI[1]lv[3]v[6] + 4Vv[1]v[4]v][7] + 3Vv[1]v[2]v[5] + 3

v[2]lv[4]v[5] + 4v[2]v[5]v[8] + 3V[3]v[7]lv[8] + 4v[4]v[6]v[7] + 3Vv[3]vI5]v[7] + 3V[2]
v[6]v[8] + 4v[3]v[5]v[8] + 3Vv[1]lv[3]v[8] + 3Vv[1]lv[3]v[7] + 3v[4]v[6]lV[8])

degree 4 : %( v[1]v[2]v[4]v[5] + v[1]lv[3]v[4]v[7] + v[1]v[2]v[5]VvI8] + v[1]v[4]v[6]Vv]

8] + v[1lv[6lv[7]v[8] + 3v[1]v[3]v[6]Vv[8] + v[3]vI6]lVv[7]Iv[8] + v[3]vI4]v[6]Vv[7] + Vv[2]
v[51v[6lv[8] + 3v[2]v[4]lv[5]v[7] + v[2]lv[3]vI5]v[7] + 3v[2]v[4]v[6]v[8] + v[1]lv[2]v]
6]v[7] + 8v[1]v[4]vi6]lv([7] + 8v[2]1v[3]vI[5]v[8] + 3Vv[3]v[4]v[7]vI8] + v[1]v[2]v[4]v[6]
+ v[3]v[4]v[5]v[8] + 3v[2]v[4]v[7]v[8] + vI2]v[3]v[4]vI[8] + 8Vv[5]v[6]v[7]v[8] + 3Vv[2]
vi4lv[5]v[6] + v[1]lv[3]v[5]v([8] + 8v[1]v[4]lv[5]v[8] + v[1]v[2]v[4]v[8] + 3Vv[3]v[4]v]
5]vie] + v[4]lvI6lv[7]1v[8] + v[1]v[3]vI[4]v[5] + v[2]lv[3]v[4]v[7] + v[2]v[5]v[6]v[7] + 3
v[1lv[31vI5]vi7] + v[2]vI6lv[7]v[8] + v[2]lv[4]v[6]v(7] + v[2]v[4]v[5]v[8] + v[1]v[2]V]
41v[7]1 + 3v[1lv[2]vI6]lv[8] + v[1]v[5]vI6]vI8] + v[1]lv[3]v[4]v[6] + v[4]v[5]v[7]v[8] +
3v[1]v[3]v[71vI8] + 3v[3]v[4lv[5]vI[7] + v[3]vI5]vI6]lv[7] + v[1]v[3]v[4]vI[8] + 3v[1]v]
2]v[51vi6] + v[2]v[3]v[4]v[6] + v[3]v[5]vI6]v[8] + v[1]lv[5]v[7]vI8] + v[2]v[3]v[7]vI[8]
+ v[3]v[5]v[7]lv[8] + 3v[1]lv[2]v[5]v[7] + v[4]v[5]v[6]v[8] + v[2]v[3]v[5]vI6] + v[4]V]
S5]vielv(7] + v[1]v[4]lv[5]v[6] + v[2]lv[5]vI7]v[8] + v[1]v[5]v[6]v[7] + 3Vv[1]v[3]v[5]v]
6] + v[2]lv[3]vI4]v[5] + vI2]v[3]vI6]vI8] + vI1]v[4]v[7]v[8] + v[1]v[4]v[5]v[7] + 3v[3]
v[4]v[6]lv[8] + 3v[1]v[2]v[7]v[8] + 8vI[2]v[3]vI[6]lv[7] + 8v[1]lv[2]v[3]v[4] + v[1]lv[3]V]
6]v[7] + v[1]lv[2]v[3]vi8] + v[1]v[2]v[3]vI6] + vI1]v[2]v[3]vI7] + v[1]v[2]v[3]VI5])

degree 5 : % (4v[1]v[4]lv[5]vi7]v[8] + 4v[1]v[2]v[3]v[5]vI8] + 4v[2]v[3]vI4]v[5]v[8

1+ 3v[2]lv[4]lv[5]v[7]v[8] + 4v[1]v[5]v[6]v[7]lv[8] + 3Vv[1]v[3]v[5]vI[6]Vv[7] + 3Vv[3]v][4]
v[51v[6lv[8] + 3v[2]v[3]vI4]vI5]vi7] + 3v[1]v[2]lv[5]vI7]vI8] + 3v[1]v[2]v[3]v[6]v([8]
+3v[2]v[4]v[5]v[6]v[8] + 4v[1]lv[4]vI[6]lvI7]v[8] + 4Vv[2]v[3]vI[5]v[6]lvI7] + 3Vv[1]v[3]v
[41v[5]v[7] + 3v[1]lv[2]v[4]v[6]v[8] + 3v[2]v[4]vI6]v[7]1v[8] + 3Vv[2]v[3]v[4]v[5]v[6]
+4v[1lv[2]vi4]v[6]lv[7] + 4v[2]v[3]v[5]vI[6]vI8] + 4Vv[1]v[4]v[5]vI[6]lv[7] + 3Vv[2]v[3]
v[41v[7]v[8] + 3v[1]v[2]v[5]v[6]lv[8] + 3Vv[1]v[3]v[5]vI[6]lv[8] + 4Vv[2]v[3]v[5]v[7]vI[8]
+3v[1lv[2]v[4]v[5]vI6] + 4vI[1]v[3]v[4]lvI6]lvI[7] + 3v[3]v[4]v[6]lv[7]vI[8] + 4Vv[1]v[2]v
[31vI6]v[7] + 3v[1lv[2]v[3]vI7]v[8] + 4v[4]v[5]vI6]lvI7]v[8] + 4Vv[1]lv[3]v[4]v[5]vI[8]
+4v[2]v[5]v[6]lv[7]v[8] + 3Vv[1]v[3]v[4]v[6]Vv[8] + 3Vv[1]lv[2]v[4]v[7]v[8] + 3Vv[1]lv[3]v
[6]v[7Iv[8] + 3v[1]lv[2]vI5]vI6]lv[7] + 3Vv[2]lv[3]vI4]v[6]v[8] + 4Vv[2]v[3]vI6]Vv[7]V[8]
+3v[1lv[3]v[4]v[5]vI6] + 3v[1lv[2]v[3]v[5]vI6] + 3Vv[3]v[4]lvI[5]vI6]lvI7] + 3Vv[2]v[4]
v[51v[6lv[7] + 4v[1]v[4]v[5]v[6]lv[8] + 3Vv[1]v[2]v[4]lv[5]vI7] + 4v[3]v[5]v[6]lv[7]vI[8]
+4v[2]v[3]vi4lvI6lvI7] + 3vI1lv[2]v[3]vI[5]vI7] + 4vI[1]v[2]v[3]vI4]vI7] + 4Vv[1]v([2]
v[3]v[4lv[5] + 4v[1]v[2]v[3]v[4]v[8] + 3v[1]lv[2]vI[6]lv[7]Iv[8] + 3Vv[3]v[4]lv[5]v[7]v[8]
+4v[1]v[2]v[4]v[5]vI8] + 4v[1]lv[2]v[3]vi4]v[6] + 3v[1]v[3]v[4]v[7]v[8] + 3v[1]v[3]
v[5]v[7]v[8])
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degree 6 : % (v[1]v[2]v[4]vI5]vI6lv[7] + v[2]v[3]v[4]v[5]vI6]vI8] + v[2]v[4]v[5]v[6]

v[71vI8] + v[1]v[3]v[4]v[5]vI6]v[7] + v[3]v[4]v[5]v[6]v[7]vI[8] + 6V[1]v[2]v[3]v[4]vI[6
Ivi7] + 6v[1]v[4]lv[5]vI6lv[7]vI8] + v[2]v[3]v[4]v[6]v[7]v[8] + v[1]v[2]v[3]v[4]v[5]vI]
71 + v[2]v[3]lv[4]lvI5]vI7]vI8] + 6v[2]v[3]vI[5]v[6lv[7]vI8] + v[1]v[3]vI[4]vI6]v[7]Vv([8]
+v[1]v[3]v[4]lv[5]v[7]1v[8] + 6Vv[1]v[2]v[3]v[4]v[5]vI8] + v[1]lv[3]v[4]v[5]v[6]V[8] + v
[2]1v[3]v[4]v[5]vI6lv[7] + v[1]v[2]v[4]vI6]lv[7]vI8] + vI1]v[2]v[4]lvI5]v[7]IvI8] + v[1]v]
21v[31v[5]vi6]v[8] + v[1]lv[2]v[5]vi6]lv[7]Iv[8] + v[1]v[2]v[3]lv[4]v[6]Vv[8] + Vv[1]Vv[2]V]
41v[5]v[6]v[8] + v[1]v[2]v[3]v[5]vI6lv(7] + v[1]v[2]v[3]vI6]v(7]v[8] + v[1]lv[3]v[5]V]
6lv[7]v(8] + v[1]lv[2]v[3]v[4]lv[7]1vI8] + vI1]v[2]v[3]vI[5]vI7]vI8] + v[1]v[2]lv[3]v[4]Vv]
5]v[6])

degree 7 : % (v[1]v[2]v[3]vI4]vI5]vI6lv[7] + vI1]v[2]v[3]v[4]v[5]vI6]vI8] + v[1]v[2]

v[31lv[4]lv[5]v[7]v[8] + v[1]lv[2]v[3]vI4]vI6lv][7]lv[8] + v[1]v[2]v[3]vI[5]v[6]Vv[7]v[8] +
v[1]v[2]v[4]v[5]v[6]lv[7]v[8] + vI1]v[3]vI[4]lv[5]vI[6]v[7]vI8] + v[2]lv[3]v[4]v[5]v[6]Vv[7
1v(8])

degree 8 : 1 (v[1]) (v[2]) (v[3]) (v[8]) (v[7]) (vI6]) (Vv[5]) (v[4])

Group spectrum 1+t + 202+ 283 + 3t + 2t + 2% + ¢t/ + ¢8
KERNEL STRUCT URE
"PT1" = {1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}
"RG1" =11, 2,3,4,5,6, 7, 8
8 = [1]
supp 18 = {1}
u8 = [1]
supp u8 = {1}

Action of R on ranges, [[1]]
Action of B on ranges, [[1]]

B=(1)
RPARTS [1]
BPARTS [1]

o= (1)
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Action of R and B on the blocks of the partitions:
R-BLOCKS,

[7l 11 4’ 6’ 8, 3’ 2’ 5]
B-BLOCKS,

[8’ 3’ 2’ 5’ 7’ 1’ 4’ 6]

with invariant measure, [1, 1,1, 1,1, 1, 1, 1]

N by blocks, N - check: true

b1 = {1}

by = {2}

b3 = {3}

by = {4}

bs = {5}

be = {6}

b7 ={7}
bg = {8}

dim(span of partition vectors), rank(Ng), rank(N): 8, 8, 8
h[1] h[3] h[3] h[2] h[3] h[3] h[3] h[3]
h[31 h[1] h[2] h[3] h[3] h[3] h[3] h[3]

h(3] h[2] h[1] h[3] h[3] h[3] h[3] h[3]
h(2] h[3] h[3] h[1] h[3] h[3] h[3] h[3]

Centralizer =
h[3]1 h[3] h[3] h[3] h[1] h[3] h[3] h[2]
h[3]1 h[3] h[3] h[3] h[3] h[1] h[2] h[3]
h[3]1 h[3] h[3] h[3] h[3] h[2] h[1] h][3]
h(3]1 h[3] h[3] h[3] h[2] h[3] h[3] h[1]
LIE STRUCT URE

Dimension of Lie algebra: 24, Shape: 23 ® 1/0
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01 0O0O0O0O0O0

1 000O0O0OO00O0

O0O0OO0OO0OO1O00O0

O 0OO0OO1O0O00O0

CLB =

0O0001O0O0O00O0

001 0O0O0O00O0

000O0O0O0O0O01

O0OO0OOOOT1IDO0

R and B Cycles. V.

1 1 1 1 1 1
§§OOOO§O §OOOO§O§

1 1 1 1 1
§§OOOO§O 05500000

1 1 1 1 1
00§§0§00 05500000
1 1 1 1 1 1
00§§0§00 OOO§§O§O
Or = 1 193_ 1 1 1
00005005 000§§0§0
1 1 1 1 1 1
OO§§O§OO §OOOO§O§
1 1 1 1 1 1
§§OOOO§O 000§§0§0
1 1 1 1 1
00005005 §OOOO§O§

Qrin Vec(K)? , {{3, 4, 6}, {1, 2, 7}, {5, 8}}, true

Qpin Vec(K)?, {{2, 3},{1, 6, 8}, {4, 5, 7}}, true
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o mlo o No 7_0

< < N e I« <

Se R SR TR ol -2 I

o 9_0 oo

< 8,71257,886

N~ - . m m -~ . =
N TR IR RIR MAY TSNP SN Tm
TNEHR TN SN
N G— N6 N
.,64763131.,_.J,ZW

© o5 .,Ru.,_.l,z.,oo., ..4633.,].,

)vs(o 0000000 uQgvsQU-v)~1
)vs(O 00000 O0O0) udgvsQU+Vv)~1!
8
[
5

=7
23
0
e
0
1
0
L
0
9
0
9
0
1
8
1
8

NN N N 1n A ©
—i|c0 |0 ~ ., =00 ,4,,,7,,,
O RO —= TG0 NP —mgm
—i|cO VA = T,
_ il NoZmatiIn<s . NN ON

—i|00 —i|00

47]6631&487:“.

—i|00 —i|oc0

—i|o0 —i|00
—i|C0 —i|CO

—i|00 —i|00

1, "partition”, {1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}

Omega-checks true, true
-V is singular

“I+V is singular”
LOCAL GROUPS

-
=

- ..7...'._, -

SO0 N~ Intt DN O AN
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"group has", 192, "elements" Group element 1,1 =

R O O O O O O O
O B O O O O O O
o O rHr O O O O O
o O O B O O O O

o O O O » O O O
O O O O © —» O O
O O O O © ©O —= O
O O O O © O O =

g1 = |Il1,8],12,7],[3,6][4, 5]l
g, = 11,8],12,7, 3,6],[4,5]]
g3 = [I1,8,4,5]12,7],[3, 6]l
gq = [[1,8,4,5],[2,7, 3, 6]]
gs = [1,8],12,6,3,7],[4, 5]

linear dimension, 26
"Symmetric?", true

Is Z in Vec(K)? true
(—16h[2] 4h[2] 4h[2] 4h[2] —8h[2]—24h[1] 24h[1] 4h[2] —-24h[1] 4h[2] 4h

"Basis for Z(G)"
1, "coeff", 24

Z[1]=

©O O O B O O O O
©O O O O O O ©
O B O O O O O ©
R O O O O O O O

O O O O O © O =
O O O O O © = O
O O O O O = O O
O O O O »m O O O

2, "coeff", 4
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Z[2]=

R P P R O B Rr O
R P P R PR O O B
= =B =B =R =B O O B
=R B =B =R O Rk =k O

R O O R B KRk R BB
= O O R B =B = K=
O R R O K K= = =

O B R O R Kk KRB =

3, "coeff", 24

Z[3]=

o O O ©O +» O O

o O O ©O © —» O O
o O O O © O +~ O
O O O O © O O ¥
— O O O O O O O
O B O O O O O O
O O B O O O O O
O O O B O O O O

Check abelian
1, 2, true
1, 3, true
2,3, true

1. 1L 1. 1. 1. 1. 1. 1.
EIGS=]6. -2. -2. -2. 0 0O O O
1. -1. 1. -1. 1. -1. 1. -1

Group spectrum: 1+ t+ 2t2 + 283 + 3t + 2t +2t% + ¢/ + ¢8

Molien Series to order 100 14 t+ 3t2 +5¢3 + 11t% + 18t° + 36t° + 58t7 + 102
t8 + 160t2 + 258¢10

n-choose-rank
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{1,[1,2,3,4,5,6,7, 8]}

KERNEL HIERARCHY

m8 = (1)
{1}
u = (1)
{1}

picheck (7 7 7 7 7 7 7 7)

mh =
(2222222222222222222222222222

32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32
picheck (42 42 42 42 42 42 42 42)

5 =
(6 6 6 6 6 66 6 66 6 6666666666666 6 66 6 6

us =

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256

picheck (210 210 210 210 210 210 210 210)

m4 =
(24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24
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u4 =

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
512 512 512 512 512 512 512 512 512 512 512 512 512 512 512 512

picheck (840 840 840 840 840 840 840 840)

m3 =
(120 120 120 120 120 120 120 120 120 120 120 120 120 120 120

u3 =

15 15 15 15 15 15 15 15 15 15 15 15
4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4

picheck (2520 2520 2520 2520 2520 2520 2520 2520)

m2 =
(720 720 720 720 720 720 720 720 720 720 720 720 720 720 720

uz2 =

45 45 45 45 45 45 45 45 45 45 45
16384 16384 16384 16384 16384 16384 16384 16384 16384 16384 16384

picheck (5040 5040 5040 5040 5040 5040 5040 5040)

ml = (5040 5040 5040 5040 5040 5040 5040 5040)

ul = 315 315 315 315 315 315 315 315
131072 131072 131072 131072 131072 131072 131072 131072

picheck (5040 5040 5040 5040 5040 5040 5040 5040)

Column Projections

idem-checks NO-checks

O O O B O O O O
O O »r O O O O O
O B O O O O O O
— O O O O O O O

SO O O O O O O
O O O O ©O O ~ O
o O O O ©O —» O O
O O O O »m O O O
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Row Projections

100000O0O

01 0000O00O

001000O00O0

PP1=00010000 idem-checks

00001000

00000100

0000O0OOT1IO

0000O0O0OO0T1
100000O00O 76 6 6 6 6 66
01 0000O00O 6 76 6 6 6 6 6
001000O00O 6 6 76 6 6 6 6

T=00010000 NM=66676666
00001000 6 6 6 6 76 6 6
0000O0O1O00O0 6 6 6 667 6 6
0000O0OT1O 6 6 6 6 66 76
0000O0O0OO0T1 6 6 6 66 66 7

CHECKING NULLSPACES
Group case, not scaling MC
mA=1[0,0,0,0,0,0,0, 0]

kerNe=(11111111)
(s+t s+t s+t s+t s+t s+t s+t s+t) RBchecks
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-1 -1 -1 -1 -1 -1 -1 s 0 O 0 t 0 O
1 0 0 O O O o 0O t O 0 0 s O
0O 1 o0 O O o0 o t 0 O 0 s 0 O
kerM0=O O 1 o0 o0 0 O 0 0 0 0O t O
O 0 O 1 o0 0 O 0 t 0 0O 0 s
O 0 O O 1 o0 O 0 s 0 0O 0 t
c 0 0 0 0 1 O —5 -5 -5 -S4+t —s —5 -5
o 0 0 0 0 0 1 —t -t -t —t+s -t —t —t
RB checks
00000100 (0000sO0¢tO
000O0OO1O0O00O0 0O0O0¢tO0OO0Os
000O1O0O0O0O0O0 0O000O0T¢tO0SsO
ker M, = 1 0000O0O00O0 000 s 00O ¢t RB checks
01 00O0O0OO0OO t 0O0s00O0O00O
0000O0OO0T10O0 s Ot 00O0O0O
0000O0OO0O0OT1 t 000 s 00O
001 0O0O0OO00O0 s 00O0T¢t 00
nxT=(11111111)
10000O0O00O 100000O00O0
01 00O0O0O00O 01 00O0O0O00O
0010O0O0O0O 00100O0O00O
RNgRe = [0 0010000 o 00010000
00001O0O0O 00001O0O00O0
000O0OO0OO0O1O00O0 0000O0O1O00
000O0O0OO0O10O0 0000O0O0T10O0
0000O0OO0O0OT1 0000O0OO0O0OT1
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10000O0OO0OO 10000O0O0OO
01 0000O0OO0 01 000O0OO0OO
001000O0OO0 001000O0OO
BNOB*=OOO10000,BB*=00010000
00001000 00001000
00000100 0000O0O1O00
0 000O0OO0OOT1O0 0O 000OO0OOT1O0
000O0OOO0OT1 000O0OOO0O1
Do these reconstitute N? , true
Ranks: 8, 8, "vs", 8
000O0OOOO 000O0OOOO
000O0OOOO 000O0OOOO
000O0OOOO 000O0OOOO
CNM=OOOOOOOO SkewT=OOOOOOOO Skew Omega
000O0OOOO 000O0OOOO
000O0O0OOOO 000O0OOOO
0O0000OOODO 000O0OOODO
000O0OOODO 000O0OOOO
000O0O0OOOO
000O0O0OOODO
0000O0OOODO
|[00000O0O00O
"loo000000
0 000O0OOODO
0000O0OOODO
0 00O0OOODO

154 of 359 08/22/2008 08:19 AM



http://sadie:15001/home/ph/maple/TRun23234...

L T = S e T S =
o
Il

O O O O O © O
o O »r O O O O O
O B O O O O O O
— O O O O O O O

L T = T S T SR o
L T T = S e e e
L N T = S Sy T R o
L N = T Sy T SR o
L N T = N Sy T SR o
L T = S Sy e S =
L T = S S T
O O O O O O O =
o O O O O O —~ O
O O O O O =»r O O
O O O O O O O

"IS NM a combination of T and Omega?", true

NM = 1T + 48Q

Q
1111111 -3911511111 1113111 1T1T1]1
8 8 8 8 4 8 8 8 8 888 88 8 8 88888 8 88 8

T(1000001-220010000100000000 1)

"IS NM in Vec(K)?", true

NM
(76 66 1267 -385660613166066766¢6¢6¢67©676°6 7)

"IS MN in Vec(K)?", true

MN
(76 66 1267 -3856662316606676¢6©6¢686F6F©6°©6 7)

T=28/1,rank =8, ratio=1/1,n%/r=8/1
T'=56/1,r=7/8,T/n°=1/8

pz =1/8, min T = 8/1, T-check is positive? 0/1
max r = 8/1, r-check is positive? 0/1
IS NOMO a combination of T and Omega? , true
NoMg = OT + 8Q

There are, 1, partitions and, 1, ranges, with a group size of, 192
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KERNEL HAS LINEAR DIMENSION 26
out of total no. of elements equal to 192

dim span idems 1 vs no. of idems 1
"PT1" = {{1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}
"RG1" ={1, 2, 3,4,5,6, 7, 8

O O O O O O O o
©O O O O O O O o
O O O O O O O O
O O O O ©O © O O
O O O O ©O © O o
O O O O O © O o
O O O O ©O © O o
O O O O O © O O

Mc-scaled =

O O O O © O O o
O O O O © O o o
O O O O © O o o
O O O O © O o o

http://sadie:15001/home/ph/maple/TRun23234...

7 -1 -1 -1
8 8 8
-1 7 =1 -1
8 8 8 8
=1 -1 7 -1
8 8 8

O O O O © O o o

O O O © O © o o
SO O O O O © o o
SO O O O O ©O O o

Nc-scaled =

-1 -1
8 8
-1 -1
8 8
-1 -1
-1 -1
8 8
-1 -1
8 8
-1 -1
8 8
7 =1
8 8
-1 7
8 8

08/22/2008 08:19 AM



http://sadie:15001/home/ph/maple/TRun23234...

1 =t =t =1 -1 -1 -1 -1
7 7 7 7 7 7 7
=1 7 =zt =1 =1 -1 -1 -1
7 7 7 7 7 7 7
=1 -1 47 =1 =1 -1 -1 -1
7 7 7 7 7 7 7
=1 -1 -1 47 =1 =1 -1 -1
7 7 7 7 7 7 7
=1 -1 -1 -1 4 =Z1 =1 -1
7 7 7 7 7 7 7
=1 -1 -1 -1 -1 47 =1 -1
7 7 7 7 7 7 7
=t =1 -1 -1 -1 -1 4, =1
7 7 7 7 7 7 7
=1 -1 -1 -1 -1 -1 -1 4
7 7 7 7 7 7 7

NcMe = McN. = commutator =

O O O O © O O o
O O O O ©O O O O
O O O O ©O O O o
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O ©O O o
O O O O ©O O O O
O O O O ©O O O o

O O 0O 0O 0O o0 o o © o o o o o o
O 000 o0 o0 o0 o9 O o o o o o o
O O 0O 0O 0 O o0 o© © o o o o o o
O O OO0 0O 0 o0 o © © o o o o o o
O O O 0O 0O 0O o0 o © ©o o o o o o o

O O O O © O o o
O O O O © ©O o o
o O O O O O O O

Eigenvalues M.

., o,o0.,0.,0.,0.,0.,0.]
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Eigenvalues N¢
0.,1.,1,1,1,1,1,1]
Eigenvalues M -scaled
[o.,o.,0.,0.,0.,0.0.,0.]
Eigenvalues N.-scaled

[0., 1.142857143, 1.142857143, 1.142857143, 1.142857143, 1.142857143,
1.142857143, 1.142857143]

NullSpace M,
{{1,0,0,0,0,0,0,0]I[o,0,1,0,0,0,o0,o0],Io000,0,0,0,1]I,10,0,0,0,0,
O]l [O! Ol 0’ 0’ O’ O’ 1’ O]l [01 Ol 0’ 0’ Ol 1’ 0’ O]l [01 Ol 0’ 0’ 1’ O’ 0’ O]’ [01 Ol 0’ ]‘! Ol O’
0,0]}

NullSpace N,

{[1,1,1,1,1,1,1, 1}
Eigenvalues My

[, o.,o0,0.,0.,0.,0.,8.]
Eigenvalues Ny
[1,1.,1,1,1,1,1.,1]
NullSpace Mg

{[05 O; 01 _]-1 01 1’ 01 0]5 [01 05 1’ _11 Ol 01 O’ 0]1 [O’ 01 05 _11 01 Ol ]-7 0]1 [05 ]-’ 01 _]-1 01
Os 01 0]1 [O’ 01 O! _11 O! 0! 01 1]’ [11 O’ 01 _11 O! O! 0! 0]1 [01 O! 01 _11 1’ Os O! O]}

NullSpace Ny

{}

Eigenvalues M
[7.,-1.,-1.,-1,-1,-1,,-1.,-1]
Eigenvalues N

[7.,-1,-1.,-1,-1,-1.,-1., -1]
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NullSpace M

{}
NullSpace N

{

Harmonic Basis

000100O00O0 01101111
001000O00O0 10011111
01 0000O00O0 10011111
1 0000O0O0O 01101111
0 00O0O0OO0OO01 11110110
0O 000O0OO0OT10O0 11111001
0000O0O1O00 11111001
00001000 11110110
Commutator(s)
0O 000O0OO0OO00O0
0 000O0OO0OO0O
0 000O0OO0OO00O
1,2: commutator=OOOOOOOO
0O 000O0OO0OO00O
0 000O0OO0OO00O0
0O 000O0OO0OO00O
0 000O0OO0OO00O0
{2,3,6,7}
R:[2,7,6,3,4,8,5, 1]
B:[6,3,2,7,8,4,1,5]

TRACE TWO = 3

det AT = —1(t)*4
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o o=
[e2][¥;]

[«2][9;]
|~

[e2][V;]
A=

|
o
o
o

(e][V]
o

AT =

o
o
o
o vt o=
o
o
o
A~ Olun

o
o
o

A~ O|un
o
o
o

v A
o
o
o

AT rankingis 1, "vs", 8

Level2det=ﬁ(—1+S)3(101+58s+2652+1OS3+SS4)(5+25+$2)

RANK of R is 8

R ranking is 1, "vs", 8
RBAR ranking 1, "vs", 8
RANK of B is 8

B ranking is 1, "vs", 8
BBAR ranking 1, "vs", 8

"R CYCLES", 1 + v[1] v[2] v[3] v[4] v[5] v[6] v[7] V[8]
"B CYCLES", (1 + v[5]Vv[8)]) (1 + v[2]VvI[3] (1 + v[1] v[4] vI6] vI7])

Eigenvalues

R: [-1.1,1.1,-1., 1.,-0.7071067810 - 0.7071067810 I, 0.7071067810 +
0.7071067810 1, -0.7071067810 + 0.7071067810 1, 0.7071067810 - 0.7071067810
1]

B: [1.I,-1.1,1.,-1.,1,-1,1,-1]

NullSpace of R
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{}
NullSpace of B

{}
NullSpace of R*
{}

NullSpace of B*

{}
FIXED POINTS DIMENSION 3

PROTO-M =

N e e @)
ol R o N e
Ll o o N el
= = = =B O B =

N o N  a T e
i o o N o e
Ll o R N =
= = = = O B =

= = = O B =B =
= = O B B HE =
= O B B B e R
O R R B KRB R B R
= = = O B =B =
= = O B B HE =
= O B B =B e R
(= N

"RANK of Nis ", 8, "RANK of Mis ", 8
"RANK of the KERNEL is ", 8

"ldemSolvability Check", 3 "Trace mark", 8, "Rank mark", 8, "for kernel rank", 8

degree 1: % (v[1] + v[2] + v[3] + v[4] + v[5] + v[6] + v[7] + v[8])

degree 2: % (v[1]v[8] + v[5]v[7] + 4v[1]lv][4] + 2Vv[3]v[8] + v[3]v[6] + 4Vv[6]V[7] + 2
v[4]lv[7] + v[5]v[6] + v[2]v[4] + v[2]v[6] + v[4]v[5] + v[2]v[7] + v[1]v[3] + 2Vv[1]v[7]
+ v[6]v[8] + 4Vv[5]v[8] + 4v[2]v[3] + v[1]v[5] + v[4]v[8] + v[1]v[2] + 2Vv[1]v[6] + V[3]
v[4] + 2v[2]v[8] + v[7]lv[8] + 2v[4]v[6] + 2Vv[2]v[5] + v[3]v[7] + 2Vv[3]v[5])

degree 3 : % (4v[2]v[3]vI8] + 2v[6]v[7]v[8] + v[1]v[2]v[6] + 2Vv[1]v[4]v[5] + v[2]Vv]
4lv[e] + v[2]v[7]1v[8] + 2v[3]v[6]lv[7] + v[4]v[7]lv[8] + v[3]v[4]v[8] + 2Vv[1]lv[2]v[3] +
2v[2]v[3]vi4] + 2v[2]v[3]vI6] + v[3]v[4]v[7] + v[4]v[5]v[6] + v[3]v[5]v[6] + v[1]Vv[5]
v[7] + 2v[2]v[3]v[7] + 2Vv[5]v[6]lv[8] + v[1]v[3]Vv[5] + 4Vv[1l]lv[4]v[6] + v[2]v[4]v[8] +
v[1]v[7]v[8] + v[1]v[2]v[8] + 2Vv[1]lv[2]v[4] + v[2]v[4]v[7] + v[4]v[5]v[7] + v[3]v[4]V]
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6] + v[1lv[2]v[7] + v[1]v[6]v[8] + 2Vv[4]v[5]v([8] + 2Vv[1]v[4]v[8] + v[3]v[4]v[5] + 2V]
S5]vielv(7] + 4v[1]v[6]v[7] + v[3]vI6]Vv[8] + Vv[2]v[5]v[7] + v[2]v[5]v[6] + 2Vv[2]v[6]V]
71 + 2v[1]lv[5]v[8] + v[1]v[5]v[6] + 2Vv[5]v[7]v[8] + 2Vv[1]v[3]v[4] + 4v[2]v[3]v[5] +
villv[3]v[6] + 4v[1]v[4]lvI7] + vI1]v[2]v[5] + vI2]v[4]vI[5] + 4v[2]v[5]vI8] + v[3]v[7]
v[8] + 4v[4]v[6]v[7] + v[3]v[5]vI7] + v[2]v[6]v[8] + 4Vv[3]v[5]v[8] + v[1]v[3]v[8] + VI
1]v[3]v[7] + v[4]v[6]v[8])

degree 4 : %(2v[1]v[2]v[4]v[5] + v[1]v[3]lv[4]v[7] + vI1]lv[2]v[5]v[8] + v[1]v[4]v][6]

v[8] + v[1]v[6]lv[7]1v[8] + 2Vv[1]lv[3]v[6]Vv[8] + 2Vv[3]v[6]Vv[7]v[8] + v[3]v[4]v[6]V[7] + Vv
[2]v[5]v[6]lv[8] + 2Vv[2]v[4]vI5]vI7] + v[2]v[3]vI5]v[7] + 2Vv[2]v[4]v[6]v[8] + v[1]v[2]
v[6]v[7] + 16v[1]lv[4]v[6]v[7] + 16V[2]Vv[3]Vv[5]vI8] + 2Vv[3]v[4]v[7]lvI8] + v[1]v[2]v[4
lvi6] + v[3]vI4]v[5]1v[8] + 2v[2]vI4]v[7]v[8] + v[2]v[3]v[4]vI8] + 8Vv[5]v[6]v[7]v[8] +
2v[2]v[4]v[5]vi6] + v[1]lv[3]v[5]v[8] + 8v[1]v[4]lv[5]vI[8] + 2Vv[1]v[2]v[4]vI[8] + 2 Vv[3]
vi4lv[5]v[6] + v[4]v[6lv[7]vI8] + 2Vv[1]v[3]v[4]v[5] + 2Vv[2]v[3]vI4]v[7] + 2Vv[2]v[5]v
[6]v[7] + 2Vv[1]v[3]vI5]v[7] + 2Vv[2]vI6]v[7]lv[8] + v[2]v[4]v[6]Vv[7] + v[2]v[4]v[5]V[8]
+ v[1]v[2]v[4]v[7] + 2Vv[1]v[2]v[6]Vv[8] + 2Vv[1]v[5]v[6]lV[8] + Vv[1]Vv[3]v[4]v[6] + 2V[4]
vIS]v[71v[8] + 2v[1]v[3]v[7]v[8] + 2Vv[3]v[4]v[5]v[7] + 2v[3]v[5]v[6]vI7] + 2Vv[1]Vv[3]
v[4]v[8] + 2v[1]v[2]v[5]v[6] + 2v[2]v[3]v[4]v[6] + v[3]vI[5]v[6]v[8] + 2Vv[1]v[5]v[7]v
[8] + v[2]v[3]vI7Ivi8] + v[3]vI5]vi7Iv[8] + 2Vv[1]lv[2]v[5]v(7] + 2Vv[4]v[5]v[6]Vv[8] + V[
21v[31v[5]v[6] + v[4]lv[5]vI6]lv(7] + v[1]lv[4]v[5]v[6] + v[2]v[5]v[7]v[8] + v[1l]lv[5]v([6]
v[7] + 2v[1lv[3]v[5]v[6] + v[2]v[3]lv[4]v[5] + v[2]v[3]vI6]v[8] + v[1]lv[4]v[7]v[8] + V[
1]v[4]v[5]v[7] + 2v[3]v[4]v[6]lv[8] + 2Vv[1]v[2]v[7]lv[8] + 8v[2]v[3]vI[6]v[7] + 8V[1]V]
21v[31v[4] + v[1]lv[3]v[6lv[7] + v[1]lv[2]v[3]vI8] + 2 Vv[1]v[2]v[3]v[6] + 2 Vv[1]Vv[2]V[3]
v[7] + v[1]v[2]v[3]vI5])

degree 5 : % (2v[1]v[4]v[5]vI7]vI8] + 4v[1]vI2]v[3]v[5]vI8] + 4v[2]v[3]v[4]v[5]v[8

