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T-Run

[3’ 3’ 1’ 1’ 7’ 7’ 5’ 5]' [6’ 8’ 8’ 6’ 2’ 4’ 4A

m=1[1,1,1,1,1,1,1,1]
6=102,2,2,2,2,2,2,2]

POSSIBLE RANKS

1x8
2 x4

BASE DETERMINANT 4236243/134217728, .3156246990e-1
NullSpace of A
{2,4,5,7}1{1, 3,6, 8}
Nullspace of A
[{2,44{5, 7} °," [{1, 3},{6, 8}]
STRATIFIED CYCLE COVERS

Degree O
1

Degree 1
0

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

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

Degree 4

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

Degree 6
2 v[1] v[2] v[3] vI4] v[6] v[8] + v[1] v[2] v[4] v[6] v[8] v[7] + v[2] v[3] v[4] v[5] v[6]
v[8] + v[1] v[2] v[3] v[5] vI8] v[7] + v[2] v[3] v[4] v[6] v[8] v[7] + v[1] v[3] v[4] v[5]
v[8] v[7] + v[1] v[2] v[4] v[5] v[6] V[8] + Vv[1] v[3] v[4] v[5] v[6] v[7] + v[1] v[2] V[3]
v[5] v[6] v[7] + 2 v[2] v[4] v[5] v[6] v[8] V[7]

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

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

TRACE TWO = 3
det AT =0
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AT rankingis 1, "vs", 6

Level 2 det = 7g51==2 (33 = 252 + 5% ) (=31- 252 + 5%) (101 + 485 + 1852
—8s3+s%)(-1+s5)3(1+s)(41+12s— 1852453 +s%)

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

Eigenvalues

R: [1.,-1.,,1,-1,0.,0.,0.0.]
B: [1.,-1,1.,-1,0,0.,0.,0.]
NullSpace of R

{[0,0,0,0,0,1,0,0]1I0,0,0,0,0,0,0,1}I,0,01,0,0,0,0]I0, 1,0,0,0,0, 0,
ol

NullSpace of B

{[0,0,0,0,0,0,1,0}10,0,0,0,1,0,0,0],I10,0,0,0,0,0,0]I[0,0,1,0,0, 0, 0,
ol

NullSpace of R*

{[01 01 01 01 01 0’ ]-1 _1]7 [0’ 01 01 01 1’ _]-1 01 0]1 [01 01 1’ _1’ 01 01 07 O]’ []-1 _1! Os 01 01
0, 0, O}

NullSpace of B*

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

FIXED POINTS DIMENSION 3
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"RANK of Nis *, 6, "RANK of Mis ", 8
"RANK of the KERNEL is ", 4

“IdemSolvability Check", 1 "Trace mark", 0, "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: % (v[1]v[3] + v[1]v[5] + v[1]v[7] + v[2]v[4] + v[2]v[6] + v[2]v[8] + v[3]v
[5] + v[3]v[7] + v[4]v[6] + v[4]v[8] + v[5]v[7] + v[6]vI[8])

degree 3 : % ( v[1lv[3]vI5] + vI1]v[3]1v[7] + v[1]v[5]v[7] + v[2]v[4]v[6] + v[2]v[4]v]
8] + v[2]vI6]vI8] + v[3]v[5]v[7] + v[4]v[6]v([8])

degree 4 : % (vI[1lv[31vI[5]v[7] + v[2]v[4]vI6]Vv[8])

Group spectrum 1+t + 3t2 + 3 + t?

KERNEL STRUCT URE
"PT1" = {{1, 4}, {5, 8}, {6, 7}, {2, 3}}
"PT2" = {1, 2}, {5, 6}, {7, 8}, {3, 4}}
"RG1" =1{2, 4, 6, 8}
"RG2" =1{1, 3,5, 7}
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supp T4 = {21, 50}

u4 =[0,0,0,0,0,0,0,0,0,1,1,0,0,1,1,0,0,0,0,1,2,1,1,2,1,0, 1, 1, 1, 1,
O’ O’ O’ O’ O’ O’ 01 Ol O’ O’ 11 1’ 1’

-C)I—“.
[=X=)
pl—‘-
w on
o
A
o N

supp u4 = {10, 11, 14, 15, 20, 21, 22,2
46, 47,48, 49, 50,51, 56, 57, 60, 61}

,24,25,27,28,29,30,41, 42,43, 44,

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

1 1
8=(3 3)
RPARTS [2, 2]
BPARTS [1, 1]

«=(3 3)

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

[8,8,7,6,2,7,6, 2]
B-BLOCKS,

[4,3,5,1,3,1,5, 4]

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

N by blocks, N - check: true

b1 =1{1, 4}
by = {1, 2}
b3y = {5, 8}
by =1{6, 7}
bs = {2, 3}
bg = {5, 6}

08/21/2008 02:08 PM



b; = {7, 8}
bg = {3, 4}

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

h[2]
0
h[1]
0
h[3]
0
hl4]
0

Centralizer =

LIE STRUCT URE

Dimension of Lie algebra:

CLB =

R and B Cycles. V.

6 of 458

0
h[2]
0
h[1]
0
h[3]
0
hl4]
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h[1]
0
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0
hl4]
0
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0
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0
h[1]
0
h(2]
0
h(4]
0
h(3]

10, Shape: 6® 4/2

-1

O O O »m O O O

O O B O O O O =

h(3]
0
hl4]
0
h[2]
0
h[1]
0

I
=

O r O O O O O

6, 6, 6

0
h(3]
0
hi4]
0
h[2]
0
h[1]

_H O O O © O O =

hl4]
0
h(3]
0
h[1]
0
h[2]
0

0
h(4]
0
h(3]
0
h[1]
0
h(2]
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20200000 000203200
0i00000 02000003
20200000 02000001
QR_%O%OOOOOQB=OOO%O%OO
00003030 02000001
00003030 0003203200
00003030 00030300
00003030 03000003

Qr in Vec(K)? , {{5, 7}, {1, 3}}, true

Qg in Vec(K)?, {{4, 6}, {2, 8}}, true

3 11 27 -21 3 -—29 -13 19
40 40 40 40 40 40 40 40
11 -13 19 3 =9 7 -1 =17
40 40 40 40 40 40 40 40
27 -21 3 11 -13 19 3 -29
40 40 40 40 40 40 40 40
19 3 11 -13 -1 -17 -9 7
v 40 40 40 40 40 40 40 40
3 -—29 -13 19 3 11 27 =21
40 40 40 40 40 40 40 40
-9 7z -1 -17 11 =13 19 3
40 40 40 40 40 40 40 40
~13 19 3 -29 27 -21 3 11
40 40 40 40 40 40 40 40
-1 -1 -5 7z 19 3 11 -13
40 40 4 40 40 40 40 40

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

“I+V is singular”
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‘ITR=(l 0

1 o)vs(o 000000 O0) uvs-v)L

N
N
N

N
N

n3=(o 201 )vs(o 00000O0O00) ulgvsQ+Vv)~1

LOCAL GROUPS

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

1’ "range“’ [21 4’ 6’ 8]1 [[8’ 6’ 6’ 81 4’ 21 2’ 4]’ [6’ 8’ 8’ 6! 2’ 4’ 4’ 2]’ [4’ 2’ 2’ 4’ 8’
6’ 6’ 8]’ [2’ 4’ 4’ 2’ 6’ 8’ 87 6]]

2! "range"’ [1’ 3! 5’ 7]’ [[7’ 5! 5’ 7’ 3’ 1’ 1’ 3]’ [5’ 7! 7’ 5’ 1! 3’ 3! 1]] [3! 1’ 1! 3’ 7’
5’ 5’ 7]’ [1’ 3’ 3’ 1’ 5’ 7’ 7’ 5]]

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

1’ "range"’ [2’ 4’ 6’ 8]’ [[8’ 8’ 6’ 6’ 4’ 4’ 2’ 2]’ [6l 6’ 8’ 8’ 2’ 2’ 4’ 4]1 [4’ 4’ 2’ 2’ 8’
8,6,6],12,2,4,4,6,6,8, 8]

2,"range", [1, 3,5,7],1[7,7,5,5,3,3,1,1],[5,5,7,7,1,1,3,3],[3,3,1,1, 7, 7,
5,5,11,1,3,3,5,5,7,7]]

0010

0001

1000

0100

"group has", 4, "elements” Group element 1,1 =

g1 = [I1, 3], [2, 4]]

[[1, 4], [2, 3]

92
g3 = |l

g4 = I, 2], 3, 4]
linear dimension, 4

"Symmetric?", true

Is Z in Vec(K)? true
(h[3]1 Kl4] h[1] h[2])
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"Basis for Z(G)"

1, "coeff", 1
1000
100
Z[1] =
10
0001
2, "coeff", 1
0100
1000
Z[2] =
001
0010
3, "coeff", 1
0010
0001
Z[3]=
00
0100
4, "coeff", 1
0001
0010
Z[4] =
0100
1000

Check abelian

2, true
3, true
4 true
3, true
4
4

1’
1’
1’
2
2
3

1)
1)
)
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1. 1. 1. 1.

1. -1. 1. -1.
EIGS =

1. -1. 1. -1.

1. -1. 1. -1.
PermChars : =

= O DB
= O N O =

= O N O
= O N O

Group spectrum: 1+ t+ 3t2 + 3 + ¢4

Molien Seriesto order 10: 1+t + 4t2 + 5t3 +11t% + 14¢° + 24t6 +30t7 + 45
t8 +55¢9 4+ 76110

n-choose-rank

{1, 11, 2, 3, 41}, {2, [1, 2, 3, 5]}, {3, 1, 2, 3, 61}, {4, [1, 2, 3, 71}, {5, [1, 2, 3, 8]}, {6,
[1, 2,4,51},{7,1[1, 2, 4, 6]}, {8, [1, 2, 4, 71}, {9, [1, 2, 4, 8]}, {[1, 2, 5, 6], 10}, {11,
[1, 2,5, 71}, {12, (1, 2, 5, 8]}, {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, 8]}, {20, [1, 3, 5,
6l},{21,[1, 3,5, 71}, {22, [1, 3, 5, 81}, {23, [1, 3, 6, 71}, {24, [1, 3, 6, 8]}, {25, [1, 3,
7, 81}, {26, [1, 4,5, 6]},{27,[1, 4,5, 7]},{28, [1, 4, 5, 8]}, {29, [1, 4, 6, 71}, {30, [1,
4,6, 8]}, {31, [1, 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, 7]}, {39, [2, 3, 4, 8]},
{40, [2, 3,5, 61},{41, [2, 3,5, 71}, {42, 2, 3, 5, 8]}, {43, [2, 3, 6, 7]}, {44, [2, 3, 6,
81}, {45, (2, 3, 7, 81}, {46, [2, 4, 5, 6]},{47, 2, 4, 5, 7]}, {48, 2, 4, 5, 8]}, {49, [2,
4,6, 71}, {50, [2, 4, 6, 8]},{51, [2, 4, 7, 8]}, {52, [2, 5, 6, 7]}, {53, [2, 5, 6, 8]}, {54,
2,5, 7,8}, {55,12,6, 7, 8]}1{56,[3, 4, 5, 6]},{57,[3, 4, 5, 71}, {58, [3, 4, 5, 8]},
{59, [3, 4, 6, 71}, {60, [3, 4, 6, 8]}, {61, [3, 4, 7, 8]}, {62, [3, 5, 6, 7]}, {63, [3, 5, 6,
81}, {64, [3, 5, 7, 81}, {65, [3, 6, 7, 8]}, {66, [4, 5, 6, 7]}, {67, [4, 5, 6, 8]}, {68, [4, 5,
7, 81}, {69, [4, 6, 7, 81}, {70, [5, 6, 7, 8]}