1+ vI2]lv[4]v[5]v[7]lvI8] + 2v[1]lv[5]v[6]v(7]v[8] + v[1]lv[3]v[5]v[6]Vv[7] + v[3]v[4]V[5]
v[6]lv[8] + v[2]v[3]vI4]lvI5]vi7] + v[1lv[2]v[5]v[7]Iv([8] + v[1]v[2]v[3]v[6]VvI8] + v[2]V]
41v[5]v[6]v[8] + 4v[1]v[4]lvI6lv[7IvI8] + 2Vv[2]v[3]v[5]vI6lvI7] + vI1]v[3]v[4]lv[5]v[7]
+v[1]v[2]v[4]v[6]v[8] + v[2]v[4]v[6]lv[7]v[8] + v[2]v[3]vI[4]v[5]v[6] + 4v[1]v[2]v[4]v
[6]v[7] + 4v[2]lv[3]vI5]v[6]v[8] + 4v[1]lv[4]v[5]v[6]lVv[7] + Vv[2]Vv[3]Vv[4]lv[7]v[8] + Vv[1]
v[21v[5]v[6]v(8] + v[1]lv[3]v[5]v[6]v[8] + 4v[2]v[3]v[5]v[7]lvI[8] + vI1]v[2]v[4]v[5]v[6
1+ 4v[1]lv[3]v[4]vI6]lv(7] + v[3]v[4]v[6]v[7]v[8] + 2Vv[1]lv[2]v[3]vI6]lVv[7] + Vv[1]lv[2]Vv]
31v[71v[8] + 2v[4]v[5]v[6]lv[7]1vI[8] + 2 Vv[1]v[3]v[4]lv[5]v[8] + 2 Vv[2]v[5]v[6]v[7]v[8] +
v[1lv[3]v[4]v[6]v[8] + vI1]v[2]v[4]v[7]v[8] + v[1]v[3]v[6]v[7]vI8] + v[1]v[2]v[5]v[6]
v[7] + v2]v[3]v[4]v[6]v[8] + 2 Vv[2]v[3]v[6]lv[7]v[8] + v[1]v[3]v[4]v[5]v[6] + v[1]lv[2]
v[31v[5]v[6] + v[3]v[4]v[5]v[6]v([7] + vI2]v[4]lv[5]v[6lv[7] + 2 Vv[1]v[4]v[5]v[6]Vv[8] +
v[1]v[2]v[4]v[5]v[7] + 2v[3]v[5]vI6lv[7]lv[8] + 2Vv[2]v[3]vI[4]vI[6]lv[7] + vI1]v[2]lv[3]v
[5]vi7] + 2v[1]v[2]v[3]vI4]v[7] + 2v[1]v[2]v[3]v[4]v[5] + 2Vv[1]v[2]v[3]v[4]v[8] + V]
1]v[2]v[6]v[71v[8] + v[3]1vI[4]v[5]v[7]v[8] + 2 Vv[1]v[2]v[4]v[5]vI8] + 2Vv[1]v[2]v[3]v[4]
vie] + v[1]v[3]v[4]v[7]v[8] + v[1]v[3]v[5]v[7]v[8])
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degree 6 : % (2v[1]v[2]v[4]vI5]vI6lv[7] + 2v[2]v[3]v[4]v[5]v[6]v[8] + v[2]v[4]v[5]

v[6]lv[7]1v[8] + 2 v[1]v[3]v[4]lv[5]vI6lv[7] + v[3]v[4]vI5]vI6]v[7]Iv[8] + 4Vv[1]lv[2]v[3]V]
4lv[6]v[7] + 4v[1]lv[4]lv[5]vi6]lv[7Iv[8] + v[2]v[3]v[4]lvI6]lvI[7]1v[8] + v[1]v[2]vI[3]v[4]v
[51v[7] + 2v[2]v[3]v[4]lvI[5]v[7]lvI8] + 4v[2]v[3]vI[5]vI6lvI7]vI8] + 2Vv[1]v[3]vI[4]v[6]v
[71v[8] + v[1]lv[3]v[4]v[5]vI7]IvI[8] + 4v[1]lv[2]v[3]v[4]v[5]v[8] + v[1]lv[3]v[4]v[5]vI[6]

v[8] + v[2]v[3]vI4]lvI5]vi6]lv[7] + 2v[1]v[2]v[4]v[6]lv[7]v[8] + v[1]lv[2]v[4]v[5]v[7]v[8
1+ 2v[1lv[2]lv[3]vI5]vi6]v[8] + v[1]v[2]v[5]vI[6]lv[7]1vI[8] + v[1]v[2]v[3]v[4]v[6]Vv([8] +

v[1lv[2]v[4]v[5]v[6]v[8] + v[1]v[2]v[3]vI5]vI6lv(7] + v[1]lv[2]v[3]vI6]Vv[7]Vv[8] + V[1]

v[31lv[5]vI6]lv(7Iv(8] + v[1lv[2]v[3]v[4]lvI[7]lvI8] + 2 VvI[1]v[2]v[3]v[5]v[7]v[8] + v[1]v[2
lv3]v(4]v(5]vie])

degree 7 : % (v[1]v[2]v[3]vI4]vI5]vI6lv[7] + vI1]v[2]v[3]v[4]v[5]vI6]vI8] + v[1]v[2]

v[31lv[4]lv[5]v[7]v[8] + v[1]lv[2]v[3]vI4]vI6lv][7]lv[8] + v[1]v[2]v[3]vI[5]v[6]Vv[7]v[8] +
v[1]v[2]v[4]v[5]v[6]lv[7]v[8] + vI1]v[3]vI[4]lv[5]vI[6]v[7]vI8] + v[2]lv[3]v[4]v[5]v[6]Vv[7
1v(8])

degree 8 : 1 (v[1]) (v[2]) (v[3]) (v[8]) (v[7]) (vI6]) (Vv[5]) (v[4])

Group spectrum 1+t + 32+ 363+ 5t +3t°+3t% + 7 +¢8
KERNEL STRUCT URE
"PT1" = {1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}
"RG1" =11, 2,3,4,5,6, 7, 8
8 = [1]
supp 18 = {1}
u8 = [1]
supp u8 = {1}

Action of R on ranges, [[1]]
Action of B on ranges, [[1]]

B=(1)
RPARTS [1]
BPARTS [1]

o= (1)
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Action of R and B on the blocks of the partitions:

R-BLOCKS,
[8,1,4,5,7,3,2,6]

B-BLOCKS,
[7,3,2,6,8,1,4,5]

with invariant measure, [1, 1,1, 1,1, 1, 1, 1]

N by blocks, N - check: true

b1 = {1}
by = {2}
b3 = {3}
by = {4}
bs = {5}
be = {6}
by ={7}
bg = {8}

dim(span of partition vectors), rank(Ng), rank(N):

Centralizer =

LIE STRUCT URE

h[5]
h(4]
hl4]
h[3]
hl4]
h[1]
h[2]
h(4]

hl4]
h[5]
h(3]
hl4]
hi2]
hl4]
hl4]
h[1]

hl4]
h(3]
h[5]
hl4]
h[1]
hl4]
hl4]
h[2]

http://sadie:15001/home/ph/maple/TRun23234...

h[3]
h(4]
hl4]
h[5]
hl4]
h[2]
h[1]
h(4]

Dimension of Lie algebra: 11, Shape: 9@ 2/0

8, 8,8

hl4]
h[1]
h[2]
hl4]
h[5]
hl4]
hl4]
h(3]

h[2]
h(4]
hl4]
h[1]
hl4]
h[5]
h[3]
h(4]

h[1]
h(4]
hl4]
h[2]
hl4]
h[3]
h[5]
h(4]

hl4]
h[2]
h[1]
hl4]
hi3]
hl4]
hl4]
h[5]
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0O000O0O0OOOT1O

000O0OOOOT1

000O0O10O0O

00100O0O0OO
00010O0O00O0
10000O0O0OO
0000O0O1O00O0

01000O0O0OO

R and B Cycles. V.

o o o o —|N o o —|N
=+ O o s+ O s I+ O
—l+ O © H¥ O HAxr Hw O

o o o o —|eN (@) (@) —i|eN
< o o -+ O =l s O

o N =N o o o o o

o —|N [N o o o o o
—<+ O o s+ O <+ A+ O

I

S
—|c0 |00 |00 |00 |00 |00 |00 —i|CO
—|00 |00 |00 |00 |00 |00 |00 |00
|00 |00 |00 |00 |00 |00 |00 |00
—|0c0 |00 |00 |00 |00 |00 |0 |00
—|]00 |00 |00 |00 |00 |00 |00 |00
—|c0 |0 |00 |00 |0 |00 |0 |00
—|o0 |00 |00 |00 |00 |00 |00 |00
|00 |00 |00 |00 |00 |00 |00 —i|CO

I

&

Qrin Vec(K)?,{{1, 2, 3, 4, 5,6, 7, 8}}, true

Qpin Vec(K)?, {{2, 3},{1, 4, 6, 7}, {5, 8}}, true
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-1 2 7 =9 -1 =17 7 =9
40 40 40 40 40 40 40 40
S -7 =23 1 9 =7 17 1
40 40 40 40 40 40 40 40
1l =23 -z 9 1 17 =7 9
40 40 40 40 40 40 40 40
-9 7z 23 -1 =9 7 =17 -1
y_|%0 3 40 w0 % 20 w0 W
-z 1 9 17 -z 1 9 =23
40 40 40 40 40 40 40 40
7z =1 =9 17 7 -1 =9 23
40 40 40 40 40 40 40 40
-7 -9 -1 7z 23 =9 -1 7
40 40 40 40 40 40 40 40
iz 9 1 -7 =23 9 1 =7
40 40 40 40 40 40 40 40

Omega-checks true, true

“I+V is singular”

nRz(l 111111 ;)Vs(; 111111 ;) QR vs QU-V) ~1

"B=( ———————— )W(OO 000O0O0O0) MQBVSQ(HV)'—1

LOCAL GROUPS

1, "partition”, {1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}
1,"range", [1,2,3,4,5,6,7,8],0[8,7,6,5,4,3,2,1],[8,6,7,5, 1, 3, 2, 4], [8, 4,

1,5,6,3,2,71,[8,1,4,5,7,3,2,6],[7,8,5,6,2,1,4,3], (7,5, 8,6, 3, 1, 4, 2],

7,3,2,6,8,1,4,5],[7,2,3,6,5,1,4,8],1[6,8,5,7,2,4,1,3],[6,5, 8,7, 3, 4, 1,
2], 16,3,2,7,8,4,1,5],[6,2,3,7,5,4,1,8],[5,7,6,8, 4, 2,3,1],[5,6, 7, 8, 1,

2,3,41,[5,4,1,8,6,2,3,71,[5,1,4,8,7,2,3,6],[4,8,5,1,2,7,6, 3], [4,5, 8,
1,3,7,6,2],[4,3,2,1,8,7,6,5],[4,2,3,1,5,7,6,8],[3,7,6,2,4,5, 8, 1], [3,

6,7,2,1,5,8,4],[3,4,1,2,6,5,8,7],[3,1,4,2,7,5,8,6],(2, 7,6, 3,4, 8,5, 1],
2,6,7,3,1,8,5,4],[2,4,1,3,6,8,5,7],[2,1,4,3,7,8,5,6],[1, 8,5,4, 2,6, 7,
3],[1,5,8,4,3,6,7,2],11, 3,2,4,8,6,7,5],[1, 2,3,4,5,6, 7, 8 ]
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"group has", 32, "elements" Group element 1,1 =

_ O O O O O O O

O B O O O O O O
O OB O O O O O
O O O B O O O O

O O O O »m O O O
SO O O O O = O O
SO O O O O © ~ O
O O O O O © O =

g1 = |l1,8],12,7],13, 6], [4, 5]]
g, = 1l1,8,4,5],12,6,3,7I
g3= 101,8,7,2,4,5,6, 3]
g4 = 101,8,6,3,4,5,7,2]]
gs= 11,7,4,6]1[2,8,3,5]

linear dimension, 14
"Symmetric?", false

Is Z in Vec(K)? true
(—2h[2] h(2] h[2] h[2] —-4h[1]-4h[3] 4h[5] 4h[3] 4h[1] 4h[4] h[2] 4h[3] h

"Basis for Z(G)"

1, "coeff", 4

Z[1]=

©O O O B O O O O
©O O O O O O ©
O B O O O O O ©
R O O O O O O O

O O O O O © O =
O O O O O © = O
O O O O O = O O
O O O O »m O O O

2, "coeff", 1
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Z[2]=

R O O R, O B R,k O
R O O r O +— r O
R O O r O + r O

O R B O B, O O =
O Rr RBr O B O O B
O r B O B O O B
R O O r O +— ~r O
O P kR O B O O B

3, "coeff", 4

Z[3]=

— O O O O O O O
O B O O O O O O
O O B O O O O O
O O O B O O O O

o O O ©O +» O O

o O O ©O © —» O O
o O O O © O +~ O
O O O O © O O ¥

4, "coeff", 4

Z[4] =

©O B O O O O O

O O O »mr O O O O
R O O O O © O O
©O O B O O O O O
©O O O O O » O O
O O O O O © O =
O O O O » O O O
O O O O O © —~= O

5, "coeff", 4
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Z[5]=

Check abelian

EIGS =

O O »r O O O O O

-1.
—-1.

R O O O O O O O

o O O O O O O

1.
1.

Group spectrum:

O B O O O O O O

O O O O © ©O ~ O

1.
1.1
1.1

1+t+3t2+3t3+5t4+3t5+3t6+t

o O O O » O O O
O O O O © ©O O =

-1.
-1.1
-1.1

Molien Series to order 10:
26418 + 43819 + 732¢10

n-choose-rank

{1,111, 2, 3, 4,5,6, 7, 8]}

KERNEL HIERARCHY

O O O O © = O O

1.
-1.
-1.

-1.

1.
1.

1.
4.
1.
1.1
1.1

http://sadie:15001/home/ph/maple/TRun23234...

1.
—4.
-1.
-1.1
-1.1

7+t8

1+t+4t%+8t3+21t* +39t° + 810 + 144t7 +
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m8 = (1)
{1}
u8 = (1)
{1}

picheck (1 1 1 1 1 1 1 1)

picheck (7 7 7 7 7 7 7 7)

mo =
(2 2 2 2 2 2 2 2222222222222 2222222.:

32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32

picheck (42 42 42 42 42 42 42 42)

5 =
(6 6 6 6 6 66 6 66 6 6666666666666 6 66 6 6

us =

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256

picheck (210 210 210 210 210 210 210 210)

T4 =
(24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

uq =

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
512 512 512 512 512 512 512 512 512 512 512 512 512 512 512 512
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picheck (840 840 840 840 840 840 840 840)

m3 =
(120 120 120 120 120 120 120 120 120 120 120 120 120 120 120

u3 =

15 15 15 15 15 15 15 15 15 15 15 15
4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4

picheck (2520 2520 2520 2520 2520 2520 2520 2520)

m2 =
(720 720 720 720 720 720 720 720 720 720 720 720 720 720 720

u2 =
( 45 45 45 45 45 45 45 45 45 45 45

16384 16384 16384 16384 16384 16384 16384 16384 16384 16384 16384
picheck (5040 5040 5040 5040 5040 5040 5040 5040)

ml = (5040 5040 5040 5040 5040 5040 5040 5040)

ul = 315 315 315 315 315 315 315 315
131072 131072 131072 131072 131072 131072 131072 131072

picheck (5040 5040 5040 5040 5040 5040 5040 5040)

Column Projections

idem-checks NO-checks

— O O O O O O O

O O O B O O O O
O O r O O O O O
O r O O O O O O

O O O O O O O
o O O O O O +~ O
o O O O O —» O O
O O O O = O O O

Row Projections
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PP1 = idem-checks

O O O B O O O O
o O r O O O O O
O B O O O O O O
— O O O O O O O

O O O O © © O =
O O O O © ©O = O
o O O O O +» O O
O O O O »m O O O

NM =

o O O B O O O O
©O O r O O O O O
©O B O O O O O O
_ O O O O O O O

S OO OO N O OO OO O
S OO N OO OO0 O OO O
SO N OO O OO0 OO OO O
N OO OO O OO OO O O

©O O O O O O O =
©O O O O O O +~ O
©O O O O O +» O O
O O O O »m O O O
S O OO0 O OO OO OO N
S O OO0 OO OO OO N O
S OO OO0 OO OO N O O
S OO OO OO N O O O

CHECKING NULLSPACES
Group case, not scaling MC
mA=1[0,0,0,0,0,0,0, 0]

kerNe=(11111111)
(t+s t+s t+s t+s t+s t+s t+s t+s) RBchecks

-1 -1 =1 -1 -1 -1 -1 0 t s O O 0 O
O 0 1 o0 O o0 o0 0 O 0 s t O ©oO
O 0 0O O 1 o0 o0 0 s t 0 0 0 O
O 0 0O O O o0 1 0 O 0 t s 0 O
ker Mgy =
1 0 0 O O 0 O 0 O 0 O O t s
0 1 0 0 0 0 0 0 O O O 0 s t
c 0 o0 1 0 0 O —t+s -t -t -t —t —t —t
c 0 0 o0 o0 1 O -S+t -5 —s —-s -5 —§S -5
RB checks
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O ~
o
O ~ O

ker M. = RB checks

~ O O O O
~ O O O O O O

o O O B O O O O
O O »r O O O O O
O B O O O O O O
_ O O O O ©O O O

O O O ©O O O O =
O O O © © = O O
O O O O = O O O
o O O O O O +~ O

~ u O O O O O O
O O ~ »h O O O o

©O O O O O wu

O O O O ~ O un
O O wu

O O O O wu

O O O O O ~ O un

n

nmxT=(11111111)

RNgR* = , RR* =

O O O ©O O ©O O =
o O O O O O +~ O
o O O O O —» O O
O O O O = O O O
O O O B O O O O
o O r O O O O O
O Br O O O O O O
R O O O O O O O
O O O O O O O
o O O O O O +~ O
o O O ©O ©O —» O O
O O O O = O O O
O O O r O O O o
o O B O O O O O
O B O O O O O O
R O O O O O O O

BNoB* =

O O O O © © O =
o O O O ©O O ~ O
o O O O O +» O O
O O O O »m O O O
O O O BB O O O O
o O r O O O O O
O B O O O O O O
R O O O O O O O
O O O O ©O O O
o O O O © O —~ O
O O O O ©O —» O O
O O O O O O O
O O O r O O O o
O O r O O O O O
O B O O O O O O
_ O O O O O O O

Do these reconstitute N? , true

Ranks: 8, 8, "vs", 8
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0 00O0OOOO0OO0OO 000O0OOO0OO0OO0OO
0O 00O0OOOO0OO0ODO 0 0O0O0OO0OO0OO0OO0ODO
0O 00O0OOOO0OO0OO 0O00O0O0OOO0OO0OO0OO

CNM=OOOOOOOOSkewT=OOOOOOOOSkewOmega
0O000OOO0OO0OO 0O000O0OOO0OO0OO
0O000O0OOOO0OO0OO 0O00O0O0OOO0OO0OO0ODO
0O000O0OOO0OO0OO 0O000O0OOO0OO0OO
0O000O0OOOO0OO0OO 0O00O0O0OO0OO0OO0OO0ODO

0O000O0OO0OO0OO

0O000O0OO0OO0OO0OO0OO

0O000O0OO0OO0OO

_00000000

100000000

0O00O0O0OO0OO0OO0OO0ODO

000O0OO0OO0OO

0O000O0OO0OO0OO0OO0OO
11111111 1 000O0O0O00O0
11111111 01 00O0O0OO0O
11111111 001 0O0O0O00O0

MO=11111111N0=00010000
11111111 00001000
11111111 0O000O0O01O00O0
11111111 0O00O0O0OOO0OO0OT1O
11111111 0O000O0OO0OO0O0O1

“IS NM a combination of T and Omega?", true

NM = 1T + 48Q

TOOODO0O1000000O0O0GO0 1)

"IS NM in Vec(K)?", true
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NM(6 6 6 6 76 6 66666 6 7)
"IS MN in Vec(K)?", true

MN(6 6 6 6 76 6 6 6666 6 7)
T=8/1,rank=8,ratio=1/1,n2/r=8/1
T'=56/1,r=7/8,1/n°=1/8

p2 =1/8, min T = 8/1, T-check is positive? 0/1
max r = 8/1, r-check is positive? 0/1
IS NOMO a combination of T and Omega? , true
NoMg = OT + 8Q
There are, 1, partitions and, 1, ranges, with a group size of, 32

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 32

dim span idems 1 vs no. of idems 1
"PT1" = {{1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}
"RG1"={1,2,3,4,5,6,7, 8

7z -1 -1 -1 -1 -1 -1 -1
8 8 8 8 8 8 8 8
-1 7 =1 -1 =1 -1 =1 =1
0O00O0O0OOO0OO0OO0ODO 8 8 8 8 8 8 8
00000000 =1 -1 7 =1 =1 -1 =1 -1
8 8 8 8 8 8 8 8
0O00O0O0OOO0OO0OO0OO
=1 -1 -1 7 =1 -1 =1 =1
0 0O0O0OO0OO0OO0OO0ODO 8 8 8 8 8 8 8 8
M, = N¢ =
0000O0O0O00O -1 -1 -1 -1 7 -1 -1 -1
8 8 8 8 8 8 8 8
0 0O0O0OO0OO0OO0OO0ODO
-1 -1 -1 -1 -1 7 -1 -1
00000O0O0O 8 8 8 8 8 8 8 8
0000000O00O =1 -1 =1 -1 =1 -1 7 =1
8 8 8 8 8 8 8 8
=1 -1 -1 -1 =1 -1 =1 7
8 8 8 8 8 8 8 8
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Mc-scaled = Nc-scaled =

O O O O © O o o
O O O O © O o o
O O O O © ©O o o
O O O O © O o o
= O O O © O O O o
o O O O O O O O
o O O O O O O O

H O O O 0O o o o o

|
—_
|
—_
|

7 7 7 7 7 7 7
=1 -1 -1 -1 -1 47 =1 -1
7 7 7 7 7 7 7
=1 -1 -1 -1 -1 -1 4, =1
7 7 7 7 7 7 7

NcMc = McN¢e = commutator =

OO O O O O O O O
OO O O O ©O O O O
O O O O ©O O O O
OO O O O ©O O O O
O O O O ©O O O O
O O O O © O O o
O O O O ©O O O o
O O O O ©O O O o

o O O O O O O O
OO O O O ©O O O O
O O O O O O O O
o O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O © O O O
O O O O © O O O
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00O0O0OOOOO
00O0O0OOOOO
00O0O0OOOOO
00O0O0OOOOO
000O0OOOODO
00O0O0OOOOO
000O0OOOOO
00O0O0OOOOO

Eigenvalues M,
[.,o.,0.,0.,0.,0.0.,0.]
Eigenvalues N¢
[0,1,1,1.,1,1,1,1]
Eigenvalues M -scaled
[o.,o.,0.,0.,0.,0.0.,0.]

Eigenvalues N.-scaled

http://sadie:15001/home/ph/maple/TRun23234...

[0., 1.142857143, 1.142857143, 1.142857143, 1.142857143, 1.142857143,

1.142857143, 1.142857143]

NullSpace M,

{[O’ Ol O’ 0’ Ol O’ 1’ O]’ [O’ 1
o} [1,0,0,0,0,0,0,0][0
0,01}

NullSpace N

{[1,1,1,1,1,1,1, 1}}
Eigenvalues Mg

[, o.,0,0.,0.,0.,0.,8.]
Eigenvalues Ny

[1,1,1.,1,1,1,1,1]

08/22/2008 08:19 AM



http://sadie:15001/home/ph/maple/TRun23234...

NullSpace Mg

{[_17010107010’ 1’0]1 [_1105010’ 1’01050]7 [_1, 1107010501010]’ [_1’0’ 110501

oon0,Il10000,0,0,1]I1000,0,1,0,0,I[-10,0,1,0,0,0, O]}

NullSpace N

{}

Eigenvalues M

[7.,-1.,-1.,-1.,-1.,-1.,-1., -1.]

Eigenvalues N

[7.,-1.,-1.,-1.,-1.,-1., -1., -1.]

NullSpace M

{}

NullSpace N

{}

Harmonic Basis
0O00010O0O00O 01101001 00000110
001 00O0OO00O 1 0010110 000O0O0O1O0O0T1
01 000O0OO0O 10010110 0 00O0O0O1O0O01
1 0000O0O0O 01101001 00000110
000O0O0OO0OO0O1 10010110 01 100O0O00O0
0O000O0OO0OO0OOT1O0 01101001 1 00100O00O0
0O000O0O01O00 01101001 1 00100O00O0
0O000O0O1O0O00O 10010110 01 100O0O00O0

Commutator(s)
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1,2 : commutator =

OO O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O © O O o
O O O O © O O o
O O O O © O O o
O O O O ©O O O o

1,3 : commutator =

©O O O O O O O o
©O O O O O O O o
O O O O O ©O O o
©O O O O O © O o
O O O O O © o o
O O O O O © o o
O O O O O ©o o o
O O O O O © O o

2,3 : commutator =

o O O O O O O O
o O O O O O O O
o O O O O O O O
o O O O O O O O
o O O O O O O O
o O O O O O O O
o O O O O O O O
SO O O O O O O O

TRACE TWO =1

det AT =1(t) %
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o o=
[e2][¥;]

[«2][9;]
o
o
o

|~
o

[e2][V;]
A=

|
o
o
o

(e][V]
o

AT =

o
o
o
o vt o=
o
o
o
A~ Olun

o
o
o

AN O
o
o
o

A~ Olun

AT rankingis 1, "vs", 8

Level 2 det = =25 ( —1+5) ( ~1010 — 815 — 349s% - 6353 + 5% + 215> + 255°
+11s” +558)

RANK of R is 8

R ranking is 1, "vs", 8

RBAR ranking 1, "vs", 8

RANK of B is 8

B ranking is 1, "vs", 8

BBAR ranking 1, "vs", 8

"R CYCLES", (1 + v[3] vi4] v[5] v[6] v[8]) (1 + v[1] v[2] Vv[7])
"B CYCLES", (1 + v[1] v[4] v[5] v[6] v[7] v[8]) (1 + v[2] VI3))

Eigenvalues

R: [-0.5000000000 + 0.8660254040 1, -0.5000000000 - 0.8660254040 I,
0.3090169942 + 0.9510565160 1, -0.8090169942 + 0.5877852520,
-0.8090169942 - 0.58778525201, 0.3090169942 - 0.95105651601, 1., 1.]

B: [0.5000000000 + 0.8660254040 I, 0.5000000000 - 0.8660254040 I,
-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.86602540401, 1., -1., 1,
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-1.]
NullSpace of R

{}
NullSpace of B

{}
NullSpace of R*
{}
NullSpace of B*

{}
FIXED POINTS DIMENSION 1

PROTO-M =

R U R R e )
_ = = B B B O B
_ = = B B O = =
_ = = R O B = B

L e )
_ = = B B R O B
_ =R =R B B O = B
= = = R O B = B

= =R = O B B = =
= = O Rk B B = =
_ O H B B B = =
O P R B B R B R
_ =R = O B B = =
= = O R B B = =
_ O H B B B = =
O R R R R R = =

"RANK of Nis ", 8, "RANK of Mis ", 8
"RANK of the KERNEL is ", 8

"ldemSolvability Check", 3 "Trace mark", 8, "Rank mark", 8, "for kernel rank", 8

degree 1: % (v[1] + v[2] + vI[3] + v[4] + v[5] + v[6] + v[7] + VI[8])

degree 2: 2l8 (v[1]v[8] + v[5]v[7] + v[1]v[4] + v[3]v[8] + v[3]v[6] + v[6]v[7] + v[4]v]

71 + v[5]v[6] + v[2]v[4] + v[2]v[6] + v[4]v[5] + v[2]v[7] + v[1]v[3] + v[1]v[7] + v[6]lv
[8] + v[5]v[8] + v[2]v[3] + v[1]v[5] + v[4]vI8] + v[1]lv[2] + v[1]v[6] + v[3]v[4] + v[2]
v[8] + v[7]v([8] + v[4]v[6] + v[2]v[5] + v[3]v[7] + v[3]v[5])

degree 3 : % (v[2]v[3]v[8] + v[6]Vv[7]VvI8] + vI1]lv[2]v[6] + Vv[1]v[4]VvI5] + v[2]v[4]v]
6] + v[2]v[7]1v[8] + v[3]v[6]v[7] + v[4]v[7]lv[8] + v[3]v[4]v[8] + v[1]lv[2]v[3] + v[2]V]
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31v[4] + v[2]lv[3]vI6] + v[3]v[4]v[7] + v[4]lv[5]vI6] + v[3]v[5]v[6] + Vv[1]lv[5]v[7] + V]
21v[31v[7] + v[5]v[6]v[8] + v[1]v[3]v[5] + v[1]v[4]v[6] + v[2]v[4]v[8] + v[1]v[7]v[8]
+v[1lv[2]v[8] + v[1]lv[2]v[4] + v[2]lv[4]v[7] + v[4]lv[5]v(7] + v[3]vI[4]v[6] + v[1]v[2]v
[7] + v[1]lv[6]lv[8] + v[4]lvI[5]v[8] + v[1]v[4]lv[8] + v[3]v[4]lv[5] + v[5]vI6]lv[7] + v[1]V]
6]v[7] + v[3]vI6]v[8] + v[2]v[5]v[7] + v[2]v[5]v[6] + v[2]v[6]Vv[7] + v[1]v[5]v[8] + VI
1]v[5]v[6] + v[5]v[7]v(8] + v[1]v[3]v[4] + v[2]v[3]v[5] + v[1]v[3]v[6] + v[1]v[4]v[7]
+ v[1lv[2]v[5] + v[2]v[4]v[5] + v[2]v[5]v[8] + v[3]v[7]v[8] + v[4]v[6]v[7] + v[3]v[5]
v[7] + v[2]v[6]v[8] + v[3]v[5]v[8] + v[1]lv[3]vI8] + v[1]lv[3]vI7] + v[4]v[6]v[8])

degree 4 : % (v[1]lv[2]v[4]v[5] + v[1]lv[3]v[4]v[7] + v[1]v[2]v[5]vI[8] + v[1]v[4]v[6]

v[8] + v[1]v[6]v[7]vI8] + v[1]v[3]v[6]Vv[8] + v[3]v[6]v[7]vI8] + v[3]v[4]v[6]lv[7] + v[2]
v[5]v[6]lv[8] + v[2]v[4]v[5]vI7] + v[2]v[3]vI5]vI7] + v[2]v[4]v[6]v[8] + v[1]v[2]v[6]v]
71 + v[1lv[4]v[6]lv[7] + v[2]v[3]v[5]vI8] + v[3]v[4]lv[7]1v[8] + v[1]v[2]v[4]v[6] + Vv[3]Vv
[4]1v[5]v[8] + v[2]v[4]v[7]lv[8] + v[2]v[3]v[4]v([8] + v[5]v[6]v[7]vI8] + v[2]v[4]v[5]v[6
1+ v[1lv[3]vI5]v(8] + v[1]lv[4]v[5]v[8] + v[1]lv[2]v[4]v[8] + v[3]v[4]v[5]v[6] + v[4]Vv]
6]v[71v[8] + v[1]v[3]vI4]vI5] + vI2]v[3]v[4]v[7] + v[2]v[5]vI6]lvI[7] + v[1]v[3]v[5]v[7]
+v[2]v[6]lv[7]vI[8] + v[2]v[4]vI6]v[7] + v[2]v[4]lvI5]v[8] + v[1]lv[2]v[4]v[7] + v[1]v[2]
v[6]v[8] + v[1]v[5]v[6]v[8] + v[1]v[3]v[4]lv[6] + v[4]v[5]v[7]Iv[8] + v[1]v[3]v[7]v[8] +
v[31v[4]v[5]v[7] + v[3]v[5]v[6]v[7] + v[1]lv[3]v[4]vI8] + v[1]v[2]v[5]vI6] + vI2]Vv[3]v
[4]v[6] + v[3]v[5]vI[6]vI8] + v[1]v[5]v[7]lv[8] + v[2]v[3]v[7]vI8] + v[3]v[5]vI[7]v[8] +
v[1lv[2]v[5]v(7] + v[4]v[5]vI6]v[8] + v[2]v[3]v[5]v[6] + v[4]v[5]vI6]lvI[7] + vI1]v[4]V]
5]vi6] + v[2]1v[5]vI[7]vI8] + v[1]v[5]vI6]lv[7] + v[1]lv[3]v[5]v[6] + v[2]lv[3]v[4]v[5] + v
[2]1v[3]v[6]v[8] + vI1]v[4]v[7]v[8] + v[1]lv[4]v[5]v[7] + v[3]v[4]vI6]v[8] + v[1]v[2]v[7
Ivi8] + v[2]vI3]vi6]lv[7] + v[1lv[2]v[3]v[4] + v[1]v[3]v[6]lv[7] + vI1]v[2]v[3]VI8] + V[
1]v[2]v[3]v[6] + v[1]v[2]v[3]v[7] + v[1]v[2]v[3]v[5])

degree 5 : % (v[1]lv[4]lv[5]v[7]1vI8] + v[1]v[2]v[3]vI[5]v([8] + v[2]v[3]v[4]v[5]v[8] +

v[2]v[4lv[5]vI7]vI8] + v[1]v[5]v[6]lv[7]vI8] + vI1]v[3]v[5]vI6]vI7] + v[3]v[4]v[5]v|[6]
v[8] + v[2]v[3]vI4]lvI5]v[7] + v[1]lv[2]v[5]vI7]v[8] + v[1]lv[2]v[3]v[6]vI8] + v[2]v[4]v]
5]vielv[8] + v[1]lv[4lv[6]lv[7]vI8] + v[2]v[3]vI5]vi6]lVv[7] + v[1]lv[3]v[4]v[5]vI[7] + v[1]
v[2]lv[4]v[6]v([8] + v[2]v[4]v[6]v[7]v[8] + v[2]v[3]v[4]lv[5]v[6] + v[1]v[2]v[4]vI6]Vv[7]
+v[2]v[3]v[5]vI6]lvI8] + v[1]v[4]v[5]vI6]lvI7] + v[2]v[3]vI[4]vI7]vI8] + v[1]v[2]v[5]v]
6]v[8] + v[1]lv[3]v[5]vI6]lvI8] + v[2]v[31vI5]vI7]vI8] + v[1]v[2]v[4]lv[5]v[6] + v[1]v[3]
v[4]v[6]lv[7] + v[3]v[4]vI6]lv[7]1v[8] + v[1]v[2]lv[3]vI6lvI7] + v[1]lv[2]v[3]v[7]v[8] + VI
41v[5]1v[6]lv[7]1v[8] + v[1]v[3]v[4]v[5]vI[8] + v[2]lv[5]vI6]lv(7]v(8] + v[1]lv[3]v[4]v[6]V]
8] + v[1lv[2]v[4]v[7]lvI8] + v[1]lv[3]vI6]lv[7Iv[8] + v[1]lv[2]v[5]v[6]Vv[7] + v[2]v[3]v[4]
v[6]lv[8] + v[2]v[3]vI6]lv[7]lv[8] + v[1]v[3]vI[4]v[5]vI6] + v[1]lv[2]v[3]v[5]vI6] + v[3]V]
4lv[5]vi6]lv(7] + vI2]v[4]lvIS5]vI6lv[7] + v[1]v[4]lv[5]vI6]vI8] + v[1]lv[2]v[4]v[5]vI7] +
v[3]v[51vi6]lv[7]1v[8] + v[2]v[3]vi4]lvI6lv(7] + v[1]v[2]v[3]vI5]vI7] + v[1]v[2]v[3]v[4]
v[7] + v[1lv[2]v[3]v[4]v[5] + v[1]v[2]v[3]v[4]vI8] + v[1]v[2]v[6]v[7]vI[8] + v[3]v[4]v]
51vi7]v[8] + v[1]v[2]lv[4]v[5]v[8] + v[1]v[2]v[3]v[4]vI6] + v[1]v[3]v[4]v[7]v[8] + v[1]
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v[3]lv[5]v[7]v[8])
degree 6 : % (v[1lv[2]lv[4]lv[5]vI6]VvI7] + v[2]lvI[3]v[4]v[5]v[6]Vv[8] + v[2]v[4]v[5]Vv[6]

v[71v[8] + v[1]v[3]v[4]v[5]vI6]lv(7] + v[3]v[4]v[5]v[6]v[7]vI8] + vI1]v[2]v[3]v[4]v[6]
vi7] + v[1]v[4]lv[5]vI6]lv[7]lv[8] + v[2]v[3]v[4]v[6]v(7]v[8] + v[1]lv[2]v[3]v[4]vI[5]v[7]
+ v[2]v[3]v[4lv[5]vI7]vI8] + vI2]v[3]v[5]vI6]lv[7]1v[8] + vI1]v[3]v[4]lvI6]lv[7]VvI[8] + V[
1]lv[3]v[4]v[5]v[7]vI8] + v[1]v[2]v[3]vI[4]v[5]vI8] + v[1]v[3]v[4]lv[5]v[6]v[8] + v[2]v]
3lv[4]lv[5]vi6]lv(7] + v[1]lv[2]v[4]v[6]v[7]vI[8] + vI1]v[2]v[4]lv[5]v[7]v[8] + v[1]v[2]Vv]
31v[5]vi6lvi[8] + v[1]lv[2]v[5]vI6]vi7]v(8] + v[1]lv[2]v[3]v[4]lvI[6]vI8] + v[1]v[2]v[4]v]
5]vielv(8] + v[1]v[2]lv[3]v[5]vI[6]lvI[7] + vI1]v[2]v[3]vI6]lvI[7]1vI[8] + v[1]v[3]v[5]v[6]Vv]
71v[8] + vI[1]v[2]1v[3]1vI[4]v[71vI8] + v[1]v[2]1v[3]IvI[5]vI7IvI8] + v[1]v[2]v[3]v[4]v[5]v]
6l)

degree 7 : % (v[1]v[2]v[3]vI4]vI5]vI6lv[7] + vI1]v[2]v[3]v[4]v[5]v[6]vI8] + v[1]v[2]

v[31lv[4]lv[5]v[7]v[8] + v[1]lv[2]v[3]v[4]vI6]lv][7]lv[8] + v[1]v[2]v[3]v[5]v[6]Vv[7]v[8] +
v[1]v[2]v[4]v[5]v[6]lv[7]v[8] + vI1]v[3]vI[4]lv[5]vI[6]v[7]vI8] + v[2]lv[3]v[4]v[5]v[6]Vv[7
1v(8])

degree 8 : 1 (v[1]) (v[2]) (v[3]) (v[8]) (v[7]) (vI6]) (Vv[5]) (v[4])

Group spectrum 1+t + 23+t v+t 4t 4+ t8

KERNEL STRUCT URE
"PT1" = {{1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}
"RG1" =1{1,2,3,4,5,6, 7, 8

78 = [1]
supp 18 = {1}

u8 = [1]
supp u8 = {1}

Action of R on ranges, [[1]]
Action of B on ranges, [[1]]

B=(1)
RPARTS [1]
BPARTS [1]

o= (1)
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Action of R and B on the blocks of the partitions:
R-BLOCKS,

[7l 11 4’ 5’ 8’ 3, 2’ 6]
B-BLOCKS,

[8’ 3’ 2’ 6’ 7’ 1’ 4’ 5]

with invariant measure, [1, 1,1, 1,1, 1, 1, 1]

N by blocks, N - check: true

b1 = {1}

by = {2}

b3 = {3}

by = {4}

bs = {5}

be = {6}

b7 ={7}
bg = {8}

dim(span of partition vectors), rank(Ng), rank(N): 8, 8, 8
h[1] h[2] h[2] h[2] h[2] h[2] h[2] h[2]
h[2] h[1] h[2] h[2] h[2] h[2] h[2] h[2]

h[2] h(2] h[1] h[2] h[2] h[2] h[2] hI2]
h(2] h[2] h[2] h[1] h[2] h[2] h[2] h[2]

Centralizer =
hl2] hi2] h[2] h[2] h[1] h[2] h[2] hI2]
h[2] h[2] h[2] h[2] h[2] h[1] h[2] hI2]
h[2] h(2] h[2] h[2] h[2] h[2] h[1] h[2]
h[2] h(2] h[2] h[2] h[2] h[2] h[2] h[1]
LIE STRUCT URE

Dimension of Lie algebra: 49, Shape: 48 1/0
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00001000

0 00O0OO0O1O00O0

0 00O0O0OO0OT1TO0

0 00O0O0O0OO0O1

CLB =

10000000

01 000O0OO00O0

00100000

0001 0O0O00O0

R and B Cycles. V.

1 1 1 1 11111
§§OOOO§O 60066666

1 1 1 11
530000320 03300000

111 1 1 11
OO§§§§O§ 02200000
111 1 1 1 111 1 1
005353535053 6 00566566
Or = 111 1 193_1 111 1 1
005353535053 6§ 00556536
111 1 1 1 111 1 1
0053553505 6§ 00666568
11 1 1 11111
330000350 6 00566 %6
111141 1 11111
00535353505 6§ 00656666

Qrin Vec(K)?, {{1, 2, 7},{3, 4, 5, 6, 8}}, true

Qpin Vec(K)?,{{2, 3},{1, 4,5, 6, 7, 8}}, true
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-1 2 7 =9 -1 =17 7 =9
40 40 40 40 40 40 40 40
S -7 =23 1 9 =7 17 1
40 40 40 40 40 40 40 40
1l =23 -z 9 1 17 =7 9
40 40 40 40 40 40 40 40
-9 7z 23 -1 =9 7 =17 -1
y_|%0 3 40 w0 % 20 w0 W
-z 1 9 17 -z 1 9 =23
40 40 40 40 40 40 40 40
7z =1 =9 17 7 -1 =9 23
40 40 40 40 40 40 40 40
iz 9 1 -7 =23 9 1 -7
40 40 40 40 40 40 40 40
-7 -9 -1 7z 23 =9 -1 7
40 40 40 40 40 40 40 40

Omega-checks true, true
"I-V is singular"

“I+V is singular”
‘rrR=(l 111111 l)vs(o 000O0O0GOO) uQg vs Q(-v) ~1
7TB=( ———————— )vs(O 000O0O0O0DO0) HQBVS-Q(/+V)_1

LOCAL GROUPS

1, "partition”, {1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}

1, "range", [1, 2, 3,4,5,6,7,8],1[8,7,6,5,4,3,2,1],[8,7,6,5,4,2,1, 3], [8, 7,
6,5,4,1,3,2],[8,7,6,5,3,4,1,2],[8,7,6,5,3,2,4,1],[8, 7,6, 5, 3, 1, 2, 4],
[8,7,6,5,2,4,3,1],(8,7,6,5,2,3,1,4],[8,7,6,5,2,1,4,3],[8,7,6,5, 1, 4, 2,
3], [...20140 terms...], [1, 2, 3, 4, 8,5, 7,6],[1,2,3,4,7,8,5,6],[1, 2, 3,4, 7,6, 8,
51,11,2,3,4,7,5,6,8],[1, 2,3,4,6,8,7,5],[1,2,3,4,6,7,5, 8], [1, 2, 3, 4, 6,
5,8,7,I11,2,3,4,5,8,6,7],[1,2,3,4,5,7,8,6],[1, 2,3,4,5,6, 7, 8] ]
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"group

91 =
92 =
93 =
94 =

gs =

has", 20160, "elements"

[[1, 8], [2, 7], [3, 6], [4, 5]]
(1, 8, 3,6, 2, 7], [4, 5]]
(1, 8, 2,7, 3, 6], [4, 5]]
1, 8, 2, 7], [3, 6, 4, 5]]

(1, 8,12, 7, 4,5, 3, 6]]

linear dimension, 50

"Symmetric?", true

Is Z in Vec(K)? true

(1440h[2] + 7560h[1]

"Basis for Z(G)"

1, "coeff", 2520

Z[1]=

©O O O B O O O O
©O O O O O O ©
O B O O O O O ©
R O O O O O O O

O O O o= O O O

O O O O O © O =
O O O O O © = O
O O O O O = O O

2, "coeff", 360

http://sadie:15001/home/ph/maple/TRun23234...

Group element 1,1 =

R O O O O O O O

O B O O O O O O

O O r O O O O O

O O O B O O O O

O O O O »m O O O

O O O O © —» O O
O O O O © O +~ O
O O O O © O O

—1080h[2] — 2520h[1] 5760h[2] + 10080h[1] 3600h[2] + 2!
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Z[2]=

e T R N R R R )
e N N o R R R e B S
_ =R =R =R B O R
R B R R O Rk R

R R R O B Rk R R
R R O R B Rk R B
= O R Bk = =B = =
O R FH K = = = =

Check abelian

1, 2, true

1. 1. 1. 1. 1.
EIGS =
7.

-1. -1. -1. -1.

Group spectrum: 1+t + t2

http://sadie:15001/home/ph/maple/TRun23234...

5

3+t o+t 4 7 448

Molien Series to order 10: 1+ t+2t2 +3t3 +5t% + 7¢° + 11t® + 15¢7 + 22¢8

+29t9 + 40¢10

n-choose-rank

{1,[1, 2, 3, 4,5,6, 7, 8]}

KERNEL HIERARCHY

m8 = (1)
{1}
u8 = (1)
{1}
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m7=(11111111)

picheck (7 7 7 7 7 7 7 7)

mo =
(2 2 2 2 2 2 22 2 22222222222 2222222.:

32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32
picheck (42 42 42 42 42 42 42 42)

5 =
(6 6 6 6 6 6 66 6 66 6 6666 6 6666©6°©6°6°U6°©6°66 6

us =

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256

picheck (210 210 210 210 210 210 210 210)

M4 =
(24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

u4q =
(3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

512 512 512 512 512 512 512 512 512 512 512 512 512 512 512 512

picheck (840 840 840 840 840 840 840 840)

m3 =
(120 120 120 120 120 120 120 120 120 120 120 120 120 120 120

u3 =

(15 15 15 15 15 15 15 15 15 15 15 15
4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4

picheck (2520 2520 2520 2520 2520 2520 2520 2520)

m2 =
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(720 720 720 720 720 720 720 720 720 720 720 720 720 720 720

u2 =
( 45 45 45 45 45 45 45 45 45 45 45

16384 16384 16384 16384 16384 16384 16384 16384 16384 16384 16384
picheck (5040 5040 5040 5040 5040 5040 5040 5040)

ml = (5040 5040 5040 5040 5040 5040 5040 5040)

ul = 315 315 315 315 315 315 315 315
131072 131072 131072 131072 131072 131072 131072 131072

picheck (5040 5040 5040 5040 5040 5040 5040 5040)

Column Projections

1 000O00O00O0
01 00O0O0OO00O
001 0O0O0OO00O
000100O00O0

Py = idem-checks NO-checks
00001000
0O0000O0O1O00
0O0000OO0OOT1IO
000O0O0OO0OO01

Row Projections
1 0000O0O00O0
01 00O0O0OO00O
001 0O0O0OO00O
0001O00O00O0

PP; = idem-checks
00001000
0000O0O1O00
0O000O0OO0OOT1IO
0000O0O0OO0T1
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NM =

— O O O O O O O

O O O B O O O O
o O r O O O O O
O B O O O O O O

S OO OO N O O O O
S OO N OO O O O O
A N O OO OO0 OO0 OO O
N OO OO O O OO O O

o O O O O O O =+
o O O O O O +~ O
o O O O ©O —» O O
O O O O »m O O O
S O OO0 OO0 OO0 OO OO N
S O O OO OO OO N O
S OO OO OO0 OO N O O
S OO OO OO N O O O

CHECKING NULLSPACES
Group case, not scaling MC
mA=1[0,0,0,0,0,0,0, 0]

kerNe=(11111111)
(s+t s+t s+t s+t s+t s+t s+t s+1t) RBchecks

-1 -1 -1 -1 -1 -1 -1 0O O 0 t s 0 O
O 0 o0 O 1 o0 o t O 0 0O 0 0 s
1 0 0 O O O O 0O O 0 s t 0 O
O 1 0 O0O o 0 o0 s 0 0 0O 0 0 t
ker Mg =
o 0 1 o0 0o 0 O 0 s 0 O 0 ¢t O
o 0 0 1 0 0 O 0 t 0 0 0 s O
o 0 0 0 0 0 1 -5 —S —-Ss+t -5 —S -5 —S§
6o 0 0 0 0 1 0 —t -t —t+s —t -t —t —t
RB checks
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O ~
O n o
O ~ O

ker M. = RB checks

~ O O O O O O
~ O O O O

O O B O O O O O
O B O O O O O O
O O O B O O O O
_ O O O O © O O

O O O O » O O O
O O O © ©O = O O
O O O © © ©O = O
O O O O O O O =~

O O ~ »h O O O o
~ u O O O O O O

©O O O O O wu
©O O O O ~

© O O O wu

O O wun

O O O O O ~ O un

(%)

nmxT=(11111111)

RNgR* = , RR* =

O O O ©O O ©O O =
o O O O O O +~ O
o O O O O —» O O
O O O O = O O O
O O O B O O O O
o O r O O O O O
O Br O O O O O O
R O O O O O O O
O O O O O O O
o O O O O O +~ O
o O O ©O ©O —» O O
O O O O = O O O
O O O r O O O o
o O B O O O O O
O B O O O O O O
R O O O O O O O

BNoB* =

O O O O © © O =
o O O O ©O O ~ O
o O O O O +» O O
O O O O »m O O O
O O O BB O O O O
o O r O O O O O
O B O O O O O O
R O O O O O O O
O O O O ©O O O
o O O O © O —~ O
O O O O ©O —» O O
O O O O O O O
O O O r O O O o
O O r O O O O O
O B O O O O O O
_ O O O O O O O

Do these reconstitute N? , true

Ranks: 8, 8, "vs", 8
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000O0OOOO 000O0OOOO
000O0OOOO 000O0OOOO
000O0OOOO 000O0OOOO

CNM=OOOOOOOOSkewT=OOOOOOOOSkewOmega
0000O0OOOO 000O0OOOO
000O0OOODO 000O0OOOO
0000OOODO 000O0OOOO
000O0O0OOOO 000O0OOOO

0000O0OOODO

0 00O0O0OOODO

0000O0OOODO

|[00000O0O00O

100000000

0 00O0OOOO

0 000O0OOODO

000O0O0OOOO
11111111 10000O0O0OO
11111111 01 000O0OO0OO
11111111 001000O0OO

MO=11111111N0=00010000
11111111 00001000
11111111 00000100
11111111 0 000O0OOT1O0
11111111 0000O0O0OO01

“IS NM a combination of T and Omega?", true

NM = 1T + 48Q

Q

(ﬂiﬂiiiiﬁﬂﬁZillZ_lzQllllZHE

8§ 8 8 8 16 8 8 4 8 8 8 8 8 8 8 8 2 8 8 8 8 8

T

6020000542100043210003211000:
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“IS NM in Vec(K)?", true

NM
(192 30 104 18 15 -42 30 161 130 80 43 18 6 6 130 99 56 25 €

"IS MN in Vec(K)?", true

MN
(192 30 104 18 15 -42 30 161 130 80 43 18 6 6 130 99 56 25 €

T=8/1,rank=8,ratio=1/1,n2/r=8/1
T'=56/1,r'=7/8,7/n%=1/8

p2 = 1/8, min T = 8/1, T-check is positive? 0/1
max r = 8/1, r-check is positive? 0/1
IS NOMO a combination of T and Omega? , true
NoMg = OT + 8Q
There are, 1, partitions and, 1, ranges, with a group size of, 20160

KERNEL HAS LINEAR DIMENSION 50
out of total no. of elements equal to 20160

dim span idems 1 vs no. of idems 1
"PT1" = {{1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}
"RG1"={1,2,3,4,5,6,7, 8
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O O O O ©O O O O

O O O O ©O O O O

O O O O ©O O O O
O O O O ©O O O O
O O O O © O O o
O O O O © ©O O o
O O O O © © O o

Mc-scaled =

O O O O ©O O O o

O O O O © O O o

O O O O © O O o

O O O O O O o o

O O O ©O © O o o

O O O O © O o o

O O O ©O © O o o

http://sadie:15001/home/ph/maple/TRun23234...

-1 7z -1 -1 -1 -1 -1
8 8 8 8

-1 -1 7 =1 -1 -1 -1
8 8 8 8 8 8 8
-1 -1 -1 7 =1 -1 -1
8 8 8 8 8 8 8
-1 -1 -1 -1 7 -1 -1

Nc-scaled =

O O O O O © o o
SO O O O O ©O O o
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1 =t =t =1 -1 -1 -1 -1
7 7 7 7 7 7 7
=1 7 =zt =1 =1 -1 -1 -1
7 7 7 7 7 7 7
=1 -1 47 =1 =1 -1 -1 -1
7 7 7 7 7 7 7
=1 -1 -1 47 =1 =1 -1 -1
7 7 7 7 7 7 7
=1 -1 -1 -1 4 =Z1 =1 -1
7 7 7 7 7 7 7
=1 -1 -1 -1 -1 47 =1 -1
7 7 7 7 7 7 7
=t =1 -1 -1 -1 -1 4, =1
7 7 7 7 7 7 7
=1 -1 -1 -1 -1 -1 -1 4
7 7 7 7 7 7 7

NcMe = McN. = commutator =

O O O O © O O o
O O O O ©O O O O
O O O O ©O O O o
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O ©O O o
O O O O ©O O O O
O O O O ©O O O o

O O 0O 0O 0O o0 o o © o o o o o o
O 000 o0 o0 o0 o9 O o o o o o o
O O 0O 0O 0 O o0 o© © o o o o o o
O O OO0 0O 0 o0 o © © o o o o o o
O O O 0O 0O 0O o0 o © ©o o o o o o o

O O O O © O o o
O O O O © ©O o o
o O O O O O O O

Eigenvalues M.

., o,o0.,0.,0.,0.,0.,0.]
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Eigenvalues N¢
0.,1.,1,1,1,1,1,1]
Eigenvalues M -scaled
[o.,o.,0.,0.,0.,0.0.,0.]
Eigenvalues N.-scaled

[0., 1.142857143, 1.142857143, 1.142857143, 1.142857143, 1.142857143,
1.142857143, 1.142857143]

NullSpace M,
{[o,0,0,0,0,0,0,1},[0,0,0,0,0,0,1,0]I[0,0,0,0,0,1,0,0],1I0,0,0,0, 1,0, 0,
O]l [O! Ol 0’ 1’ O’ O’ 0’ O]l [01 Ol 1’ 0’ Ol O’ 0’ O]l [01 1’ 0’ 0’ Ol O’ 0’ O]’ [11 Ol 0’ 0! Ol O’
0,0]}

NullSpace N,

{[1,1,1,1,1,1,1, 1}
Eigenvalues My

[, o.,o0,0.,0.,0.,0.,8.]
Eigenvalues Ny
[1,1.,1,1,1,1,1.,1]
NullSpace Mg

{[05 ]-’ 01 01 01 Ol 07 _1]5 [01 05 O; ]-1 01 01 Ol _1]1 [11 01 05 01 Ol 01 05 _1]1 [05 O; 01 05 01 ]-1
Os _1]1 [Oa O! O’ 01 11 O! 0! _1]1 [O’ 01 11 01 01 O! O! _1]! [01 O’ 01 O! O! 0! ]-s _1]}

NullSpace Ny

{}

Eigenvalues M
[7.,-1.,-1.,-1,-1,-1,,-1.,-1]
Eigenvalues N

[7.,-1,-1.,-1,-1,-1.,-1., -1]
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NullSpace M

{}
NullSpace N

{

Harmonic Basis

01111111
10111111
11011111
11101111
11110111
11111011
11111101
11111110
80,[1,-1,1,-1,1,1, -1, -1]
{3,4,5,7}
R:[2,3,6,7,8,4,5, 1]
B:[6,7,2,3,4,8,1,5]

TRACE TWO =1

det AT = —1(t)*4
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AT rankingis 1, "vs", 8

Level2det=ﬁ(—1+s>(—101+2s+852+6s3+554)(5+52)(1+s)

RANK of R is 8

R ranking is 1, "vs", 8
RBAR ranking 1, "vs", 8
RANK of B is 8

B ranking is 1, "vs", 8
BBAR ranking 1, "vs", 8

"R CYCLES", 1 + v[1] v[2] v[3] v[4] v[5] v[6] v[7] V[8]
"B CYCLES", 1 + v[1] v[2] v[3] v[4] v[5] v[6] v[7] V[8]

Eigenvalues

R: [-1.1,1.1,-1., 1.,-0.7071067810 - 0.7071067810 I, 0.7071067810 +
0.7071067810 1, -0.7071067810 + 0.7071067810 1, 0.7071067810 - 0.7071067810

1]

B: [-1.1,1.1,-1.,1.,-0.7071067810 - 0.7071067810 I, 0.7071067810 +
0.7071067810 1, -0.7071067810 + 0.7071067810 1, 0.7071067810 - 0.7071067810

1]
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NullSpace of R

{}
NullSpace of B

{}
NullSpace of R*

{}

NullSpace of B*

{}
FIXED POINTS DIMENSION 1

PROTO-M =

R o R N =)
= = = = =B =B O =
= = = = =B O = =
= = = = O Bk = =
= = = O B =B = =
= = O Mk B =B ==
= O R B B =R =R
O R R R BB R B B
o R R N =)
= = = = = =B O =
= = = = = O =B =
= = = = O =B = =
= = = O B =B = =
= = O Mk B =B =R
= O R B B =R =R
O R R RBR BB R B B

"RANK of Nis ", 8, "RANK of Mis ", 8
"RANK of the KERNEL is ", 8

“ldemSolvability Check", 3 "Trace mark", 8, "Rank mark", 8, "for kernel rank", 8

degree 1: % (v[1] + v[2] + v[3] + v[4] + v[5] + v[6] + v[7] + v[8])

degree 2: 2l8 (v[1]v[8] + v[5]v[7] + v[1]v[4] + v[3]v[8] + v[3]v[6] + v[6]v[7] + v[4]v]

71+ v[5]v[6] + v[2]v[4] + v[2]v[6] + v[4]v[5] + v[2]lv[7] + v[1]v[3] + v[1]v[7] + v[6]v
[8] + v[5]v[8] + v[2]v[3] + v[1]v[5] + v[4]v[8] + v[1]v[2] + v[1]lv[6] + Vv[3]v[4] + v[2]
v[8] + v[7]v[8] + v[4]v[6] + v[2]v[5] + v[3]v[7] + v[3]vI[5])

degree 3 : % (v[2]v[3]vI[8] + v[6]v[7]1v[8] + v[1]v[2]v[6] + v[1]v[4]v[5] + v[2]v[4]v]

6] + v[2]1v[7]1v[8] + v[3]v[6]v[7] + v[4]v[7]v[8] + v[3]vI4]v[8] + v[1]lv[2]v[3] + v[2]vI
31v[4] + v[2]v[3]vI6] + v[3]v[4]v[7] + v[4]lv[5]vI6] + v[3]v[5]v[6] + Vv[1]v[5]v[7] + V[
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21v[31v[7] + v[5]v[6]v[8] + v[1]v[3]v[5] + v[1]v[4]v[6] + v[2]v[4]v[8] + v[1]v[7]v([8]
+ v[1lv[2]v[8] + v[1]lv[2]v[4] + v[2]lv[4]v[7] + v[4]lv[5]v(7] + v[3]v[4]v[6] + v[1]v[2]v
[7] + v[1]lv[6]lv[8] + v[4]lv[5]v[8] + v[1]v[4]v[8] + v[3]v[4]lv[5] + v[5]vI6]lv[7] + v[1]V]
6lv(7] + v[31v[6lv[8] + v[2]vI[5]v[7] + v[2]v[5]v[6] + v[2]vI[6]lvI[7] + v[1]v[5]v[8] + vI
1]v[5]v[6] + v[5]v[7]v(8] + v[1]v[3]v[4] + v[2]v[3]v[5] + v[1]v[3]v[6] + v[1]v[4]v[7]
+ v[1]v[2]v[5] + v[2]v[4]v[5] + v[2]v[5]v([8] + v[3]v[7]v[8] + v[4]v[6]v[7] + v[3]v[5]
v[7] + v[2]v[6]v[8] + v[3]v[5]v[8] + v[1]lv[3]vI[8] + v[1]lv[3]v[7] + v[4]v[6]v[8])

degree 4 : % (2v[1]lv[2]v[4]v[5] + 2Vv[1]v[3]v[4]v[7] + 2v[1]v[2]v[5]v[8] + 3Vv[1]v[4

Jvielv[8] + 2v[1]v[6lv[7]lv[8] + 2Vv[1]lv[3]v[6]v[8] + 2Vv[3]v[6]v[7]vI8] + 2Vv[3]v[4]Vv[6]
v[7] + 2v[2]v[5]vi6]v[8] + 2Vv[2]v[4]v[5]v[7] + 3Vv[2]vI3]vI5]v[7] + 2Vv[2]v[4]v[6]Vv[8]
+2v[1]v[2]v][6]lv[7] + 2Vv[1]lv][4]v[6]Vv[7] + 2Vv[2]1v[3]v[5]v[8] + 3Vv[3]v[4]v[7]v[8] + 2V
[1]v[2]v[4]v[6] + 2 Vv[3]v[4]lv[5]vI8] + 2Vv[2]v[4]v[7]lv[8] + 3Vv[2]v[3]v[4]v[8] + 3Vv[5]v
[6]v[7]1v[8] + 3v[2]v[4]v[5]vI6] + 3Vv[1]v[3]v[5]v[8] + 3Vv[1]v[4]v[5]v[8] + 2 Vv[1]v[2]Vv]
41v[8] + 3v[3]v[4]v[5]v[6] + 3v[4]v[6]v[7]v[8] + 2Vv[1]v[3]v[4]v[5] + 2Vv[2]v[3]v[4]V]
71 + 2v[2]v[5]vi6]lv[7] + 2Vv[1]lv[3]v[5]vI7] + 2Vv[2]v[6]lv[7]lvI[8] + 3Vv[2]v[4]v[6]Vv[7] +
3v[2]v[4]lv[5]1v[8] + 3v[1]v[2]v[4]lv[7] + 3v[1]v[2]v[6]Vv[8] + 2Vv[1]lv[5]v[6]V[8] + 3V[1
lvi31lvi4lv[e] + 2v[4]v[5]vI[7]1v[8] + 3VvI[1]v[3]v[7]v[8] + 3v[3]v[4]v[5]v[7] + 2v[3]v[5
lvi6lv[7] + 2v[1]lv[3]v[4]v([8] + 3v[1]v[2]lv[5]v[6] + 2Vv[2]v[3]v[4]v[6] + 3Vv[3]v[5]v[6
vi8] + 2v[1]v[5]v[7]v[8] + 2Vv[2]v[3]v[7]v[8] + 2Vv[3]v[5]v[7]v[8] + 2Vv[1]v[2]v[5]v[7]
+2v[4]v[5]v[6lv[8] + 2Vv[2]v[3]v[5]v[6] + 2Vv[4]v[5]vI6lv[7] + 2Vv[1]v[4]v[5]v[6] + 3
v[21v[5]v[7]v[8] + 3v[1]lv[5]v[6]lv[7] + 2Vv[1]v[3]v[5]vI6] + 2Vv[2]Vv[3]v[4]v[5] + 3Vv[2]
v[3]v[6]v[8] + 2v[1]v[4]v[7]v[8] + 3Vv[1]v[4]v[5]v[7] + 2Vv[3]v[4]v[6]Vv[8] + 3Vv[1]v[2]
v[71v[8] + 3v[2]v[3]v[6]v[7] + 3Vv[1]lv[2]v[3]v[4] + 3Vv[1]v[3]v[6]Vv[7] + 2Vv[1]v[2]v[3]
v[8] + 2Vv[1]lv[2]v[3]v[6] + 2Vv[1]lv[2]v[3]v[7] + 3Vv[1]lv[2]v[3]V[5])

degree 5 : % (v[1]lv[4]lv[5]v[7]1vI8] + v[1]v[2]v[3]vI[5]v([8] + v[2]v[3]v[4]v[5]v[8] +

v[2]v[4lv[5]vI7]vI8] + v[1]v[5]v[6]lv[7]vI8] + vI1]v[3]v[5]vI6]vI7] + v[3]v[4]v[5]v|[6]
v[8] + v[2]v[3]vI4]lvI5]v[7] + v[1]lv[2]v[5]vI7]v[8] + v[1]lv[2]v[3]v[6]vI8] + v[2]v[4]v]
5]vielv[8] + v[1]lv[4lv[6]lv[7]vI8] + v[2]v[3]vI5]vi6]lVv[7] + v[1]lv[3]v[4]v[5]vI[7] + v[1]
v[2]lv[4]v[6]v([8] + v[2]v[4]v[6]v[7]v[8] + v[2]v[3]v[4]lv[5]v[6] + v[1]v[2]v[4]vI6]Vv[7]
+v[2]v[3]v[5]vI6]lvI8] + v[1]v[4]v[5]vI6]lvI7] + v[2]v[3]vI[4]vI7]vI8] + v[1]v[2]v[5]v]
6]v[8] + v[1]lv[3]v[5]vI6]lvI8] + v[2]v[31vI5]vI7]vI8] + v[1]v[2]v[4]lv[5]v[6] + v[1]v[3]
v[4]v[6]lv[7] + v[3]v[4]vI6]lv[7]1v[8] + v[1]v[2]lv[3]vI6lvI7] + v[1]lv[2]v[3]v[7]v[8] + VI
41v[5]1v[6]lv[7]1v[8] + v[1]v[3]v[4]v[5]vI[8] + v[2]lv[5]vI6]lv(7]v(8] + v[1]lv[3]v[4]v[6]V]
8] + v[1lv[2]v[4]v[7]lvI8] + v[1]lv[3]vI6]lv[7Iv[8] + v[1]lv[2]v[5]v[6]Vv[7] + v[2]v[3]v[4]
v[6]lv[8] + v[2]v[3]vI6]lv[7]lv[8] + v[1]v[3]vI[4]v[5]vI6] + v[1]lv[2]v[3]v[5]vI6] + v[3]V]
4lv[5]vi6]lv(7] + vI2]v[4]lvIS5]vI6lv[7] + v[1]v[4]lv[5]vI6]vI8] + v[1]lv[2]v[4]v[5]vI7] +
v[3]v[51vi6]lv[7]1v[8] + v[2]v[3]vi4]lvI6lv(7] + v[1]v[2]v[3]vI5]vI7] + v[1]v[2]v[3]v[4]
v[7] + v[1lv[2]v[3]v[4]v[5] + v[1]v[2]v[3]v[4]vI8] + v[1]v[2]v[6]v[7]vI[8] + v[3]v[4]v]
51vi7]v[8] + v[1]v[2]lv[4]v[5]v[8] + v[1]v[2]v[3]v[4]vI6] + v[1]v[3]v[4]v[7]v[8] + v[1]
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v[3]lv[5]v[7]v[8])
degree 6 : % (v[1lv[2]lv[4]lv[5]vI6]VvI7] + v[2]lvI[3]v[4]v[5]v[6]Vv[8] + v[2]v[4]v[5]Vv[6]

v[71v[8] + v[1]v[3]v[4]v[5]vI6]lv(7] + v[3]v[4]v[5]v[6]v[7]vI8] + vI1]v[2]v[3]v[4]v[6]
vi7] + v[1]v[4]lv[5]vI6]lv[7]lv[8] + v[2]v[3]v[4]v[6]v(7]v[8] + v[1]lv[2]v[3]v[4]vI[5]v[7]
+ v[2]v[3]v[4lv[5]vI7]vI8] + vI2]v[3]v[5]vI6]lv[7]1v[8] + vI1]v[3]v[4]lvI6]lv[7]VvI[8] + V[
1]lv[3]v[4]v[5]v[7]vI8] + v[1]v[2]v[3]vI[4]v[5]vI8] + v[1]v[3]v[4]lv[5]v[6]v[8] + v[2]v]
3lv[4]lv[5]vi6]lv(7] + v[1]lv[2]v[4]v[6]v[7]vI[8] + vI1]v[2]v[4]lv[5]v[7]v[8] + v[1]v[2]Vv]
31v[5]vi6lvi[8] + v[1]lv[2]v[5]vI6]vi7]v(8] + v[1]lv[2]v[3]v[4]lvI[6]vI8] + v[1]v[2]v[4]v]
5]vielv(8] + v[1]v[2]lv[3]v[5]vI[6]lvI[7] + vI1]v[2]v[3]vI6]lvI[7]1vI[8] + v[1]v[3]v[5]v[6]Vv]
71v[8] + vI[1]v[2]1v[3]1vI[4]v[71vI8] + v[1]v[2]1v[3]IvI[5]vI7IvI8] + v[1]v[2]v[3]v[4]v[5]v]
6l)

degree 7 : % (v[1]v[2]v[3]vI4]vI5]vI6lv[7] + vI1]v[2]v[3]v[4]v[5]v[6]vI8] + v[1]v[2]

v[31lv[4]lv[5]v[7]v[8] + v[1]lv[2]v[3]v[4]vI6]lv][7]lv[8] + v[1]v[2]v[3]v[5]v[6]Vv[7]v[8] +
v[1]v[2]v[4]v[5]v[6]lv[7]v[8] + vI1]v[3]vI[4]lv[5]vI[6]v[7]vI8] + v[2]lv[3]v[4]v[5]v[6]Vv[7
1v(8])

degree 8 : 1 (v[1]) (v[2]) (v[3]) (v[8]) (v[7]) (vI6]) (Vv[5]) (v[4])

Group spectrum 1+t + 2+ 342t + 2+t + 7 + 8
KERNEL STRUCT URE
"PT1" = {1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}
"RG1" =1{1, 2, 3,4,5,6,7, 8
w8 = [1]
supp 18 = {1}
u8 = [1]
supp u8 = {1}

Action of R on ranges, [[1]]
Action of B on ranges, [[1]]

B=(1)
RPARTS [1]
BPARTS [1]

o= (1)
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Action of R and B on the blocks of the partitions:

R-BLOCKS,
[8,1,2,6,7,3,4,5]

B-BLOCKS,
[7,3,4,5,8,1, 2, 6]

with invariant measure, [1, 1,1, 1,1, 1, 1, 1]

N by blocks, N - check: true

b1 = {1}
by = {2}
b3 = {3}
by = {4}
bs = {5}
be = {6}
by ={7}
bg = {8}

dim(span of partition vectors), rank(Ng), rank(N):

Centralizer =

LIE STRUCT URE

h[2]
h[1]
h[1]
h[1]
h[1]
h[1]
h[1]
h[1]

h[1]
h[2]
h[1]
h[1]
h[1]
h[1]
h[1]
h[1]

h[1]
h[1]
h[2]
h[1]
h[1]
h[1]
h[1]
h[1]

Dimension of Lie algebra: 49, Shape: 48 &
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h[1]
h[1]
h[1]
h(2]
h[1]
h[1]
h[1]
h[1]

1/0

8, 8,8

h[1]
h[1]
h[1]
h[1]
h[2]
h[1]
h[1]
h[1]

h[1]
h[1]
h[1]
h[1]
h[1]
h(2]
h[1]
h[1]

h[1]
h[1]
h[1]
h[1]
h[1]
h[1]
h[2]
h[1]

h[1]
h[1]
h[1]
h[1]
h[1]
h[1]
h[1]
h[2]
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00100O0O0OO
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000O0OO1O00O0

0000O0OO0OT10O0

000O0OOOOT1

10000O0O0OO
01000O0O0OO

R and B Cycles. V.