KERNEL HIERARCHY

M4 =
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(0O00D0D0D0D0000D0D0D00O00OO0OO0O0O0DO010O0O00OTOO
{21, 50}

uq =
(00000000011 00110000121121011

{10, 11, 14, 15, 20, 21, 22, 23, 24, 25, 27, 28, 29, 30,41, 42, 43, 44, 46, 47,
48, 49,50,51, 56,57, 60, 61}

picheck (1 1 1 1 1 1 1 1)

M3 =
(0 000000101 0000D0D0D1000D00DO0ODO0DO0OO0OO0T1 ¢

u3l =
(oo

N
BN
BN
N

picheck (3 3 3 3 3 3 3 3)

me =
(0 2 02 020020202020200202020020

picheck (6 6 6 6 6 6 6 6)

ml=(6 6 6 66 6 6 6)
ul =

picheck (6 6 6 6 6 6 6 6)

Column Projections
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1 1
05050000
0100O0O0OO0ODO0
1 1
05050000
0O000O0O10O0O00O
P = ) ) idem-checks NO-checks
00000505
0O 00O0OO0OO0O1O00
1 1
00000505
0 0O0O0O0OOO0OO0O1
1 0000O0O0O
1 1
50500000
001 00O0OO0ODO
0200000
P, = idem-checks NO-checks
0O 00O0OO0O1O0O00O
1 1
00005050
0O 00O0O0OO0OT10
1 1
00005050

Row Projections
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N[~

o

N~ N o
N[~

o

o

o

o

N~ N~

N
o
o

N~
o
o
o
o

PP1 = idem-checks

o o
o o
o o
o o
o N
N~ N o
N~ N o
o N

o
o
o
o
N~
o
o
N[~

o NIk N
o N~ N~
o
o
o
o
o
(@)

N~ N
o
o
o
o

N[~ N~

PPy = idem-checks

o
o
o
o

N~ N~
o
o

N~ N~

o
o
o
o
o
o

N, N
N N
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D~ N, D
o

o

o
N, N D

=

o

o

o ST N

o
o
o
o

CHECKING NULLSPACES
mA=1[1,-1,1,-1,1, -1,

1 -1 1 -1
ker N¢c =
0O 0 0 O

checks

mAviaker NC (1 -1)

-1

ker Mg =

O O O O O ~= O

O B O O O O O
o O O O © ~ O

o

(@) BDl— N|—

N

L,

0O 0 0 O

o

D= N—R D= o

o

-1]

-1 1

O r O O O O O

-1

O O O mr O O O

o

o

D~ NP D=

-11

I

o

N~ D=

O O O mr O O O

000O0OO
000O0OO
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6 545 4 4 4 4
565 4 4 4 4 4
456544 4 4
|5 4564444
4 4 4 465 45
4 4 4 4565 4
4 4 4 4 45 65
4 4 4 45 45 6

00
00

~_—
o)
w

O s 0 t 0 O
0 s -t -t 0 -t
-s —-s -t -t —-s -t
s s 0t =s 0 RB checks
s 0 t O 0
s 0 0 O t
0O 0 0O O s t
O 0 ¢t O s O
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-1 1 -1

ker M. = RB

~ O u
o
o

©O O B O O O O =

|
[}
n
+
~

SO = 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 +~H ¥
n

o O O O
~
\n

o O O

checks

nmxt=(0 2 0

N
o
N
N
~

RNoR* = ,RR* =

O O O O O OV K=
O O O O O O +r K
O O O O = = O O
o O O O B B O O
o O B B O O O O
O O B B O O O O
_H = O O O O O O
_ = O O O O O O
O O O O O OV KM
O O O O O O ~r K=
O O O O B = O O
o O O O B =B O O
©O O R R O O O O
O O B kB O O O O
= = O O O O O O
_ = O O O O O O

BNgB* = BB* =

O O O O B O O
©O O O O O+~ +»r O
©O O O O O~ +» O
O O O O +r O O
R O O B O O O O
O =R B O O O O O
O B B O O O O O
— O O »rr O O O O
O O O O B O O ¥
©O O O ©O O +~ +»r O
o O O © O~ +» O
O O O O B O O
_ O O B O O O O
O =B R O O O O O
O B B O O O O O
R O O B O O O O

Do these reconstitute N? , true

Ranks: 4, 4, "vs", 4
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O 0O0OO0OO0OO0OO0ODO0 O 0OO0OO0OOOO0ODO0
O0O0OO0OOOO0ODO O 0OO0OO0OOOO0ODO0
O 0OO0OO0OO0OO0OO0ODO0 O 0OO0OO0OOOO0ODO0
O0OO0OOOO0OO0ODO0 O 0OO0OO0OOOO0ODO0
CNM = Skew T = Skew
O0OO0OO0OOO0OO0ODO0 O 0O0OO0OOOO0ODO
O0OO0OOOOO0OO0 O 0OO0OO0OOOO0ODO
O0OO0OO0OOOO0ODO O 0OO0OO0OOOO0ODO
O00OO0OO0OOOO0ODO O 0OO0OO0OOOO0ODO0
O 0OO0OOOOO0ODO
O 0OO0OOOOO0ODO
O 0OO0OOOOO0ODO
O 0OO0OOOOO0ODO0
Omega =
O 0O0OOOOO0ODO
O 00O0O0OOOO0ODO
O 00O0O0OOOO0ODO
O 00O0OOOO0ODO
1 1
15050000
1 1
2 02 02 020 21200000
02020202 0%1%0000
2 02 02 020 1 1
02020202 30510000
Mo = Ng =
2 02 02020 00001%0%
02 02 020 2 . .
20202020 00005150
02 02 020 2 00000%1%
1 1
00005051

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

NM=4T + 32Q
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“IS NM in Vec(K)?", true
NM(4 4 6 54 4 4 45 45 6)
"IS MN in Vec(K)?", true

MN(4 4 6 54 4 4 45 45 6)
T=16/1,rank = 4, ratio=4/1, n?/r = 16/1
T =48/1,r =3/4,1T/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 + 16Q
There are, 2, partitions and, 2, ranges, with a group size of, 4

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

dim span idems 4 vs no. of idems 4
"PT1" = {{1, 4}, {5, 8}, {6, 7}, {2, 3}}
"PT2" = {{1, 2}, {5, 6},{7, 8}, {3, 4}}
"RG1" =1{2, 4, 6, 8}
"RG2" ={1, 3,5, 7}
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I
=
[

I
=
[

I
=
[

I
=
[

7z 3 -1 3 -1 -1 -1 -1
8 8 8 8 8 8 8 8
3 7 3 -1 -1 -1 -1 -1
8 8 8 8 8 8 8 8
-1 3 7z 3 =1 -1 =1 -1
8 8 8 8 8 8 8 8
3 =1 3 7z =1 -1 -1 -1
8 8 8 8 8 8 8 8
-1 -1 -1 -1 7 3 =1 3
8 8 8 8 8 8 8 8
-1 -1 -1 -1 3 7 3 =1
8 8 8 8 8 8 8 8
-1 -1 -1 -1 =1 3 7 3

8 8 8 8 8 8 8
-1 -1 -1 -1 3 -1 3 7
8 8 8 8 8 8 8 8

Mc-scaled = Nc-scaled =
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NCMC =

© 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 0o o o o 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 oo o o o o o
© O O O O O O OO 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

Eigenvalues M,

[.,o.,o.,0.,0.,0.,0,8.]

O O O O O O O O

SO O O O O O O O

http://sadie:15001/home/ph/maple/TRUNS/XML...

-1 3
7 7
3 -1
7 7
3
1 7
3
> 1
-1 -1
7 7
=1 -1
7 7
-1 -1
7 7
-1 -1
7 7
MCNC=

O O O O O O O O

O O O O O O O o

O O O O O O o o

Njw

O O O O O O O O

O O O O O O O O

O O O O O O O o

O O O O O o o o

O O O O O O O O

commutator
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Eigenvalues N
[2.,0,0,1,1,1,1,1]
Eigenvalues M.-scaled
[, o.,0.,0.,0.,0.,0., 8]
Eigenvalues N.-scaled

[2.285714286, 0., 0., 1.142857143, 1.142857143, 1.142857143, 1.142857143,
1.142857143]

NullSpace M,
{[01 Ol 0’ 1’ 01 Ol 1’ O]’ [O! O’ Ol _l’ O’ 1’ Ol O]’ [Ol Ol O’ l’ 1’ Ol Ol 0]1 [Ol Ol 1’ 11 Ol Ol
oo0,I[010-1,0000,IL,0,0,10,0,0,0]I,0,0,-1,0,0,0, 1]}

NullSpace N,
{0,0,0,0,1,-1,1,-1],[1,-1,1,-1,0, 0, O, O}
Eigenvalues My

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

Eigenvalues Ny

[0.,0,2,2.,1,1,1,1]

NullSpace Mg

{[01 11 O! O! 01 O! O’ _1]1 [01 O’ O! 11 01 O’ O! _1]1 [11 O! O! 01 O! O! _11 0]1 [O’ O! ]-1 O! 01
O’ _1’ 0]’ [O’ O’ O, O’ 1’ O’ _1’ O]’ [O’ O’ 0’ O’ O’ 11 0’ _1]}

NullSpace N
{-1,1,-1,1,0,0,0,0],[0,0,0,0, -1, 1, -1, 1]}
Eigenvalues M
[6.,6.,-2.,-2.,-2.,-2.,-2.,-21]

Eigenvalues N

6., -2.,0,0,-1., -1, -1., -1]
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NullSpace M

{}

NullSpace N

{[_15 1’ _1! 11 Oa 0’ O! 0]1 [0) O’ 01 0’ _1’ 1’ _11 1]}

Harmonic Basis

0
0
0
0

1
0

-1
0

000O0O0O121

000O0O1O012

00002101

00001210

01210000
1012 00O00O0
21 0100O00O0
12100000

012100O00O0
10120000
21010000
12100000
000O0O0O121

00001012

000021O01

00001210

Commutator(s)

08/21/2008 02:08 PM
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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 O O O O O o
O O O O O O O o
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 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
SO O O O O O O O
OO O O O O O O O
O O O O O O O o

TRACE TWO =1
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det AT =0

o

AT

o N1 O

0

o

(@) [«2][¥;!

2
6

o [«2] (9 B« ] =

0

o

[©2] (% <] [V, ]

o

o

A= O~

(e2][¥;!

o

o o=

AT ranking is 3, "vs", 7

Level 2 det =

+59)

67108864
+41s% + 1157 +25%) (—1023 =335 — 8252+ 9853 + 3254 — 1450 — 257 _ 8

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[1] v[3]) (1 + v[5] Vv[7])

o

o D= O

ol O o

o

http://sadie:15001/home/ph/maple/TRUNS/XML...

(—14+5)(4141+2121s+ 81152 + 6553 — 6754 + 435>

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

Eigenvalues

R: [1.,

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

NullSpace of R
{l0,0,0,1,0,0,0,0]Io0, 1,0,0,0,0, O, O}
NullSpace of B
{l0,0,0,0,1,0,0,0]I0,0,0,0,0,0, 1, 0}

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

o
N|—
—
=
—_
—_
—_
—_

N~
(@)
N[~
—
= Nk N

=
N[~

o
-

-
Nk N

o
Nk N

PROTO-M =

Nl N~ N
(-

= N~ N|—

= N

= N~ N
N~ N~ N

=
o

N~
(=

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

© d O O O O O O
©O O ©o d O O O O
©o O d O O O O O

= N~ N
=
N|—
o
N|—

N
N
N
N
N|—
[
N|—
o

"RANK of Nis", 5, "RANK of Mis ", 8
"RANK of the KERNEL is ", 2

"IldemSolvability Check", 1 "Trace mark", 2, "Rank mark", 4, "for kernel rank", 2

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

Group spectrum 1+t + t2

KERNEL STRUCT URE

"PT1" = {{3, 4, 6, 7}, {1, 2, 5, 8}}
"PT2" = {{3, 4, 5, 6}, {1, 2, 7, 8}}
"PT3" ={{2,3,6,7}1{1,4,5, 8}
"PT4" = {{2, 3, 5,6}, {1, 4, 7, 8}}
"PT5" ={{2, 3, 5, 8},{1, 4,6, 7}}
"PT6" = {{2, 3,7, 8,1{1,4,5, 6}}
"PT7" ={{3,4,5,84,1{1, 2,6, 7}}
"PT8" ={{3, 4, 7, 8}, {1, 2, 5, 6}}

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

http://sadie:15001/home/ph/maple/TRUNS/XML...

m2 =1[0,10,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1, 0,0, 1, O]

supp M2 =1{2,9, 24,27}

u2=1_1,2,111,1,11,2,1,1,1,1,1,1,1,1,1,1,1,1,1,1,2,1,1, 2, 1]

supp u2 ={1, 2, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,

22,23, 24, 25,26,27,28}

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

AEEE)

RPARTS [6, 4, 6, 4, 2, 8, 2, 8]
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BPARTS [7,7,1,1,5,5, 3, 3]

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

[1o, b, B, D, 10,C,B,C,8,3,7,6,6, 8, 3, 7]
B-BLOCKS,

[1,E,F,F,2,2,E,1,4,A 4,9,A,5,9,5]

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

N by blocks, N - check: true

by =1{2,3,5, 8}
by =12,3,6, 7}
b3 =13, 4, 5, 6}
by =13, 4,6, 7}
bs =13, 4,5, 8
b = {3, 4, 7, 8}
b; =1{2,3,5, 6}
bg =12, 3, 7, 8}

bg =1{1, 4,5, 8}

b1g =11, 4,6, 7}
b11 =1{1,4,7, 8}
b1 =11, 2,5, 6}
b13 =1{1, 4, 5, 6}
b14 =11, 2,5, 8}
b]_5 =1{1,2,6,7}
b1g =11, 2, 7, 8}

dim(span of partition vectors), rank(Ng), rank(N):
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h(l] O h2] O 0 0 0 0
O h[1] 0 h2] O 0 0 0
h[l2] O hA[1] O 0 0 0 0
Centralizer = 0 el o hil 0 ° X °
0 0 0 0O h1l] 0 hl2] O
0 0 0 0 0 h[l] 0 hl2]
0 0 0 O h2] O hA1] O
0 0 0 0 0 h[2] O h[1]

LIE STRUCT URE

Dimension of Lie algebra: 25, Shape: 18 7/5

-1 0 0 11
0 -1 0 11
1 0 0 OO
CLB = 0 1 0 0O
0 0 -111
0 0 0 10
0O 0 1 O0O
0 0 0 01

R and B Cycles. V.
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1 1 1 1 1
5 0 5 000O0ODO 3 00 3 0 3
1 1 1 1
0 00O 5 0 5 0 0 3 3 00O
1 1 1 1
5 0 5 000O0O0DO 0 3 3 00O
1 1 1 1 1
0 00O 5 0 5 0 3 00 3 0 3
Or = 1 1 Q= 1 1
0 00O 5 0 5 0 0 3 3 0 0O
1 1 1 1 1
0 00O 5 0 5 0 3 00 3 0 3
1 1 1 1 1
0 00O 5 0 5 0 3 00 3 0 3
1 1 1 1
0 00O 5 0 > 0 0 3 3 00O
Qr in Vec(K)? , {{5, 7}, {1, 3}}, false
Qpin Vec(K)?, {{2, 3, 8},{1, 4, 6}}, true
3 11 27 =21 3 =29 -13 19
20 40 40 40 40 40 40 40
-11 13 -19 -3 9 -7 1 17
40 40 40 40 40 40 40 40
27 -21 3 11 -13 19 3 =29
40 40 40 40 40 40 40 40
-19 -3 -11 13 1 17 9 =7
V= 40 40 40 40 40 40 40 40
3 -29 -13 19 3 11 27 =21
40 40 40 40 40 40 40 40
-9 7z =1 -17 11 -13 19 3
40 40 40 40 40 40 40 40
-13 19 3 -29 27 -21 3 11
40 40 40 40 40 40 40 40
-1 =177 -9 7z 19 3 11 -13
40 40 40 40 40 40 40 40

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

“I+V is singular”
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1 1 3 3 -1
7TR=(§ 050303 O)vs(O 000000 O0) uQgvsQU-V)

1 1 1 1 1 1 -1
nB:(g t580z0 g)vs(o 00000O0O0O0) uQgvsQU+V)

LOCAL GROUPS

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

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

2, "range", [5, 7], 1[7,7,5,5,7,5,5,71,15,5,7,7,5,7,7,5]]
3,"range", [2,4],[[4,4,2,2,4,2,2,4],[2,2,4,4, 2,4, 4, 2]]
4,"range", [1,3],1(3,3,1,1,3,1,1,3],[1, 1, 3,3, 1, 3,3, 1]]
2, "partition”, {{3, 4, 5, 6}, {1, 2, 7, 8}}

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

2, "range", [5, 71, ([7,7,5,5,5,5,7,71,15,5,7,7,7,7,5, 5]
3,"range", [2,4],[[4,4,2,2,2,2,4,4],[2,2,4,4,4,4, 2, 2]]
4,"range", [1,31,1[3,3,1,1,1,1,3,3],[1,1, 3,3, 3, 3,1, 1]]
3, "partition”, {{2, 3, 6, 7}, {1, 4, 5, 8}}

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

2, "range", [5, 71, (7, 5,5,7,7,5,5,71,15,7,7,5,5,7,7, 5]
3,"range", [2,4],[[4,2,2,4,4,2,2,4],[2,4,4, 2, 2,4, 4, 2]]
4,"range", [1,3],113,1,1,3,3,1,1,3],[1,3,3,1,1, 3, 3, 1]]
4, "partition”, {{2, 3, 5, 6},{1, 4, 7, 8}}

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

2, "range", [5, 71, (7, 5,5,7,5,5,7,71,15,7,7,5,7,7,5, 5]
3,"range", [2,4],[[4,2,2,4,2,2,4,4],[2,4,4,2,4,4, 2, 2]]
4,"range", [1,3],1(3,1,1,3,1,1,3,3],[1,3,3,1, 3,3, 1, 1]]

08/21/2008 02:08 PM



30 of 458

http://sadie:15001/home/ph/maple/TRUNS/XML...

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

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

2, "range", [5, 71, [[7,5,5,7,5,7,7,5),15,7,7,5,7,5,5, 7]
3,"range", [2,4],[[4,2,2,4,2,4,4,2],[2,4,4,2,4, 2, 2,4]
4,"range", [1,3],1[3,1,1,3,1,3,3,1],[1,3,3,1, 3,1, 1, 3]]
6, "partition”, {{2, 3, 7, 8}, {1, 4, 5, 6}}

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

2, "range", [5, 71, (7, 5,5,7,7,7,5,5),[5,7,7,5,5,5,7, 7]
3,"range", [2,4],[[4,2,2,4,4,4,2,2],[2,4,4,2,2,2,4, 4]
4,"range", [1,3]1,1I3,1,1,3,3,3,1,1],[1,3,3,1,1, 1, 3, 3]
7, "partition”, {{3, 4, 5, 8}, {1, 2, 6, 7}}

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

2, "range", [5, 7], 1[7,7,5,5,5,7,7,51,[5,5,7,7,7,5,5, 7]
3,"range", [2,4],[[4,4,2,2,2,4,4,2],[2,2,4,4,4, 2,2, 4]
4, "range", [1,3],1[3,3,1,1,1,3,3,1],[1, 1, 3,3,3,1, 1, 3]]
8, "partition”, {{3, 4, 7, 8}, {1, 2, 5, 6}}

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

2, "range", [5, 71,117, 7,5,5,7,7,5,5],[5,5,7,7,5,5,7, 7]
3,"range", [2,4],[[4,4,2,2,4,4,2,2],[2,2,4,4, 2,2, 4, 4]]
4,"range", [1,3]1,1[3,3,1,1,3,3,1,1],[1,1, 3,3, 1, 1, 3, 3]

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

g1 = [l
g = (1, 2]]

linear dimension, 2
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"Symmetric?”, true

Is Z in Vec(K)? true
(k1] h[2])

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

2[1]=<1 0)
01

2, "coeff", 1

2[2]=<0 1)
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. —-1.

PermChars :=

Group spectrum:

Molien Series to order 10:

t9 + 6t10

n-choose-rank

1+t+t2

http://sadie:15001/home/ph/maple/TRUNS/XML...

= N
= O B

T+ t+2t2+2t3 +3t4 + 312 +4t% + 4t7 +5¢8 + 5

{1, 11, 2]}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [1, 71}, {7, [1, 8]}, {8, [2,
311,19, [2, 413, {10, [2, 51}, {2, 6], 11}, {12, [2, 71}, {13, [2, 8]}, {14, [3, 4]}, {15, [3,
514, {16, [3, 61}, {17, [3, 71}, {18, [3, 81}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 7]}, {22, [4,

08/21/2008 02:08 PM



32 0f 458

http://sadie:15001/home/ph/maple/TRUNS/XML...

81}, {23, [5, 61}, {24, [5, 71}, {25, [5, 81}, {26, [6, 71}, {27, [6, 8]}, {28, [7, 8]}

KERNEL HIERARCHY

m2 =

(01 0000001000000000000O0O01O0GO0T10

{2,9, 24,27}

uz2 =

(1211111121111111111111121121)

{1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,

25,26,27, 28}
picheck (1 1 1 11 1 1 1)
m=(355555% 3
ml=(11111111)
ul=(11111111)
picheck (1 1 1 1 1 1 1 1)
Column Projections
000001203
00000303
0000030 3
pp=[0 0000303
0000030 3
00000100
0000030 3
0000000O01

idem-checks

NO-checks
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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

NFRF = NRF O NF NF NRF NF-
o o o o o

N, O NRF = NF N~ NRFE 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 NO-checks

Nk Nk N N © NFE = N
Nk N NFR N = N, O N
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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

idem-checks NO-checks

N
|
Nk, Nk N, N N O NEFE =
o
N—R Nk N NFR N = N O
o
o
o
o
o

Row Projections

27007007
270070073
00z 0% 20

1 1 1 1

PP1=?(1)ZZ(1)ZZ(1) idem-checks

27007007
00z 0% 20
00 0% 20
27007007
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-~ X
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CHECKING NULLSPACES

mA=[0,-1,0,-1, 1,0, 1, 0]
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—-s+t 0 —-s+t 00 —-t+s 0 —t+s
-s t -s ts -t s -t RB checks

-5 t -S t s -t S -t

mAviaker NC (-1 1 0)

0O -1 0 0 0O s 0 -t
O 0 -1 0 O t 0 s
O 1 0 O 0O -s 0 t
ker Mg = 0 0 10 0 -t 0 = RB checks
-1 0 0 O s 0 -t O
0 0 0 -1 s 0 t O
1 0 0 O -s 0 t O
o 0 0 1 -5 0 -t O
-11 0 1 O S t 0 0 0
0 1 0 1 -1 t 0 0 Y 0
1 0 0 0 O -s S 0 s+t O
ker M¢c = 0 0 001 “tos+t 0 ! 0 RB checks
0 1 -11 0 0 t Ky t -t
0 1 0 0 O 0 0 s 0 t
0 01 00O 0 s -s s t
0 0 0 1 0 O s+t —s s+t -t

nxT=(0 4 0 4 0)
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1 1 1 1 1 1
1303353373
1,149l111
2 272222 10000000
ol ;11111 01000000
2 2 2 2 2 2
00100000
1l o9l,1111
1292133233 ~looo10000
RNORW:1111 ’RRK=00001100
o 00001100
3332321100 00000011
1 1 1 1 00 0O0O0O0O0OT11
1 1 1 1
1 1 1 1 1 1
130333533
1,1491111
2 2 2 2 2 2 1 0000O0O0O0DO0
ol 11111 01000000
2 2 2 2 2 2
00100000
1911111
> V2 155353 00010000
SNoB™ =1, 1 1 4 B =l 0001001
L 00000110
3373230110 00000110
1 1 1 1 00001001
1 1 1 1