—|00 |00 |00 |00 |00 |00 |00 |00
—|c0 |00 |00 |00 |00 |00 |00 i|CO
—|00 |00 |00 |00 |00 |00 |00 |00
|00 |00 |00 |00 |00 |00 |00 |00
—|0c0 —|00 |00 |00 |00 |00 |00 |00
|00 |00 |00 |00 |00 |00 |00 |00
|00 |00 |00 |00 |00 |00 |00 i|CO
|0 |00 |00 |00 |00 |00 |00 |00

I

&
—|c0 |00 |00 |00 |00 |00 |00 —i|CO
—|00 |00 |00 |00 |00 |00 |00 |00
|00 |00 |00 |00 |00 |00 |00 |00
—|0c0 |00 |00 |00 |00 |00 |0 |00
—|]00 |00 |00 |00 |00 |00 |00 |00
—|c0 |0 |00 |00 |0 |00 |0 |00
—|o0 |00 |00 |00 |00 |00 |00 |00
|00 |00 |00 |00 |00 |00 |00 —i|CO

I

&

Qrin Vec(K)?,{{1, 2, 3, 4, 5,6, 7, 8}}, true

Qpin Vec(K)?,{{1, 2, 3, 4,5, 6, 7, 8}}, true
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~N AN -~ N m ..558,71,233 1,7226
o S ~o0 N ~ e AN o s AWt - . e T - . -
4[5478[5185[7168_|..,oooo45[.,554

T RoNTTIININFOTINGNINN GOm0 A[TN
TN A, S NI N ST OM S SN N = o0 m =, O
NS .,oo, =00 R ;3, < N ,00;3..66 -
NOYtMN MO S ghNON  Nnod - JPO0HA -~ g0
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TTN S ~cAaENAN o TN S FONS AN I
LN ,,2834, ,[61,,1864 T ,4,844 R

—_Pm . fOoN— ANOAN - A L T L s

000O0OOO0OT1
000O0O0OO1O0
000O0O1O0O0
000O0O10O00O
000100O0O
00100O0O0OO
01000O0OO0CO
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~— LA N

TNt T NOC 0N~ NN OC OGN mMmm—©
HREANNEMInTINTHINMIN NGO MM DA mn NG
G AgdTOnN AN TS AN NN S FONT SA
ZﬁﬁBZ3JJﬁLZJJB%,3$HZZ771,,3
NN = ~FInNN, O = NN - PO < = o

Group element 1,1

M - . s N " A AN~ .. - . S

D A AN T N F T O AR AN A NN O =0 m G m L~

ENNS A MO TOCANRNET AT m AR
- s~ .. - R S P . R s
AR RS T R A oL N NP RSl e

,,,,2,,,,2,,,,1,,,,1 ,,1
N2t in =N N G 20NN
- - e

NN AT O AN AT NN n I N OO Mmoo N 2 <

1,
1
6
3
7
4
6
1,
5
3
2
4
4
2
1
8,
2
8
1
6
6
"group has", 336, "elements"”

[[1, 8], [2, 7], [3, 6], [4, 5]]
(1, 8, 3,5,6, 4, 2, 7]]
(1, 8,2,7,5, 3, 4, 6]]

g1 =
9 =
g3 =
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94 [[1, 8, 5], [2, 7, 6]]

gs = 1, 8,4],[2,7, 3]
linear dimension, 50

"Symmetric?", true

Is Z in Vec(K)? true

[1(96h[2]+252A[1]) || [I(=12h2D (] |1(=24h[2]-126A[1D || |I(36A[2]+84h[1DI] [I(-
1711 11711 1711 1711

"Basis for Z(G)"

1, "coeff", 42

Z[1]=

©O O O B O O O O
©O O O O O O ©
O B O O O O O ©
R O O O O O O O

O O O O O © O =
O O O O © © = O
O O O O O = O O
O O O O »m O O O

2, "coeff", 6

Z[2]=

= =R = =R =R =R O
N o N =
= = = = O R ==

R R R O B KRB R B
R R O R KB KRB R BB
= O R B B B = =
O R K = = = = =

T ==y =

Check abelian

1, 2, true
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1. 1. 1. 1. 1. 1. 1. 1.
EIGS =
7. -1. -1. -1. -1. -1. -1. -1

Group spectrum: 1+t + 2342t + 2+t + 7 + 68

Molien Series to order 10: 1+ t+2t2 + 3t3 + 6t% + 8> + 15t% + 22¢7 + 38¢8
+55¢2 + 89¢10

n-choose-rank

{1,[1,2,3,4,5,6,7, 8]}

KERNEL HIERARCHY

m8 = (1)
{1}
u = (1)
{1}

picheck (7 7 7 7 7 7 7 7)

mh =
(2222222222222222222222222222

32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32

picheck (42 42 42 42 42 42 42 42)
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5 =
(66666666666666666666666666666

us =
(3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256

picheck (210 210 210 210 210 210 210 210)

T4 =
(24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

uq =

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
512 512 512 512 512 512 512 512 512 512 512 512 512 512 512 512

picheck (840 840 840 840 840 840 840 840)

m3 =
(120 120 120 120 120 120 120 120 120 120 120 120 120 120 120

u3 =

( 15 15 15 15 15 15 15 15 15 15 15 15
4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4

picheck (2520 2520 2520 2520 2520 2520 2520 2520)

m2 =
(720 720 720 720 720 720 720 720 720 720 720 720 720 720 720

uz2 =

45 45 45 45 45 45 45 45 45 45 45
16384 16384 16384 16384 16384 16384 16384 16384 16384 16384 16384

picheck (5040 5040 5040 5040 5040 5040 5040 5040)

ml = (5040 5040 5040 5040 5040 5040 5040 5040)

ul = 315 315 315 315 315 315 315 315
131072 131072 131072 131072 131072 131072 131072 131072

picheck (5040 5040 5040 5040 5040 5040 5040 5040)

Column Projections
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1 0000O0O00O
01 0000O00O0
0 01000O00O0
Py = 00010000 idem-checks NO-checks
00001000
0O 000O01O00
0O 000O0OO0OT10
0O 000O0O0OO01
Row Projections
1 0000O0O0O
01 000O0O0O
00100O0O0O0
PP1=00010000 idem-checks
00001O0O00O0
000O0O0O1O00O0
000O0O0OOT1O0
000O0O0OO0O01
1 0000O0O0O 7 6 6 6 6 6 66
01 000O0O0O0 6 76 6 6 6 66
0010O0O0O00O 6 6 76 6 6 66
T=00010000 NM=66676666
00001O0O00O 6 6 66 76 6 6
000O0O0O1O00O0 6 6 66 6766
000O0O0OO0OT1O0 6 6 66 6 676
000O0O0OO0O01 6 6 6 6 666 7

CHECKING NULLSPACES
Group case, not scaling MC
mA=1[0,0,0,0,0, 0,0, 0]

kerNe=(11111111)
(t+s t+s t+s t+s t+s t+s t+s t+s) RBchecks
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-1 -1 -1 -1 -1 -1 -1 s 0 O O 0 0 t
1 0 O O o o0 O 0O s 0 O 0 t O
0O 1 o0 O O o0 o t 0 O O 0 0 s
kerM0=0010000 o ¢t 0O O o0 s O
O 0o O O 1 o0 o0 O 0 t s 0 0O O
O 0 O O o o0 1 O 0 s t 0 0O O
c 0 0 0 0 1 O —t -t -t -t —t+s -t —t
o 0 0 1 0 0 0 -5 —S —-S -5 —S+t —s -s
RB checks
00000010 (00t s0O00O00O
000O0O1O0O0O00O t 00 0O0O0O s
0000O0OO0O0OT1 00st O0OO0O00O
kerMC=00000100 sOOOOOOtRBCheckS
000010O00O0 0O s0O0O0TUtO00O
001 00O0OO00O0 Ot00O0sO00O0
10000O0O0O 0000O0 s t 0
01 00O0O0OO00O 00O0O0 t s 0
nxT=(11111111)
1 0000O0O00O0 100000O00O0
01 00O0O0O00O 01 00O0O0O00O
001 0O0O0OO00O0 00100O0O00O
RNR# = |0 0010000 L J00010000
000010O00O0 000010O00O0
000O0OO0OO0O1O00O0 0000O0O1O00
000O0O0OO0O10O0 0000O0O0OT10O0
0000O0OO0O0OT1 0000O0OO0OO01
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10000O0OO0OO 10000O0O0OO
01 0000O0OO0 01 000O0OO0OO
001000O0OO0 001000O0OO
BNOB*=OOO10000,BB*=00010000
00001000 00001000
00000100 0000O0O1O00
0 000O0OO0OOT1O0 0O 000OO0OOT1O0
000O0OOO0OT1 000O0OOO0O1
Do these reconstitute N? , true
Ranks: 8, 8, "vs", 8
000O0OOOO 000O0OOOO
000O0OOOO 000O0OOOO
000O0OOOO 000O0OOOO
CNM=OOOOOOOO SkewT=OOOOOOOO Skew Omega
000O0OOOO 000O0OOOO
000O0O0OOOO 000O0OOOO
0O0000OOODO 000O0OOODO
000O0OOODO 000O0OOOO
000O0O0OOOO
000O0O0OOODO
0000O0OOODO
|[00000O0O00O
"loo000000
0 000O0OOODO
0000O0OOODO
0 00O0OOODO
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L T = S e T S =
o
Il

O O O O O © O
o O »r O O O O O
O B O O O O O O
— O O O O O O O

L T = T S T SR o
L T T = S e e e
L N T = S Sy T R o
L N = T Sy T SR o
L N T = N Sy T SR o
L T = S Sy e S =
L T = S S T
O O O O O O O =
o O O O O O —~ O
O O O O O =»r O O
O O O O O O O

"IS NM a combination of T and Omega?", true

NM = 1T + 48Q

.
(1 1522 3 4111153 22 214 -131 525
"IS NM in Vec(K)?", true

NM

(31 5 =223 235 23 _39 -118 31 251 255 22 =Z£ 1Bl _7 130 -
"IS MN in Vec(K)?", true

MN

(31 5 =22 23 23 _39 -118 31 251 255 22 =Z£ 131 -7 130 -

T=8/1,rank=8,ratio=1/1,n2/r=8/1
T'=56/1,r=7/8,T/n%=1/8

pz =1/8, min T = 8/1, T-check is positive? 0/1
max r = 8/1, r-check is positive? 0/1

IS NOMO a combination of T and Omega? , true
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NoMgo = OT + 8Q
There are, 1, partitions and, 1, ranges, with a group size of, 336

KERNEL HAS LINEAR DIMENSION 50
out of total no. of elements equal to 336

dim span idems 1 vs no. of idems 1
"PT1" = {{1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}
"RG1" ={1, 2, 3,4,5,6, 7, 8

/7 =1 =1 -1 =1 -1 -1 -1
8§ 8 8 8 8 8 8 8
-1 7z =1 -1 -1 -1 -1 -1
000O0OOOO 8 8 8 8 8 8 8
000O0OOOO =1 -1 7 =1 -1 -1 -1 -1
8§ 8 8 8 8 8 8 8
000O0OOOO
=1 -1 -1 7 =1 -1 -1 -1
000O0OOOO 8 8 8 8 8 8 8 8
Mc = N¢ =
00000O0O0O =1 -1 -1 -1 7 =1 -1 -1
8§ 8 8 8 8 8 8 8
000O0OOOO
-1 -1 -1 -1 -1 7 -1 -1
00000O0O00O '8 8 8 8 8 8 8 8
0000000O00O -1 -1 -1 -1 -1 -1 7 -1
8§ 8 8 8 8 8 8 8
=1 -1 -1 -1 -1 -1 =1 7
8§ 8 8 8 8 8 8 8
0000O0OOODO
0000O0OOODO
000O0O0OOODO
0000O0OOODO
Mc-scaled = Nc-scaled =
0000O0OOODO
0000O0OOODO
0000O0OOODO
0000O0OOODO
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1 =t =t =1 -1 -1 -1 -1
7 7 7 7 7 7 7
=1 7 =zt =1 =1 -1 -1 -1
7 7 7 7 7 7 7
=1 -1 47 =1 =1 -1 -1 -1
7 7 7 7 7 7 7
=1 -1 -1 47 =1 =1 -1 -1
7 7 7 7 7 7 7
=1 -1 -1 -1 4 =Z1 =1 -1
7 7 7 7 7 7 7
=1 -1 -1 -1 -1 47 =1 -1
7 7 7 7 7 7 7
=t =1 -1 -1 -1 -1 4, =1
7 7 7 7 7 7 7
=1 -1 -1 -1 -1 -1 -1 4
7 7 7 7 7 7 7

NcMe = McN. = commutator =

O O O O © O O o
O O O O ©O O O O
O O O O ©O O O o
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O ©O O o
O O O O ©O O O O
O O O O ©O O O o

O O 0O 0O 0O o0 o o © o o o o o o
O 000 o0 o0 o0 o9 O o o o o o o
O O 0O 0O 0 O o0 o© © o o o o o o
O O OO0 0O 0 o0 o © © o o o o o o
O O O 0O 0O 0O o0 o © ©o o o o o o o

O O O O © O o o
O O O O © ©O o o
o O O O O O O O

Eigenvalues M.

., o,o0.,0.,0.,0.,0.,0.]
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Eigenvalues N¢
0.,1.,1,1,1,1,1,1]
Eigenvalues M -scaled
[o.,o.,0.,0.,0.,0.0.,0.]
Eigenvalues N.-scaled

[0., 1.142857143, 1.142857143, 1.142857143, 1.142857143, 1.142857143,
1.142857143, 1.142857143]

NullSpace M,
{[0,0,0,0,1,0,0,0]jIo,0,0,0,0,0,1,no0]Ioo0>0p°0°,09,01]I100,0,0,0,
O]l [O! Ol 0’ 1’ O’ O’ 0’ O]l [11 Ol 0’ 0’ Ol O’ 0’ O]l [01 Ol 1’ 0’ Ol O’ 0’ O]’ [01 Ol 0’ 0! Ol 1’
0,0]}

NullSpace N,

{l1,1,1,1,1,1, 1,1}
Eigenvalues M

[, o.,o0,0.,0.,0.,0.,8.]
Eigenvalues Ny

[1,1,1,1,1,1,1,1]

NullSpace Mg

{[0,0,0,0,0,-1,0,1],[1,0,0,0,0,-1,0,0]1I0, 1,0, 0,0, -1, 0, 0], [0, O, O, O, 1,
-1,0,0]1I0,0,0,1,0,-1,0,0]I[0,0,0,0,0, -1, 1, 0], [0, O, 1, O, O, -1, O, O]}
NullSpace Ny

{}

Eigenvalues M
[7.,-1.,-1.,-1,-1,-1,,-1.,-1]
Eigenvalues N

[7.,-1,-1.,-1,-1,-1.,-1., -1]
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NullSpace M

{}

NullSpace N

{}

Harmonic Basis
01111111
10111111
11011111
11101111
11110111
11111011
11111101
11111110

{3’4’518}
R:[2,3,6,7,8,4,1,5]
B:[6,7,2,3,4,8,5, 1]

TRACE TWO =1

detAT=1(t)*
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o o=
[e2][¥;]

A
(0219

[e2][V;]
A=

(«2][9;]
(@)
(@)
(@)

|~
o

AT =

(@)
o
(@)
(@) A= O|un
(@)
(@)
(@)
v O

o
o
o

AN O
o
o
o

A~ Olun

AT rankingis 1, "vs", 8

Level 2 det = =25 ( —1+5) ( ~1010 — 815 — 349s% - 6353 + 5% + 215> + 255°
+11s” +558)

RANK of R is 8

R ranking is 1, "vs", 8

RBAR ranking 1, "vs", 8

RANK of B is 8

B ranking is 1, "vs", 8

BBAR ranking 1, "vs", 8

"R CYCLES", (1 + v[5] v[8)]) (1 + v[1]v[2] vI3] vi4] vi[6] v[7])
"B CYCLES", (1 + v[2] v[3] v[4] v[5] v[7]) (1 + v[1] v[6] V[8])

Eigenvalues

R: [-0.5000000000 + 0.8660254040 1, -0.5000000000 - 0.8660254040 I,
0.5000000000 + 0.8660254040 1, 0.5000000000 - 0.86602540401, 1., -1., 1., -1.]

B: [-0.5000000000 + 0.8660254040 1, -0.5000000000 - 0.8660254040 I,
0.3090169942 + 0.9510565160 1, -0.8090169942 + 0.58778525201,
-0.8090169942 - 0.58778525201, 0.3090169942 - 0.95105651601, 1., 1.]
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NullSpace of R

{}
NullSpace of B

{}
NullSpace of R*

{}

NullSpace of B*

{}
FIXED POINTS DIMENSION 1

PROTO-M =

R o R N =)
= = = = =B =B O =
= = = = =B O = =
= = = = O Bk = =
= = = O B =B = =
= = O Mk B =B ==
= O R B B =R =R
O R R R BB R B B
o R R N =)
= = = = = =B O =
= = = = = O =B =
= = = = O =B = =
= = = O B =B = =
= = O Mk B =B =R
= O R B B =R =R
O R R RBR BB R B B

"RANK of Nis ", 8, "RANK of Mis ", 8
"RANK of the KERNEL is ", 8

“ldemSolvability Check", 3 "Trace mark", 8, "Rank mark", 8, "for kernel rank", 8

degree 1: % (v[1] + v[2] + v[3] + v[4] + v[5] + v[6] + v[7] + v[8])

degree 2: 2l8 (v[1]v[8] + v[5]v[7] + v[1]v[4] + v[3]v[8] + v[3]v[6] + v[6]v[7] + v[4]v]

71+ v[5]v[6] + v[2]v[4] + v[2]v[6] + v[4]v[5] + v[2]lv[7] + v[1]v[3] + v[1]v[7] + v[6]v
[8] + v[5]v[8] + v[2]v[3] + v[1]v[5] + v[4]v[8] + v[1]v[2] + v[1]lv[6] + Vv[3]v[4] + v[2]
v[8] + v[7]v[8] + v[4]v[6] + v[2]v[5] + v[3]v[7] + v[3]vI[5])

degree 3 : % (v[2]v[3]vI[8] + v[6]v[7]1v[8] + v[1]v[2]v[6] + v[1]v[4]v[5] + v[2]v[4]v]

6] + v[2]1v[7]1v[8] + v[3]v[6]v[7] + v[4]v[7]v[8] + v[3]vI4]v[8] + v[1]lv[2]v[3] + v[2]vI
31v[4] + v[2]v[3]vI6] + v[3]v[4]v[7] + v[4]lv[5]vI6] + v[3]v[5]v[6] + Vv[1]v[5]v[7] + V[
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21v[31v[7] + v[5]v[6]v[8] + v[1]v[3]v[5] + v[1]v[4]v[6] + v[2]v[4]v[8] + v[1]v[7]v([8]
+ v[1lv[2]v[8] + v[1]lv[2]v[4] + v[2]lv[4]v[7] + v[4]lv[5]v(7] + v[3]v[4]v[6] + v[1]v[2]v
[7] + v[1]lv[6]lv[8] + v[4]lv[5]v[8] + v[1]v[4]v[8] + v[3]v[4]lv[5] + v[5]vI6]lv[7] + v[1]V]
6lv(7] + v[31v[6lv[8] + v[2]vI[5]v[7] + v[2]v[5]v[6] + v[2]vI[6]lvI[7] + v[1]v[5]v[8] + vI
1]v[5]v[6] + v[5]v[7]v(8] + v[1]v[3]v[4] + v[2]v[3]v[5] + v[1]v[3]v[6] + v[1]v[4]v[7]
+ v[1]v[2]v[5] + v[2]v[4]v[5] + v[2]v[5]v([8] + v[3]v[7]v[8] + v[4]v[6]v[7] + v[3]v[5]
v[7] + v[2]v[6]v[8] + v[3]v[5]v[8] + v[1]lv[3]vI[8] + v[1]lv[3]v[7] + v[4]v[6]v[8])

degree 4 : % (v[1]lv[2]v[4]v[5] + v[1]lv[3]v[4]v[7] + v[1]v[2]v[5]vI[8] + v[1]v[4]v[6]

v[8] + v[1]v[6]v[7]v[8] + v[1]lv[3]vI6]v[8] + v[3]v[6]lv[7]vI8] + v[3]vI[4]vI6lv[7] + v[2]
v[5]v[6]lvI8] + v[2]v[4]v[5]vI7] + v[2]v[3]vI5]vI7] + v[2]v[4]vI6]Vv[8] + v[1]lv[2]v[6]v]
71+ v[1]lv[4]vI6lv(7] + vI2]v[3]v[5]vI8] + v[3]v[4]v[7]1v[8] + v[1]v[2]v[4]v[6] + Vv[3]v
[4]1v[5]1v[8] + v[2]v[4]v[7]1v[8] + v[2]v[3]v[4]v([8] + v[5]v[6]v[7]vI8] + v[2]v[4]v[5]v[6
1+ v[1lv[3]vI5]v(8] + v[1]lv[4]v[5]v[8] + v[1]lv[2]v[4]v[8] + v[3]v[4]v[5]v[6] + v[4]V]
6]v(7]v(8] + v[1lv[3]vI4]v[5] + vI2]v[3]lvI[4]lv[7] + v[2]v[5]vI6]lv[7] + v[1]v[3]v[5]vI[7]
+ v[2]v[6lv[7]vI[8] + v[2]v[4]vI6]v[7] + v[2]v[4]lv[5]v[8] + v[1]lv[2]v[4]v(7] + v[1]v[2]
vielv[8] + v[1]v[5]v[6]vI8] + v[1]v[3]v[4]v[6] + v[4]v[5]v[7]v[8] + v[1]lv[3]v[7]v[8] +
v[31v[4]v[5]v[7] + v[3]v[5]v[6]v[7] + v[1]lv[3]v[4]v[8] + v[1]v[2]v[5]vI6] + vI2]Vv[3]v
[4]v[6] + v[3]v[5]vI[6]lvI8] + v[1]v[5]v[7]lv[8] + v[2]v[3]v[7]vI8] + v[3]v[5]v[7]lv[8] +
v[1lv[2]v[5]v(7] + v[4]v[5]v[6]v([8] + v[2]v[3]v[5]v[6] + v[4]v[5]vI[6]vI[7] + v[1]v[4]V]
5]vie] + v[2]lv[5]v[7]v[8] + v[1]lv[5]vI6lv[7] + v[1]lv[3]v[5]vI6] + v[2]v[3]v[4]v[5] + v
[2]1v[3]vI6]v[8] + vI1]v[4]v[7]v[8] + v[1]lv[4]vI[5]v[7] + v[3]v[4]vI6]v[8] + v[1]v[2]v[7
IvI8] + v[2]v[3]vI6]v[7] + v[1]lv[2]v[3]vI4] + v[1]lv[3]v[6]vI7] + v[1]v[2]v[3]vI8] + V[
1]v[2]v[3]v[6] + v[1]v[2]v[3]v[7] + v[1]v[2]v[3]vI5])

degree 5 : % (v[1]lv[4]lv[5]v[7]1vI8] + v[1]v[2]v[3]vI[5]v[8] + v[2]v[3]v[4]v[5]v[8] +

v[21lv[4]v[5]v[7]lv[8] + vI1]v[5]v[6]lv[7]vI[8] + vI1]v[3]v[5]vI6]lvI[7] + v[3]v[4]v[5]v[6]

v[8] + v[2]v[31vI4]lvI5]v[7] + v[1lv[2]v[5]vI7]v[8] + v[1]lv[2]v[3]v[6]vI8] + v[2]v[4]v]
5]vi6]lv[8] + v[1]v[4]lv[6]v[7]lvI8] + v[2]v[3]v[5]vI6lvI7] + v[1]lv[3]v[4]lv[5]v[7] + v[1]
v[2]lv[4]v[6]v([8] + v[2]v[4]v[6]v[7]v[8] + v[2]v[3]v[4]lv[5]v[6] + v[1]v[2]v[4]vI6]Vv[7]

+v[2]v[3]v[5]vI6]lvI8] + v[1]v[4]v[5]vI6]lvI7] + v[2]v[3]vI[4]v[7]vI8] + v[1]v[2]v[5]v]

6]v[8] + v[1]lv[3]v[5]vI6]v(8] + v[2]vI3]v[5]vI[7]lvI8] + vI1]v[2]v[4]lvI[5]v[6] + v[1]v[3]
vi4]v[6]lv[7] + v[3]v[4]vI6]lv[7]1v[8] + vI1]v[2]lv[3]vI6lvI7] + v[1]lv[2]v[3]v[7]v[8] + VI
41v[5]v[6]v[7]v(8] + v[1]lv[3]v[4]v[5]vI8] + v[2]v[5]vI6]v[7]lvI8] + v[1]v[3]v[4]v[6]v]

8] + v[1lv[2]v[4]v[7]v[8] + v[1lv[3]vI6]lv[7Iv[8] + v[1]lv[2]v[5]v[6]v[7] + v[2]v[3]v[4]
v[6]lv[8] + v[2]v[3]v[6]lv[7]Iv[8] + v[1]v[3]vI[4]v[5]v[6] + v[1]lv[2]v[3]v[5]vI6] + v[3]V]
4lv[5]vI6]lv(7] + vI2]v[4]lvI5]vI6lv(7] + v[1]v[4]lv[5]vI6]vI(8] + v[1]lv[2]v[4]v[5]vI7] +

v[31v[5]vi6]lvi7lvi8] + v[2]vI3]vi4]lvI6]lvI7] + vI1lvI2]v[3]vI5]vI7] + v[1]v[2]v[3]v[4]
vi7] + v[1lv[2]v[3]v[4]v[5] + v[1]lv[2]v[3]v[4]vI8] + v[1]v[2]v[6]v[7]vI[8] + v[3]v[4]v]
S51vi71vI8] + v[1]v[2]v[4]v[5]vI[8] + v[1]v[2]v[3]v[4]v[6] + v[1]lv[3]vI[4]v[7]vI8] + v[1]
v[3]lv[5]v[7]v[8])
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degree 6 : le (v[1]v[2]v[4]v[5]vI6lv[7] + v[2]v[3]v[4]v[5]v[6]v[8] + v[2]v[4]v[5]v[6]

v[71v[8] + v[1]v[3]v[4]v[5]vI6]lv(7] + v[3]v[4]v[5]v[6]v[7]vI[8] + vI1]v[2]v[3]v[4]v[6]
v[7] + v[1]v[4]lv[5]v[6]lv[7]v[8] + v[2]v[3]v[4]v[6]v(7]v[8] + v[1]lv[2]v[3]v[4]v[5]v[7]
+v[2]v[3]v[4]lvI[51vI7]vI8] + v[2]v[3]vI5]vI6]lv[7]v[8] + v[1]lv[3]v[4]lv[6]v[7]vI[8] + Vv
1]lv[3]vi4]lv[5]v([7]v[8] + v[1]v[2]v[3]vI[4]v[5]vI8] + v[1]v[3]v[4]lv[5]vI[6]v[8] + v[2]v]
3lvi4lvI5]vi6lv]7] + vI1]v[2]lv[4]vI[6]lv[7]v[8] + v[1]lv[2]v[4]v[5]v[7]v[8] + v[1]v[2]V]
31v[5]vi6lvi[8] + v[1]lv[2]v[5]v[6]v(7]v[8] + v[1]lv[2]v[3]v[4]lvI[6]lvI8] + v[1]v[2]v[4]v]
5]vielv[8] + v[1]lv[2]lv[3]v[5]vI6]lv[7] + vI1]vI2]v[3]vI6]lvI[7]1vI8] + v[1]v[3]v[5]v[6]Vv]
71v[8] + v[1lv[2]v[3]vI4]v[7]vI8] + v[1]v[2]1v[3]vI5]v[7]lvI[8] + v[1]v[2]v[3]v[4]v[5]vI
6])

degree 7 : % (v[1lv[2]v[3]vi4]v[5]vI6lv[7] + v[1]v[2]v[3]v[4]v[5]v[6]Vv[8] + v[1]Vv[2]

v[31v[4]v[5]v[7]lv[8] + v[1]vI2]v[3]vI[4]v[6]v[7]vI8] + v[1]lv[2]lv[3]v[5]v[6]Vv[7]Vv[8] +
v[1]v[2]v[4]v[5]v[6]lv[7]v[8] + v[1]v[3]vI[4]lv[5]vI[6]v[7]vI8] + v[2]lv[3]v[4]v[5]v[6]Vv[7
1v(8])

degree 8 : 1 (v[1]) (v[2]) (v[3]) (vI8]) (v[7]) (vI6]) (v[5]) (v[4])

Group spectrum 1+t + 23+t o+t 47 4+ t8

KERNEL STRUCT URE
"PT1" = {1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}
"RG1" =1{1,2,3,4,5,6, 7, 8

78 = [1]
supp 18 = {1}

u8 = [1]
supp u8 = {1}

Action of R on ranges, [[1]]
Action of B on ranges, [[1]]

B=(1)
RPARTS [1]
BPARTS [1]

o= (1)
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Action of R and B on the blocks of the partitions:
R-BLOCKS,

[7l 11 2’ 6’ 8, 3’ 4’ 5]
B-BLOCKS,

[8’ 3’ 4’ 5’ 7’ 1’ 2’ 6]

with invariant measure, [1, 1,1, 1,1, 1, 1, 1]

N by blocks, N - check: true

b1 = {1}

by = {2}

b3 = {3}

by = {4}

bs = {5}

be = {6}

b7 ={7}
bg = {8}

dim(span of partition vectors), rank(Ng), rank(N): 8, 8, 8
h[1] h[2] h[2] h[2] h[2] h[2] h[2] h[2]
h[2] h[1] h[2] h[2] h[2] h[2] h[2] h[2]

h[2] h(2] h[1] h[2] h[2] h[2] h[2] hI2]
h(2] h[2] h[2] h[1] h[2] h[2] h[2] h[2]

Centralizer =
hl2] hi2] h[2] h[2] h[1] h[2] h[2] hI2]
h[2] h[2] h[2] h[2] h[2] h[1] h[2] hI2]
h[2] h(2] h[2] h[2] h[2] h[2] h[1] h[2]
h[2] h(2] h[2] h[2] h[2] h[2] h[2] h[1]
LIE STRUCT URE

Dimension of Lie algebra: 49, Shape: 48 1/0
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1 0000O0O00O0

01 000O0OO0DO0

001 00O0OO00O0

0 0010O0O00O0

CLB =

00001 O0O00O0

0 00O0O0O1O00O0

0O 000O0OO0OO0OT1TO0

0 00O0O0O0OO0O1

R and B Cycles. V.

1111 411 1 141
6666066O 30000303
1 1 1 1 1 1 1 1 1 1 1
66662606 Y 05555050
1 1 1 1 1 1 1 1 1 1 1
66662856 Y 0§ 55350350
1 1 1 1 1 1 1 1 1 1 1
6666966 05555050
O = 1 193_ 1 1 1 1 1
OOOOEOOE O§§§§O§O
1 1 1 1 1 1 1 1 1
6666 266560 3 0000303
1 111 11 1111 1
666628569 05535350350
1 1 1 1 1
00005005 §OOOO§O§

Qrin Vec(K)?, {{1, 2, 3, 4, 6, 7}, {5, 8}}, true

Qpin Vec(K)?, {{1, 6, 8},{2, 3, 4,5, 7}}, true
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-1 2 7 =9 -1 =17 7 =9
40 40 40 40 40 40 40 40
-9 7z 23 -1 =9 7 =17 -1
40 40 40 40 40 40 40 40
1l =23 -z 9 1 17 =7 9
40 40 40 40 40 40 40 30
9 -z =Z23 1 9 =7 17 1
,_|% %0 30 30 30 %0 40 20
7z =1 =9 =17 7 -1 =9 23
40 40 40 40 40 40 40 40
-z 1 9 17 -7 1 9 =23
40 40 40 40 40 40 40 40
iz 9 1 -7 =23 9 1 -7
40 40 40 40 40 40 40 40
-7 -9 -1 7 23 =9 -1 7
40 40 40 40 40 40 40 40

Omega-checks true, true
"I-V is singular"

“I+V is singular”
‘rrR=(l 111111 l)vs(o 000O0O0GOO) uQg vs Q(-v) ~1
7TB=( ———————— )vs(O 000O0O0O0DO0) HQBVS-Q(/+V)_1

LOCAL GROUPS

1, "partition”, {1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}

1, "range", [1, 2, 3,4,5,6,7,8],1[8,7,6,5,4,3,2,1],[8,7,6,5,4,2,1, 3], [8, 7,
6,5,4,1,3,2],[8,7,6,5,3,4,1,2],[8,7,6,5,3,2,4,1],[8, 7,6, 5, 3, 1, 2, 4],
[8,7,6,5,2,4,3,1],(8,7,6,5,2,3,1,4],[8,7,6,5,2,1,4,3],[8,7,6,5, 1, 4, 2,
3], [...20140 terms...], [1, 2, 3, 4, 8,5, 7,6],[1,2,3,4,7,8,5,6],[1, 2, 3,4, 7,6, 8,
51,11,2,3,4,7,5,6,8],[1, 2,3,4,6,8,7,5],[1,2,3,4,6,7,5, 8], [1, 2, 3, 4, 6,
5,8,7,I11,2,3,4,5,8,6,7],[1,2,3,4,5,7,8,6],[1, 2,3,4,5,6, 7, 8] ]
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"group

91 =
92 =
93 =
94 =

gs =

has", 20160, "elements"

[[1, 8], [2, 7], [3, 6], [4, 5]]
(1, 8, 3,6, 2, 7], [4, 5]]
(1, 8, 2,7, 3, 6], [4, 5]]
1, 8, 2, 7], [3, 6, 4, 5]]

(1, 8,12, 7, 4,5, 3, 6]]

linear dimension, 50

"Symmetric?", true

Is Z in Vec(K)? true

(1440h[2] + 7560h[1]

"Basis for Z(G)"

1, "coeff", 2520

Z[1]=

©O O O B O O O O
©O O O O O O ©
O B O O O O O ©
R O O O O O O O

O O O o= O O O

O O O O O © O =
O O O O O © = O
O O O O O = O O

2, "coeff", 360

http://sadie:15001/home/ph/maple/TRun23234...

Group element 1,1 =

R O O O O O O O

O B O O O O O O

O O r O O O O O

O O O B O O O O

O O O O »m O O O

O O O O © —» O O
O O O O © O +~ O
O O O O © O O

—1080h[2] — 2520h[1] 5760h[2] + 10080h[1] 3600h[2] + 2!
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Z[2]=

e T R N R R R )
e N N o R R R e B S
_ =R =R =R B O R
R B R R O Rk R

R R R O B Rk R R
R R O R B Rk R B
= O R Bk = =B = =
O R FH K = = = =

Check abelian

1, 2, true

1. 1. 1. 1. 1.
EIGS =
7.

-1. -1. -1. -1.

Group spectrum: 1+t + t2

http://sadie:15001/home/ph/maple/TRun23234...

5

3+t o+t 4 7 448

Molien Series to order 10: 1+ t+2t2 +3t3 +5t% + 7¢° + 11t® + 15¢7 + 22¢8

+29t9 + 40¢10

n-choose-rank

{1,[1, 2, 3, 4,5,6, 7, 8]}

KERNEL HIERARCHY

m8 = (1)
{1}
u8 = (1)
{1}

08/22/2008 08:19 AM



http://sadie:15001/home/ph/maple/TRun23234...

m7=(11111111)

picheck (7 7 7 7 7 7 7 7)

mo =
(2 2 2 2 2 2 22 2 22222222222 2222222.:

32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32
picheck (42 42 42 42 42 42 42 42)

5 =
(6 6 6 6 6 6 66 6 66 6 6666 6 6666©6°©6°6°U6°©6°66 6

us =

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256

picheck (210 210 210 210 210 210 210 210)

M4 =
(24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

u4q =
(3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

512 512 512 512 512 512 512 512 512 512 512 512 512 512 512 512

picheck (840 840 840 840 840 840 840 840)

m3 =
(120 120 120 120 120 120 120 120 120 120 120 120 120 120 120

u3 =

(15 15 15 15 15 15 15 15 15 15 15 15
4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4

picheck (2520 2520 2520 2520 2520 2520 2520 2520)

m2 =
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(720 720 720 720 720 720 720 720 720 720 720 720 720 720 720

u2 =
( 45 45 45 45 45 45 45 45 45 45 45

16384 16384 16384 16384 16384 16384 16384 16384 16384 16384 16384
picheck (5040 5040 5040 5040 5040 5040 5040 5040)

ml = (5040 5040 5040 5040 5040 5040 5040 5040)

ul = 315 315 315 315 315 315 315 315
131072 131072 131072 131072 131072 131072 131072 131072

picheck (5040 5040 5040 5040 5040 5040 5040 5040)

Column Projections

1 000O00O00O0
01 00O0O0OO00O
001 0O0O0OO00O
000100O00O0

Py = idem-checks NO-checks
00001000
0O0000O0O1O00
0O0000OO0OOT1IO
000O0O0OO0OO01

Row Projections
1 0000O0O00O0
01 00O0O0OO00O
001 0O0O0OO00O
0001O00O00O0

PP; = idem-checks
00001000
0000O0O1O00
0O000O0OO0OOT1IO
0000O0O0OO0T1
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NM =

— O O O O O O O

O O O B O O O O
o O r O O O O O
O B O O O O O O

S OO OO N O O O O
S OO N OO O O O O
A N O OO OO0 OO0 OO O
N OO OO O O OO O O

o O O O O O O =+
o O O O O O +~ O
o O O O ©O —» O O
O O O O »m O O O
S O OO0 OO0 OO0 OO OO N
S O O OO OO OO N O
S OO OO OO0 OO N O O
S OO OO OO N O O O

CHECKING NULLSPACES
Group case, not scaling MC
mA=1[0,0,0,0,0,0,0, 0]

kerNe=(11111111)
(s+t s+t s+t s+t s+t s+t s+t s+1t) RBchecks

-1 -1 =1 =1 -1 -1 -1 O 0 s O O t 0
o o 1 o0 o 0 O O s 0 O t O 0
o 1 0 O o 0 O O 0 t O 0 s 0
1 0 0 O O O o O t 0 O s O 0
ker Mg =
O 0 O O O o0 1 t 0 0 s 0 O 0
o 0 0 0 0 1 O s 0 0 t 0 O 0
6o 06 o0 0 1 0 O -§ -5 -5 —§ —-§ —5 —S+t
6o 0 0 1 0 0 0 —t -t -t —t —t —t —t+s
RB checks
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O un
o

O ~
o ~ O

ker M. = RB checks

~ O O O O O O
~ O O O O

R O O O O ©O O O
O O O B O O O O
O O B O O O O O
o Br O O O O O O

o O O ©O ©O O +~ O
O O O O » O O O
O O O © ©O = O O
O O O O O ©O O =

O O ~ »uh O O O O
~ u O O O O O o

©O O O O O ~
O O wu

O O O O ~ O =n
©O O O O O wu
O O O O wun

(%)

nmxT=(11111111)

RNgR* = , RR* =

O O O ©O O ©O O =
o O O O O O +~ O
o O O O O —» O O
O O O O = O O O
O O O B O O O O
o O r O O O O O
O Br O O O O O O
R O O O O O O O
O O O O O O O
o O O O O O +~ O
o O O ©O ©O —» O O
O O O O = O O O
O O O r O O O o
o O B O O O O O
O B O O O O O O
R O O O O O O O

BNoB* =

O O O O © © O =
o O O O ©O O ~ O
o O O O O +» O O
O O O O »m O O O
O O O BB O O O O
o O r O O O O O
O B O O O O O O
R O O O O O O O
O O O O ©O O O
o O O O © O —~ O
O O O O ©O —» O O
O O O O O O O
O O O r O O O o
O O r O O O O O
O B O O O O O O
_ O O O O O O O

Do these reconstitute N? , true

Ranks: 8, 8, "vs", 8
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000O0OOOO 000O0OOOO
000O0OOOO 000O0OOOO
000O0OOOO 000O0OOOO

CNM=OOOOOOOOSkewT=OOOOOOOOSkewOmega
0000O0OOOO 000O0OOOO
000O0OOODO 000O0OOOO
0000OOODO 000O0OOOO
000O0O0OOOO 000O0OOOO

0000O0OOODO

0 00O0O0OOODO

0000O0OOODO

|[00000O0O00O

100000000

0 00O0OOOO

0 000O0OOODO

000O0O0OOOO
11111111 10000O0O0OO
11111111 01 000O0OO0OO
11111111 001000O0OO

MO=11111111N0=00010000
11111111 00001000
11111111 00000100
11111111 0 000O0OOT1O0
11111111 0000O0O0OO01

“IS NM a combination of T and Omega?", true

NM = 1T + 48Q

Q

(ﬂiﬂiiiiﬁﬂﬁZillZ_lzQllllZHE

8§ 8 8 8 16 8 8 4 8 8 8 8 8 8 8 8 2 8 8 8 8 8

T

6020000542100043210003211000:
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“IS NM in Vec(K)?", true

NM
(192 30 104 18 15 -42 30 161 130 80 43 18 6 6 130 99 56 25 €

"IS MN in Vec(K)?", true

MN
(192 30 104 18 15 -42 30 161 130 80 43 18 6 6 130 99 56 25 €

T=8/1,rank=8,ratio=1/1,n2/r=8/1
T'=56/1,r'=7/8,7/n%=1/8

p2 = 1/8, min T = 8/1, T-check is positive? 0/1
max r = 8/1, r-check is positive? 0/1
IS NOMO a combination of T and Omega? , true
NoMg = OT + 8Q
There are, 1, partitions and, 1, ranges, with a group size of, 20160

KERNEL HAS LINEAR DIMENSION 50
out of total no. of elements equal to 20160

dim span idems 1 vs no. of idems 1
"PT1" = {{1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}
"RG1"={1,2,3,4,5,6,7, 8
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Mc-scaled =

O O O O ©O O O o

O O O O © O O o

O O O O © O O o

O O O O O O o o

O O O ©O © O o o

O O O O © O o o

O O O ©O © O o o
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-1 7z -1 -1 -1 -1 -1
8 8 8 8

-1 -1 7 =1 -1 -1 -1
8 8 8 8 8 8 8
-1 -1 -1 7 =1 -1 -1
8 8 8 8 8 8 8
-1 -1 -1 -1 7 -1 -1

Nc-scaled =

O O O O O © o o
SO O O O O ©O O o
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1 =t =t =1 -1 -1 -1 -1
7 7 7 7 7 7 7
=1 7 =zt =1 =1 -1 -1 -1
7 7 7 7 7 7 7
=1 -1 47 =1 =1 -1 -1 -1
7 7 7 7 7 7 7
=1 -1 -1 47 =1 =1 -1 -1
7 7 7 7 7 7 7
=1 -1 -1 -1 4 =Z1 =1 -1
7 7 7 7 7 7 7
=1 -1 -1 -1 -1 47 =1 -1
7 7 7 7 7 7 7
=t =1 -1 -1 -1 -1 4, =1
7 7 7 7 7 7 7
=1 -1 -1 -1 -1 -1 -1 4
7 7 7 7 7 7 7

NcMe = McN. = commutator =

O O O O © O O o
O O O O ©O O O O
O O O O ©O O O o
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O ©O O o
O O O O ©O O O O
O O O O ©O O O o

O O 0O 0O 0O o0 o o © o o o o o o
O 000 o0 o0 o0 o9 O o o o o o o
O O 0O 0O 0 O o0 o© © o o o o o o
O O OO0 0O 0 o0 o © © o o o o o o
O O O 0O 0O 0O o0 o © ©o o o o o o o

O O O O © O o o
O O O O © ©O o o
o O O O O O O O

Eigenvalues M.