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2

40 of 458 08/21/2008 02:08 PM



CNM =

O O O O O O O O

Omega =

©O O © OO o »~ O »

© O O O O O O O 00000 o o o
© O ©O O O O O O 0o o000 o o o

© o o o d O O

© O © O o ~ O »

© O ©O O ©O O O O 0o 0o oo o o

© o o o d O b+ O
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“IS NM a combination of T and Omega?", true
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“IS NM in Vec(K)?", true
NM(42222422224222222024)
"IS MN in Vec(K)?", true

MN(4 2 222 4222242222220 24)
T=132/1,rank = 2 ,ratio= 16/1, n?/r = 32/1
T =32/1,r=1/2,7/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 = 0T + 32Q
There are, 8, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 64

dim span idems 16 vs no. of idems 32
"PT1" ={{3, 4,6, 7},{1, 2,5, 8}}
"PT2" ={{3, 4, 5,6},{1,2,7, 8}}
"PT3" ={{2, 3, 6, 7}, {1, 4, 5, 8}
"PT4" = {{2, 3, 5,6}, {1, 4, 7, 8}}
"PT5" = {{2, 3,5, 8}, {1, 4, 6, 7}}
"PT6" = {{2, 3, 7, 8},{1, 4, 5, 6}}
"PT7" ={{3, 4,5, 8,1{1, 2,6, 7}
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"PT8" ={{3, 4, 7, 8}, {1, 2, 5, 6}}

"RG1" = {6, 8}

"RG2" = {5, 7}

"RG3" = {2, 4}

"RG4" = {1, 3}

-1
-1
-1

-1
-1
-1
-1

-1
-1
-1
-1
-1

-1
-1
-1
-1

3 -1
-1 3

-1

-1
3

3
-1
-1
-1
-1
-1

-1

-1
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-1
-1
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-1
-1
-1

-1
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-1

-1
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mM|oo

mM|co
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m]|co
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N|oo
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mM|oo

mM|co
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mJco

NJoo
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~Joo
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-1 -1 -1 -1 -1 -1
1 == 1 5 5 5 35 35
-1 -1 -1 -1 -1 -1
5 1 5 1 5 5 35 35

=1 -1 -1 -1 -1 -1
13133333
=1 =1 -1 -1 -1 -1
31313333

Mc-scaled = Nc-scaled =

=1 -1 -1 -1 4 =1 ¢ =1
3 3 3 3 3 3
-1 -1 -1 -1 -1 -1
3 3 3 3 3 1 351
-1 -1 -1 -1 -1 -1
3 3 3 3 ! 3 1 =5
-1 -1 -1 -1 -1 -1
3 3 3 3 3 ! 51
, 3 =1 3 3 3 3 3

7 7 7 7 7 7 7
3 4 3 -1 3 3 3 3
7 ;7 7 7 7 7 7
-1 3 4 3 3 3 3 3
7 7 ;7 7 7 7 7
3 -1 3 , 3 3 3 3
/7 7 7 /7 7 7 7
3 3 3 3 4 3 -1 3
;7 7 7 7 7 7 7
3 3 3 3 3 1 3 =1
;7 7 7 7 7 7 7
3 3 3 3 =13 { 3
;7 7 7 7 7 7 7
3 3 3 3 3 =1 3 ;4
;7 7 7 7 7 7 7
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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 oo o o o o o
© O O O O O O OO 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 OO O oo 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

Eigenvalues M,

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

Eigenvalues N

[3.,0,0,0,1,1,1.,1]

Eigenvalues M-scaled

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

[3.428571429,0.,0.,0., 1.142857143, 1.142857143, 1.142857143,
1.142857143]

NullSpace M,

{0,0,1109,0,1,1}I,1,0,-1,0,0,0,0]I1,0,0,1,0,0,1, 1],10,0,0,0,0, 1,
01 _1]s [01 01 01 Os ]-1 01 _11 O]}
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NullSpace N¢

{0, -1,0,-1,0,1,0,1)],[0,-1,0,-1,1,0,1,0]1[1,-1,1,-1,0,0, O, O}
Eigenvalues Mg

8., 8.,38.,8.,0.,0.0.,0.]

Eigenvalues Ny

[4.,0,0,0,1,1,1,1]

NullSpace Mg

{[01 01 O’ O’ 11 0’ _15 O]; [1’ 0’ _1’ Os 0! O’ O’ 0]1 [O) 0’ 01 Os 0! 1’ O’ _1]’ [O’ 1’ 01 _1’ O’
0, 0, O}

NullSpace Ny
{-1,1,-1,1,0,0,0,0},I[1,0-1,0,1,0,1,0][-1,0,-1,0,0, 1,0, 11}
Eigenvalues M

[4.,-4.,4.,-4.,4.,-4.,4., -4]

Eigenvalues N

[4.,0.,0,0,-1., -1, -1, -1]

NullSpace M

{}

NullSpace N
{-1,1,-1,1,0,0,0,0]I[1,0-1,0,1,0,1,0][-1,0,-1,0,0, 1,0, 11}

Harmonic Basis
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01211111
10121111
21011111
12101111
11110121
11111012
11112101
11111210
R:[3,8,1,1,7,4,5,5]
B: [6,3,8,6,2,7,4, 2]

TRACE TWO =1

detAT=%(1+t)2(t)2(—l+t)2

o
o

AT =

o A~ O~
o

o o] [V;]

5
0%

[«2] [V B <] =

o

0

0

o

<21 [V, <] 2]

o

o

A= O

o [©)][¥;]

o

o [«2][9;]

AT ranking is 4, "vs", 8

Level 2 det =

47 of 458

1

1073741824

o
o

o
o ol O

o |l O
o

( —6262 — 33875 — 286452 — 31353 + 627s% + 3945s°
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+323s% — 857 — 1358 - 1552 — 3510 4 11y (5412 — 1805+ 452 — 7553 — 181
s4+1255—4s6+3$7+58)(—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[1] v[3]) (1 + v[5] v[7])
"B CYCLES", (1 + v[2] v[3] v[8]) (1 + v[4] v[6] v[7])

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 I, 0., 0.]

NullSpace of R
{[0,1,0,0,0,0,0,0]IO0,0,0,0,0, 1, 0, OI}
NullSpace of B
{1, 0,0,0,0,0,0,0]I0,0,0,0, 1,0, 0, O}

NullSpace of R*
{fo,0,-1,1,0,0,0,0][0,0,0,0,0,0, -1, 1]}
NullSpace of B*
{[-1,0,0,1,0,0,0,0][0,0,0,0,-1,0,0, 1]}
FIXED POINTS DIMENSION 1
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o
N|—
[
N~

o

Alw N

BN~ N D
=

ENTEI S

Alw N, Dlw

D= N~ N
(@)

Dlw N~ N
—

o
=

PROTO-M =

[

Nl= N~ Dlw
(@)

N~ N~ D

=

D= NR D=
(@)

Dlw N~ Dlw

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

Mlw N Dlw
D, N, DR

=
o

o

Dlw N~k N
Nk D[
D= N, N
Nk BD|lw

Nlw
[
I

"RANK of Nis ", 5, "RANK of Mis ", 8
"RANK of the KERNEL is ", 2

“ldemSolvability Check", 3 "Trace mark", 2, "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]lv[5] + v[2]v[6] + v[3]v[7] + v[4]v][8])

Group spectrum 1+t + t2

KERNEL STRUCT URE

"PT1" ={{3,4,5,6}{1, 2,7 8}}
"PT2" = {{1,6,78,1{2,3,4,5}
"PT3" ={{2, 5, 7, 8}, {1, 3, 4, 6}}
"PT4" = {{1, 2, 4, 7},{3, 5, 6, 8}}
"PT5" = {{1, 2, 3, 4}, {5, 6, 7, 8}}
"RG1" = {4, 8}

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

m2 =[0,0,0,1,0,0,0,0,0,0,1,0,0,00,0,1,0,0,0,0,1,0,0,0,0,0, 0]

supp M2 = {4, 11,17, 22}

u2=1_02,2,1,4,2,2,3,3,2,2,4,1,2,1,2,1,4,3,3,2,3,4,2,2,1,3, 2, 1]

suppu2 ={1,2,3,4,5,6,7,8,9, 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], [4], [1], [2]]
Action of B on ranges, [[3], [1], [2], [3]]

(1111
B‘(4 4 7 4)
RPARTS [2, 2, 3, 1, 3]
BPARTS [4, 3, 4, 5, 3]

Action of R and B on the blocks of the partitions:
R-BLOCKS,
[9,6,8,2,A,7,6,8,9,7]
B-BLOCKS,
[8,4,9,3,1,9,8,5, 4, 5]
with invariant measure, [1, 1, 1, 2, 2, 1, 1, 3, 3, 1]
N by blocks, N - check: true

b1 =1{1,2,3,4}

b, =1{3, 4,5, 6}
b3 =1{5,6, 7, 8
by =1{1, 2,4, 7}
bs ={3,5, 6, 8}
bg =1{1, 6, 7, 8}
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b; =1{2,3, 4,5}
bg =1{2,5,7, 8}
bg =11, 3, 4, 6}
b1g =11, 2, 7, 8}

dim(span of partition vectors), rank(Ng), rank(N): 5,5,5

Wil 0 0 0 h2] 0 0 O
O K1 0 0 0 h2] 0 O
0O O A1l 0 0 0 h2] O
O 0 O A1 0 0 0 h2]

M2 0 0 0 K1 0 0 O
O h2] 0 O O A1l 0 O
0O 0 h2] 0 O 0 A1l O
0O 0 O h2] 0 O 0 nI]

Centralizer =

LIE STRUCT URE

Dimension of Lie algebra: 27, Shape: 23 @ 4/3

0 0 -111
0 -1 0 11
-1 0 0 11
CLB = 0O 0 O 160
0O 0 1 06O
0O 1 0 06O
1 0 0 0O
0 0 0 01

R and B Cycles. V.
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20200000 oooto0iilo
000020120 0330000 3
20300000 0+ 100003
QRZ%O%ooooongoooéoggo
00003030 0+ 300003
To0olooo000 oooiotilo
00003030 ooo0io0f1ilo0
00003030 0330000 3

Qr in Vec(K)? , {{5, 7}, {1, 3}}, true

Qg in Vec(K)?, {{4, 6, 7}, {2, 3, 8}}, true

3 11 27 -21 3 -29 -13 19
40 40 40 40 40 40 40 40
-1 13 -19 -3 9 -7 1 17
40 40 40 40 40 40 40 40
27 —21 3 11 -13 19 3 -29
40 40 40 40 40 40 40 40
19 3 11 =13 -1 =17 -9 7
Vv 40 40 40 40 40 40 40 40
3 -20 -13 19 3 11 27 =21
40 40 40 40 40 40 40 40
9 -z 1 17 -11 13 -19 -3
40 240 40 40 40 40 40 40
-13 19 3 =29 27 =21 3 11
40 40 40 40 40 40 40 40
-1 -1z -9 7z 19 3 11 13
40 40 40 40 40 40 40 40

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

“I+V is singular”
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,TR=(% 0lolol o)vs(o 000000 0) ulgvsQ-v)~1
n3=(o tlio0ll %)vs(o 00000O0O0 0) ugvsQU+V)~1

LOCAL GROUPS

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

1, "range”, [4, 8], [[8, 8, 4, 4, 4, 4, 8, 8], [4, 4, §, §, §, 8, 4, 4]]
2,"range", [3,71,107,7,3,3,3,3,7,71,13,3,7,7,7,7, 3, 3]
3, "range’, [2, 6], [[6, 6, 2, 2, 2, 2, 6, 6], [2, 2, 6,6, 6,6, 2, 2]]
4, "range", [1, 5], [[5,5,1,1,1,1,5,5],[1,1,5,5,5,5,1, 1]]
2, "partition”, {{1, 6, 7, 8},{2, 3,4, 5}}

1, "range”, [4, 8], [[8, 4, 4, 4, 4, 8, 8, 8], [4, 8, 8, 8, 8, 4, 4, 4]]
2,"range", [3,7],1[7,3,3,3,3,7,7,71,13,7,7,7,7, 3, 3, 3
3, "range", [2, 6], [[6, 2, 2, 2, 2, 6, 6, 6], [2, 6,6, 6,6, 2, 2, 2]]
4, "range", [1, 5], 5, 1, 1,1, 1,5, 5,5],[1,5,5,5,5,1, 1, 1]]
3, "partition”, {{2, 5, 7, 8}, {1, 3, 4, 6}}

1, "range”, [4, 8], [[8, 4, 8, 8, 4, 8, 4, 4], [4, 8, 4, 4, 8§, 4, 8, 8]]
2,"range", 3,71, 117,3,7,7,3,7,3,31,13,7,3,3,7,3,7, 71
3, "range”, [2, 6], [[6, 2, 6, 6, 2, 6, 2, 2],[2,6, 2, 2,6, 2,6, 6]]
4, "range", [1, 5], [I5, 1, 5,5, 1,5, 1, 1],[1,5,1,1,5, 1,5, 5]]
4, "partition”, {{1, 2, 4, 7}, {3, 5, 6, 8}}

1, "range”, [4, 8], [[8, 8, 4, 8, 4, 4, 8, 4], [4, 4, 8,4, 8, 8§, 4, §]]
2,"range", [3,71,117,7,3,7,3,3,7,31,13,3,7,3,7,7,3, 711
3, "range", [2, 6], [[6, 6, 2, 6, 2, 2, 6, 2],[2, 2,6, 2, 6, 6, 2, 6]]
4, "range", [1, 5], [5, 5,1, 5,1,1,5,1],[1,1,5,1,5,5, 1, 5]]
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5, "partition”, {{1, 2, 3, 4}, {5, 6, 7, 8}}

1, "range", [4, 8], [[8, 8, 8, 8, 4, 4, 4,4],[4,4, 4,4, 8, 8, 8, 8]
2,"range", [3,71,1[7,7,7,7,3,3,3,31,13,3,3,3,7,7,7, 7]]
3, "range", [2, 6], [[6, 6, 6, 6, 2, 2, 2, 2],[2, 2, 2, 2, 6, 6, 6, 6]]
4, "range", [1, 5], [[5, 5,5,5,1,1,1,1],[1,1,1, 1,5, 5, 5, 5]

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

g1 = |l
g = [, 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.
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PermChars : =

= N
= O K

Group spectrum: 1+ t+ t2

Molien Seriesto order 10: 1+t + 2t2 + 2t3 +3t4 +3¢t° + 4t6 +4t’ + 5t8 +5
t9 + 6t10

n-choose-rank

{1, 11, 2]}, {2, [1, 3]}, {3, [1, 4]}, {4, [1, 51}, {5, [1, 61}, {6, [1, 7]}, {7, [1, 81}, {8, [2,
311,19, [2, 413, {10, [2, 51}, {[2, 6], 11}, {12, [2, 71}, {13, [2, 8]}, {14, [3, 4]}, {15, [3,
51}, {16, [3, 61}, {17, [3, 71}, {18, [3, 8]}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 7]}, {22, [4,
81}, {23, [5, 61}, {24, [5, 71}, {25, [5, 81}, {26, [6, 71}, {27, [6, 8]}, {28, [7, 8]}
KERNEL HIERARCHY

me =
(0001000000100000100001000000)

{4, 11, 17,22}

uz2 =
(221422332241212143323422132

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

picheck (1 1 1 1 1 1 1 1)

picheck (1 1 1 11 1 1 1)
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Column Projections

idem-checks NO-checks

o
o
o
= Nw N Dw O DR NEFR D

o
o
o
O N N DR R, Dw NE Dw
o
o
o

o
o
o
o
o
o

idem-checks NO-checks

DlwWw R DL N D, O DlwWw N

o
o
D, O Dlw NF DWW = D N
o
o
o
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idem-checks NO-checks

N, ANRFR,r R N N DA © N

o
NFR BRlw O Nk N DR = N
o
o
o

o
o
o
o
o
o

idem-checks NO-checks

A~ N NFE O AMw N N
o
o
o

HNlw NR NRFR = DR N N O

Row Projections
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(7p] wv

Y Y

(@) (@]}

Q 7}

= =

i i
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S S
o —< o o —|< o |t < (@) (@) <t o <t < o —|<t
(@) -+ O o -+ O It < Al -t O -+ O o A+ O
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wv

Y4

v

v

<

I8

=

(]

9
o o o o i I I A
o o o o Al A A A
o (@ o o s A A A
(@ o o o s A A A
At I A A O o o o
gt A A A o o o o
<t s S o o o o
] A R TR S T RS TR o o o o

Il

LN

o

o

- N - O M N M <
N N O = N ~ < ™M
N O m N N < — N
O N N = < N N M
M N MM <t = N = O
N = < m N m O
N < 4 N N O m N
<t NN MmO N N -
I
=
Z
O © o O
1_1 —i|c0 1_1 (@) 3_1 —i|cOo 3_1 —<t
—i|CO 3_m o l_m —i|CO l_w < 3_m
—i|CO o 3__Gl_u —|00 |00 | _I__m —i|CO
© o oo l_m |+ |0 —i|co 3_m
(o] o o \o)
3_1 —i|cOo 3_1 —|<t 1_1 —i| 00 1_1 o
—i|cO l_m —|< 3_m —i|cO 3_m o l_m
|00 | 1__RI_U —|C0 |00 o 3_m —i|CO
| |0 —i|CO 3_w o —i|c0 |00 l_m
I
-

CHECKING NULLSPACES

[11 _1’ O! 01 1: _1’ O! 0]

TA =

0O -t0t O —-tOt
-t t s -t t s

)

:1] [

-1 001

001
010

RB

)

-1010

ker NC

0

S

O s 0 -s O

-1 —s

-1100

100
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checks

mAviaker NC (0 -1 1)

-1 0 0 O t 0 -s
0O -1 0 O 0 s -t
O 0 o0 -1 -s 0 t O
ker Mg = 0 0 -10 —s ot 000 RB checks
1 0 0 O 0O -t 0 s
O 1 0 O 0O 0 -s t
0O 0 0 1 s 0 -t O
o 0 1 0 s -t 0 0
1 0 0 1 -1 s t —-s s 0
1 -1 0 1 O t 0 -t t+s O
1 0 -11 0 s 0 O t+s -s
ker M¢ = L 0 000 st 0 >3 RB checks
0O 0 0 0 1 t -t s t 0
0O 1 0 0 O s t 0
0 0 1 O O t 0 0 s
00 0 10 t -t 0 t s

nxt = (4 0 0 4 0)
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1 1 1 3 1 1
122202332
1,113,433
4 - 423" 31 10000000
11 13 1
11311300 01000000
00110000
117311300
2 3 2 4 00110000
RNpR* = ,RR* =
o211, 111 0000100O00O0
4 2 2 4 2 2
00000100
39331711
4 4 4 %4 4 4 0O000OO0O0OO0O0T11
13 11 00000011
23003511
1 3 1 1
23002301
3 1 1 1
12210220
31131531
4 - 424" %1 10010000
11711341 01000000
2 4 2 2 4 2
s 1 g 00100000
123103350 10010000
BNBT = 51 0" "Jloooo1001
02201321
00000100
19313413
4 4 4 2 4 4 0O000O0O0OOO0OT1O0
134511141 00001001
2 4 2 2 4 2
1 1 3 1
02201721

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2

62 of 458 08/21/2008 02:08 PM



http://sadie:15001/home/ph/maple/TRUNS/XML...

0O000O0OO0O0OO0O0O 0000O0O0OO0O0O
000O0O0O0OO0OO 0O0000O0O0OO0O0O
000O0OO0O0OO0O0O 0O0000O0O0OO00O
0O000O0OO0O0O0OO00O 0O0000O0O0OO0O0O
CNM = Skew T = Skew
0O000O0OO0O0OO00O 0O0000O0O0OO00O
000O0O0O0OO00O 0O0000O0O0OO00O
000O0OO0O0OO0OO 0O0000O0O0OO00O
000O0OO0OO0OO0OO 0O0000O0O0O0OO00O
0000O0O0O0OO0O0O
0000O0OO0OO0OO
0000O0OO0OO0O0O
0000O0OO0OO0O0O
Omega =
0000O0O0OO00O
000O0OO0OO0OO0OO0OO
000O0OOO0OO0OO0OO
000O0OO0OO0OO0OO0OO
1 1 3 1 1 1
1322203233
14,111,431
40004000 2 4 2 2 4 2
04000400 114,31341
2 4 4 2 4 4
00400040
313,111,
00040004 423 7723
Mo = No =
40004000 ol 11,113
2 2 4 2 2 4
04000400
1l og311411
00400040 2 4 2 2 4 2
00040004 13511143
2 4 4 2 4 4
1 11 3 1 3
223973271

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

NM = 16T + 0Q
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"IS NM in Vec(K)?", true
NM(4 3 233 4122142122032 24)
"IS MN in Vec(K)?", true

MN(4 3 233 4122142122032 24)
T=32/1,rank = 2, ratio = 16/1, n%/r = 32/1
T =32/1,r=1/2,7T/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
NoMgo =0T + 32Q
There are, 5, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 40

dim span idems 16 vs no. of idems 20
"PT1"={{3, 4, 5,6}, {1, 2,7, 8}
"PT2" = {{1, 6, 7, 8}, {2, 3, 4, 5}}
"PT3"={{2,5,7,8}{1, 3,4, 6}}
"PT4" ={{1,2,4,7},{3,5,6, 8}}
"PT5" = {1, 2, 3, 4}, {5, 6, 7, 8}}
"RG1" = {4, 8}

"RG2" ={3, 7}
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"RG3" = {2, 6}

"RG4" = {1, 5}

-1
-1

-1

-1
3

3
-1
-1
-1

-1 -1
-1 -1
-1
3

-1
3

3
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-1
3

3
-1
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-1

-1

-1

-1
3

3

-1
-1

-1
-1

3
-1
-1
-1

-1

-1

-1
3

3

-1
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3
-1
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—i|CO

mM|oo
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LN|co

Moo

m|co

N]co

mM|co

LN|cO

m|oo

mM|co

—i|CO

N0
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LN|c0

(N[%)

—i|c0

mM|co

—i|CO

mM|co

—|CO

N|oo

LN|c0

m|oco

LN|co

LN| 00

mM|oo
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[N [ee)

—i|cO

mMj|oo
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mM|co

—i|CO

N~|oo

m|co
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LN|co

LN| o0
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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 oo o o o o o
© O O O O O O OO 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 OO O oo 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

Eigenvalues M,

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

Eigenvalues N

[0., 0., 0, 3., 1.309016994, 0.1909830058, 1.809016994, 0.690983005 8]
Eigenvalues M-scaled

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

Eigenvalues N-scaled

[0., 0., 0., 3.428571429, 1.496019422, 0.2182662923, 2.067447994,
0.789694 864 2]

NullSpace M,
{,o0,1,1,0o,1,0,0I-L,0,0,0,1,0,0,0]I[1,00,1,0,1,1,0]I0,0,0,-1,0,0,
01 1]1 [0’ ]-1 01 01 05 _11 01 O]}
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NullSpace N,

{-1,0,0,1,-1,0,0, 1], [-1,1,0,0,-1,1,0,0], [-1,0, 1,0, -1, O, 1, OI}
Eigenvalues Mg

8., 8.,38.,8.,0.,0.0.,0.]