., o,o0.,0.,0.,0.,0.,0.]
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Eigenvalues N¢
0.,1.,1,1,1,1,1,1]
Eigenvalues M -scaled
[o.,o.,0.,0.,0.,0.0.,0.]
Eigenvalues N.-scaled

[0., 1.142857143, 1.142857143, 1.142857143, 1.142857143, 1.142857143,
1.142857143, 1.142857143]

NullSpace M,

NullSpace N,
{[1,1,1,1,1,1,1, 1}
Eigenvalues My

[, o.,o0,0.,0.,0.,0.,8.]
Eigenvalues Ny
[1,1.,1,1,1,1,1.,1]

NullSpace Mg

{[_]—1 05 O; 01 01 1’ 0
0,0,0],[-1,0,0,1

NullSpace Ny

{}

Eigenvalues M
[7.,-1.,-1.,-1,-1,-1,,-1.,-1]
Eigenvalues N

[7.,-1,-1.,-1,-1,-1.,-1., -1]
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NullSpace M

{}

NullSpace N

{}

Harmonic Basis
01111111
10111111
11011111
11101111
11110111
11111011
11111101
11111110

{3’4’6’7}
R:[2,3,6,7,4,8,5, 1]
B:[6,7,2,3,8,4,1,5]

TRACE TWO =1

detAT=1(t)*
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o o=
[e2][¥;]

A
o
o
o

(0219
o

[e2][V;]
A=

(«2][9;]
(@)
(@)
(@)

|~
o

AT =

o
o
o
o vt o=
o
o
o
A~ Olun

o
o
o

A~ O|un
o
o
o

v A
o
o
o

AT rankingis 1, "vs", 8

Level 2 det = =2 ( —1010 — 815 — 34952 — 6353 + 5% + 215° + 255% + 1157 + 5
s8)(-1+5)

RANK of R is 8

R ranking is 1, "vs", 8

RBAR ranking 1, "vs", 8

RANK of B is 8

B ranking is 1, "vs", 8

BBAR ranking 1, "vs", 8

"R CYCLES", (1 + v[4] v[5] v[7]D (1 + v[1] v[2] v[3] v([6] V[8])
"B CYCLES", (1 + v[1] v[2] v[3] v[4] v[6] v[7]) (1 + v[5] v[8])

Eigenvalues

R: [-0.5000000000 + 0.8660254040 1, -0.5000000000 - 0.8660254040 I,
0.3090169942 + 0.9510565160 1, -0.8090169942 + 0.5877852520,
-0.8090169942 - 0.58778525201, 0.3090169942 - 0.95105651601, 1., 1.]

B: [0.5000000000 + 0.8660254040 I, 0.5000000000 - 0.8660254040 I,
-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.86602540401, 1., -1., 1,
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-1.]
NullSpace of R

{}
NullSpace of B

{}
NullSpace of R*
{}
NullSpace of B*

{}
FIXED POINTS DIMENSION 1

PROTO-M =

R U R R e )
_ = = B B B O B
_ = = B B O = =
_ = = R O B = B

L e )
_ = = B B R O B
_ =R =R B B O = B
= = = R O B = B

= =R = O B B = =
= = O Rk B B = =
_ O H B B B = =
O P R B B R B R
_ =R = O B B = =
= = O R B B = =
_ O H B B B = =
O R R R R R = =

"RANK of Nis ", 8, "RANK of Mis ", 8
"RANK of the KERNEL is ", 8

"ldemSolvability Check", 3 "Trace mark", 8, "Rank mark", 8, "for kernel rank", 8

degree 1: % (v[1] + v[2] + vI[3] + v[4] + v[5] + v[6] + v[7] + VI[8])

degree 2: 2l8 (v[1]v[8] + v[5]v[7] + v[1]v[4] + v[3]v[8] + v[3]v[6] + v[6]v[7] + v[4]v]

71 + v[5]v[6] + v[2]v[4] + v[2]v[6] + v[4]v[5] + v[2]v[7] + v[1]v[3] + v[1]v[7] + v[6]lv
[8] + v[5]v[8] + v[2]v[3] + v[1]v[5] + v[4]vI8] + v[1]lv[2] + v[1]v[6] + v[3]v[4] + v[2]
v[8] + v[7]v([8] + v[4]v[6] + v[2]v[5] + v[3]v[7] + v[3]v[5])

degree 3 : % (v[2]v[3]v[8] + v[6]Vv[7]VvI8] + vI1]lv[2]v[6] + Vv[1]v[4]VvI5] + v[2]v[4]v]
6] + v[2]v[7]1v[8] + v[3]v[6]v[7] + v[4]v[7]lv[8] + v[3]v[4]v[8] + v[1]lv[2]v[3] + v[2]V]
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31v[4] + v[2]lv[3]vI6] + v[3]v[4]v[7] + v[4]lv[5]vI6] + v[3]v[5]v[6] + Vv[1]lv[5]v[7] + V]
21v[31v[7] + v[5]v[6]v[8] + v[1]v[3]v[5] + v[1]v[4]v[6] + v[2]v[4]v[8] + v[1]v[7]v[8]
+v[1lv[2]v[8] + v[1]lv[2]v[4] + v[2]lv[4]v[7] + v[4]lv[5]v(7] + v[3]vI[4]v[6] + v[1]v[2]v
[7] + v[1]lv[6]lv[8] + v[4]lvI[5]v[8] + v[1]v[4]lv[8] + v[3]v[4]lv[5] + v[5]vI6]lv[7] + v[1]V]
6]v[7] + v[3]vI6]v[8] + v[2]v[5]v[7] + v[2]v[5]v[6] + v[2]v[6]Vv[7] + v[1]v[5]v[8] + VI
1]v[5]v[6] + v[5]v[7]v(8] + v[1]v[3]v[4] + v[2]v[3]v[5] + v[1]v[3]v[6] + v[1]v[4]v[7]
+ v[1lv[2]v[5] + v[2]v[4]v[5] + v[2]v[5]v[8] + v[3]v[7]v[8] + v[4]v[6]v[7] + v[3]v[5]
v[7] + v[2]v[6]v[8] + v[3]v[5]v[8] + v[1]lv[3]vI8] + v[1]lv[3]vI7] + v[4]v[6]v[8])

degree 4 : % (v[1]lv[2]v[4]v[5] + v[1]lv[3]v[4]v[7] + v[1]v[2]v[5]vI[8] + v[1]v[4]v[6]

v[8] + v[1]v[6]v[7]vI8] + v[1]v[3]v[6]Vv[8] + v[3]v[6]v[7]vI8] + v[3]v[4]v[6]lv[7] + v[2]
v[5]v[6]lv[8] + v[2]v[4]v[5]vI7] + v[2]v[3]vI5]vI7] + v[2]v[4]v[6]v[8] + v[1]v[2]v[6]v]
71 + v[1lv[4]v[6]lv[7] + v[2]v[3]v[5]vI8] + v[3]v[4]lv[7]1v[8] + v[1]v[2]v[4]v[6] + Vv[3]Vv
[4]1v[5]v[8] + v[2]v[4]v[7]lv[8] + v[2]v[3]v[4]v([8] + v[5]v[6]v[7]vI8] + v[2]v[4]v[5]v[6
1+ v[1lv[3]vI5]v(8] + v[1]lv[4]v[5]v[8] + v[1]lv[2]v[4]v[8] + v[3]v[4]v[5]v[6] + v[4]Vv]
6]v[71v[8] + v[1]v[3]vI4]vI5] + vI2]v[3]v[4]v[7] + v[2]v[5]vI6]lvI[7] + v[1]v[3]v[5]v[7]
+v[2]v[6]lv[7]vI[8] + v[2]v[4]vI6]v[7] + v[2]v[4]lvI5]v[8] + v[1]lv[2]v[4]v[7] + v[1]v[2]
v[6]v[8] + v[1]v[5]v[6]v[8] + v[1]v[3]v[4]lv[6] + v[4]v[5]v[7]Iv[8] + v[1]v[3]v[7]v[8] +
v[31v[4]v[5]v[7] + v[3]v[5]v[6]v[7] + v[1]lv[3]v[4]vI8] + v[1]v[2]v[5]vI6] + vI2]Vv[3]v
[4]v[6] + v[3]v[5]vI[6]vI8] + v[1]v[5]v[7]lv[8] + v[2]v[3]v[7]vI8] + v[3]v[5]vI[7]v[8] +
v[1lv[2]v[5]v(7] + v[4]v[5]vI6]v[8] + v[2]v[3]v[5]v[6] + v[4]v[5]vI6]lvI[7] + vI1]v[4]V]
5]vi6] + v[2]1v[5]vI[7]vI8] + v[1]v[5]vI6]lv[7] + v[1]lv[3]v[5]v[6] + v[2]lv[3]v[4]v[5] + v
[2]1v[3]v[6]v[8] + vI1]v[4]v[7]v[8] + v[1]lv[4]v[5]v[7] + v[3]v[4]vI6]v[8] + v[1]v[2]v[7
Ivi8] + v[2]vI3]vi6]lv[7] + v[1lv[2]v[3]v[4] + v[1]v[3]v[6]lv[7] + vI1]v[2]v[3]VI8] + V[
1]v[2]v[3]v[6] + v[1]v[2]v[3]v[7] + v[1]v[2]v[3]v[5])

degree 5 : % (v[1]lv[4]lv[5]v[7]1vI8] + v[1]v[2]v[3]vI[5]v([8] + v[2]v[3]v[4]v[5]v[8] +

v[2]v[4lv[5]vI7]vI8] + v[1]v[5]v[6]lv[7]vI8] + vI1]v[3]v[5]vI6]vI7] + v[3]v[4]v[5]v|[6]
v[8] + v[2]v[3]vI4]lvI5]v[7] + v[1]lv[2]v[5]vI7]v[8] + v[1]lv[2]v[3]v[6]vI8] + v[2]v[4]v]
5]vielv[8] + v[1]lv[4lv[6]lv[7]vI8] + v[2]v[3]vI5]vi6]lVv[7] + v[1]lv[3]v[4]v[5]vI[7] + v[1]
v[2]lv[4]v[6]v([8] + v[2]v[4]v[6]v[7]v[8] + v[2]v[3]v[4]lv[5]v[6] + v[1]v[2]v[4]vI6]Vv[7]
+v[2]v[3]v[5]vI6]lvI8] + v[1]v[4]v[5]vI6]lvI7] + v[2]v[3]vI[4]vI7]vI8] + v[1]v[2]v[5]v]
6]v[8] + v[1]lv[3]v[5]vI6]lvI8] + v[2]v[31vI5]vI7]vI8] + v[1]v[2]v[4]lv[5]v[6] + v[1]v[3]
v[4]v[6]lv[7] + v[3]v[4]vI6]lv[7]1v[8] + v[1]v[2]lv[3]vI6lvI7] + v[1]lv[2]v[3]v[7]v[8] + VI
41v[5]1v[6]lv[7]1v[8] + v[1]v[3]v[4]v[5]vI[8] + v[2]lv[5]vI6]lv(7]v(8] + v[1]lv[3]v[4]v[6]V]
8] + v[1lv[2]v[4]v[7]lvI8] + v[1]lv[3]vI6]lv[7Iv[8] + v[1]lv[2]v[5]v[6]Vv[7] + v[2]v[3]v[4]
v[6]lv[8] + v[2]v[3]vI6]lv[7]lv[8] + v[1]v[3]vI[4]v[5]vI6] + v[1]lv[2]v[3]v[5]vI6] + v[3]V]
4lv[5]vi6]lv(7] + vI2]v[4]lvIS5]vI6lv[7] + v[1]v[4]lv[5]vI6]vI8] + v[1]lv[2]v[4]v[5]vI7] +
v[3]v[51vi6]lv[7]1v[8] + v[2]v[3]vi4]lvI6lv(7] + v[1]v[2]v[3]vI5]vI7] + v[1]v[2]v[3]v[4]
v[7] + v[1lv[2]v[3]v[4]v[5] + v[1]v[2]v[3]v[4]vI8] + v[1]v[2]v[6]v[7]vI[8] + v[3]v[4]v]
51vi7]v[8] + v[1]v[2]lv[4]v[5]v[8] + v[1]v[2]v[3]v[4]vI6] + v[1]v[3]v[4]v[7]v[8] + v[1]
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v[3]lv[5]v[7]v[8])
degree 6 : % (v[1lv[2]lv[4]lv[5]vI6]VvI7] + v[2]lvI[3]v[4]v[5]v[6]Vv[8] + v[2]v[4]v[5]Vv[6]

v[71v[8] + v[1]v[3]v[4]v[5]vI6]lv(7] + v[3]v[4]v[5]v[6]v[7]vI8] + vI1]v[2]v[3]v[4]v[6]
vi7] + v[1]v[4]lv[5]vI6]lv[7]lv[8] + v[2]v[3]v[4]v[6]v(7]v[8] + v[1]lv[2]v[3]v[4]vI[5]v[7]
+ v[2]v[3]v[4lv[5]vI7]vI8] + vI2]v[3]v[5]vI6]lv[7]1v[8] + vI1]v[3]v[4]lvI6]lv[7]VvI[8] + V[
1]lv[3]v[4]v[5]v[7]vI8] + v[1]v[2]v[3]vI[4]v[5]vI8] + v[1]v[3]v[4]lv[5]v[6]v[8] + v[2]v]
3lv[4]lv[5]vi6]lv(7] + v[1]lv[2]v[4]v[6]v[7]vI[8] + vI1]v[2]v[4]lv[5]v[7]v[8] + v[1]v[2]Vv]
31v[5]vi6lvi[8] + v[1]lv[2]v[5]vI6]vi7]v(8] + v[1]lv[2]v[3]v[4]lvI[6]vI8] + v[1]v[2]v[4]v]
5]vielv(8] + v[1]v[2]lv[3]v[5]vI[6]lvI[7] + vI1]v[2]v[3]vI6]lvI[7]1vI[8] + v[1]v[3]v[5]v[6]Vv]
71v[8] + vI[1]v[2]1v[3]1vI[4]v[71vI8] + v[1]v[2]1v[3]IvI[5]vI7IvI8] + v[1]v[2]v[3]v[4]v[5]v]
6l)

degree 7 : % (v[1]v[2]v[3]vI4]vI5]vI6lv[7] + vI1]v[2]v[3]v[4]v[5]v[6]vI8] + v[1]v[2]

v[31lv[4]lv[5]v[7]v[8] + v[1]lv[2]v[3]v[4]vI6]lv][7]lv[8] + v[1]v[2]v[3]v[5]v[6]Vv[7]v[8] +
v[1]v[2]v[4]v[5]v[6]lv[7]v[8] + vI1]v[3]vI[4]lv[5]vI[6]v[7]vI8] + v[2]lv[3]v[4]v[5]v[6]Vv[7
1v(8])

degree 8 : 1 (v[1]) (v[2]) (v[3]) (v[8]) (v[7]) (vI6]) (Vv[5]) (v[4])

Group spectrum 1+t + 23+t v+t 4t 4+ t8

KERNEL STRUCT URE
"PT1" = {{1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}
"RG1" =1{1,2,3,4,5,6, 7, 8

78 = [1]
supp 18 = {1}

u8 = [1]
supp u8 = {1}

Action of R on ranges, [[1]]
Action of B on ranges, [[1]]

B=(1)
RPARTS [1]
BPARTS [1]

o= (1)
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Action of R and B on the blocks of the partitions:

R-BLOCKS,
[8,1,2,5,7,3,4,6]

B-BLOCKS,
[7,3,4,6,8,1,2,5]

with invariant measure, [1, 1,1, 1,1, 1, 1, 1]

N by blocks, N - check: true

b1 = {1}
by = {2}
b3 = {3}
by = {4}
bs = {5}
be = {6}
by ={7}
bg = {8}

dim(span of partition vectors), rank(Ng), rank(N):

Centralizer =

LIE STRUCT URE

h[2]
h[1]
h[1]
h[1]
h[1]
h[1]
h[1]
h[1]

h[1]
h[2]
h[1]
h[1]
h[1]
h[1]
h[1]
h[1]

h[1]
h[1]
h[2]
h[1]
h[1]
h[1]
h[1]
h[1]

Dimension of Lie algebra: 49, Shape: 48 &

http://sadie:15001/home/ph/maple/TRun23234...

h[1]
h[1]
h[1]
h(2]
h[1]
h[1]
h[1]
h[1]

1/0

8, 8,8

h[1]
h[1]
h[1]
h[1]
h[2]
h[1]
h[1]
h[1]

h[1]
h[1]
h[1]
h[1]
h[1]
h(2]
h[1]
h[1]

h[1]
h[1]
h[1]
h[1]
h[1]
h[1]
h[2]
h[1]

h[1]
h[1]
h[1]
h[1]
h[1]
h[1]
h[1]
h[2]
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0 00O0O0O1O00O0
0 00O0O0O0OT1D0O0
00001000
0 00O0O0O0OO0O1
CLB =
1 0000O0O00O0
01 000O0OO00O0
001 00O0OO0TO O0
0001 0O0O00O0
R and B Cycles. V.
101 1 1 4 1 1111411
§§§00§0§ 66660660
1 1 1 1 1 1 1 1 1 1 1
5550035 0¢% 66662569
1 1 1 1 1 1 1 1 1 1 1
5550035053 66628569
1 1 1 1 1 1 1 1 1
00033030 666696860
g = 11 1 {25 = 1 1
OOO§§O§O OOOOEOOE
1 1 1 1 1 1 1 1 1 1 1
555003503 6666 6860
1141 1111411
00033030 66660660
1 1 1 1 1 1 1
£+ 300503 00003003

Qr in Vec(K)?, {{1, 2, 3, 6, 8}, {4, 5, 7}}, true

Qp in Vec(K)? , {{5, 8}, {1, 2, 3, 4, 6, 7}}, true
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-1 2 7 =9 -1 =17 7 =9
40 40 40 40 40 40 40 40
-9 7z 23 -1 =9 7 =17 -1
40 40 40 40 40 40 40 40
1l =23 -z 9 1 17 =7 9
40 40 40 40 40 40 40 30
9 -z =Z23 1 9 =7 17 1
,_|% %0 30 30 30 %0 40 20
-z 1 9 17 -z 1 9 =23
40 40 40 40 40 40 40 40
7z =1 -9 17 7 -1 =9 23
40 40 40 40 40 40 40 40
-7 -9 -1 7 23 =9 -1 7
40 40 40 40 40 40 40 40
iz 9 1 -7 =23 9 1 =7
40 40 40 40 40 40 40 40

Omega-checks true, true
"I-V is singular"

“I+V is singular”
nR=( ________ )vs(o 000000 O0) ugysU-Vv)~1
7TB=( ———————— )vs(O 000O0O0O0DO0) uQg vs QU+Vv) 1

LOCAL GROUPS

1, "partition”, {1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}

1, "range", [1, 2, 3,4,5,6,7,8],1[8,7,6,5,4,3,2,1],[8,7,6,5,4,2,1, 3], [8, 7,
6,5,4,1,3,2],[8,7,6,5,3,4,1,2],[8,7,6,5,3,2,4,1],[8, 7,6, 5, 3, 1, 2, 4],
[8,7,6,5,2,4,3,1],(8,7,6,5,2,3,1,4],[8,7,6,5,2,1,4,3],[8,7,6,5, 1, 4, 2,
3], [...20140 terms...], [1, 2, 3, 4, 8,5, 7,6],[1,2,3,4,7,8,5,6],[1, 2, 3,4, 7,6, 8,
51,11,2,3,4,7,5,6,8],[1, 2,3,4,6,8,7,5],[1,2,3,4,6,7,5, 8], [1, 2, 3, 4, 6,
5,8,7,I11,2,3,4,5,8,6,7],[1,2,3,4,5,7,8,6],[1, 2,3,4,5,6, 7, 8] ]

244 of 359 08/22/2008 08:19 AM



245 of 359

"group

91 =
92 =
93 =
94 =

gs =

has", 20160, "elements"

[[1, 8], [2, 7], [3, 6], [4, 5]]
(1, 8, 3,6, 2, 7], [4, 5]]
(1, 8, 2,7, 3, 6], [4, 5]]
1, 8, 2, 7], [3, 6, 4, 5]]

(1, 8,12, 7, 4,5, 3, 6]]

linear dimension, 50

"Symmetric?", true

Is Z in Vec(K)? true

(1440h[2] + 7560h[1]

"Basis for Z(G)"

1, "coeff", 2520

Z[1]=

©O O O B O O O O
©O O O O O O ©
O B O O O O O ©
R O O O O O O O

O O O o= O O O

O O O O O © O =
O O O O O © = O
O O O O O = O O

2, "coeff", 360

http://sadie:15001/home/ph/maple/TRun23234...

Group element 1,1 =

R O O O O O O O

O B O O O O O O

O O r O O O O O

O O O B O O O O

O O O O »m O O O

O O O O © —» O O
O O O O © O +~ O
O O O O © O O

—1080h[2] — 2520h[1] 5760h[2] + 10080h[1] 3600h[2] + 2!
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Z[2]=

e T R N R R R )
e N N o R R R e B S
_ =R =R =R B O R
R B R R O Rk R

R R R O B Rk R R
R R O R B Rk R B
= O R Bk = =B = =
O R FH K = = = =

Check abelian

1, 2, true

1. 1. 1. 1. 1.
EIGS =
7.

-1. -1. -1. -1.

Group spectrum: 1+t + t2

http://sadie:15001/home/ph/maple/TRun23234...

5

3+t o+t 4 7 448

Molien Series to order 10: 1+ t+2t2 +3t3 +5t% + 7¢° + 11t® + 15¢7 + 22¢8

+29t9 + 40¢10

n-choose-rank

{1,[1, 2, 3, 4,5,6, 7, 8]}

KERNEL HIERARCHY

m8 = (1)
{1}
u8 = (1)
{1}
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m7=(11111111)

picheck (7 7 7 7 7 7 7 7)

mo =
(2 2 2 2 2 2 22 2 22222222222 2222222.:

32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32
picheck (42 42 42 42 42 42 42 42)

5 =
(6 6 6 6 6 6 66 6 66 6 6666 6 6666©6°©6°6°U6°©6°66 6

us =

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256

picheck (210 210 210 210 210 210 210 210)

M4 =
(24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

u4q =
(3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

512 512 512 512 512 512 512 512 512 512 512 512 512 512 512 512

picheck (840 840 840 840 840 840 840 840)

m3 =
(120 120 120 120 120 120 120 120 120 120 120 120 120 120 120

u3 =

(15 15 15 15 15 15 15 15 15 15 15 15
4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4

picheck (2520 2520 2520 2520 2520 2520 2520 2520)

m2 =
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(720 720 720 720 720 720 720 720 720 720 720 720 720 720 720

u2 =
( 45 45 45 45 45 45 45 45 45 45 45

16384 16384 16384 16384 16384 16384 16384 16384 16384 16384 16384
picheck (5040 5040 5040 5040 5040 5040 5040 5040)

ml = (5040 5040 5040 5040 5040 5040 5040 5040)

ul = 315 315 315 315 315 315 315 315
131072 131072 131072 131072 131072 131072 131072 131072

picheck (5040 5040 5040 5040 5040 5040 5040 5040)

Column Projections

1 000O00O00O0
01 00O0O0OO00O
001 0O0O0OO00O
000100O00O0

Py = idem-checks NO-checks
00001000
0O0000O0O1O00
0O0000OO0OOT1IO
000O0O0OO0OO01

Row Projections
1 0000O0O00O0
01 00O0O0OO00O
001 0O0O0OO00O
0001O00O00O0

PP; = idem-checks
00001000
0000O0O1O00
0O000O0OO0OOT1IO
0000O0O0OO0T1
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NM =

— O O O O O O O

O O O B O O O O
o O r O O O O O
O B O O O O O O

S OO OO N O O O O
S OO N OO O O O O
A N O OO OO0 OO0 OO O
N OO OO O O OO O O

o O O O O O O =+
o O O O O O +~ O
o O O O ©O —» O O
O O O O »m O O O
S O OO0 OO0 OO0 OO OO N
S O O OO OO OO N O
S OO OO OO0 OO N O O
S OO OO OO N O O O

CHECKING NULLSPACES
Group case, not scaling MC
mA=1[0,0,0,0,0,0,0, 0]

kerNe=(11111111)
(t+s t+s t+s t+s t+s t+s t+s t+s) RBchecks

O 0O O O 1 0 o -5S —S —s —s+t —-s —-s -5
-1 -1 -1 -1 -1 -1 -1 t 0 O 0 0 s O
O 0 0 O o 1 o0 -t -t -t -t+s -t -t -t
ker Mg = 0O 0 1 o o o0 o s 0 O 0 O t O
0O 0 0O O O o0 1 0O t s 0 0O 0 O
O 0 0O 1 o o0 o0 0 t 0 0O 0 O
1 0 0 O O O oO 0 0 0 t 0 s
o 1 o o o o0 o0 0 0 0 s 0 t
RB checks
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S wu O
O un
O ~ O
O ~

ker M. = RB checks

~ O O O O O O
~ O O O O

_ O O O O © O O
O O O B O O O O
O B O O O O O O
o O r O O O O O

o O O © © —» O O
o O O O » O O O
O O O O © O ~ O
O O O O O O O =

O O ~ »uh O O O O
~ u O O O O O o

©O O O O ~
©O O O O O =~
O O wun

O O O O wu
O O O O O wu

n

nmxT=(11111111)

, RR*

O O O O O O O

RNgR* =

O O O ©O O ©O O =
o O O O O O +~ O
o O O O O —» O O
O O O O = O O O
O O O B O O O O
o O r O O O O O
O Br O O O O O O
R O O O O O O O
o O O O O O +~ O
o O O ©O ©O —» O O
O O O O = O O O
O O O r O O O o
o O B O O O O O
O B O O O O O O
R O O O O O O O

BNoB* =

O O O O © © O =
o O O O ©O O ~ O
o O O O O +» O O
O O O O »m O O O
O O O BB O O O O
o O r O O O O O
O B O O O O O O
R O O O O O O O
O O O O ©O O O
o O O O © O —~ O
O O O O ©O —» O O
O O O O O O O
O O O r O O O o
O O r O O O O O
O B O O O O O O
_ O O O O O O O

Do these reconstitute N? , true

Ranks: 8, 8, "vs", 8
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000O0OOOO 000O0OOOO
000O0OOOO 000O0OOOO
000O0OOOO 000O0OOOO

CNM=OOOOOOOOSkewT=OOOOOOOOSkewOmega
0000O0OOOO 000O0OOOO
000O0OOODO 000O0OOOO
0000OOODO 000O0OOOO
000O0O0OOOO 000O0OOOO

0000O0OOODO

0 00O0O0OOODO

0000O0OOODO

|[00000O0O00O

100000000

0 00O0OOOO

0 000O0OOODO

000O0O0OOOO
11111111 10000O0O0OO
11111111 01 000O0OO0OO
11111111 001000O0OO

MO=11111111N0=00010000
11111111 00001000
11111111 00000100
11111111 0 000O0OOT1O0
11111111 0000O0O0OO01

“IS NM a combination of T and Omega?", true

NM = 1T + 48Q

Q

(ﬂiﬂiiiiﬁﬂﬁZillZ_lzQllllZHE

8§ 8 8 8 16 8 8 4 8 8 8 8 8 8 8 8 2 8 8 8 8 8

T

6020000542100043210003211000:
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“IS NM in Vec(K)?", true

NM
(192 30 104 18 15 -42 30 161 130 80 43 18 6 6 130 99 56 25 €

"IS MN in Vec(K)?", true

MN
(192 30 104 18 15 -42 30 161 130 80 43 18 6 6 130 99 56 25 €

T=8/1,rank=8,ratio=1/1,n2/r=8/1
T'=56/1,r'=7/8,7/n%=1/8

p2 = 1/8, min T = 8/1, T-check is positive? 0/1
max r = 8/1, r-check is positive? 0/1
IS NOMO a combination of T and Omega? , true
NoMg = OT + 8Q
There are, 1, partitions and, 1, ranges, with a group size of, 20160

KERNEL HAS LINEAR DIMENSION 50
out of total no. of elements equal to 20160

dim span idems 1 vs no. of idems 1
"PT1" = {{1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}
"RG1"={1,2,3,4,5,6,7, 8
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O O O O ©O O O O

O O O O ©O O O O

O O O O ©O O O O
O O O O ©O O O O
O O O O © O O o
O O O O © ©O O o
O O O O © © O o

Mc-scaled =

O O O O ©O O O o

O O O O © O O o

O O O O © O O o

O O O O O O o o

O O O ©O © O o o

O O O O © O o o

O O O ©O © O o o

http://sadie:15001/home/ph/maple/TRun23234...

-1 7z -1 -1 -1 -1 -1
8 8 8 8

-1 -1 7 =1 -1 -1 -1
8 8 8 8 8 8 8
-1 -1 -1 7 =1 -1 -1
8 8 8 8 8 8 8
-1 -1 -1 -1 7 -1 -1

Nc-scaled =

O O O O O © o o
SO O O O O ©O O o
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1 =t =t =1 -1 -1 -1 -1
7 7 7 7 7 7 7
=1 7 =zt =1 =1 -1 -1 -1
7 7 7 7 7 7 7
=1 -1 47 =1 =1 -1 -1 -1
7 7 7 7 7 7 7
=1 -1 -1 47 =1 =1 -1 -1
7 7 7 7 7 7 7
=1 -1 -1 -1 4 =Z1 =1 -1
7 7 7 7 7 7 7
=1 -1 -1 -1 -1 47 =1 -1
7 7 7 7 7 7 7
=t =1 -1 -1 -1 -1 4, =1
7 7 7 7 7 7 7
=1 -1 -1 -1 -1 -1 -1 4
7 7 7 7 7 7 7

NcMe = McN. = commutator =

O O O O © O O o
O O O O ©O O O O
O O O O ©O O O o
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O ©O O o
O O O O ©O O O O
O O O O ©O O O o

O O 0O 0O 0O o0 o o © o o o o o o
O 000 o0 o0 o0 o9 O o o o o o o
O O 0O 0O 0 O o0 o© © o o o o o o
O O OO0 0O 0 o0 o © © o o o o o o
O O O 0O 0O 0O o0 o © ©o o o o o o o

O O O O © O o o
O O O O © ©O o o
o O O O O O O O

Eigenvalues M.

., o,o0.,0.,0.,0.,0.,0.]
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Eigenvalues N¢
0.,1.,1,1,1,1,1,1]
Eigenvalues M -scaled
[o.,o.,0.,0.,0.,0.0.,0.]
Eigenvalues N.-scaled

[0., 1.142857143, 1.142857143, 1.142857143, 1.142857143, 1.142857143,
1.142857143, 1.142857143]

NullSpace M,

NullSpace N,
{[1,1,1,1,1,1,1, 1}
Eigenvalues My

[, o.,o0,0.,0.,0.,0.,8.]
Eigenvalues Ny
[1,1.,1,1,1,1,1.,1]

NullSpace Mg

NullSpace Ny

{}

Eigenvalues M
[7.,-1.,-1.,-1,-1,-1,,-1.,-1]
Eigenvalues N

[7.,-1,-1.,-1,-1,-1.,-1., -1]
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NullSpace M

{}

NullSpace N

{}

Harmonic Basis
01111111
10111111
11011111
11101111
11110111
11111011
11111101
11111110

{3,4,6,8}
R:[2,3,6,7,4,8,1,5]
B:[6,7,2,3,8,4,5, 1]

TRACE TWO =1

det AT = -1(t)*
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o o=
[e2][¥;]

A
(0219

[e2][V;]
A=

(0)1[V,]
(@)
(@)
(@)

|~
o

AT =

o
o
o
o vt o=
o
o o
o o
o (2] [N )] [V;]

(<2119, <12
o
o
o

A~ Olun

AT rankingis 1, "vs", 8

Level2det=ﬁ(—1+s)(1+s)<5+52)(—101+25+852+6s3+554)

RANK of R is 8

R ranking is 1, "vs", 8
RBAR ranking 1, "vs", 8
RANK of B is 8

B ranking is 1, "vs", 8
BBAR ranking 1, "vs", 8

"R CYCLES", 1 + v[1] v[2] v[3] v[4] v[5] v[6] v[7] V[8]
"B CYCLES", 1 + v[1] v[2] v[3] v[4] v[5] v[6] v[7] V[8]

Eigenvalues

R: [-1.1,1.1,-1., 1.,-0.7071067810 - 0.7071067810 I, 0.7071067810 +
0.7071067810 1, -0.7071067810 + 0.7071067810 1, 0.7071067810 - 0.7071067810

1]

B: [-1.1,1.1,-1.,1.,-0.7071067810 - 0.7071067810 I, 0.7071067810 +
0.7071067810 1, -0.7071067810 + 0.7071067810 1, 0.7071067810 - 0.7071067810

1]
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NullSpace of R

{}
NullSpace of B

{}
NullSpace of R*

{}

NullSpace of B*

{}
FIXED POINTS DIMENSION 1

PROTO-M =

R o R N =)
= = = = =B =B O =
= = = = =B O = =
= = = = O Bk = =
= = = O B =B = =
= = O Mk B =B ==
= O R B B =R =R
O R R R BB R B B
o R R N =)
= = = = = =B O =
= = = = = O =B =
= = = = O =B = =
= = = O B =B = =
= = O Mk B =B =R
= O R B B =R =R
O R R RBR BB R B B

"RANK of Nis ", 8, "RANK of Mis ", 8
"RANK of the KERNEL is ", 8

“ldemSolvability Check", 3 "Trace mark", 8, "Rank mark", 8, "for kernel rank", 8

degree 1: % (v[1] + v[2] + v[3] + v[4] + v[5] + v[6] + v[7] + v[8])

degree 2: 2l8 (v[1]v[8] + v[5]v[7] + v[1]v[4] + v[3]v[8] + v[3]v[6] + v[6]v[7] + v[4]v]

71+ v[5]v[6] + v[2]v[4] + v[2]v[6] + v[4]v[5] + v[2]lv[7] + v[1]v[3] + v[1]v[7] + v[6]v
[8] + v[5]v[8] + v[2]v[3] + v[1]v[5] + v[4]v[8] + v[1]v[2] + v[1]lv[6] + Vv[3]v[4] + v[2]
v[8] + v[7]v[8] + v[4]v[6] + v[2]v[5] + v[3]v[7] + v[3]vI[5])

degree 3 : % (v[2]v[3]vI[8] + v[6]v[7]1v[8] + v[1]v[2]v[6] + v[1]v[4]v[5] + v[2]v[4]v]

6] + v[2]1v[7]1v[8] + v[3]v[6]v[7] + v[4]v[7]v[8] + v[3]vI4]v[8] + v[1]lv[2]v[3] + v[2]vI
31v[4] + v[2]v[3]vI6] + v[3]v[4]v[7] + v[4]lv[5]vI6] + v[3]v[5]v[6] + Vv[1]v[5]v[7] + V[
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21v[31v[7] + v[5]v[6]v[8] + v[1]v[3]v[5] + v[1]v[4]v[6] + v[2]v[4]v[8] + v[1]v[7]v([8]
+ v[1lv[2]v[8] + v[1]lv[2]v[4] + v[2]lv[4]v[7] + v[4]lv[5]v(7] + v[3]v[4]v[6] + v[1]v[2]v
[7] + v[1]lv[6]lv[8] + v[4]lv[5]v[8] + v[1]v[4]v[8] + v[3]v[4]lv[5] + v[5]vI6]lv[7] + v[1]V]
6lv(7] + v[31v[6lv[8] + v[2]vI[5]v[7] + v[2]v[5]v[6] + v[2]vI[6]lvI[7] + v[1]v[5]v[8] + vI
1]v[5]v[6] + v[5]v[7]v(8] + v[1]v[3]v[4] + v[2]v[3]v[5] + v[1]v[3]v[6] + v[1]v[4]v[7]
+ v[1]v[2]v[5] + v[2]v[4]v[5] + v[2]v[5]v([8] + v[3]v[7]v[8] + v[4]v[6]v[7] + v[3]v[5]
v[7] + v[2]v[6]v[8] + v[3]v[5]v[8] + v[1]lv[3]vI[8] + v[1]lv[3]v[7] + v[4]v[6]v[8])

degree 4 : % (2v[1]lv[2]v[4]v[5] + 3Vv[1]v[3]v[4]v[7] + 3v[1]v[2]v[5]vI8] + 2Vv[1]v[4