Eigenvalues Ny

[0., 0., 0., 4.,1.309016994, 0.1909830058, 1.809016994, 0.690983005 8]

NullSpace Mg

{[01 01 O’ 1’ 01 0’ 0’ _1]1 [O’ 0’ ]-’ 01 O’ O’ _1’ 0]1 [O) 1’ 01 Os 0! _1’ 01 O]’ [1’ O’ 01 01 _1’
0, 0, O}

NullSpace Ny

{(0,0,1,-1,0,0, 1, -1}, [0, 1,0, -1,0, 1,0, -1], [1, 0,0, -1, 1, O, O, -11}
Eigenvalues M

[4.,-4.,4.,-4.,4.,-4.,4., -4]

Eigenvalues N

[0., 0., 0.,4.,-0.1909830058, -1.309016994, -0.6909830058, -1.809016994]
NullSpace M

{}

NullSpace N

{-1,0,0,1,-1,0,0,1)],[-1,1,0,0,-1,1,0,0],[-1,0, 1,0, -1, 0, 1, O}

Harmonic Basis
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02214223
2 03 22412
2 30121473
1210323 4
4 22 3 0221
2 4122032
2143 2301
32341210
{2, 8}
R:[3,8,1,1,7,7,5, 2]
B: [6,3,8,6,2,4,4,5]
TRACETWO =1
detAT=%(t)2(1+t)2(—l+t)2
1 5
00 3 00 3 00
5 1
00 3 0 00O 3
1 5
3 O 0O0O0OOO O 3
1 5
3 0O 00O 3 00
AT = : .
0 3 0 00O 3 0
5 1
0 0O 3 00 3 0
5 1
0 0O £ & 0 0O
1 5
0 3 00 3 0 0O
AT ranking is 4, "vs", 8
_ 5 _ _ 2 3 4 5 _
LeveI2det——1073741824(2542 703s — 1255s5“ + 13s° + 347s 76s 71
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+5)(=13332 + 72725+ 518052 —

201953 — 55354 + 2165° — 20s® — 1357 + 558)

RANK of R is 6

R ranking is 2, "vs", 6

RBAR ranking 2, "vs", 6

RANK of B is 6

B ranking is 1, "vs", 6

BBAR ranking 1, "vs", 6

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

v[5] v[7])

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

Eigenvalues
R: [0,0,1,-1,1,-1.,1,-1]
B: [1.1,-1.1,0.,0.,1.,-1,1,-1]

NullSpace of R

{0, 0,0,0,0,1,0,0]10,0,0,1,0,0, 0, O}
NullSpace of B
{[1,0,0,0,0,0,0,0]I0,0,0,0,0,0, 1, 01}
NullSpace of R*
{[o,0,-1,1,0,0,0,0]1I0,0,0,0, -1, 1, 0, O}
NullSpace of B*
{-1,0,0,1,0,0,0,0]1I0,0,0,0,0, -1, 1, O]}
FIXED POINTS DIMENSION 1
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7 6 3 5 8 4
O 77 ;T i1 1T 1T ! 11
7 o =2 6 6 5 4 4
0000O0O0 40 11 11 11 11 11 11
000O0O0GO0O 4 6 5 g 3 1 8 5 6
50004000 11 11 11 11 11 11
3 6 3 o 8 ; 8 5
00 00O0O4O00 11 11 11 11 11 11
PROTO-M = N =
00400000 5 6 1 8 o 3 6 5
11 11 11 11 11 11
0004 0O0O00O0
8 5 8 ; 3 o 3 6
40000O0O0O 11 11 11 11 11 11
04 00O0O0O00O0 1iiiiiol
11 11 11 11 11 11
4 6 5 5 6 7
1T ! 11 11 11 11 1T °©

"RANK of Nis ", 5, "RANK of Mis ", 8
"RANK of the KERNEL is ", 2

“ldemSolvability Check", 3 "Trace mark", 4, "Rank mark", 6, "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]lv[7] + v[2]v[8] + v[3]v[5] + v[4]v][6])

Group spectrum 1+t + t2

KERNEL STRUCT URE

"PT1" = {{1, 3, 4, 8, {2,5,6, 7}}
"PT2" ={{1, 4,5, 8},1{2,3,6, 7}}
"PT3" ={{1, 5,6, 8,{2, 3,4, 7}}
"PT4" = {{3, 4,7, 8}, {1, 2,5, 6}}
"PT5" = {{3, 6,7, 8},{1,2,4,5}
"PT6" = {{1, 2, 3, 4}, {5, 6, 7, 8}}
"RG1" = {2, 8}
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"RG2" = {4, 6}
"RG3" = {3, 5}
"RG4" = {1, 7}

m2 =[0,0,0,0,0,1,0,0,0,0,0,0,1,0,1,0,0,0,0,1,0,0,0, 0,0, 0, 0, 0]
supp 12 = {6, 13, 15, 20}

u2 =1[7,6,3,5,8,11,4,5,6,6, 5, 4,11, 3,11, 8,5,6, 8,11, 8,5, 3,6, 5, 3, 6,
7]

suppu2 ={1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25,26,27,28}

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

RPARTS [6, 3, 3, 4, 4, 1]
BPARTS [2,5, 1, 2,6, 1]

w=(3 2 2 1L 1 2
11 11 11 11 11 11

Action of R and B on the blocks of the partitions:
R-BLOCKS,
[B,C,A A 6,5,3,6,5,3,1, 2]
B-BLOCKS,
[C,B,9,1,B,C,2,4,7,8,9, §]
with invariant measure, [2,2,1,1,2,2,1, 2, 2, 1, 3, 3]
N by blocks, N - check: true

b1 =1{1,2,3,4}

b, =1{5,6,7, 8
b3 =1{3,4,7, 8}
by = {3, 6,7, 8
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bs ={1,5,6, 8}
bg =1{2,3,4,7}
b; =1{1, 2, 4, 5}
bg =1{1, 4, 5, 8}
bg =1{2, 3,6, 7}
b1g =11, 2,5, 6}
b11 =11, 3,4, 8
b1 =1{2,5,6, 7}

dim(span of partition vectors), rank(Ng), rank(N): 5,5, 5

h[2] O 0 0 0 0 n1] O
0 hl2] O 0 0 0 0 h[l1]
0 0O h[2] O A[1] O 0 0
0 0 0O h[2] O A[1] O 0
0 0O h[l1l O hA[2] O 0 0
0 0 0O h1 O hA[2] O 0

h[l] o0 0 0 0 0 hl2] O
0O hnl1] O 0 0 0 0 hl2]

Centralizer =

LIE STRUCT URE

Dimension of Lie algebra: 27, Shape: 23 @ 4/3

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

R and B Cycles. V.
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20200000 oooioloo
020000041 0t lolool
20200000 01202003
QR_%o%ooooongooo%o%oo
00002030 ollolooil
000020320 00030300
000032030 00030300
020000031 02202002

Qr in Vec(K)?, {{5, 7}, {1, 3}, {2, 8}}, false

Qg in Vec(K)?, {{4, 6},{2, 3, 5, 8}}, false

3 11 27 -21 3 -29 -13 19
40 40 40 40 40 40 40 40
-1 13 -19 -3 9 -7 1 17
40 40 40 40 40 40 40 40
27 -21 3 11 -13 19 3 -29
40 40 40 40 40 40 40 40
19 3 11 -Z13 -1 =17 -9 7
Vv 40 40 40 40 40 40 40 40
3 -—29 -13 19 3 11 27 =21
40 40 40 40 40 40 40 40
-9 7z -1 =17 11 =13 19 3
40 40 40 40 40 40 40 40
~13 19 3 -29 27 -21 3 11
40 40 40 40 40 40 40 40
1l 17 9 -7 =19 =3 =11 13
40 40 40 40 4 40 40 40

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

“I+V is singular”
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)vs(o 000000 O0) uQpvsQ(-V

'ITB=(O 88 4 8 7 0 %)VS(O O 0OOOO0ODO O) UQBVSQ(I+V)_1

LOCAL GROUPS

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

1, "range", [2, 8], 8, 2, 8, 8, 2,2, 2,8],[2, 8, 2, 2,8, 8, 8, 2]]
2, "range", [4, 6], [[6, 4, 6, 6, 4, 4, 4, 6], [4, 6, 4, 4,6, 6, 6, 4]]
3, "range”, 3, 5], [[5, 3,5,5,3,3,3,5],[3,5,3,3,5,5,5, 311
4, "range", [1,71,17,1,7,7,1,1,1,7],[1,7,1,1,7,7,7, 1]]

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

1, "range", 2, 8], [[8, 2, 2, 8, 8, 2,2, 8],12, 8, 8, 2, 2, 8, 8, 2]]
2, "range’, [4, 6], [[6, 4, 4, 6, 6, 4, 4, 6], [4, 6, 6, 4, 4, 6,6, 4]]
3, "range’, [3, 5], [[5, 3, 3,5,5,3,3,5],[3,5,5,3, 3,5, 5, 3]]
4, "range", [1,7],1[7,1,1,7,7,1,1,7],[1,7,7,1,1, 7,7, 1]]

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

1, "range", [2, 8], [[8, 2, 2, 2, 8, 8, 2, 8],[2, 8, 8, 8, 2, 2, 8, 2]]
2, "range", [4, 6], [[6, 4, 4, 4, 6, 6, 4, 6], [4, 6, 6,6, 4, 4, 6, 4]]
3, "range’, [3, 5], [[5, 3, 3,3,5,5,3,5],[3,5,5,5, 3, 3,5, 3]
4, "range", [1,71,1[7,1,1,1,7,7,1,7],[1,7,7,7,1,1, 7, 1]]
4, "partition”, {{3, 4, 7, 8}, {1, 2, 5, 6}}

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

1, "range", [2, 8], [[8, 8, 2, 8, 8, 2, 2, 2], 2, 2, 8, 2, 2, 8, 8, §]]
2, "range", [4, 6], [[6, 6, 4, 6, 6, 4, 4,4],[4,4,6,4, 4,6, 6, 6]]
3, "range”, [3, 5], [[5, 5, 3,5,5,3,3,3],[3,3,5, 3, 3,5, 5, 5]
4, "range", [1, 71, 1[7,7,1,7,7,1,1,1],[1,1,7,1,1, 7,7, 7]

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

1, "range”, [2, 8], (I8, 8, 8, 8, 2, 2, 2, 2],[2,2,2,2, 8, 8, 8, 8l
2, "range", [4, 6], [[6, 6, 6, 6, 4, 4, 4, 4], [4, 4, 4, 4, 6, 6, 6, 6]]
3, "range’, [3, 5], [[5, 5,5,5,3,3,3,3],3,3,3,3,5,5,5,5]]
4,"range", [1, 71, ([7,7,7,7,1,1,1,1],[1,1,1,1,7,7,7, 7]

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
(hl1] hi2])

"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 0)
01

2, "coeff", 1

2[2]=<0 1>
10
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Check abelian

1, 2, true

1. 1.
EIGS =

1. -1.

PermChars : =

= N =
= O K

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+t + 2t2 + 2t3 + 3t4 + 3t5 + 4t6 + 4t 4+ 5t8 +5
t9 + 6t10

n-choose-rank

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

M2 =
(OOOOO10000001010000100000000)

{6, 13, 15, 20}

uz2 =
(763581145665411311856811853653

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

picheck (1 11111 1 1)
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picheck (1 1 1 1 1 1 1 1)

Column Projections

4 7
0 11 000O0DO 11
01 0O00O0O0OO0OO0OTDOO
6 5
0 11 000O00O0 11
5 6
0 11 000O00O0 11
F1 = 5 6
0 11 000O00O0 11
6 5
0 11 000O00O0 11
7 4
0 11 000O00O0 11
0 0 O0OOOO0O 1
8 3
00O 11 0 11 00
5 6
00O 1T 0 11 00
8 3
00O 11 0 11 00
000 1 O 0 00O
Fa= 3 8
00O 11 0 11 00
000 O O 1 00O
3 8
00O 11 0 11 00
6 5
00O 11 0 11 00

http://sadie:15001/home/ph/maple/TRUNS/XML...

idem-checks NO-checks

idem-checks NO-checks
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5 6
OOHOHOOO

6 5
OOHOHOOO
00 1 0 0 00O

8 3
OOHOHOOO .