Jvielv[8] + 3v[1]vI6lv[7]lv([8] + 3VvI[1]lv[3]v[6]v[8] + 2Vv[3]v[6]v[7]vI8] + 3Vv[3]v[4]Vv[6]
v[7] + 3v[2]v[5]vi[6]v[8] + 3Vv[2]vI4]v[5]v[7] + 2Vv[2]vI3]vI5]v[7] + 3v[2]v[4]v[6]v[8]
+3v[1]v[2]v][6]lv[7] + 2Vv[1]lv][4]v[6]v[7] + 2Vv[2]v[3]v[5]v[8] + 2Vv[3]v[4]v[7]v[8] + 3V
[1]v[2]v[4]v[6] + 3Vv[3]v[4]lvI[5]vI8] + 3Vv[2]v[4]v[7]lv[8] + 2Vv[2]v[3]v[4]v[8] + 3Vv[5]v
[6]v[7]1v[8] + 2Vv[2]v[4]v[5]v[6] + 2Vv[1]v[3]Vv[5]v[8] + 3Vv[1]v[4]v[5]v[8] + 2 Vv[1]v[2]Vv]
41v[8] + 2v[3]v[4]v[5]v[6] + 2v[4]v[6]v[7]v[8] + 2Vv[1]v[3]v[4]v[5] + 2Vv[2]v[3]v[4]V]
71 + 2v[2]v[5]vi6]lv[7] + 3Vv[1]lv[3]v[5]vI7] + 2Vv[2]v[6]lv[7]lvI[8] + 2 Vv[2]v[4]v[6]V[7] +
2v[2]v[4]v[5]v[8] + 2v[1]lv[2]v[4]v[7] + 2v[1]lv[2]v[6]Vv[8] + 2 Vv[1]v[5]v[6]lv[8] + 2Vv[1
lvi31lvi4lv[6] + 2v[4]v[5]vI[7]Iv[8] + 2 v[1]v[3]v[7]v[8] + 2v[3]v[4]v[5]v[7] + 2v[3]v[5
lvi6lv[7] + 2v[1]lv[3]v[4]v([8] + 2v[1]v[2]v[5]v[6] + 2Vv[2]v[3]v[4]v[6] + 2Vv[3]v[5]v[6
vi8] + 2v[1]v[5]v[7]v[8] + 3v[2]v[3]v[7]v[8] + 3Vv[3]v[5]vI7]lv[8] + 3Vv[1]v[2]v[5]v][7]
+2v[4]v[5]v[6lv[8] + 3v[2]v[3]v[5]v[6] + 3v[4]v[5]vI6lv][7] + 3Vv[1]v[4]lv[5]v[6] + 2
v[21v[5]v[7]v[8] + 2Vv[1]v[5]v[6]lv[7] + 3VvI[1]v[3]v[5]vI6] + 3Vv[2]Vv[3]v[4]v[5] + 2Vv[2]
v[3]v[6]v[8] + 3v[1]lv[4]v[7]v[8] + 2Vv[1]v[4]v[5]v[7] + 3Vv[3]v[4]v[6]v[8] + 2Vv[1]Vv[2]
v[71v[8] + 3v[2]v[3]v[6]v[7] + 3Vv[1]lv[2]v[3]v[4] + 2Vv[1]v[3]v[6]Vv[7] + 3Vv[1]lv[2]v[3]
v[8] + 2Vv[1]lv[2]v[3]v[6] + 2Vv[1]lv[2]v[3]v[7] + 2Vv[1]lv[2]v[3]V[5])

degree 5 : % (v[1]lv[4]lv[5]v[7]1vI8] + v[1]v[2]v[3]vI[5]v([8] + v[2]v[3]v[4]v[5]v[8] +

v[2]v[4lv[5]vI7]vI8] + v[1]v[5]v[6]lv[7]vI8] + vI1]v[3]v[5]vI6]vI7] + v[3]v[4]v[5]v|[6]
v[8] + v[2]v[3]vI4]lvI5]v[7] + v[1]lv[2]v[5]vI7]v[8] + v[1]lv[2]v[3]v[6]vI8] + v[2]v[4]v]
5]vielv[8] + v[1]lv[4lv[6]lv[7]vI8] + v[2]v[3]vI5]vi6]lVv[7] + v[1]lv[3]v[4]v[5]vI[7] + v[1]
v[2]lv[4]v[6]v([8] + v[2]v[4]v[6]v[7]v[8] + v[2]v[3]v[4]lv[5]v[6] + v[1]v[2]v[4]vI6]Vv[7]
+v[2]v[3]v[5]vI6]lvI8] + v[1]v[4]v[5]vI6]lvI7] + v[2]v[3]vI[4]vI7]vI8] + v[1]v[2]v[5]v]
6]v[8] + v[1]lv[3]v[5]vI6]lvI8] + v[2]v[31vI5]vI7]vI8] + v[1]v[2]v[4]lv[5]v[6] + v[1]v[3]
v[4]v[6]lv[7] + v[3]v[4]vI6]lv[7]1v[8] + v[1]v[2]lv[3]vI6lvI7] + v[1]lv[2]v[3]v[7]v[8] + VI
41v[5]1v[6]lv[7]1v[8] + v[1]v[3]v[4]v[5]vI[8] + v[2]lv[5]vI6]lv(7]v(8] + v[1]lv[3]v[4]v[6]V]
8] + v[1lv[2]v[4]v[7]lvI8] + v[1]lv[3]vI6]lv[7Iv[8] + v[1]lv[2]v[5]v[6]Vv[7] + v[2]v[3]v[4]
v[6]lv[8] + v[2]v[3]vI6]lv[7]lv[8] + v[1]v[3]vI[4]v[5]vI6] + v[1]lv[2]v[3]v[5]vI6] + v[3]V]
4lv[5]vi6]lv(7] + vI2]v[4]lvIS5]vI6lv[7] + v[1]v[4]lv[5]vI6]vI8] + v[1]lv[2]v[4]v[5]vI7] +
v[3]v[51vi6]lv[7]1v[8] + v[2]v[3]vi4]lvI6lv(7] + v[1]v[2]v[3]vI5]vI7] + v[1]v[2]v[3]v[4]
v[7] + v[1lv[2]v[3]v[4]v[5] + v[1]v[2]v[3]v[4]vI8] + v[1]v[2]v[6]v[7]vI[8] + v[3]v[4]v]
51vi7]v[8] + v[1]v[2]lv[4]v[5]v[8] + v[1]v[2]v[3]v[4]vI6] + v[1]v[3]v[4]v[7]v[8] + v[1]
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v[3]lv[5]v[7]v[8])
degree 6 : % (v[1lv[2]lv[4]lv[5]vI6]VvI7] + v[2]lvI[3]v[4]v[5]v[6]Vv[8] + v[2]v[4]v[5]Vv[6]

v[71v[8] + v[1]v[3]v[4]v[5]vI6]lv(7] + v[3]v[4]v[5]v[6]v[7]vI8] + vI1]v[2]v[3]v[4]v[6]
vi7] + v[1]v[4]lv[5]vI6]lv[7]lv[8] + v[2]v[3]v[4]v[6]v(7]v[8] + v[1]lv[2]v[3]v[4]vI[5]v[7]
+ v[2]v[3]v[4lv[5]vI7]vI8] + vI2]v[3]v[5]vI6]lv[7]1v[8] + vI1]v[3]v[4]lvI6]lv[7]VvI[8] + V[
1]lv[3]v[4]v[5]v[7]vI8] + v[1]v[2]v[3]vI[4]v[5]vI8] + v[1]v[3]v[4]lv[5]v[6]v[8] + v[2]v]
3lv[4]lv[5]vi6]lv(7] + v[1]lv[2]v[4]v[6]v[7]vI[8] + vI1]v[2]v[4]lv[5]v[7]v[8] + v[1]v[2]Vv]
31v[5]vi6lvi[8] + v[1]lv[2]v[5]vI6]vi7]v(8] + v[1]lv[2]v[3]v[4]lvI[6]vI8] + v[1]v[2]v[4]v]
5]vielv(8] + v[1]v[2]lv[3]v[5]vI[6]lvI[7] + vI1]v[2]v[3]vI6]lvI[7]1vI[8] + v[1]v[3]v[5]v[6]Vv]
71v[8] + vI[1]v[2]1v[3]1vI[4]v[71vI8] + v[1]v[2]1v[3]IvI[5]vI7IvI8] + v[1]v[2]v[3]v[4]v[5]v]
6l)

degree 7 : % (v[1]v[2]v[3]vI4]vI5]vI6lv[7] + vI1]v[2]v[3]v[4]v[5]v[6]vI8] + v[1]v[2]

v[31lv[4]lv[5]v[7]v[8] + v[1]lv[2]v[3]v[4]vI6]lv][7]lv[8] + v[1]v[2]v[3]v[5]v[6]Vv[7]v[8] +
v[1]v[2]v[4]v[5]v[6]lv[7]v[8] + vI1]v[3]vI[4]lv[5]vI[6]v[7]vI8] + v[2]lv[3]v[4]v[5]v[6]Vv[7
1v(8])

degree 8 : 1 (v[1]) (v[2]) (v[3]) (v[8]) (v[7]) (vI6]) (Vv[5]) (v[4])

Group spectrum 1+t + 2+ 342t + 2+t + 7 + 8
KERNEL STRUCT URE
"PT1" = {1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}
"RG1" =1{1, 2, 3,4,5,6,7, 8
w8 = [1]
supp 18 = {1}
u8 = [1]
supp u8 = {1}

Action of R on ranges, [[1]]
Action of B on ranges, [[1]]

B=(1)
RPARTS [1]
BPARTS [1]

o= (1)
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Action of R and B on the blocks of the partitions:
R-BLOCKS,

[7l 11 2’ 5’ 8’ 3, 4’ 6]
B-BLOCKS,

[8’ 3’ 4’ 6’ 7’ 1’ 2’ 5]

with invariant measure, [1, 1,1, 1,1, 1, 1, 1]

N by blocks, N - check: true

b1 = {1}

by = {2}

b3 = {3}

by = {4}

bs = {5}

be = {6}

b7 ={7}
bg = {8}

dim(span of partition vectors), rank(Ng), rank(N): 8, 8, 8
h[1] h[2] h[2] h[2] h[2] h[2] h[2] h[2]
h[2] h[1] h[2] h[2] h[2] h[2] h[2] h[2]

h[2] h(2] h[1] h[2] h[2] h[2] h[2] hI2]
h(2] h[2] h[2] h[1] h[2] h[2] h[2] h[2]

Centralizer =
hl2] hi2] h[2] h[2] h[1] h[2] h[2] hI2]
h[2] h[2] h[2] h[2] h[2] h[1] h[2] hI2]
h[2] h(2] h[2] h[2] h[2] h[2] h[1] h[2]
h[2] h(2] h[2] h[2] h[2] h[2] h[2] h[1]
LIE STRUCT URE

Dimension of Lie algebra: 49, Shape: 48 1/0
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000O0O10O0O

000O0OO1O00O0

0O000O0OOOT1O

000O0OOOOT1

10000O0O0OO
01 000O0OO0OO
00100O0O0OO
000O10O0O0OO

R and B Cycles. V.

—|00 |00 |00 |00 |00 |00 |00 |00
—|c0 |00 |00 |00 |00 |00 |00 i|CO
—|00 |00 |00 |00 |00 |00 |00 |00
|00 |00 |00 |00 |00 |00 |00 |00
—|0c0 —|00 |00 |00 |00 |00 |00 |00
|00 |00 |00 |00 |00 |00 |00 |00
|00 |00 |00 |00 |00 |00 |00 i|CO
|0 |00 |00 |00 |00 |00 |00 |00

I

&
—|c0 |00 |00 |00 |00 |00 |00 —i|CO
—|00 |00 |00 |00 |00 |00 |00 |00
|00 |00 |00 |00 |00 |00 |00 |00
—|0c0 |00 |00 |00 |00 |00 |0 |00
—|]00 |00 |00 |00 |00 |00 |00 |00
—|c0 |0 |00 |00 |0 |00 |0 |00
—|o0 |00 |00 |00 |00 |00 |00 |00
|00 |00 |00 |00 |00 |00 |00 —i|CO

I

&

Qrin Vec(K)?,{{1, 2, 3, 4, 5,6, 7, 8}}, true

Qpin Vec(K)?,{{1, 2, 3, 4,5, 6, 7, 8}}, true
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000O0OOO0OT1
000O0O0OO1O0
000O0O1O0O0
000O0O10O00O
000100O0O
00100O0O0OO
01000O0OO0CO
1000O0O0OO0OO

6
2
]
7
]’
3
4
]

3
8
]

8’1
5
]’

7,
2

ONA AT F A NN TN AN NN SO nm e Zm

Group element 1,1

AN TN A MmN ET AN T MmN 2N

ROVImGr TN NGNS TN O dFaNmmiy s

~ 00 LN - - T CIN T O N NLIAN — "0 A <~
IR AN ROININ A ON NN TR DA™

- —_— - -~ ™ —_
by i

NN NN Tt O AR An NN T N O N MmO m

7,1
7
6
3
1’
6
4
2
4’
1
3
3
]l
6’
4
2
1
7
8
1
6
"group has", 336, "elements"”

[[1, 8], [2, 71, [3, 6], [4, 5]]

g1 =

[[1, 8,6, 2,74, 3,5]

92 =

(1, 8,2,7,5, 3, 4]

g3 =
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gqs = 1[1,8,5,6,4,2,7]]
gs = [[1,8,3,2,7,6]]

linear dimension, 50
"Symmetric?", true

Is Z in Vec(K)? true

|1(60h[2]—84h[1]) || |I(—=48h[2]-168A[1]) || |[I(6h[2]+294h[1]) || |I(48h[2]+168A[1])
1711 1711 1711 1711

"Basis for Z(G)"

1, "coeff", 42

Z[1]=

©O O O B O O O O
©O O O O O O ©
O B O O O O O ©
R O O O O O O O

O O O O O © O =
O O O O © © = O
O O O O O = O O
O O O O »m O O O

2, "coeff", 6

Z[2]=

= =R = =R =R =R O
N o N =
= = = = O R ==

R R R O B KRB R B
R R O R KB KRB R BB
= O R B B B = =
O R K = = = = =

T ==y =

Check abelian

1, 2, true

266 of 359 08/22/2008 08:19 AM



http://sadie:15001/home/ph/maple/TRun23234...

1. 1. 1. 1. 1. 1. 1. 1.
EIGS =
7. -1. -1. -1. -1. -1. -1. -1

Group spectrum: 1+t + 2342t + 2+t + 7 + 68

Molien Series to order 10: 1+ t+2t2 + 3t3 + 6t% + 8> + 15t% + 22¢7 + 38¢8
+55¢2 + 89¢10

n-choose-rank

{1,[1,2,3,4,5,6,7, 8]}

KERNEL HIERARCHY

m8 = (1)
{1}
u = (1)
{1}

picheck (7 7 7 7 7 7 7 7)

mh =
(2222222222222222222222222222

32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32

picheck (42 42 42 42 42 42 42 42)
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5 =
(66666666666666666666666666666

us =
(3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

256 256 256 256 256 256 256 256 256 256 256 256 256 256 256 256

picheck (210 210 210 210 210 210 210 210)

T4 =
(24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24

uq =

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
512 512 512 512 512 512 512 512 512 512 512 512 512 512 512 512

picheck (840 840 840 840 840 840 840 840)

m3 =
(120 120 120 120 120 120 120 120 120 120 120 120 120 120 120

u3 =

( 15 15 15 15 15 15 15 15 15 15 15 15
4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4096 4

picheck (2520 2520 2520 2520 2520 2520 2520 2520)

m2 =
(720 720 720 720 720 720 720 720 720 720 720 720 720 720 720

uz2 =

45 45 45 45 45 45 45 45 45 45 45
16384 16384 16384 16384 16384 16384 16384 16384 16384 16384 16384

picheck (5040 5040 5040 5040 5040 5040 5040 5040)

ml = (5040 5040 5040 5040 5040 5040 5040 5040)

ul = 315 315 315 315 315 315 315 315
131072 131072 131072 131072 131072 131072 131072 131072

picheck (5040 5040 5040 5040 5040 5040 5040 5040)

Column Projections
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1 0000O0O00O
01 0000O00O0
0 01000O00O0
Py = 00010000 idem-checks NO-checks
00001000
0O 000O01O00
0O 000O0OO0OT10
0O 000O0O0OO01
Row Projections
1 0000O0O0O
01 000O0O0O
00100O0O0O0
PP1=00010000 idem-checks
00001O0O00O0
000O0O0O1O00O0
000O0O0OOT1O0
000O0O0OO0O01
1 0000O0O0O 7 6 6 6 6 6 66
01 000O0O0O0 6 76 6 6 6 66
0010O0O0O00O 6 6 76 6 6 66
T=00010000 NM=66676666
00001O0O00O 6 6 66 76 6 6
000O0O0O1O00O0 6 6 66 6766
000O0O0OO0OT1O0 6 6 66 6 676
000O0O0OO0O01 6 6 6 6 666 7

CHECKING NULLSPACES
Group case, not scaling MC
mA=1[0,0,0,0,0, 0,0, 0]

kerNe=(11111111)
(s+t s+t s+t s+t s+t s+t s+t s+t RBchecks
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-1 -1 -1 -1 -1 -1 -1 s 0 O 0 t 0 O
1 0 0 O O O o 0 s O 0 0 t O
0O 1 o0 O O o0 o t 0 O 0 s 0 O
kerM0=O O 1 o0 o0 0 O O t O 0 0O s O
O 0 O 1 o0 0 O O 0 s 0 0O 0 t
O 0 O O 1 o0 O O 0 t 0 0O 0 s
c 0 0 0 0 1 O —5 -5 -5 -S4+t —s —5 -5
o 0 0 0 0 0 1 —t -t -t —t+s -t —t —t
RB checks
00001000 (0t0000sO
000O0OO0O0OT1IO0 000t OsO00O0
000O0O0O1O00O0 0O s00O0O0TtO
ker M, = 0O00O0O0OO0OO0OO0OO01 00O0sOtO00O0 RB checks
100000O00O0 OO0t O0OO0OO0Os
01 000O0O00O 00 s O0OO0O0O Ot
000O0O1O0O0O0OO t 0 0s 000
001 0O0O0OO00O0 s 0 0t 000
nxT=(11111111)
10000O0O00O 100000O00O0
01 00O0O0O00O 01 00O0O0O00O
0010O0O0O0O 00100O0O00O
RNgRe = [0 0010000 o 00010000
00001O0O0O 00001O0O00O0
000O0OO0OO0O1O00O0 0000O0O1O00
000O0O0OO0O10O0 0000O0O0T10O0
0000O0OO0O0OT1 0000O0OO0O0OT1
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10000O0OO0OO 10000O0O0OO
01 0000O0OO0 01 000O0OO0OO
001000O0OO0 001000O0OO
BNOB*=OOO10000,BB*=00010000
00001000 00001000
00000100 0000O0O1O00
0 000O0OO0OOT1O0 0O 000OO0OOT1O0
000O0OOO0OT1 000O0OOO0O1
Do these reconstitute N? , true
Ranks: 8, 8, "vs", 8
000O0OOOO 000O0OOOO
000O0OOOO 000O0OOOO
000O0OOOO 000O0OOOO
CNM=OOOOOOOO SkewT=OOOOOOOO Skew Omega
000O0OOOO 000O0OOOO
000O0O0OOOO 000O0OOOO
0O0000OOODO 000O0OOODO
000O0OOODO 000O0OOOO
000O0O0OOOO
000O0O0OOODO
0000O0OOODO
|[00000O0O00O
"loo000000
0 000O0OOODO
0000O0OOODO
0 00O0OOODO
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L T = S e T S =
o
Il

O O O O O © O
o O »r O O O O O
O B O O O O O O
— O O O O O O O

L T = T S T SR o
L T T = S e e e
L N T = S Sy T R o
L N = T Sy T SR o
L N T = N Sy T SR o
L T = S Sy e S =
L T = S S T
O O O O O O O =
o O O O O O —~ O
O O O O O =»r O O
O O O O O O O

"IS NM a combination of T and Omega?", true

NM = 1T + 48Q

Qélﬂ_ggﬁﬁ—_‘wé—_lo—_“—_ﬂLﬂEﬁ&ﬂ;
8 8 16 24 16 28 8 4 8 8 56 56 8 48 208 16 3
.

"IS NM in Vec(K)?", true

NM

(31 7 83 247 3L 095 21039 37 =B 1 755 —106 1 =22 31
"IS MN in Vec(K)?", true

MN

(31 7 83 247 3L 095 21039 37 =8 1 755 106 1 =22 31

T=8/1,rank=8,ratio=1/1,n2/r=8/1
T'=56/1,r=7/8,T/n%=1/8

pz =1/8, min T = 8/1, T-check is positive? 0/1
max r = 8/1, r-check is positive? 0/1

IS NOMO a combination of T and Omega? , true
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NoMgo = OT + 8Q
There are, 1, partitions and, 1, ranges, with a group size of, 336

KERNEL HAS LINEAR DIMENSION 50
out of total no. of elements equal to 336

dim span idems 1 vs no. of idems 1
"PT1" = {{1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}}
"RG1" ={1, 2, 3,4,5,6, 7, 8

/7 =1 =1 -1 =1 -1 -1 -1
8§ 8 8 8 8 8 8 8
-1 7z =1 -1 -1 -1 -1 -1
000O0OOOO 8 8 8 8 8 8 8
000O0OOOO =1 -1 7 =1 -1 -1 -1 -1
8§ 8 8 8 8 8 8 8
000O0OOOO
=1 -1 -1 7 =1 -1 -1 -1
000O0OOOO 8 8 8 8 8 8 8 8
Mc = N¢ =
00000O0O0O =1 -1 -1 -1 7 =1 -1 -1
8§ 8 8 8 8 8 8 8
000O0OOOO
-1 -1 -1 -1 -1 7 -1 -1
00000O0O00O '8 8 8 8 8 8 8 8
0000000O00O -1 -1 -1 -1 -1 -1 7 -1
8§ 8 8 8 8 8 8 8
=1 -1 -1 -1 -1 -1 =1 7
8§ 8 8 8 8 8 8 8
0000O0OOODO
0000O0OOODO
000O0O0OOODO
0000O0OOODO
Mc-scaled = Nc-scaled =
0000O0OOODO
0000O0OOODO
0000O0OOODO
0000O0OOODO
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1 =t =t =1 -1 -1 -1 -1
7 7 7 7 7 7 7
=1 7 =zt =1 =1 -1 -1 -1
7 7 7 7 7 7 7
=1 -1 47 =1 =1 -1 -1 -1
7 7 7 7 7 7 7
=1 -1 -1 47 =1 =1 -1 -1
7 7 7 7 7 7 7
=1 -1 -1 -1 4 =Z1 =1 -1
7 7 7 7 7 7 7
=1 -1 -1 -1 -1 47 =1 -1
7 7 7 7 7 7 7
=t =1 -1 -1 -1 -1 4, =1
7 7 7 7 7 7 7
=1 -1 -1 -1 -1 -1 -1 4
7 7 7 7 7 7 7

NcMe = McN. = commutator =

O O O O © O O o
O O O O ©O O O O
O O O O ©O O O o
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O ©O O o
O O O O ©O O O O
O O O O ©O O O o

O O 0O 0O 0O o0 o o © o o o o o o
O 000 o0 o0 o0 o9 O o o o o o o
O O 0O 0O 0 O o0 o© © o o o o o o
O O OO0 0O 0 o0 o © © o o o o o o
O O O 0O 0O 0O o0 o © ©o o o o o o o

O O O O © O o o
O O O O © ©O o o
o O O O O O O O

Eigenvalues M.

., o,o0.,0.,0.,0.,0.,0.]
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Eigenvalues N¢
0.,1.,1,1,1,1,1,1]
Eigenvalues M -scaled
[o.,o.,0.,0.,0.,0.0.,0.]
Eigenvalues N.-scaled

[0., 1.142857143, 1.142857143, 1.142857143, 1.142857143, 1.142857143,
1.142857143, 1.142857143]

NullSpace M,

NullSpace N,
{[1,1,1,1,1,1,1, 1}
Eigenvalues My

[, o.,o0,0.,0.,0.,0.,8.]
Eigenvalues Ny
[1,1.,1,1,1,1,1.,1]

NullSpace Mg

{{-1,0,0,0,1,0,0,0
[-1,0,0,0,0

011101 -4

o
O

NullSpace Ny

{}

Eigenvalues M
[7.,-1.,-1.,-1,-1,-1,,-1.,-1]
Eigenvalues N

[7.,-1,-1.,-1,-1,-1.,-1., -1]
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NullSpace M

{}

NullSpace N

{}

Harmonic Basis
01111111
10111111
11011111
11101111
11110111
11111011
11111101
11111110

W X
'~

TRACE TWO = 2
det AT =0
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o o=
(@) [e2][¥;]

A
(0219

|
[«2][9;]

|
o
o
o

(e][V]
o

AT =

(@
o
o
o <21 [V, BN )] [V;]
o
o
(@
A~ Ol

o
o
o

[©2]19; B 1 [V
o
o
o

A~ O+

AT ranking is 1, "vs", 4

LeveI2det=ﬁ(l+s)(101+485+ 1852 —8s3 +s*)(-1+s)2(5-2s+
s2)

RANK of R is 4

R ranking is 1, "vs", 4
RBAR ranking 1, "vs", 4
RANK of B is 4

B ranking is 1, "vs", 4

BBAR ranking 1, "vs", 4

"R CYCLES", (1 + v[2] v[3]) (1 + v[5] v[8)])
"B CYCLES", 1 + v[1] v[4] v[6] v[7]

Eigenvalues

R: [1.,-1.,1,-1,0,0.,0.0.]

B: [0,0.,0,0,-1,1,1.1,-1.1]

NullSpace of R
{[0,0,0,1,0,0,0,0]Io0,0,00,0,0,1,0],]Io00,0,0,0,1,0,0],I[1,0,0,0,0,0, O,
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o}
NullSpace of B

{[0,1,0,0,0,0,0,0}1I0,0,1,0,0,0,0,0]I0,00,0,1,0,0,0,I[0,0,0,0,0,0, 0,
11}

NullSpace of R*

{[O’ _11 0’ 11 01 Os O’ 0]’ [_1’ O’ 11 O’ O’ 01 Os O]’ [O’ 0’ 01 O’ _1’ 11 01 O]’ [O’ 0’ O’ 01 O’ O’
-1, 11}

NullSpace of B*

{[05 01 01 01 _11 11 01 0]’ [0! 01 01 01 01 01 _11 1]’ [_11 01 11 01 01 01 07 0]1 [0’ _11 01 11 01
0, 0, O}

FIXED POINTS DIMENSION 2

PROTO-M =

O N N O N O O O
N O O N O N O O
N O O N O O N O
O N N O O O O N
= = =R = = O = O
= = = = O = O =
R P P R P O r O
= = =R = O =B O =

= = O O FH Rk = =
R = O O B B = =
O O R H B KH = R
O O R B B KRB = R

N O O O O NN N O
O N O O N O O N
O O N O N O O N
O O O N O N N O

"RANK of Nis ", 4, "RANK of M is *, 8
"RANK of the KERNEL is ", 4

"ldemSolvability Check", 3 "Trace mark", 4, "Rank mark", 4, "for kernel rank", 4

degree 1: % (v[1] + v[2] + v[3] + v[4] + v[5] + v[6] + v[7] + v[8])

degree 2: % (2v[1]v[4] + v[1]v[6] + v[1]v[7] + 2Vv[2]v[3] + v[2]v[5] + v[2]v[8] + V[3]
v[5] + v[3]vI8] + v[4]v[6] + v[4]v[7] + 2v[5]v[8] + 2v[6]v[7])

degree 3 : % (v[1]v[4]vi6] + v[1]v[4]v[7] + v[1]v[6]v[7] + v[2]vI3]vI5] + v[2]v[3]v[8]
+v[2]v[5]v[8] + v[3]v[5]v([8] + v[4]v[6]v[7])

degree 4 : % (v[1]v[4]vI6lv[7] + v[2]v[3]v[5]vI8])
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Group spectrum 1+ t + 2t2 + 13 + ¢4

KERNEL STRUCT URE

"PT1" = {{2, 4},{1, 3}, {5, 6}, {7, 8}}
"RG1" = {2, 3, 5, 8}

"RG2" = {1, 4, 6, 7}

m4 =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, 1,0, 0,
90000000001D0/000000000000000000,0,0,QO0,

0,0,0,0,0,0]
supp 14 = {29, 42}
u4 =[0,0,0,0,0,0,0,0,0,0,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,1, 1,1, 1, O,
0,000000001111000000000000,1,1,1,1,0,0,0, 0,

0,0,0,0,0,Q]
supp u4 ={11, 12, 13, 14, 27, 28,29, 30,41, 42,43, 44,57, 58, 59, 60}

Action of R on ranges, [[1], [1]]
Action of B on ranges, [[2], [2]]

s=(3 3)

RPARTS [1]

BPARTS [1]

o= (1)

Action of R and B on the blocks of the partitions:
R-BLOCKS,

2,1, 4, 3]
B-BLOCKS,

(3, 4, 2,1]

with invariant measure, [1, 1, 1, 1]

N by blocks, N - check: true
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b1 =1{2, 4}
b, =11, 3}
b3 = {5, 6}
by = {7, 8}

dim(span of partition vectors), rank(Ng), rank(N): 4,4, 4
hil] o0 0O h4] O h[3] h[2] O
0O h[1] h[4] O h[2] O 0 h[3]

0 h[4] h[1] O Ah[3] O 0 h[2]
hi4] O O h[1] O h~2] K[3] O

Centralizer =
0 h[3] 2] O hK[1] O 0 h[4]
h[2] O 0O h[3] O A~[1] hK[4] O
h[3] O 0O h2] O h[4] h[1] O
0 h[2] h[3] O h[4] O 0 h[1]
LIE STRUCT URE

Dimension of Lie algebra: 6, Shape: 0® 6/4

-1

CLB =

_ O O O O © O =
O O O O O O -k =
O O O O O r O ¥
O O O ©O »r O O
O O O B O O O =
O O Br O O O O
O B O O O O O

R and B Cycles. V.
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11 1 1 11
0 > 5 0O 00OO ) 00 7 0 7 2 0
11 1 1 11
0 > 5 0 00O0O ) 00 7 0 7 7 0
11 1 1 11
0 > 5 O 00OO 7 00 2 0 Z 2 0
1 1 1 1 1 1
0 55 0 00O0O ) 00 a 0 77 0
Or = 1 | 8=, 1 o 11

00O0O > 00 > ) 00 ) 0 77 0
1 1 1 1 1 1
00 0O > 00 > v 00 v 0 77 0
1 1 1 1 1 1
00O0O > 00 5 ) 00 ) 0 77 0
1 1 1 1 1 1
00 0O > 00 > v 00 7 0 77 0
Qr in Vec(K)? , {{2, 3}, {5, 8}}, true
Qpin Vec(K)? , {{1, 4, 6, 7}}, true
-1 23 7 =9 -1 =17 7 =9
40 40 40 40 40 40 40 40
-9 7z 23 -1 -9 7 =17 -1
40 40 40 40 40 40 40 40
-1 23 7 =9 -1 -17 7 =9
40 40 40 40 40 40 40 40
-9 7 23 -1 -9 7 =17 -1
y_|® %0 2 @0 70 30 TF0
7 -1 -9 =17 7 -1 =9 23
40 40 40 40 40 40 40 40
7 -1 -9 -17 7 -1 =9 23
40 40 40 40 40 40 40 40
=17 -9 -1 7 23 =9 =1 7
40 40 40 40 40 40 40 40
=17 -9 -1 7 23 =9 =1 7
40 40 40 40 40 40 40 40

Omega-checks true, true

"I-V is singular”
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mr=(0F 303 00300000000 ulgysQi-v)~!
n3=(% 00io01 % O)vs(% 003207+ % o) uQg vs QU+Vv) ~1
LOCAL GROUPS

1, "partition”, {{2, 4}, {1, 3}, {5, 6}, {7, 8}}

1’ "range"’ [2’ 3’ 5’ 8]’ [[8’ 5’ 81 5’ 3’ 3’ 2’ 2]’ [5’ 8’ 5’ 8’ 2! 2’ 3’ 3]’ [3’ 27 3’ 2’ 5’ 5’
8’ 8]’ [2’ 3’ 21 3’ 81 8’ 5’ 5]]

2,"range", [1,4,6,7],[[7,6,7,6,1,1,4,4],[6,7,6,7,4,4,1,1],[4,1,4,1,7, 7,
6,6],[1,4,1,4,6,6,7, 7]

0010

0001

0100

1000

"group has", 4, "elements" Group element 1,1 =

g1 = I1,3,2,4]

g, = [l1,4,2,3]]

g3= 1

g4 = 1, 2], [3, 4]
linear dimension, 4

"Symmetric?", false

Is Z in Vec(K)? true
(h[3] Kl4] Al1] hl2])

"Basis for Z(G)"

1, "coeff", 1
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Z[l][

, "coeff”,

Z[Z][

, "coeff”,

, "coeff”,

Z[4] =

Check abelian

o O O =

o O ~» O

=

0

0
0
0
1

o O O~ — O O O o = O O

o O +» O

-1.

= O O O
~—

o O +» O o = O O

o O O B

1.
1.1
1./

-1.
-1/
-1./
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PermChars :=

R O O O B~
R O O O B~
R h» O D
= O N O

Group spectrum: 1+ t+ 2t2 + 3+ ¢4

Molien Series to order 10: 1+ t+ 3t2 +5t3 + 10t% + 14t° + 22t% + 30t/ + 43
t8 4+ 55¢9 4 73¢10

n-choose-rank

{1, (1, 2, 3, 41}, {2, (1, 2, 3, 51}, {3, [1, 2, 3, 6]}, {4, [1, 2, 3, 71}, {5, [1, 2, 3, 8]}, {6,
(1, 2,4,51},1{7,1[1, 2, 4, 6]}, {8, [1, 2, 4, 71}, {9, [1, 2, 4, 8]}, {10, [1, 2, 5, 6]}, {11, [1,
2,5,714,{12, 11, 2, 5, 81}, {13, [1, 2, 6, 71}, {14, [1, 2, 6, 8]}, {15, [1, 2, 7, 8]}, {16, [1,
3,4,51}, {17, (1, 3, 4, 6]}, {18, [1, 3, 4, 71}, {19, [1, 3, 4, 81},{20, [1, 3, 5, 6]}, {21,
(1, 3,5, 71}, {22, [1, 3, 5, 81}, {23, [1, 3, 6, 71}, {24, [1, 3, 6, 81}, {25, [1, 3, 7, 8},
{26, [1, 4,5,61},{27,(1, 4,5, 71}, {28, [1, 4, 5, 8]}, {29, [1, 4, 6, 7]}, {30, [1, 4, 6,
81}, {31,111, 4,7, 81},{32,[1, 5,6, 71},{33, [1, 5, 6, 81}, {34, [1, 5, 7, 81}, {35, [1, 6,
7, 81}, {36, [2, 3, 4,51}, {37, [2, 3, 4, 6]}, {38, [2, 3, 4, 71}, {39, [2, 3, 4, 8]}, {40, [2,
3,5,6]} {41, (2, 3,5, 71}, {42, [2, 3, 5, 81}, {43, [2, 3, 6, 7]}, {44, [2, 3, 6, 8]}, {45,
[2, 3,7, 8]}, {46, [2, 4, 5, 61},{47,[2, 4, 5, 71}, {48, [2, 4, 5, 8]}, {49, [2, 4, 6, 7]},
{50, [2, 4, 6, 81}, {51, (2,4, 7,8]},{52, [2, 5,6, 71}, {53, [2, 5, 6, 8]}, {54, [2, 5, 7,
81}, {55, 12, 6, 7, 81}, {56, [3, 4, 5, 6]},{57, 3, 4, 5, 71}, {58, [3, 4, 5, 81}, {59, [3, 4,
6, 71}, {60, [3, 4, 6, 81}, {61, [3, 4, 7, 8]}, {62, [3, 5, 6, 71}, {63, [3, 5, 6, 8]}, {64, [3,
5,7, 8]} {65, [3, 6, 7, 81}, {66, [4, 5, 6, 7]}, {67, [4, 5, 6, 8]},{68, [4, 5, 7, 8]}, {69, [4,
6, 7, 81}, {70, [5, 6, 7, 8]}

KERNEL HIERARCHY

T4 =
0O0000000000000000000O000O000O0O0OO0OO0T1

{29, 42}

u4 =
0000000000111 100000000000011T1
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{11, 12, 13, 14, 27, 28, 29, 30,41, 42,43, 44,57, 58, 59, 60}

picheck (1 1 1 1111 1)

(0O00D0000000001100001000°1

00O0OO

D=
I

picheck (3 3 3 3 3 3 3 3)

m2 =

IR
N

D=
I
N

I

I

http://sadie:15001/home/ph/maple/TRun23234...

010006O0

D=
N
IR

0020220202002020020220002200)

uz2 =

picheck (6 6 6 6 6 6 6 6)
ml=(6 66666 6 6)
”1=(§§§§§§§§)
picheck (6 6 6 6 6 6 6 6)

Column Projections

00100O0O0OO
01000O0OO0CO
00100O0O0OO
P1=01000000
000O0O10O00O
000O0O1O0O00O
000O0OOOOT1
000O0OOOT1

idem-checks

NO-checks

08/22/2008 08:19 AM



http://sadie:15001/home/ph/maple/TRun23234...

100000O0OO
000100O0OO
100000O0OO
Py = 00010000 idem-checks NO-checks
0000O0O1O0O
0000O0O1O0O
0000O0OO0O1O0
0000O0OO0O1O0

Row Projections

N[ o N[~
© NIk O
N[~ o N~
o Nk O
(@) (@) (@)
(@) (@) o
o o o
(@) (@) o

o
N|—
o
N
o
o
o
o

PP = idem-checks

N~ N~
o
o

N~ N

o
o
o
o
o
o

o

o

o

o

o

o
N~ N~
N~ N
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1 1
> 0 > 0 00O0UO
1 1
02020000 64644444
%0 % 0000 O 4 6 4 6 4 4 4 4
L 6 464 44 44
05050000 46464444
T= NM =
00001100 4 4 4 466 4 4
L 4 4 4 4 66 4 4
00005500 4 4 4 4 4 4 6 6
00000 0 %% 4 4 4 4 4 4 6 6
1 1
0 00O0OO0ODO 55
CHECKING NULLSPACES
mA=1[-1,1,1,-1,1,-1, -1, 1]
-1 0 10 O O O O 0O00O0O0OO0OOO0OO0OO
O 0 00 O O -11 0O00O0O0OO0OO0OO0OO0ODO
ker N¢ = RB checks
0O -101 O O O O 0O00O0O0OOOO0OO0ODO
O 0 00 -11 O0 O 0 0O0O0OO0OOO0OO0ODO
mAviakerNC (1 1 -1 -1)
-1 -1 =1 0 0 O t 0 0 -s —-s -5
O 0 o0 -1 -1 -1 O t 0 0 s O
O 0 O o 1 o0 t 0 0 -s -s -5
0O O 1 0 O O O t O O 0
ker Mg = > RB checks
O O O o0 O 1 O 0 t s O O
1 0 O O O o O 0 t s O O
0 1 O O O O -t -t -t 0 0 s
0 0 0 1 0 0 -t -t -t O 0 S
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-11 -1 =111 1 0 0 t 0 0O s

O 0 0 0 O0O01 0 0 0 t 0s O

O 0 0 0 O1O0 0 0 t 0 0O s

ker M, = 1 0 0 0 O0O0O 0 0 0O t 0s O RB checks

O 1 0 0 O0O0O t 0 0O 0 s 0O

O 01 0 O0O0O t 0 0O 0 s 00O

0 0 0 1 0O00O0| |-tt+s —t -ttt t

00 0 0 100 \-tt+s -t -ttt

nmxT=(02 002 2 2)

1 0100O0O00O0 10100000
01 0100O00O0 01 0100O00O0
1 0100O0O00O0 10100000

RNgRe = [0 L 010000 L 01010000
00001100 00001100
000O011O00 00001100
0000O0O0T1T1 0000O0OO0T11
0000O0OO0T11 0000O0OO0T1T1
10100000 10100000
01010000 01010000
10100000 10100000

angs = |0 1010000 L, 101010000
000O011O00 00001100
00001100 00001100
0000O0OO0T11 0000O0O0T1T1
0000O0OO0T1T1 0000O0O0T11

Do these reconstitute N? , true

Ranks: 4, 4, "vs", 4

288 of 359 08/22/2008 08:19 AM



http://sadie:15001/home/ph/maple/TRun23234...

0 00O0OOOO0OO0OO 000O0OOO0OO0OO0OO
0O 00O0OOOO0OO0ODO 0 0O0O0OO0OO0OO0OO0ODO
0O 00O0OOOO0OO0OO 0O00O0O0OOO0OO0OO0OO

CNM=OOOOOOOOSkewT=OOOOOOOOSkewOmega
0O000OOO0OO0OO 0O000O0OOO0OO0OO
0O000O0OOOO0OO0OO 0O00O0O0OOO0OO0OO0ODO
0O000O0OOO0OO0OO 0O000O0OOO0OO0OO
0O000O0OOOO0OO0OO 0O00O0O0OO0OO0OO0OO0ODO

0O000O0OO0OO0OO

0O000O0OO0OO0OO0OO0OO

0O000O0OO0OO0OO

_00000000

100000000

0O00O0O0OO0OO0OO0OO0ODO

000O0OO0OO0OO

0O000O0OO0OO0OO0OO0OO
2 002 0220 10100000
022 02002 01010O0O00O0
02 202002 10100000

MO=20020220N0=01010000
02 202 002 0O000O0OO0O11O00
2 00202220 0O000O0O11O00O0
2 002 0220 0O000O0OO0O0OT11
02202 002 0O000O0O0O0T11

“IS NM a combination of T and Omega?", true

NM=4T + 320

1 1
T(o 000010 5)
"IS NM in Vec(K)?", true
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NM(4 4 4 4 4 6 4 6)
"IS MN in Vec(K)?", true

MN(4 4 4 4 4 6 4 6)
T=16/1,rank=4,ratio=4/1,n2/r=16/1
T =48/1,r =3/4,1/n%=1/4

p2 = 1/8, min T = 8/1, T-check is positive? 8/1
max r = 8/1, r-check is positive? 1/2
IS NOMO a combination of T and Omega? , true
NoMg = OT + 160
There are, 1, partitions and, 2, ranges, with a group size of, 4

KERNEL HAS LINEAR DIMENSION 8
out of total no. of elements equal to 8

dim span idems 2 vs no. of idems 2
"PT1" = {{2, 4}, {1, 3}, {5, 6}, {7, 8}}
"RG1" =1{2, 3,5, 8}
"RG2" =1{1, 4, 6, 7}
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7z -1 7 -1 -1 -1 -1 -1
8 8 8 8
-1 7z -1 7 =1 -1 =1 -1
8 8 8 8 8 8 8 8
7z -1 7 -1 -1 -1 -1 -1
8 8 8 8 8 8 8 8
-1 7z =1 7 =1 -1 =1 -1
8 8 8 8 8 8 8 8
-1 -1 -1 -1 7 7 =1 -1
8 8 8 8 8 8 8 8
-1 -1 -1 -1 7 7 =1 =1
8 8 8 8 8 8 8 8
-1 -1 -1 -1 -1 -1 7 7
8 8 8 8 8 8 8 8
-1 -1 -1 -1 -1 -1 7 7
8 8 8 8 8 8 8 8

1 -1 -1 1 -1 1 1 -1
Mc-scaled = Nc-scaled =
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7 7 7 7 7 7
FFFF 0 F
77771177
S R R e I

NcMe = McN. = commutator =

O O O O © O O o
O O O O ©O O O O
O O O O ©O O O o
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O O O O
O O O O ©O ©O O o
O O O O ©O O O O
O O O O ©O O O o

O O 0O 0O 0O o0 o o © o o o o o o
O 000 o0 o0 o0 o9 O o o o o o o
O O 0O 0O 0 O o0 o© © o o o o o o
O O OO0 0O 0 o0 o © © o o o o o o
O O O 0O 0O 0O o0 o © ©o o o o o o o

O O O O © O o o
O O O O © ©O o o
o O O O O O O O

Eigenvalues M.

., o,o0.,0.,0.,0.,0.,8.]
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Eigenvalues N¢

.,2.,2.,2.,0,0,0.,0.]

Eigenvalues M -scaled

., o.,0.,0,0.,0.,0.,8.1]

Eigenvalues N.-scaled

[1.142857143,2.285714286, 2.285714286, 2.285714286, 0., 0., 0., 0.]
NullSpace M,

{[o,0,0,0,0,1,0,1}I0,0,0,1,0,0,0,1],I0,0,0,0,0,0,1,1],[0,0, 1,0,0,0, 0,
_1]5 [01 01 01 01 11 O’ O! _1]7 [01 11 01 01 01 07 05 _1]1 [15 O! 01 01 O’ O! 07 1]}

NullSpace N,

{[0,-1,0,1,0,0,0,0]1I0,0,0,0,0,0, -1, 1}, [0, 0,0,0, -1, 1,0, 0}, [- 1, 0, 1, O, O,
0,0, Ol}

Eigenvalues My
8., s8.,0.,0.,0.,0.,0.,0.]
Eigenvalues Ny

2.,2.,2.,2.,0,0,0.,0.]

NullSpace My
{-1,0,0,0,0,1,0,0],I[-1,0,0,0,0,0,1,0],[-1,0,0,1,0,0,0,0],[0,-1,0,0, 1,
05 O! 0]5 [01 _]-1 17 05 O! 01 05 0 ] [ ’ _11 Ol 07 05 O! 01 1]}

NullSpace Ny

{[_1’ 01 1’ O’ 01 Os O’ 0]’ [0’ _1’ 01 1’ O’ 01 Os O]’ [O’ 0’ 01 O’ _1’ 11 01 O]’ [O’ O’ O’ 01 O’ O’
-1, 11}

Eigenvalues M
[6., 6., -2.,-2.,-2.,-2.,-2.,-2.]
Eigenvalues N

6.,-2.,-2.,-2.,0,0.,0.,0.]
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NullSpace M

{}
NullSpace N
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{[_1’ Os 11 O’ 01 05 O’ O]s [0’ 01 0’ O’ _1’ 11 Os O]’ [O’ 0’ 01 0’ O’ 01 _11 1]’ [Os _11 0’ 1’ 01

0, 0, O}

Harmonic Basis

H P, O O O O O O
_H P, O O O O O O

O O ©O O B O = O
©O O O O O +r O =
O O ©O O B O = O
©O O O O O +» O =

Commutator(s)

1,2 : commutator =

O O O O ©O O O O
©O O O O O O O O
O O O O O ©O O O

©O O r B O O O O

O O O O ©O ©O O o

SO O rBr B O O O O

O O O O ©O ©O O o

O O O O © © O o

O O O O ©O © O o

= = = = O O O O

O O O O O ©O O o

= = = = O O O O

= = = = O O O O

= = = =R O O O O

O O O O P Rk R K=

O O O O R, Rk KR =

O O O O R, Rk R =

O O O O R, Rk R =

{2’ 3’ 4! 5’ 6! 8}
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TRACE TWO =1
det AT =0

o ol
o
o
o

o [e3][¥,]
o
o

(@) [e2][¥;]
o O

o |
[l

[«2][9;]
o
o
o

|~
o

AT

ol Ol
|~ O~

o
o
o
o
o
o

o
o
o
o
o
o

ANt =
[ 2] [ )] [V,

AT rankingis 5, "vs", 6

Level 2 det = T2 ( —1+5) (2020 — 17455 — 79952 — 4353 + 795* + 375 +
1956 — 957 + 58)

RANK of R is 6

R ranking is 4, "vs", 6

RBAR ranking 3, "vs", 5

RANK of B is 6

B ranking is 4, "vs", 6

BBAR ranking 1, "vs", 2

"R CYCLES", (1 + v[5] v[8]) (1 + v[1] v[2] v[7])
"B CYCLES", 1 + v[2] v[3]

Eigenvalues
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R: [-1.,-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.86602540401, 1.,

1.,0.,0.,0.]

B: [0,0,0,0,0,0,1,-1]

NullSpace of R

{[o,0,1,0,0,0,0,0]I[0,0,0,1,0,0, 0, O}

NullSpace of B

{[0,0,0,0,0,0,0,1],[0,0,0,0,0, 0, 1, O}

NullSpace of R*

{[o0,0,0,0,-1,1,0,0],1[0, -1,0, 1, O, O, O, O]}

NullSpace of B*

{[0,0,0,0,-1,1,0,0]1[0, -1,0, 1, O, O, O, O]}

FIXED POINTS DIMENSION 1

0
0
4
0

PROTO-M =
12

8

0 4 0 12
0 12 0 4
12 0 12 O
0 12 0 8
4 0 8 O
4 0 8 O
0O 0 0 4
8 0 0 O

"RANK of Nis ", 2, "RANK of Mis *, 8

"RANK of the KERNEL is ", 2

"ldemSolvability Check", 3

degree 1: % (v[1] + v[2] + vI[3] + v[4] + v[5] + v[6] + v[7] + VI[8])

S 0 O b~ b
4 O O O o
©O O O O 0 ™

12 0 12
0 12 O

R O Rr RBr O r O O

R O R Rkr O r O O

O PR O O B, O R K=

R O R R O B O O

_ O = =k O = O O

O P O O B, O R K=
O r O O r O Rr B
O r O O r O Rr B

“Trace mark", 2, "Rank mark", 2, "for kernel rank", 2

degree 2: % (v[1lv[3]+ 3Vv[1]v[5] + v[1]v[6] + 2Vv[1]v[8] + 3Vv[2]v[3] + v[2]Vv[5] + V|
2]vi6] + 2v[2]v[8] + 3v[3]v[4] + 2v[4]v[5] + 2v[4]v[6] + v[5]v[7] + 3v[6]v[7] + 3Vv[7

1v(8])
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Group spectrum 1+ t + £2

KERNEL STRUCT URE

"PT1" = {{3, 5,6, 8},{1, 2, 4, 7}}

"RG1" = {7, 8}
"RG2" = {6, 7}
"RG3" = {5, 7}
"RG4" = {4, 6}
"RG5" = {4, 5}
"RG6" = {3, 4}
"RG7" = {2, 8}
"RG8" = {2, 6}
"RG9" = {2, 5}
"RG10" = {2, 3}
"RG11" = {1, 8}
"RG12" = {1, 6}
"RG13" = {1, 5}
"RG14" = {1, 3}

m2=1[0,1,0,3,10,2,3,0,1,1,0,2,3,0,0,0,0,2,2,0,0,0, 1,0, 3, 0, 3]
supp M2 =1{2,4,5,7,8, 10, 11, 13, 14, 19, 20, 24, 26, 28}

u2=1[0,101,10,1,10,1,1,0,110,0,1,0,1,1,0,1,0, 1,0, 1,0, 1]
supp u2 =1{2,4,5,7, 8,10, 11, 13, 14, 17, 19, 20, 22, 24, 26, 28}

Action of R on ranges, [[13], [11], [11], [1], [1], [2], [3], [1], [1], [2], [9], [7], [7], [8]]
Action of B on ranges, [[13], [5], [5], [6], [6], [10], [14], [6], [6], [10], [12], [4], [4], [8]]

g-(3 3 1 1 1 3 1 1 1 3 1 1 3 1
28 28 28 14 14 28 14 28 28 28 14 28 28 28

RPARTS [1]
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BPARTS [1]

o= (1)

Action of R and B on the blocks of the partitions:
R-BLOCKS,

[1, 2]
B-BLOCKS,

[2, 1]

with invariant measure, [1, 1]

N by blocks, N - check: true

by =1{3,5,6, 8}
b, ={1,2,4,7}

dim(span of partition vectors), rank(Ng), rank(N): 2, 2,2

LIE STRUCT URE

Dimension of Lie algebra: 37, Shape: 15 22/20

CLB =

_ O = = O = O O

O Br O O R O = K=

R and B Cycles. V.
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1 1 1 1 1
3 3 00O00O 3 0 0 55 00O0O0OO0
1 1 1 1 1
3 3 00O00O 3 0 0 55 000O0O
1 1 1 1
0 00O > 0 0 > 0 55 00O0O0OO0
1 1 1 1 1
3 3 00O00O 3 0 0 55 000O0O
QR = 1 o il
0O 00O > 0 0 > 0 55 00O0O0OO0
1 1 1 1
0 00O > 00 > 0 55 000O0O
1 1 1 1 1
3 3 00O00O 3 0 0 55 00O0O0OO0
1 1 1 1
0 00O > 00 > 0 55 000O0O
Qr in Vec(K)?, {{5, 8}, {1, 2, 7}}, true
Qpin Vec(K)? , {{2, 3}}, true
-1 23 7 =9 -1 =17 7 =9
40 40 40 40 40 40 40 40
S -7z =23 1 9 -7 17 1
40 40 40 40 40 40 40 40
1l =23 -z 9 1 17 =7 9
40 40 40 40 40 40 40 40
S -7z =23 1 9 -7 17 1
V= 40 40 40 40 40 40 40 40
|z 21 -9 -17 7 -1 -9 23
40 40 40 40 40 40 40 40
Z =1 =9 17 7 -1 =9 23
40 40 40 40 40 40 40 40
iz 9 1 -7 =23 9 1 =7
40 20 40 40 40 40 40 40
-7 =9 -1 7 23 =9 =1 7
40 40 40 40 40 40 40 40

Omega-checks true, true

"I-V is singular”
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02 %)vs(o 00000O0O0) ugvsQU-v) !

|
Q|
D=

o=

n3=(o 110000 o)vs(o 110000 o) uQg vs QU+ V) 1
LOCAL GROUPS

1, "partition”, {{3, 5, 6, 8}, {1, 2, 4, 7}}

1, "range", [7, 81,118, 8,7,8,7,7,8,7],[7,7,8,7, 8, 8, 7, 8l

2, "range", [6, 71, ([7,7,6,7,6,6,7,6],[6,6,7,6,7,7,6, 7]

3, "range", [5, 71, [[7, 7,5,7,5,5,7,5],[5,5,7,5,7,7,5, 7]
4, "range", [4, 6], [[6, 6, 4, 6, 4, 4, 6, 4],[4, 4,6, 4, 6, 6, 4, 6]]
5,"range", [4, 51, [[5, 5, 4, 5, 4, 4,5, 4],[4,4,5,4,5,5, 4, 5]
6, "range”, [3, 4], [[4, 4, 3, 4, 3, 3,4, 3], (3, 3, 4, 3, 4, 4, 3, 4]]
7,"range", [2, 8],[[8, 8, 2, 8, 2,2, 8,2],[2,2,8,2,8,8, 2, 8]
8, "range", [2, 6], [[6, 6, 2, 6, 2, 2, 6, 2], (2, 2, 6, 2, 6, 6, 2, 6]]
9, "range’, [2, 5], [[5, 5, 2,5,2,2,5,2],[2,2,5,2,5,5, 2,5]]
10, "range”, [2, 31,13, 3, 2,3, 2,2, 3, 2], 12, 2, 3, 2, 3, 3, 2, 3]]
11, "range", [1, 81,118, 8, 1,8,1,1,8,1],[1,1,8,1,8,8,1, 8]
12, "range", [1, 6], [[6, 6, 1,6, 1,1,6,1],([1,1,6,1,6,6, 1, 6]]
13, "range’, [1, 5], [[5, 5,1, 5,1, 1,5,1],[1,1,5,1,5,5, 1, 5]]
14, "range", [1, 31,13, 3,1,3,1,1,3,1],[1, 1, 3,1, 3, 3, 1, 3]]

01
"group has", 2, "elements" Group element 1,1 = <1 0>

g1 = |[1,2]]

9= |l
linear dimension, 2

"Symmetric?", true
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Is Z in Vec(K)? true
(h[2] h[l])

"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 o>
01

2, "coeff", 1

2[2]=<0 1)
10

Check abelian

1, 2, true
1. 1.
EIGS =
1. -1.
PermChars : =
11
0 2
11

Group spectrum: 1+t + t2

Molien Series to order 10: 1+t + 21‘2 + 21‘3 + 3t4 + 3t5 + 4t6 + 4t7 + 5t8 +5
t9 + 6¢10

n-choose-rank

{1,[1, 21}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [1, 71}, {7, [1, 8]}, {8, [2, 31},
{9, [2, 41}, {10, [2, 5]}, {11, [2, 6]}, {12, [2, 7]}, {13, [2, 8}, {14, [3, 4]}, {15, [3, 5]},
{16, [3, 61}, {17, [3, 71}, {18, [3, 8}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 71}, {22, [4, 8]},
{23, [5, 6]}, {24, [5, 71}, {25, [5, 8]}, {26, [6, 71},{27, [6, 8]}, {28, [7, 8]}
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KERNEL HIERARCHY

m2 =

http://sadie:15001/home/ph/maple/TRun23234...

(010310230110230000220001030 3)

{2,4,5,7, 8,10, 11, 13, 14, 19, 20, 24, 26, 28}

uz2 =

(0101101101101 100101101010101)

{2,4,5,7,8,10, 11, 13, 14, 17, 19, 20, 22, 24, 26, 28}

picheck (7 7 7 7 7 7 7 7)

picheck (7 7 7 7 7 7 7 7)

Column Projections

R O R kR O LR O O

o O O O O O O O
o O O O O O O O
o O O O O O O O
o O O O O O O O
o O O O O O O O
o O O O O O O O
O Br O O B O =k =

idem-checks

NO-checks
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0O0000O0OO0OT1DO0
0O0000O0OO0OT1I0O0
0000O0O1O00O0
Py = 00000010 idem-checks NO-checks
00000100
0000O0O1O00O0
0 000O0OO0OT1I0O0
0000O0O1O00
0 000O0OO0OT1I0O0
0O0000O0OO0OT1I0O0
00001000
P3 = 00000010 idem-checks NO-checks
00001000
00001000
0 000O0OO0OT1I0O0
00001000
0O 00100O00O0
0O 0010O0O00O0
0 000O0O1O00
Py = 00010000 idem-checks NO-checks
0O 000O0O1O00
0O 000O01O00
0O 00100O00O0
0O 000O0O1O00O0
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000100O0OO
000100O0OO
00001O0O0O
Ps = 00010000 idem-checks NO-checks
00001O0O0O
00001O0O0O
000100O0OO
00001O0O0O
00010O0O0O
00010O0O0O
001000O00O
Pe = 00010000 idem-checks NO-checks
001000O0O
00100O0O0OO
00010O0O0OO
00100O0O0O
01000O0O0OO
010000O0O
0000O0O0O01
P; = 01000000 idem-checks NO-checks
0000O0O0O01
00000O0O01
01 000O0O0OO
00000O0O01
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01 0000O00O0
01 0000O00O0
0000O0O1O00O0
Pg = 01000000 idem-checks NO-checks
00000100
0000O0O1O00O0
01 0000O00O0
0000O0O1O00
01 0000O00O0
01 0000O00O0
00001000
Pg = 01000000 idem-checks NO-checks
00001000
00001000
01 000O0O00O0
00001000
01 000O0O00O0
01 0000O00O0
00100000
P1o = 01000000 idem-checks NO-checks
00100000
00100000
01000000
00100000
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©O B O O +r O K K~ O B O O R O KR M

O R O O R, O R =

O O O O © O O O

O O O O O ©o o o
©O O O O O ©o o o
©O O O O O ©o o o

O O O © O © o o
SO O O O O © o o
SO O O O O © o o

O O O O © O O o

O O O O © O O o

©O O O O O ©o o o O O O ©O O ©o o o

m O kR Rk O L O O

R O B B O B O O O O O O © O o o

o O O O O O O O

©O O O O O O O o O O O O © O o o

o O O O O O O O

OO O O O O O O O _ O =B = O = O O

o O O O O O O O
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idem-checks NO-checks

idem-checks NO-checks

idem-checks NO-checks
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10000O0O0OO
10000O0O0O0O
001000O0O0O
10000O0O0OO
P14 = idem-checks NO-checks
001000O00O0
001000O0OO
10000O0O00O
001000O0OO
Row Projections
1 1 1 1
1 1 1 1
720720020
1 1 1 1
002022073
1 1 1 1
720700320 _
PP = . - ) idem-checks
00202203
1 1 1 1
002053207
1 1 1 1
720700320
1 1 1 1
00202203
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Bl D=

o EN N
o

o EN R N [
o
o

N N

o
I
ENI
Nl

o
N

o
o
o
o

I

NM =

I
O N
O B

N N
N N
N~ N
N~ BN

o MO O »NO N
o MO O » O BN B
A O DM DO DO O
= T N T o TN N S NN
A O DM DO DO O
A O DM DO DM OO
= T N S o TN N S NN
A O DM DO DO O

D=
NI
o
N
o
o
ENIE
o

N
N
N
N

CHECKING NULLSPACES

mA=1[0,0,-1,-1,0,0, 1, 1]

,.,
I
~

-1

ker Nc = RB checks

I

[
nw O O O O
O O u »u O O

o
= O O O O O
I
=
O »r O O O O
© ©O »r O O O

|

~
~ ~ O O O O
O O ~ ~ O O

O O O = O O
©O O O O O~
o O O O ~» O
©O O O O ~ un
I
—~
©O O O O wun
I
“n

|
~
[

mAviakerNC(1 1 0 0 -1 0)

-1 —-Ss+t
-1 s+t
1 —-t+s
ker Mg = _11 _j:t RB checks

—t+s
1 —t+s

-1 | -s+t

1 —t+s
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01 t s

01 t s

10 st

ker M¢ = 01 s RB checks

10 st

10 st

01 t s

10 st

nxt = (4 4)

11010010 10000O0OO0OO
11010010 01010000
001011001 001000O0OO0

RNOR*=11010010,RR""‘=01010000
001011001 00001100
001011001 00001100
11010010 0 000O0OO1O0
001011001 000O0OOO0O1
11010010 10000O0O0OO
11010010 01010000
001011001 001000O0OO

BNOB*=11010010,BB*=01010000
001011001 00001100
001011001 00001100
11010010 0 000O0OOT1O0
001011001 000O0OOO1

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2
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00000000 00000000
00000000 00000000
00000000 00000000

CNM=00000000 SkewT=OOOOOOOO Skew Omega
00000000 00000000
00000000 00000000
00000000 00000000
00000000 00000000

0000000 O

000000O0O

000000O0O

looooo0o000

"looooo0oo0o0o0

000000O00O

000000O0O

000000O0O
4 0 2 0L 4 0 2
0 4 F o037 7 03 11010010
;¥4¥0000 11010010
D o124 £ B o g 00101101

Mo = 7 7 7 NO=11010010
24 g 8 4 9 4 o 00101101

00101101

7 7037 04 20 11010010
OOOO%¥4¥ 00101101
588 0 0 0 014

“IS NM a combination of T and Omega?", true

NM = 16T + 0Q
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-
N
NI
D=
o

"IS NM in Vec(K)?", true
NM(4 4 0400040040 4 4)
"IS MN in Vec(K)?", true

MN(4 40400040040 4 4)
T=32/1,rank=2,ratio=16/1,n2/r=32/1
T =32/1,r=1/2,71/n%*=1/2

pz =1/8, min T = 8/1, T-check is positive? 24/1
max r = 8/1, r-check is positive? 3/4
IS NOMO a combination of T and Omega? , true
NoMg = OT + 32Q
There are, 1, partitions and, 14, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 28

dim span idems 7 vs no. of idems 14

"PT1" = {{3, 5,6, 8},{1, 2, 4, 7}}

"RG1" = {7, 8}
"RG2" = {6, 7}
"RG3" = {5, 7}
"RG4" = {4, 6}
"RG5" = {4, 5}
"RG6" = {3, 4}
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"RG7" = {2, 8}

"RG8" = {2, 6}

"RGY" = {2, 5}

"RG10" = {2, 3}

"RG11" = {1, 8}

"RG12" = {1, 6}

"RG13" = {1, 5}

"RG14" = {1, 3}
3 .12 -1 2 21l
=2 2 3 2 -1 -1-1 -1

" -1 -1 2 T R . -

2 2 113 12
2211 13 2
-1 -1-1-132 2 3 2
il 11112 3

312 of 359 08/22/2008 08:19 AM



http://sadie:15001/home/ph/maple/TRun23234...

7 7 =1 7 =1 -1 7 -1
8 8 8 8 8 8 8 8
7 7 =1 7 =1 =1 7 -1
8 8 8 8 8 8 8 8
=1 =1 7 =1 7 7 =1 7
8 8 8 8 8 8 8 8
7 7 =1 7 =1 =1 7 -1
8 8 8 8 8 8 8 8
=1 =1 7 =1 7 7 =1 7
8 8 8 8 8 8 8 8
=1 =1 7z =1 7 7 =1 7
8 8 8 8 8 8 8 8
7 7 =1 7 =1 =1 7 -1
8 8 8 8 8 8 8 8
=1 =1 7 =1 7 7 =1 7
8 8 8 8 8 8 8 8
1 =L =1 =1 5 -1 -1 1
3 7 3 21 7 3 21
=1 47 =2 =1 =1 -1 -1 1
3 21 3 7 7 3 21
=1 5 7 5 =z -1 -1 -1
7 21 21 3 3 3 3
-1 -1 5 4 1 1 -1 -1
3 3 21 21 21 3 3
Mc-scaled = Nc-scaled =
> -1 -1 1 4 =1 -1 -1
21 7 3 21 3 7 3
=1 -1 -1 1 -1 47 5 =1
7 7 3 21 3 21 3
=1 -1 -1 -1 -1 5 71 35
3 3 3 3 7 21 21
1 1 -1 -1 -1 -1 5
21 21 3 3 3 3 21
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-1 -1 -1 -1
11 = 1 == 1 =
-1 -1 -1 -1
11 = 1 == 1 =
-1 -1 -1 -1
77171 171
-1 -1 -1 -1
11 = 1 == 1 =
-1 -1 -1 -1
77171 171
-1 -1 -1 -1
77171 171
-1 -1 -1 -1
11 = 1 == 1 =
-1 -1 -1 -1
77171 171
0O 00O0O0OO0O0OO0OO0ODO 0O 00OO0O0OO0O0OO0OO0ODO
0O 00O0OOOO0ODO 0O 00O0OOOO0ODO
0O 00O0O0OO0OO0OO0ODO 0O 00O0O0OO0OO0OO0ODO0
0O00OO0O0O0OO0ODO 0O00O0OO0O0OO0ODO
NcMe = McN¢ = commutator =
0O 00OO0O0OO0OO0OO0DO 0O 00O0O0OO0OO0DO0
0O 00OO0O0O0OO0ODO 0O00O0O0O0OO0ODO
0O 00O0O0OO0OO0DO0 0O 00O0O0OO0OO0OO0DO
0O 00O0O0O0OO0OODO 0O 00O0O0O0OO0DO
000O0OO0O0OO0O0ODO
000O0O0O0O0ODO
000O0O0OO0OO0O0ODO
000O0O0O0O0ODO
000O0O0O0OOO0OTD
000O0O0O0O0ODO
0 00O0O0O0OOO0OTD
000O0O0OO0O0OO0ODO

Eigenvalues M.

[0., 0., 5.082918009, 2.118627666, 3.084168612, 5.881372334, 2.917081990,
4.915831388]
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Eigenvalues N¢
0., 0.,0.,0.,0.,0,4.,3.]
Eigenvalues M -scaled

[0., 0., 1.694306003, 0.7062092219, 1.028056204, 1.960457444, 0.972360664 3,
1.638610464]

Eigenvalues N.-scaled
[0.,0.,0.,0.,0.,0.,4.571428571, 3.428571429]
NullSpace M,

{[1,1,0,1,0,0,1,0]1[0,0,1,0,1, 1,0, 11}
NullSpace N,

{[0 1,0,
0], [1

Eigenvalues My

0,000,[00-1010,0,0]I00,-1,0,0,1,0,0],I0,-1,0, 0, 0,
0,0,0000],I00-1,0,0,0,0, 1]}

[0., 8., 5.082918009, 2.118627666, 3.084168612, 5.881372334, 2.917081990,
4.915831388]

Eigenvalues Ny
[4.,4.,0.,0.,0.,0.,0.,0.]
NullSpace Mg

{{1,1,-1,1,-1,-1, 1, -1}}

NullSpace Ny
{[_1’ 01 0’ O’ 01 Os 11 0]’ [_1’ 0 O 1 O’ ’ Os O]’ [O 0 1’ 01 O’ 11 01 O]’ [_1’ 1’ 0’ O’ 01
00,0,I00-10,0,0,0,1][0,0,-1,0, 1,0, 0, O}

Eigenvalues M

[-4., 4., 1.082918009, -1.881372335, -0.9158313892, 1.881372335,
-1.082918009, 0.9158313890]

Eigenvalues N

[, 0.,0.,0.,0.,0.,4.,-4.]
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NullSpace M

{}

NullSpace N

]’ [O’ O’ 0, _11 O’ O’ 1’ O]’ [O! O’ 0’ 0, 0’

, -1, 0, 0]}

o o

Harmonic Basis

00101101

00101101

11010010
00101101

11010010
11010010
00101101

11010010

{2’ 3’ 4’ 51 7’ 8}

TRACE TWO =1

det AT =0

08/22/2008 08:19 AM
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o o=
[e2][¥;]

[«2][9;]
|~

[e2][V;]
A=

(«2][9;]
o
|~
o

AT =

v O

o

o A= Ol
o

o

| O|un
AN~ Q|

AT rankingis 5, "vs", 6

Level 2 det = 16384
sT+s8)(-1+5)
RANK of R is 6

R ranking is 4, "vs", 6
RBAR ranking 1, "vs", 2
RANK of B is 6

B ranking is 4, "vs", 6

BBAR ranking 3, "vs", 5

"R CYCLES", 1 + v[5] v[§]
"B CYCLES", (1 + v[2] v[3]) (1 + v[1] v[6] V[8])

Eigenvalues

R: [0,0,0,0.,0,0,1,-1]

L (_2020- 17455 — 79952

http://sadie:15001/home/ph/maple/TRun23234...

— 4353 4+79s% +375s°+195° — 9

B: [-1.,-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.8660254040 I, 1.,

1.,0.,0.0.]

NullSpace of R
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{{1,0,0,0,0,0,0,0]10,0,1,0,0,0, 0, O}
NullSpace of B
{[o,0,0,0,1,0,0,0][0,0,0,0,0,0, 1, O}
NullSpace of R*
{fo,-1,0,1,0,0,0,0],[0,0,0,0,0,0, 1, -1]}
NullSpace of B*
{fo,-1,0,1,0,0,0,0],[0,0,0,0,0,0, 1, -1J}
FIXED POINTS DIMENSION 1

0O 4 12 12 0 0 O O 01111000
4 0 0 O O 12 8 4 10000111
12 0 0 0 0 8 O 8 10000111
PROTO-M — 12 0 0 0 0 4 8 4 N=10000111
0O 0 0 0 0 4 12 12 10000111
0 12 8 4 4 0 0 O 01111000
0 0 8 12 0 0 O 01111000
0 8 4 12 0 0 O 01111000

"RANK of Nis ", 2, "RANK of Mis *, 8

"RANK of the KERNEL is ", 2

"ldemSolvability Check", 3 "Trace mark", 2, "Rank mark", 2, "for kernel rank", 2
degree 1: % (v[1] + v[2] + v[3] + v[4] + v[5] + v[6] + v[7] + v[8])

degree 2: 2l8 (v[1lv[2] + 3v[1]v[3] + 3v[1]v[4] + 3v[2]v[6] + 2Vv[2]v[7] + v[2]Vv[8] +

2v[3]v[6] + 2Vv[3]v[8] + v[4]v[6] + 2Vv[4]v[7] + v[4]v[8] + v[5]v[6] + 3V[5]v[7] + 3 V]
5]vi[8])
Group spectrum 1+t + £2

KERNEL STRUCT URE

"PT1" = {{1, 6, 7, 8}, {2, 3, 4, 5}}
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"RG1" = {5, 8}
"RG2" = {4, 8}
"RG3" = {3, 8}
"RG4" = {2, 8}
"RG5" = {5, 7}
"RG6" = {4, 7}
"RG7" = {2, 7}
"RG8" = {5, 6}
"RG9" = {4, 6}
"RG10" = {3, 6}
"RG11" = {2, 6}
"RG12" = {1, 4}
"RG13" = {1, 3}
"RG14" = {1, 2}

m2 =][1,3,3,0,0,0,0,0,0,0,3,2,1,0,0,2,0,2,0,1,2,1, 1, 3,3,0,0, O]
supp 2 ={1, 2, 3, 11, 12, 13, 16, 18, 20, 21, 22, 23, 24, 25}

u2=1[1,1,1,10,0,0,0,0,0,1,1,1,0,0,1,1,1,0,1,1,1,1, 1, 1,0, 0, O]
supp u2 =1{1, 2, 3,4, 11, 12, 13, 16, 17, 18, 20, 21, 22, 23, 24, 25}

Action of R on ranges, [[1], [5], [8], [5], [1], [5], [5], [2], [6], [9], [6], [7], [11], [7]]
Action of B on ranges, [[12], [13], [14], [13], [12], [13], [13], [2], [3], [4], [3], [10],
[11], [10]]

g=(< i1 L L 3 L 1 1 1 1 3 3 3 1
28 28 14 28 28 14 14 28 28 14 28 28 28 28

RPARTS [1]
BPARTS [1]

o= (1)
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Action of R and B on the blocks of the partitions:
R-BLOCKS,

[2, 1]
B-BLOCKS,

[1, 2]

with invariant measure, [1, 1]

N by blocks, N - check: true

b1 ={1,6,7, 8}
b, =12, 3, 4,5}

dim(span of partition vectors), rank(Ng), rank(N): 2, 2,2

LIE STRUCT URE

Dimension of Lie algebra: 37, Shape: 15 22/20

CLB =

= = = O O O O =

O O O B R K= =

R and B Cycles. V.
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1 1 1 1 1
00O0O 5 00 > 3 0 00O 3 0 3
1 1 1 1
0 0O00O > 00 > 0 55 0 0O0O0DO O
1 1 1 1
00O0O > 00 > 0 55 00O0O0O
1 1 1 1
0 0O0O > 00 > 0 55 00O0O0DO O
Ok = 1 e
00O0O > 00 > 0 55 00O0O00O
1 1 1 1 1
0 0O0O > 00 > 3 0 00O 3 0 3
1 1 1 1 1
00O0O > 00 > 3 0 00O 3 0 3
1 1 1 1 1
0 0O00O > 00 > 3 0 00O 3 0 3
Qr in Vec(K)? , {{5, 8}}, true
Qg in Vec(K)?, {{1, 6, 8}, {2, 3}}, true
-1 23 7 =9 -1 =17 7 =9
40 40 40 40 40 40 40 40
S -7 =23 1 9 =7 17 1
40 40 40 40 40 40 40 40
1l =23 -z 9 1 17 -7 9
40 40 40 40 20 40 40 40
S -7 =23 1 9 =7 17 1
y_| %0 @0 30 30 0 70 20 20
|z =1 -9 -17 7 -1 -9 2
20 40 40 40 20 40 40 40
-z 1 9 17 -z 1 9 =23
40 40 40 40 40 240 40 40
-7 =9 =1 7 23 =9 =1 7
40 40 40 40 40 40 40 40
-7 =9 -1 7 23 =9 =1 7
40 40 40 40 40 40 40 40

Omega-checks true, true

"I4+V is singular"
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o
o
o
N|—
o
o
|—=
N —
<
wn
—_—
o
o
o
o
N|—
o
o

) QR vs QU-V) ~1

N[~

7TR=(0

1

mg = (& 0 )vs(0 0000000 ulgysa(+V)”!