P3 = idem-checks NO-checks

00 0 01 00O

3 8
OOHOHOOO

6 5
OOHOHOOO

5 6
OOHOHOOO
1 000O0O0 OO
4 7
HOOOOOHO
5 6
HOOOOOHO
20000030

Py = 6 s idem-checks NO-checks

HOOOOOHO
3 8
HOOOOOHO
0O 000OO0O0OT1TTDO
7 4
HOOOOOHO

Row Projections
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(Vs] wv

Y Y

|®] O

7] 7}

= =

i i

= &

(] [

S S
-+ O A+ I+ O o o —|<r -+ O o <+ A+ O o <
o -t O o Al s s O o Al s O o —<+ A+ O
o -t O o Al s s O o Al s O o =<+ I+ O
o -+ O o Al I I O -+ O o It I+ O o <
I+ O gt s O o o < Al O o Al s O o <
gt O @ Hit Ht O o o v o -t -+ O O Ht A+ O
(@ -+ O o Il - s O o gt g O o st H O
A+ O It s O o o —|< I+ O o Al s O o <

Il I

— N

o o

o o
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wv wv

Y 4

O (9]

) (7}

N =

¢ I

I

£ £

') (]

S S
—Il+ O o o s+ I+ O < o o s s O o < <
o At -t s O o A+ O o o s+ A+ O o < <
—<+ O o o -t =+ O —|<r <+ A<+ O o <+ <+ O o
-+ O o o < = O —|<r <+ A+ O o <+ <+ O o
o <t -t -t O o -+ O o o <+ <+ O o —< A<
o <t -t -t O o -+ O o o =<+ A+ O o —< A<
o <t < s O o -+ O =<+ A<+ O o =<+ I+ O o
-+ O o o < I+ O —|<r =<+ < O o =<+ < O o

Il I

2] <

o o

o o
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") wn

Y4 4

v [U]

(V] ()]

< <

? ?

|

= €

(V] [P]

© S
o o —|<r o o <t A s o o o o <t A S A
o o <+ o o <t |t < (@) (@) o o st A A A<
(@) o < o o <t | < o o o o st A A A
It s O gt s O o o o o o o D ] L ] S T P
It < o =< A< o o o s HI A A o o o o
o o —+ O o <t < A It Y I A O o o o
=l I O it A< o o o s A A s o o o o
—< < (@) <+ A< o o o Al H A S o o o o

Il I

LN (o]

o o

o [a
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115 2 3 3 4 7
4 11 24 11 22 24 44
1 1 3 5 5 3 7 4
11 4 22 44 44 22 %4
> 3 1 2 5 3 3 5
24 22 4 11 24 22 44
2 5 2 1 3 o 3 3
11 24 11 4 44 24 22
T = NM =
3 5 o 3 1 2 5 3
22 44 24 4 11 24 22
3 3 3 5 2 1 2 5
44 22 %4 11 4 11 44
o L 3 3 5 2 1 1
24 22 44 24 11 4 11
7 o 5 3 3 5 1 1
44 44 22 22 44 11 4
4 16 20 32 24 12 28
11 11 11 11 11 11
16 4, 24 20 20 24 28 |
11 11 11 11 11 11
20 24 , 32 o 12 24 20
11 11 11 11 11 11
32 20 32 4 12 o 12 24
11 11 11 11 11 11
24 20 5 12 , 32 20 24
11 11 11 11 11 11
12 24 12 g 32 4 32 20
11 11 11 11 11 11
o 28 24 12 20 32 , 16
11 11 11 11 11 11
28 o 20 24 24 20 16
11 11 11 11 11 11

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

001 -11-100 0O t0 -tO0 -t O t
kerNe=|0 1 0 -1 0 -1 01 -s st -ttt -t —-s s| RB

100 -10-110 -s 0s 0 s 0 -s O
checks

83 of 458 08/21/2008 02:08 PM



http://sadie:15001/home/ph/maple/TRUNS/XML...

mAviaker NC(0 0 1)

1 0 0O O 0O s -t O
O 0 0 -1 0 t s
O 1 0 O s 0
ker Mg = 0 0 10 s 0 -t 0 RB checks
O -1 0 O -s 0 0 -t
0 0 -1 0 -s 0 t O
-1 0 0 O -s t
O 0 0 1 —t 0 ~—s
0 1 -11 0 O s+t 0 s -s
-11 0 1 O s t 0 t -t
0 1 0 1 -1 t s -ss O
ker My = 0 0 0 10 0 s+t -ss 0 RB checks
O 0 0 0 1 -t t s t 0
O 1 0 0 O 0 s t O
O 01 0 O 0 O t s
1 00 00 -5 s 0 s t

nixT=(0 4 0 4 0)
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5 5 5 6 6 6
' 57 i1 i1 11 11 9 11
2 1 L 7 4 4 6
11 11 11 11 11 11 100000000
5 7 6 4 1
111111001111 0 000000
00110000
= L 1 1 0 0 & &
, 11 11 11 11 00110000
RNoR™ = 6 4 5 7 ’RR*=00001100
ﬁﬁ0011ﬁﬁ
& 4 . 00001100
i1t 9 0 1 1 9797 00000010
o 6 6 6 5 5 | 5 00000O0GO01
11 11 11 11 11 11
6 4 4 7 7 5
11 0 1T 1T 11 11 11 .
3 § 6 8
1ﬁﬁ1ﬁ00ﬁ
3 4 5 3 6 8 8
11 11 11 11 11 11 10010000
5 5 1 5 o 6 6 6 01000000
11 11 11 11 11 11
1ii1i00£ 001 0O0O0O0O0DO0
' 11 11 11 11 1 0010000
BNgB* = BB* =
iioiliii 0O00O0OO0O1O0O00DO0
11 11 11 11 11 11
- s 5 0O000O0OO0O110O0
O 3771771 0 77 1 1 11 00000110
8 6 5 3 000O0O0O0OO01
Oﬁﬁoﬁllﬁ
8 6 8 5 3 3
11 9 11 11 1T 11 11 !

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2
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O 0O0OO0OO0OO0OO0ODO0 O 0OO0OO0OOOO0ODO0
O0O0OO0OOOO0ODO O 0OO0OO0OOOO0ODO0
O 0OO0OO0OO0OO0OO0ODO0 O 0OO0OO0OOOO0ODO0
O0OO0OOOO0OO0ODO0 O 0OO0OO0OOOO0ODO0
CNM = Skew T = Skew
O0OO0OO0OOO0OO0ODO0 O 0O0OO0OOOO0ODO
O0OO0OOOOO0OO0 O 0OO0OO0OOOO0ODO
O0OO0OO0OOOO0ODO O 0OO0OO0OOOO0ODO
O00OO0OO0OOOO0ODO O 0OO0OO0OOOO0ODO0
O 0OO0OOOOO0ODO
O 0OO0OOOOO0ODO
O 0OO0OOOOO0ODO
O 0OO0OOOOO0ODO0
Omega =
O 0O0OOOOO0ODO
O 00O0O0OOOO0ODO
O 00O0O0OOOO0ODO
O 00O0OOOO0ODO
4 5 8 6 3 7
L' 97711 @ 11
4 1 6 5 5 6 7
40000040 11 11 11 11 11 11
04000004 > 6 4 8 45 3 6 5
050404000 11 11 11 11 11 11
8 5 8 1 3 o 3 6
00040400 11 11 11 11 11 11
My = No =
00404000 6 5 o 3 1 8 5 6
11 11 11 11 11 11
00040400
3 6 3 o 8 1 8 5
40000040 11 11 11 11 11 11
040000O00O04 o L 6 3 5 8 1 4
11 11 11 11 11 11
7 5 6 6 5 4
it O 77 11 11 1T 11 !

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

NM = 16T + 0Q
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(ZHHHHZZHHZZHﬂOM 22 11 44 11 4
"IS NM in Vec(K)?", true
NM

"4

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

N
N
o
w
N
N

32 4

=
=

'—l

'—l

|_l

|_l

=[N
=S
=N
=|O
N
—=|O
=N
(A
N
==
i [*)}
N
|00
o
==
1N
=[N
=S
[l (O]
=[N
=N
O
==
i [*2)
N
N—

MN

3

N
N
o
w
N
N

24
11

32 4

|N
D
|I\)
o
|I\)
o
N
||—\
(@))]
|I\J
0]
o
'_l
N
N
N
w
N
N
o
[y
(@]
N
N —

—_
[a—
|
|
Y
=Y
=
—_
—_
—_
—_
—
Y
[
-
—_
Y
[
—_
—_
—_
—
[
|
[
Y

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, 6, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 48

dim span idems 16 vs no. of idems 24
"PT1" = {{1, 3, 4, 8}, {2, 5, 6, 7}}
"PT2" = {{1, 4, 5, 8}, {2, 3,6, 7}}
"PT3" ={{1,5,6,8},{2,3,4,7}}
"PT4" = {{3, 4, 7, 8}, {1, 2, 5, 6}}
"PT5" ={{3,6,7,8}{1,2,4,5}
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"PT6" = {{1, 2, 3, 4}, {5, 6, 7, 8}}

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

3 -1 -1 -1 -1 -1 3 -1
-1 3 -1 -1 -1 -1 -1 3

I
—
w

I
—

I
—

I
—

I
—

I
—
W

7 21 29 53 37 13 -1 45
8 88 88 88 88 88 8 88
21 7 37 29 29 37 45 -1
88 8 88 88 88 88 88 8
29 37 7 53 -1 13 37 29
88 88 8 88 8 88 88 88
53 29 53 7 13 -1 13 37
88 88 88 8 88 8 88 88
37 29 -1 13 7 53 29 37
88 88 8 88 8 88 88 88
13 37 13 -1 53 7 53 29
88 88 88 8 88 8 88 88
-1 45 37 13 29 53 7 21
8 88 88 88 88 88 8 88
45 -1 29 37 37 29 21 7
88 8 88 88 88 88 88 8
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-1 -1 -1 -1 -1 -1
1 = 5 5 5 35 1 =
-1 -1 -1 -1 -1 -1
5 1 55 35 35 3 1
-1 -1 -1 -1 -1 -1
3 3 1 3 1 3 3 3
-1 -1 -1 =1 -1 -1
3 3 3 1 3 1 3 3

Mc-scaled = Nc-scaled =

=1 -1 47 =1 4 =Z1 =1 -1
3 3 3 3 3 3
-1 -1 -1 -1 -1 -1
3 3 3 ! 5 1 5 =

-1 -1 -1 -1 -1 -1
1 5 5 5 5 35 1 =
-1 -1 -1 -1 -1 -1
5 1 55 35 35 3 1
, 3 29 53 37 13 -1 45

11 77 77 77 77 7 77
3 37 29 29 37 45 -1
11 77 77 77 77 77 7
29 37 4 53 -1 13 37 29
77 77 77 7 77 77 77
53 29 53 ; 13 -1 13 37
77 77 77 77 7 77 77
37 20 -1 13 ; 53 29 37
77 77 7 77 77 77 77
13 37 13 -1 53 , 53 29
77 77 77 7 77 77 77
-1 45 37 13 29 53 3
7 77 77 77 77 77 11
45 -1 29 37 37 29 3 4
77 7 77 77 77 77 11
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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 oo o o o o o
© O O O O O O OO 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 OO O oo 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

Eigenvalues M,

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

Eigenvalues N

[0.,, 0., 0. 3.,0.3083672838, 0.7685379357, 1.278775810, 1.644318969]
Eigenvalues M-scaled

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

Eigenvalues N-scaled

[0.,0.,0.,3.428571429, 0.3524197529, 0.8783290695, 1.461458069,
1.879221680]

NullSpace M,

{1,1,1,1,09,09,0,0j,I9,0,0,-1,0,1,0,0}, 0,1, 1, 1, 0, O, 1, 0], [0, -1, O, O, O, O,
01 1]1 [0’ 01 _11 Os ]-1 01 01 O]}
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NullSpace N,

{1, -1,0,0,0,0,1,-1},[0,-1,0,1,0, 1,0, -1}, [0, -1, 1,0, 1, O, O, -11}
Eigenvalues Mg

8., 8.,38.,8.,0.,0.0.,0.]