I
BN

LOCAL GROUPS

1, "partition”, {{1, 6, 7, 8}, {2, 3, 4, 5}}

1, "range”, [5, 8], [[8, 5, 5,5,5,8,8,8],[5,8,8,8,8, 5,5, 5]]
2, "range", [4, 8], [[8, 4,4, 4,4, 8,8,8],[4, 8, 8, 8, 8, 4, 4, 4]]
3, "range", [3, 8], [[8, 3, 3, 3,3,8,8,8],13, 8,8, 8,8, 3, 3, 3]]
4, "range", [2, 8], [[8,2,2,2,2,8,8,8],[2, 8, 8,8, 8, 2, 2, 2]]
5, "range’, [5, 7], [7, 5,5,5,5,7,7,7,5,7,7,7,7,5, 5, 5]]
6, "range", [4,7],[[7,4,4,4,4,7,7,7],[4,7,7,7,7,4, 4, 4]]
7,"range", [2,71,([7,2,2,2,2,7,7,7,[2,7,7,7,7,2, 2, 2]]
8, "range”, [5, 6], [[6, 5, 5, 5, 5, 6, 6, 6], [5, 6, 6,6, 6,5, 5, 5]]
9, "range’, [4, 6], [[6, 4, 4, 4, 4, 6, 6, 6], [4, 6, 6, 6, 6, 4, 4, 4]]
10, "range", [3, 6], [[6, 3, 3, 3, 3, 6, 6, 6], [3, 6, 6, 6, 6, 3, 3, 3]]
11, "range", [2, 6], [[6, 2, 2, 2, 2, 6, 6, 6], [2, 6, 6, 6, 6, 2, 2, 2]]
12, "range", [1,4],[[4,1,1,1,1,4,4,4],[1,4,4,4,4,1, 1, 1]]
13, "range, [1, 3], 13,1, 1,1, 1, 3,3,3],[1, 3,3, 3,3,1, 1, 1]]
14, "range’, [1, 2], [[2,1,1,1,1,2,2,2],[1,2,2,2,2,1, 1, 1]]

10
"group has", 2, "elements" Group element 1,1 = <0 1>

g1 = |l
g = II1, 2]]
linear dimension, 2

"Symmetric?", true
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Is Z in Vec(K)? true
(h[l] h[2])

"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 o>
01

2, "coeff", 1

2[2]=<0 1)
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. -1.

PermChars : =

= N =
= O =

Group spectrum: 1+t + t2

Molien Series to order 10: 1+t + 21‘2 + 21‘3 + 3t4 + 3t5 + 4t6 + 4t7 + 5t8 +5
t9 + 6¢10

n-choose-rank

{1,[1, 21}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [1, 71}, {7, [1, 8]}, {8, [2, 31},
{9, [2, 41}, {10, [2, 5]}, {11, [2, 6]}, {12, [2, 7]}, {13, [2, 8}, {14, [3, 4]}, {15, [3, 5]},
{16, [3, 61}, {17, [3, 71}, {18, [3, 8}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 71}, {22, [4, 8]},
{23, [5, 6]}, {24, [5, 71}, {25, [5, 8]}, {26, [6, 71},{27, [6, 8]}, {28, [7, 8]}
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KERNEL HIERARCHY

me =
(1330000000321002020121133000)

{1, 2,3, 11, 12, 13, 16, 18, 20, 21, 22, 23, 24, 25}

uz2 =
(1111000000111001110111111000)

{1, 2,3, 4,11, 12, 13, 16, 17, 18, 20, 21, 22, 23, 24, 25}

picheck (7 7 7 7 7 7 7 7)

picheck (7 7 7 7 7 7 7 7)

Column Projections

idem-checks NO-checks

o O O O O O O O
o O O O O O O O
o O O O O O O O
o O O O O O O O
O O O B = = O
o O O O O O O O
o O O O O O O O
= = =B O O O O ¥
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0 00O0O0OO0OO01
00010000
00010O0O00O0
Py = 00010000 idem-checks NO-checks
00010000
000O0O0OO0OO01
0 00O0O0OO0OO01
000O0O0OO0OO01
0000O0OO0OO01
001000O00O0
00100000
P3 = 00100000 idem-checks NO-checks
001000O00O0
0 00O0O0OO0OO01
0 00O0O0OO0OO01
000O0O0OO0OO01
0 000O0OO0OO01
01 000O0O00O0
01 0000O00O0
Py = 01000000 idem-checks NO-checks
01 0000O00O0
0 000O0O0OO01
0O 000O0OO0OO01
0 000O0O0OO01
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00000010
00001000
00001000
Ps = 00001000 idem-checks NO-checks
00001000
00000010
00000010
00000010
00000010
0001000O00O0
000100O00O0
Pe = 00010000 idem-checks NO-checks
000100O00O0
00000010
00000010
00000010
00000010
010000O00O0
010000O00O0
P; = 01000000 idem-checks NO-checks
010000O00O0
00000010
00000010
00000010
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0000O0O1O00O0
00001000
00001000
Pg = 00001000 idem-checks NO-checks
00001000
0000O0O1O00O0
00000100
0000O0O1O00
0O 000O01O00
0 00100O00O0
0O 00100O00O0
Pg = 00010000 idem-checks NO-checks
0O 0010O0O00O0
00000100
0O 000O01O00
0O 000O0O1O00
00000100
00100000
00100000
P1o = 00100000 idem-checks NO-checks
00100000
0000O0O1O00
0000O0O1O00
0000O0O1O00
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0000O0O1O00O0
01 0000O00O0
01 0000O00O0
P11 = 01000000 idem-checks NO-checks
01 0000O00O0
0000O0O1O00
00000100
0000O0O1O00
1 0000O0O0O
00010O0O00O0
0001O0O0O00O0
Pio = 000100600 idem-checks NO-checks
0001O0O0O00O0
1 0000O0O0O
1 0000O0O0O
1 0000O0O0O
1 0000O0O0O0
00100O0O00O0
00100O0O0O0
P13 = 00100000 idem-checks NO-checks
00100O0O0O0
1 0000O0O0O
1 0000O0O0O
1 0000O0O0O
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10000000
01 0000O00O0
01 000O0O00O0
01 0000O00O0
P14 = idem-checks NO-checks
01 000O0O00O0
100000O00O0
100000O00O0
100000O00O0
Row Projections
1 1 1 1
ZOOOOZZZ
1 1 1 1
OZZZZOOO
1 1 1 1
OZZZZOOO
1 1 1 1
OZZZZOOO _
PP = L1 11 idem-checks
022232000
1 1 1 1
ZOOOOZZZ
1 1 1 1
ZOOOOZZZ
1 1 1 1
ZOOOOZZZ
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1 1 11
loooo0iil
1111
023323000 400004 4 4
1111 4 4 4 4
04444000 0 0 0O
111 1 04444000
072332000 04444000
=111 M=lo 2422000
OZZZZOOO
400004 4 4
1 o000l 1l1l
4 7 4 % 400004 4 4
1 1 1 1 4000044 4
ZOOOOZZZ
1 1 11
f1ooo0o0iil
CHECKING NULLSPACES
mA=1[-1,0,-1,0,1,0, 1, O]
0O -1 100O0O00O0 Ot -t0O0 s -s O
0O -1 0100O00O0 0 O 00 O O O
0O -1 001000 0 -ttt 0 O -s s
ker N¢ = RB checks
-1 0 00O0O1O0O 0 -s 0O -t 0 t
-1 0 00O0OO01O t —-s O s -t 0 O
10 000001 |t —s 0 0s -t 0 O

mAviakerNC(-1 0 1 0 1 0)

1 —-s+t
-1 —t+s
-1 —t+s

ker Mgy = _1 _Z:S RB checks
- —t+s
1 —-s+t
1 —s+t
1 —s+t
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ker M. = RB checks

= = B O O O O =
~
“n

O O OB B = = O
~ ~ ~ U

h u u

nxt = (4 4)

O O O O O O O

RNgR* = , RR*

= = = O O O O =
O O O B B = = O
O O O B B = = O
O O O B B = = O
O O O B M = = O
R B B O O O O
R B B O O O O ¥
R = B O O O O ¥
O O O O = O = O
O O O O O —» O O
O O O O = O = O
O O O r O O O o
O O B O O O O O
= =) O O O O O O
= = O O O O O O

BNpB* = , BB* =

_ = = O O O O =
©O O O B R = = O
©O O O B B = = O
©O O O B R = = O
O O O B = = = O
R B B O O O O B
R B B O O O O B
— = B O O O O ¥
o O O O O O O ¥
O O O O R O = O
O O ©O O O » O O
O O O O B O = O
O O O »r O O O o
O O B O O O O O
_ = O O O O O O
= = O O O O O O

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2
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00000O0OHDO 00000O0ODO
00000O0ODO 00000O0OO
00000O0OHDO 00000O0ODO

CNM=00000000 SkewT=OOOOOOOO Skew Omega
00000O0O0O 00000O0O0DO
00000O0OO 00000O0OO
00000O0O0O 00000O0O0O
00000O0OO 00000O0OO

00000O0OO

00000O0OO

00000O0OO

[oooo0o0o000

"looooo0oo0o0o0

00000O0OHO

00000O0O0O

00000O0O0HDO
4 2212 0 0 0 o0
7 4 0003F 32 3 10000111
172040()%0% 01111000
2 g 0 4 o & & 01111000

Mo=7 7 7 7 NO=01111000
00 00 4 %1212 01111000

10000111

o 258 2 2 4 0 0 10000111
0 8 0 812 g 4 o 10000111
0 48 4% 0 0

“IS NM a combination of T and Omega?", true

NM = 16T + 0Q
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"IS NM in Vec(K)?", true
NM(O O 4 4404440000 4)
"IS MN in Vec(K)?", true

MN(O O 4 4404440000 4)
T=32/1,rank=2,ratio=16/1,n2/r=32/1
T =32/1,r=1/2,71/n%*=1/2

pz =1/8, min T = 8/1, T-check is positive? 24/1
max r = 8/1, r-check is positive? 3/4
IS NOMO a combination of T and Omega? , true
NoMg = OT + 32Q
There are, 1, partitions and, 14, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 28

dim span idems 7 vs no. of idems 14

"PT1" = {{1, 6, 7, 8}, {2, 3, 4, 5}}

"RG1" = {5, 8}
"RG2" = {4, 8}
"RG3" = {3, 8}
"RG4" = {2, 8}
"RG5" = {5, 7}
"RG6" = {4, 7}
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"RG7" ={2, 7}
"RG8" = {5, 6}
"RG9" = {4, 6}
"RG10" = {3, 6}
"RG11" = {2, 6}
"RG12" = {1, 4}
"RG13" = {1, 3}
"RG14" = {1, 2}
-3 5 5
3 2 2 2 -1 -1 -1 -1
-3 5 1 =3
- 3 -1-1-1 5 3 F
5 1 1
2 -1 3 -1 -1 2 -1 3
5 -3 1 -3
7 1 -13 -1 37 F
e 3 05 5| T
-1 -1 -1 -1 3 2 2 2
5 1 -3 -3
-1 7 7 7 3 -1
1 1 5
-1 2 -1 2 2 -1 3 -1
-3 1 -3 5
1< 7 v 7 -1-13
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7 =1 =1 =1 =1 7 7 7
8 8 8 8 8 8 8 8
=1 7z 7z 7 7 =1 =1 -1
8 8 8 8 8 8 8 8
=1 7z 7 7 7 =1 -1 -1
8 8 8 8 8 8 8 8
=1 7z 7z 7 7 =1 =1 -1
8 8 8 8 8 8 8 8
=1 7z 7 7 7 =1 -1 -1
8 8 8 8 8 8 8 8
/7 =1 =1 -1 -1 7 7 7
8 8 8 8 8 8 8 8
7 =1 =1 =1 =1 7 7 7
8 8 8 8 8 8 8 8
/7 =1 =1 -1 -1 7 7 7
8 8 8 8 8 8 8 8
1 =L 5> 5 =1 -1 -1 -1

7 21 21 3 3 3 3
=1 47 =zt =1 -1 5 1 -1
7 3 3 3 21 21 7
> -1 4 =z -1 1 -1 1
21 3 3 3 21 3 21
> -1 -1 4 =Z=1 -1 1 -1
21 3 3 3 7 21 7
Mc-scaled = Nc-scaled =
=1 -1 -1 -1 4 =1 5 5
3 3 3 3 7 21 21
-1 5 1 -1 -1 47 =1 -1
3 21 21 7 7 3 3
-1 1 -1 1 5 -1 4, =1
3 21 3 21 21 3 3
=1 -1 1 -1 5 =1 -1 4
3 7 21 7 21 3 3
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-1 -1 -1 -1
177771 1 1
-1 -1 -1 -1
71 1 1 1777
-1 -1 -1 -1
71 1 1 1777
-1 -1 -1 -1
71 1 1 1777
-1 -1 -1 -1
71 1 1 1777
-1 -1 -1 -1
177771 1 1
-1 -1 -1 -1
177771 1 1
-1 -1 -1 -1
177771 1 1
0000O0O0O0OO0O 0000O0O0O0OO00O
0O000O0OO0OO0OO0OO0O0O 0O000O0OO0OO0OO0OO0OO
000O0O0O0O0OO0O 0000O0O0OO00O
0000O0OO0OO0O0O 0000O0OO0OO0O0O
NcMe = McN¢ = commutator =
0000O0O0OO00O 0000O0O0OO00O
0000O0O0O0OO0O0O 0000O0O0OO0O0O
0000O0O0O0OO00O 0000O0O0OO00O
0000O0O0OO0O0O 0000O0O0O0OO0O0O
0000O0O0OO00O
0000O0O0O0OO0OO
000O0O0OO0OO0OO
0000O0OO0OO0O0O
0O000O0OO0OO0OO0OO0OO
0000O0O0O0OO0O0O
0O000O0OO0OO0OO0OO0OO
0000O0OO0OO0OO

Eigenvalues M.

[0., 0., 5.082918009, 2.118627666, 3.084168612, 5.881372334, 2.917081990,
4.915831388]
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Eigenvalues N¢
0., 0.,0.,0.,0.,0,4.,3.]
Eigenvalues M -scaled

[0., 0., 1.694306003, 0.7062092219, 1.028056204, 1.960457444, 0.972360664 3,
1.638610464]

Eigenvalues N.-scaled
[0.,0.,0.,0.,0.,0.,4.571428571, 3.428571429]
NullSpace M,
{[1,0,0,0,0,1,1,1],[0,1,1,1,1,0,0, O}
NullSpace N¢

{00, 0, 0,
1,1,0

00-101}I[001,-1,0,0,0,0]I0,0,0,-1,1,0,0, 0], [0, 0, 0, 0, 0,
[’ ’070501_1’010’[0’1’ ) 1’0705070}

Eigenvalues My

[0., 8., 5.082918009, 2.118627666, 3.084168612, 5.881372334, 2.917081990,
4.915831388]

Eigenvalues Ny
[4.,4.,0.,0.,0.,0.,0.,0.]
NullSpace Mg

{-1,1,1,1,1,-1, -1, -1}}

NullSpace Ny
{[_1’ 01 0’ O’ 01 Os O’ 1]’ [0’ 1’ 11 O’ O’ 01 Os O]’ [O’ _1’ O’ 11 O’ O’ 01 O]’ [O’ _1, 0’ O’ 11
000I-1,0000,1,0,0],I[-1,0,0,0,0,0, 1, O}

Eigenvalues M

[-4., 4., 1.082918009, -1.881372335, -0.9158313892, 1.881372335,
-1.082918009, 0.9158313890]

Eigenvalues N

[, 0.,0.,0.,0.,0.,4.,-4.]

08/22/2008 08:19 AM



http://sadie:15001/home/ph/maple/TRun23234...

NullSpace M
{}
NullSpace N

{[Os O’ 0’ 01 0’ _1’ O’ 1]5 [0’ 11 0’ O’ _1’ 01 Os O]’ [O’ 0’ 11 0’ _1’ O’ 01 O]’ [Os O’ 0’ 11 _11
0’ O’ O]’ [11 01 O’ O’ 01 _11 0’ O]l [O) Ol 01 O’ O’ _1’ 11 0]}

Harmonic Basis

O O O R Rk Rk = O
O O O R Rk Rk = O

O O O r B R R O
_ = = O O O O =
R P R O O O O B
R P P O O O O B~
R P P O O O O B~
©O O O R P B R O

{2’ 3’ 5’ 6’ 71 8}

TRACE TWO =1

det AT =0
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o o=
[e2][¥;]

[«2][9;]
|~

[e2][V;]
A=

|
o
o
o

(e][V]
o

AT =

(@
o
o
o <21 [V, BN )] [V;]
o
o
(@
A~ Ol

o
o
o

[©2]19; B 1 [V
o
o
o

A~ O+

AT rankingis 3, "vs", 6

Level 2 det = ==3_ (5 +35) (101 — 255+ 952 — 753 +2s*) ( -1+ 5)

2048
RANK of R is 6
R ranking is 3, "vs", 6
RBAR ranking 1, "vs", 2
RANK of B is 6
B ranking is 2, "vs", 6
BBAR ranking 2, "vs", 6

"R CYCLES", 1 + v[5] v[8]
"B CYCLES", (1 + v[2] v[3]) (1 + v[1] v[4] v[6] Vv[7])

Eigenvalues

R: [0,0,0,0,0,0.,1,-11]

B: [1.1,-1.1,0,0,1.,-1,1.,-1]
NullSpace of R
{[0,0,0,1,0,0,0,0],I1,0,0,0,0, 0, 0, 0]}
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NullSpace of B
{[o,0,0,0,1,0,0,0],[0,0,0,0,0,0,0, 1}
NullSpace of R*

{[fo, 0,0,0,0,0,-1,1],[0,0,0,0, -1, 1, O, O}
NullSpace of B*
{fo,0,0,0,-1,1,0,0],1[0,0,0,0,0,0, -1, 1}
FIXED POINTS DIMENSION 1

2 1 5 5 4 4
0331333739
2 9111122
00040000 3 333 33
00400000 11022211
3 3 3 3 3 3
04000000
112094455
40000000 33Y9 9979
PROTO- M=l 0000004l “|s 124
00000040 .
00000400 5333350011
00004000 4 2 1 5
4 2 1 5

"RANK of Nis ", 4, "RANK of M is ", 8
"RANK of the KERNEL is ", 2

"ldemSolvability Check", 3 "Trace mark", 2, "Rank mark", 2, "for kernel rank", 2

degree 1: % (v[1]+ v[2] + vI[3] + v[4] + v[5] + v[6] + v[7] + VI[8])
degree 2: % (v[1]v[4] + vI2]v[3] + v[5]v(8] + v[6]lVv[7])

Group spectrum 1+t + £2

KERNEL STRUCT URE
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"PT1" = {{1, 2, 7, 8}, {3, 4, 5, 6}}
"PT2" = {{1, 3, 7, 8}, {2, 4, 5, 6}}
"PT3" ={{1, 3,5, 6},{2, 4, 7, 8}}
"PT4" = {{1, 2,5, 6}{3, 4, 7, 8}

"RG1" = {5, 8}
"RG2" = {6, 7}
"RG3" = {2, 3}
"RG4" = {1, 4}

m2 =10,0,1,000,0,1,0,0,0,0,00,°0,0000000,001,1,0,0]

supp 2 = {3, 8, 25, 26}

u2=1[6,3,9,5,5,4,4,9,3,3,3,6,6,6,6,6,3,3,4,4,5,5,0,9,9,9,9, 0]

supp u2 =1{1, 2, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,

22,24, 25, 26, 27}

Action of R on ranges, [[1], [1], [2], [3]]
Action of B on ranges, [[4], [4], [3], [2]]

(L1111
B‘(4 4 2 4)
RPARTS [4, 2, 4, 2]

BPARTS [4, 3, 1, 2]

Action of R and B on the blocks of the partitions:

R-BLOCKS,
[6,5,4,3,3,4,5, 6]

B-BLOCKS,
[7,8,2,1,3,4,6,5]

with invariant measure, [2, 2, 4, 4, 2, 2, 1, 1]
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N by blocks, N - check: true

by =11, 3,5, 6}
b, =1{2,4,7, 8}
b3 =1{1, 3,7, 8}
by =1{2,4,5, 6}
bs =1{1, 2,5, 6}
bg =1{3,4,7, 8}
b; =1{1, 2,7, 8}
bg =1{3, 4,5, 6}

dim(span of partition vectors), rank(Ng), rank(N): 4,4, 4

hW2] 0 O h[1] 0O O O O
O h21 k1] 0 O O O O
O M1l h2] 0 O O 0 O
Centralizer = hll 0 0 hl2] O 0 0 0
0 0 0 0 h2l 0 0 Al
0 0 0 0 0 h2 A1 O
0 0 0 0 0 Al k2] 0
0 0 0 0 hi 0 0 k2
LIE STRUCT URE

Dimension of Lie algebra: 20, Shape: 11 9/6

0O 1 -11 0
0O 1 0 1 -1
0O 0 0 0 1
CLB = O 01 0 O
-11 0 1 O
0O 0 01 O
0O 1 0 0 O
1 0 0 0 O

R and B Cycles. V.
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1 1 1 1 11
00O00O 5 00 > ) 00 7 0 7 2 0
1 1 1 1
00O00O > 00 > 0 55 0 0O0O0O
1 1 1 1
00O00O > 00 5 0 55 0 0O0O0O
1 1 1 1 1 1
00O00O > 00 > ) 00 1 0 72 0
Or = 1 | 8=, 1 o 11
00O00O > 00 5 ) 0 O v 0 72 0
1 1 1 1 1 1
00O00O > 00 > ) 00 1 0 i 0
1 1 1 1 1 1
00O00O > 00 5 v 00 ) 0 vy 0
1 1 1 1 11
00O00O > 00 > ) 00 v 0 7 4 0
Qr in Vec(K)? , {{5, 8}}, true
Qpin Vec(K)?, {{2, 3},{1, 4, 6, 7}}, false
-1 23 7 =9 =1 -17 7 =9
40 40 40 40 40 40 20 40
S -7z =23 1 9 -7 17 1
40 40 40 40 40 40 40 40
1l =23 -z 9 1 17 =7 9
40 40 40 40 40 40 40 40
-9 7z 23 -1 =9 7 =17 -1
V= 40 40 40 40 40 40 40 40
|z -1 -9 -17 7 -1 -9 23
40 40 40 40 40 40 40 40
7 =1 -9 =17 7 -1 =9 23
20 40 40 40 20 40 40 40
-7 =9 -1 7 23 =9 =1 7
40 40 40 40 40 40 40 40
-7 -9 -1 7 23 =9 =1 7
40 40 40 40 40 40 40 40

Omega-checks true, true

"I4+V is singular"
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nR=(oooo 00

N|—

00%)vs(0000

N|—

2

nB=(%§%%o%%o)vs(oooooooo)
LOCAL GROUPS

1, "partition”, {{1, 2, 7, 8}, {3, 4, 5, 6}}

1, "range”, [5, 8], [[8, 8, 5, 5, 5,5, 8,8],[5,5,8,8,8, 8,5, 5]]
2, "range", [6, 7], [[7,7,6,6,6,6,7,71,[6,6,7,7,7,7,6, 6]]

3, "range", [2,3],[[3,3,2,2,2,2,3,3],12,2,3, 3,3, 3,2, 2]]
4,"range", [1,4],[[4,4,1,1,1,1,4,4],[1, 1,4, 4, 4,4, 1, 1]]
2, "partition”, {{1, 3, 7, 8}, {2, 4, 5, 6}}

1, "range", [5, 8], [[8, 5, 8,5,5,5,8,8],[5,8,5, 8,8, 8,5, 5]
2, "range", [6, 7], [[7,6,7,6,6,6,7,7],[6,7,6,7,7,7,6, 6]]

3, "range", [2, 3],1I3,2,3,2,2,2,3,3],[2,3,2, 3,3, 3, 2, 2]]
4,"range", [1,4],[[4,1,4,1,1,1,4,4],[1,4,1,4,4,4, 1, 1]]
3, "partition”, {{1, 3, 5, 6}, {2, 4, 7, 8}}

1, "range”, 5, 8], [[8, 5, 8,5, 8, 8,5, 5],[5,8,5,8,5,5, 8, 8l
2, "range", [6, 7], [[7,6,7,6,7,7,6,6],[6,7,6,7,6,6, 7, 7]
3,"range", [2,3],1[3,2,3,2,3,3,2,2],[2,3,2,3, 2,2, 3, 3]]
4,"range", [1,4],[[4,1,4,1,4,4,1,1],[1,4, 1,4, 1, 1, 4, 4]]
4, "partition”, {{1, 2, 5, 6}, {3, 4, 7, 8}}

1, "range”, [5, 8, [[8, 8, 5, 5, 8, 8,5,5],[5,5,8,8,5,5, 8, 8]
2, "range", [6, 7], [[7,7,6,6,7,7,6,6],[6,6,7,7,6,6, 7, 7]]

3, "range", [2, 3],1[3,3,2,2,3,3,2,2],[2,2,3, 3, 2,2, 3, 3]]
4,"range", [1,4],[[4,4,1,1,4,4,1,1],[1,1,4,4,1, 1, 4, 4]]

1) QR vs QU-V) ~1

uQgvs QUI+V)~ 1
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10
"group has’, 2, "elements" Group element 1,1 = <0 1>

g1 = |l
g = 1, 2]]
linear dimension, 2

"Symmetric?", true

Is Z in Vec(K)? true
(h[1] h[2])

"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 o>
01

2, "coeff", 1

2[2]=(0 1)
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. —-1.

PermChars : =

= N =
= O =

Group spectrum: 1+t + t2

Molien Series to order 10° 1+ t+2t2 +2t3 +3t% +3t° +4t® + 4t7 + 58+ 5
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t9 + 6t10

n-choose-rank

{1,[1, 21}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [1, 71}, {7, [1, 8]}, {8, [2, 31},
{9, [2, 41}, {10, [2, 5]}, {11, [2, 6]}, {12, [2, 7]}, {13, [2, 8}, {14, [3, 4]}, {15, [3, 5]},
{16, [3, 61}, {17, [3, 71}, {18, [3, 8}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 71}, {22, [4, 8]},
{23, [5, 6]}, {24, [5, 71}, {25, [5, 8]}, {26, [6, 71}, {27, [6, 8]}, {28, [7, 8]}

KERNEL HIERARCHY

me =
(0010000100000000000000001100)

{3, 8, 25, 26}

u2 =
6 39554493336666¢6334455099990)

{1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 24, 25,
26, 27}

picheck (1 1 1 1111 1)

picheck (1 1 1 1111 1)

Column Projections
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idem-checks NO-checks

idem-checks NO-checks

idem-checks NO-checks
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10000000
30020000
£0020000
00010000

Py = % 00 g 0000 idem-checks NO-checks
20020000
20020000
20020000

Row Projections
270000+ 1
270000 % %
0oo0o1iiioo0

1 1 1 1

PP1=OOZZZZOO idem-checks
007700
0011l ioo
120000141
70000 %
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CHECKING NULLSPACES

mA=[-1,0,0,-1,1,0,0, 1]

n
v
@]
()]
<
@]
on
(2’4
—
[
__OO
~ u O O
~ u O O
“u o un
__OO
~
| 1 © O
nw ~ O O
nw ~ O O
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N ———————————
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e
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o O +H O
N — —
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— O O O
o =+ O O
o +H O O
- O O O
N ——————

ker N¢
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mAviaker NC(-1 0 0 1)

-1 0 0O O 0O 0 -s -t
O 0 -1 0 0O 0 t s
O 0 1 O 0O 0 -t -s
ker Mg = L o 00 0 0 s 1 RB checks
0O -1 0 O t s 0 O
O 0 0 -1 t s 0 O
0 0 0 1 -t -s 0 O
o 1 0 0 ~t -s 0 0
1 0 0 1 -1 t -t 0 s+t O
0O 0 0 1 O t s 0 0 O
1 0 0 0 O s —-s 0 s+t O
ker M¢ = 0 0 001 s t 0 0 0 RB checks
1 0 -11 O 0 0 s 0 t
1 -1 0 1 O 0 0 s 0 t
0 0 0 0 s+t 0 -s s+t —t
0 0 1 00 s+t 0 —-s s+t -t

nxT=(4 00 4 0)
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1 2 1 1 2 2
133033353
1 2
3 1031100 10000000
%01%0011 01000000
00100000
0212211
3 3 33 3 3 ~looo10000
RNgR* = RR* =
%1(,%1100 00001100
: i 00001100
310351100 00000O0T1]1
291100011 00000O0T1]1
3 3
2 1
£01320011
1 2 5 5 4 4
1353033537
17021122
3 333 3 3 10000000
29112211 01000000
3 3333 3
00100000
o 2114455
3 3 9 9 9 9 ~looo10000
BNoB*=5124 ’BBK=00001100
D 00001100
53339351100 00000O0T1 1
4 2 1 5 00000O0T11
4 2 1 5

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2
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O 0OO0OO0OOOO0OO 0O 0OO0OOOOO0ODO
O 0OOOOOO0ODO O 0OO0OOOOO0ODO
O 0OO0OO0OOOO0OO 0O00OO0OOOOO0ODO
O 0OO0OOOOO0ODO O 0O0OOOOO0ODO
CNM = Skew T = Skew Omega
0O 00OO0O0OO0OO0DO 0O 00O0O0OO0OO0DO0
O 0OO0OO0OOOO0ODO O 0OO0OOOOO0ODO
0O00O0O0OOO0OO0DO 0O 00OO0O0OOO0OO0ODO
O 0O0OOOOO0ODO O 0OO0OOOOO0ODO
000O0OO0OO0O0ODO
00O0O0OOOOODO
000O0OO0OO0OO0ODO
_00000000
000O0OO0OO0OO0ODO
00O0OOOOODO
00O0O0OO0OO0OO0ODO
00O0OOOOODO
1 2 4 4 5 5
133033373
1 1022211
4 0 04 00O00O0 3 3 3 3 3 3
04400000 2 90111122
3 3 3 3 3 3
04400000 21,5543
4 004 0000 3 3 9 9 9 9
Mo = Ng =
0000400 4 42151100
9 3 3 9
0 0OO0OO0O0440 4 2 1 s
00000440 533951100
0O 000400 4 5 1 2 4
5 1 2 4

“IS NM a combination of T and Omega?", true

NM = 16T + 0Q
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"IS NM in Vec(K)?", true

168844202016E0

8
NM(44§?33 3.9 9 9 9

w|oo

w|h
N

N —

"IS MN in Vec(K)?", true

168844202016E08

8 4
MN(44§333 3.9 9 9 9 §§4)

T=32/1,rank = 2, ratio = 16/1,n2/r= 32/1
T'=32/1,r=1/2,1/n%=1)2

pz =1/8, min T = 8/1, T-check is positive? 24/1
max r = 8/1, r-check is positive? 3/4
IS NOMO a combination of T and Omega? , true
NoMg = OT + 32Q
There are, 4, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 16
out of total no. of elements equal to 32

dim span idems 12 vs no. of idems 16
"PT1" = {1, 2, 7, 8}, {3, 4, 5, 6}}
"PT2" = {{1, 3, 7, 8}, {2, 4, 5, 6}}
"PT3" ={{1, 3,5, 6},{2, 4, 7, 8}}
"PT4" = {{1, 2, 5, 6}, {3, 4, 7, 8}}

"RG1" = {5, 8}
"RG2" = {6, 7}
"RG3" = {2, 3}
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"RG4" = {1, 4}
3 -1 -1 3 -1 -1 -1 -1
-1 3 3 -1 -1 -1 -1 -1
-1 3 3 -1 -1 -1 -1 -1
3 -1 -1 3 -1 -1 -1 -1
MC = NC =
-1 -1 -1 -1 3 -1 -1 3
-1 -1 -1 -1 -1 3 3 -1
-1 -1 -1 -1 -1 3 3 -1
-1 -1 -1 -1 3 -1 -1 3
7 5 13 -1 23 23 31 31
8 24 24 8 72 72 72 72
5> 7 -1 13 13 13 5 5
24 8 8 24 24 24 24 24
13 -1 7 5 5 5 13 13
24 8 8 24 24 24 24 24
-1 13 5 7 31 31 23 23
8 24 24 8 72 72 72 72
23 13 5 31 7 7 -1 -1
72 24 24 72 8 8 8 8
23 13 5 31 7 7 -1 -1
72 24 24 72 8 8 8 8
31 5 13 23 -1 -1 7 7
72 24 24 72 8 8 8 8
31 5 13 23 -1 -1 7 7
72 24 24 72 8 8 8 8
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-1 -1 -1 -1 -1 -1
1 5= 5 1 5 5 5 5
=1 =1 =1 =1 =1 =1
3 1 1 3 3 3 3 3
-1 -1 -1 -1 -1 -1
5 1 5 5 5 35 3

-1 -1 -1 -1 -1 -1
1 55 5 1 5 5 5 5

Mc-scaled = Nc-scaled =

=1 -1 -1 -1 47 =1 =1 4
3 3 3 3 3 3
-1 -1 -1 -1 -1 =1
3 3 3 3 3 1 1 3
-1 -1 -1 -1 -1 -1
3 3 3 3 3 1 1 =
-1 -1 -1 -1 -1 -1
3 3 3 3 1 3 3 1
, S5 13 -1 23 23 31 31

21 21 7 63 63 63 63
5 , =1 13 13 13 5 5
21 7 21 21 21 21 21
13 -1 ; 5 5 5 13 13
21 7 21 21 21 21 21
-1 13 5 ; 31 31 23 23
7 21 21 63 63 63 63
23 13 5 31 4 1 =L =1
63 21 21 63 7 7
23 13 5 31 4 1] =L =1
63 21 21 63 7 7
31 5 13 23 -1 -1 ¢ 4
63 21 21 63 7 7
31 5 13 23 -1 -1 4 1
63 21 21 63 7 7
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NcMc = McN¢e = commutator =

O O O O ©O O O O
O O O O © O O o
O O O O ©O O O o

SO O O O O O O O
OO O O O O O O O
O O O O ©O O O O
OO O O O O O O O
OO O O O ©O O O O
O O O O ©O O O O
O O O O © O O o
O O O O ©O O O O

O O 0O 0O 0O o0 o o © o o o o o o
O O 0O 0O 0O o0 o o © o o o o o o
O O 0O 0O 0O 0O o0 o © o o o o o o
O O 0O 0O 0O 0O o0 o © o o o o o o
O O O 0O 0O 0O o0 o © © o o o o o o

O O O O © O o o
O O O ©O © O o o
o O O O O O O O

Eigenvalues M,

8.,8.,38.,0.,0.,0.,0.,0.]

Eigenvalues N¢

[0.,0.,0.,0., 3.,2.247353463, 0.6217973830, 1.130849154]
Eigenvalues M -scaled

[2.666666667, 2.666666667, 2.666666667, 0., 0., 0., 0., 0.]

Eigenvalues N.-scaled

[0, 0.,0.,0.,3.428571429, 2.568403958, 0.7106255807, 1.29239903 3]
NullSpace M,

{[01 _15 11 O’ 01 Os 01 0]1 [1! ]-1 01 O’ ]-1 11 O’ 0]1 [0! 01 01 O’ _1’ 01 Os 1]7 [11 ]-’ 01 01 ]-’ 01
11 O]! [_11 O’ O’ 11 Os O’ 0! 0]}

NullSpace N,
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{[0, o0, 0,0,0,0, -1, 1}, [0, -1,-1,0,0, 1, 1,0}, [1,-1, -1, 1,0, O, O, O], [0, -1, -1, O,
1,0, 1,0}
Eigenvalues My
8., 8.,38.,8.,0.,0.,0.,0.]
Eigenvalues Ny
[0.,0.,0.,0,4.,2.247353463, 0.6217973830, 1.130849154]

NullSpace My

{[Os _11 11 O’ 01 05 O’ O]s [_1’ 0’ 01 11 O’ 01 Os O]’ [O’ 0’ 01 0’ O’ 11 _11 O]’ [Os O’ 0’ 01 _11
0,0, 1]}

NullSpace N

{[01 _11 _11 O! 11 01 11 O]! [O’ _11 _1’ O’ 11 01 O’ 1]1 [1! _1! _11 11 01 O’ 0! 0]1 [01 O’ O! 01
_11 11 O! 0]}

Eigenvalues M

[4.,-4.,4.,-4.,4.,-4.,4.,-4.]

Eigenvalues N

[0.,0.,0.,0.,4.,-0.6217973825,-2.247353464, -1.130849154]
NullSpace M

{}

NullSpace N

{[05 _15 _11 01 ]-1 07 05 ]-]1 [01 _11 _11 01 01 1’ O! 1]5 [01 05 O! 01 01 O’ ]-1 _1]1 [11 _11 _11 ]-1
0, 0, 0, O]}

Harmonic Basis
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06 39525414

6 09 33 3 66

390666 3 3

936 04455

53640099
53640099
46 359900
4 6 359900
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