Eigenvalues Ny

[0.,0.,0.,4.,0.3083672838, 0.7685379357, 1.278775810, 1.644318969]

NullSpace Mg

{[_15 0’ O’ 01 O’ O) 1’ O]; [O’ _1’ O’ Os 0! O’ O’ 1]1 [O) 0’ _11 O’ 1’ 0’ 01 O]’ [O’ O’ 01 _1’ O’
1,0, 01

NullSpace Ny

{-1,0,0,1,0,1,-1,0],[-1,1,0,0,0,0,-1,1],[-1,0, 1,0, 1, O, -1, OI}
Eigenvalues M

[4.,-4.,4.,-4.,4.,-4.,4., -4]

Eigenvalues N

[0.,0.,0.,4.,-0.3083672838, -0.7685379357, -1.278775810, -1.644318969]
NullSpace M

{}

NullSpace N

{1, -1,0,0,0,0,1,-1],[0,-1,1,0,1,0,0, -1}, [0, -1,0, 1,0, 1, O, -11}

Harmonic Basis
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O 7 6 3 5 8 11 4
7 0 5 6 © 4 11
6 5 0 3 11 8 5 6
3 6 3 0 8 11 8 5
5 6 11 8 0 3 6 5
8 5 8 11 3 0 3 6
11 4 5 8 6 3 0 7
4 11 6 5 5 6 7 O

R:[3,3,8,1,2,7,5,5]

B: [6,8,1,6,7,4,4,2]

TRACE TWO =1

det AT =

AT =

o

o A= O|un

0

o

o a-

2
6

= O

o

0

0

o

(©2] (%I «)][V; ]

o

o

A= O

o [©)][¥;]

o

o [«2][9;]

AT ranking is 4, "vs", 8

Level 2 det =

92 of 458

5

536870912

1 2 2 2
1o (-1+8)2(1)2(1+1)

o
o

o
o o] [N <] [V;]

o A~ O|un
o

(—1+5s)(13332 + 72725+ 1276s% + 893s3 + 18354
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+1285° +68s% + 1157 +558) (2542 — 7035 + 77952 — 66453 + 954 — 285> —

6150 + 5657 — 758 — 552 + 2510
RANK of R is 6

R ranking is 2, "vs", 6

RBAR ranking 1, "vs", 4

RANK of B is 6

B ranking is 2, "vs", 6

BBAR ranking 1, "vs", 4

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

Eigenvalues

R: [0,0,0.,0,-1.,1,1.1,-1.1]

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

NullSpace of R
{[0,0,0,1,0,0,0,0]I0,0,0,0,0, 1, 0, OI}
NullSpace of B
{l0,0,1,0,0,0,0,0]I0,0,0,0, 1,0, O, O}

NullSpace of R*

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

NullSpace of B*

{[0,0,0,0,0,-1,1,0],[-1,0,0,1,0, 0, 0, O]}

FIXED POINTS DIMENSION 1

08/21/2008 02:08 PM



http://sadie:15001/home/ph/maple/TRUNS/XML...

[V,

o
(a1
=Y

PROTO-M =

Nl Njw NN N NN

o d O O O O O O
A O O O O © o o
©O O ©o 0 O O O O
©O O O O O O O

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

NN N NI NJw N|w

=
~N
w N
N
o

o
N
N
N
N
N

"RANK of Nis", 5, "RANK of Mis ", 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]lv[7] + v[2]v[8] + v[3]v[5] + v[4]v[6])

Group spectrum 1+t + t2

KERNEL STRUCT URE

"PT1" = {1, 3, 4, 8}, {2, 5, 6, 7}}
"PT2" ={{1,4,5, 84,12, 3,6, 7}}
"PT3" = {{3, 4, 7, 8}, {1, 2, 5, 6}}
"PT4" = {{3,6, 7, 8,{1, 2,4, 5}
"PT5" ={{1, 2, 3, 6}, {4, 5, 7, 8}}
"PT6" = {{1, 2, 3, 4}, {5, 6, 7, 8}
"RG1" = {2, 8}
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"RG2" = {4, 6}
"RG3" = {3, 5}
"RG4" = {1, 7}

m2 =[0,0,0,0,0,1,0,0,0,0,0,0,1,0,1,0,0,0,0,1,0,0,0, 0,0, 0, 0, 0]
supp 12 = {6, 13, 15, 20}
u2 =12,4,2,3,5,7,5,4,4,3,3,5,7,5,7,2,3,3,2,7,5,3,5,4,4, 2,4, 2]

supp u2 ={1, 2, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25, 26,27, 28}

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

RPARTS [6, 3,5, 5, 4, 4]
BPARTS [2, 2, 1, 4, 1, 4]

a=(1 L1 1L 5 3 1
7 7 14 14 14 14

Action of R and B on the blocks of the partitions:
R-BLOCKS,
[6,5,6,3,3,C, 4,9,C 1,2,5]
B-BLOCKS,
[5,6,A,B,6,5,8,7,A,8,7,B]
with invariant measure, [1, 1, 3,1, 5,5, 2,2, 1, 2, 2, 3]
N by blocks, N - check: true

by =1{1, 2, 3, 4}
b, =1{5,6, 7, 8}
by ={1, 2, 3, 6}
by =1{3,4,7,8}
bs ={3,6, 7, 8}
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bg =1{1, 2,4, 5}
b; ={1,4,5, 8}
bg =1{2, 3,6, 7}
bg =1{1, 2,5, 6}
b1o =11, 3, 4, 8}
b11 =1{2,5,6,7}
b1> =1{4,5,7, 8}

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

Centralizer =

LIE STRUCT URE

h[2] O
0 h[2]
0 0
0 0
0 0
0 0

h[l] o0
0 h[1]

0
0
h(2]
0
h[1]
0
0
0

http://sadie:15001/home/ph/maple/TRUNS/XML...

0
0
0

h[2]

0

h[1]

0
0

Dimension of Lie algebra: 28, Shape: 23 & 5/3

R and B Cycles. V.

CLB =

O O O O r KR KBk K=

0

o O O +~ O

O O R O O R KH R

-1

O B O O O O O

5,5,5
0 0
0 0
h[1l] O
0 h[1]
h2] O
0 h[2]
0 0
0 0
0
-1
0
0
0
0
0
1

h[1]
0
0
0
0
0

h(2]
0

0
h[1]
0
0
0
0
0
h[2]
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1 1 1 1 1 1
OZZOZOOZ 00020200
11 1 1 1 1
OZZOZOOZ 02000002

1 1 1 1 1 1
OZZOZOOZ 00020200

1 1 1 1 1 1
OZZOZOOZ OOOEOEOO

O = 11 1 1 {2 = 1 1
OZZOZOOZ OOOEOEOO

1 1 1 1 1 1
OZZOZOOZ OOOEOEOO

11 1 1 1 1
0 7 7 0 7 00 2 00O > 0 > 0 0
11 1 1 1 1
0 7 7 0 7 00 2 0 > 0 00O0OO >

Qr in Vec(K)?, {{2, 3, 5, 8}}, true
Qg in Vec(K)?, {{2, 8}, {4, 6}}, false

3 11 27 =21 3 =29 -13 19

40 40 40 40 40 40 40 40

11 =13 19 3 -9 7 -1 =17

40 40 40 40 40 40 40 40

=27 21 -3 -11 13 -19 -3 29

40 40 40 40 40 40 40 40

19 3 11 =13 -1 -17 =9 7

V- 40 40 40 40 40 40 40 40

-3 29 13 -19 -3 -11 =27 21

40 40 40 40 40 40 40 40

-9 7z =1 -17 11 =13 19 3

40 40 40 40 40 40 40 40

-13 19 3 -29 27 -21 3 11

40 40 40 40 40 40 40 40

-1 =17 -9 7 19 3 11 -13

40 40 40 40 40 40 40 40

Omega-checks true, true

"I+V is singular"
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00 l) uQg vs Q(I-v) ~1

_ 1 1 1 1 1
nB=(o 03020 %)vs(o 000000 O0) uQgvsQU+Vv)~1
LOCAL GROUPS

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

1, "range", [2, 8], [[8, 2, 8, 8, 2,2, 2,8],[2, 8,2, 2,8, 8, 8, 2]]
2, "range", [4, 6], [[6, 4, 6, 6, 4, 4, 4, 6], [4, 6, 4, 4,6, 6,6, 4]]
3, "range”, [3, 5], [I5, 3, 5,5, 3,3, 3,5, [3,5,3,3,5,5,5, 3]
4, "range", [1, 71,1[7,1,7,7,1,1,1,7],11,7,1,1,7,7,7, 1]]

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

1, "range”, [2, 8], I8, 2, 2, 8, 8, 2,2, 8],[2, 8, 8, 2, 2, §, 8, 2]]
2, "range’, [4, 6], [[6, 4, 4, 6, 6, 4, 4, 6], [4, 6, 6, 4, 4, 6,6, 4]]
3, "range’, [3, 5], [[5, 3, 3,5,5,3,3,5],[3,5,5, 3, 3,5,5, 3]
4,"range", 1, 71, ([7,1,1,7,7,1,1,7],11,7,7,1,1,7,7,1]]

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

1, "range", [2, 8], [[8, 8, 2, 2, 8, 8, 2, 2], [2, 2, 8, 8, 2, 2, 8, §]]
2, "range”, [4, 6], [[6, 6, 4, 4, 6, 6, 4, 4], [4, 4,6, 6, 4, 4, 6, 6]]
3, "range’, [3, 5], [[5, 5, 3, 3,5,5,3,3],[3,3,5,5, 3,3,5, 5]
4, "range", 1, 71, ([7,7,1,1,7,7,1,1},[1,1,7,7,1,1, 7, 7]
4, "partition”, {{3, 6, 7, 8}, {1, 2, 4, 5}}

1, "range”, [2, 8], (I8, 8, 2, 8§, 8, 2, 2, 2], [2, 2, 8, 2, 2, 8, 8, 8]
2, "range’, [4, 6], [[6, 6, 4, 6, 6, 4, 4, 4], [4, 4, 6, 4, 4, 6, 6, 6]]
3, "range’, [3, 5], [[5, 5, 3,5,5,3,3,3],3,3,5, 3, 3,5, 5, 5]
4,"range", [1, 71, 1[7,7,1,7,7,1,1,1],1,1,7,1,1, 7,7, 7]
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5, "partition”, {{1, 2, 3, 6}, {4, 5, 7, 8}}

1, "range", [2, 8], [[8, 8, 8, 2, 2, 8, 2, 2], [2, 2, 2, 8, 8, 2, 8, §]]
2, "range", [4, 6], [[6, 6, 6, 4, 4, 6, 4, 4],[4,4,4,6,6, 4, 6, 6]]
3, "range”, [3, 5], [[5, 5,5, 3,3,5,3,3],[3,3,3,5,5, 3,5, 5]
4, "range", [1, 71, 1[7,7,7,1,1,7,1,1],[1,1,1,7,7,1, 7, 7]

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

1, "range”, [2, 8], (I8, 8, 8, 8, 2, 2, 2, 2],[2,2,2,2, 8, 8, 8, 8l
2, "range", [4, 6], [[6, 6, 6, 6, 4, 4, 4, 4], [4, 4, 4, 4, 6, 6, 6, 6]]
3, "range’, [3, 5], [[5, 5,5,5,3,3,3,3],3,3,3,3,5,5,5,5]]
4,"range", [1, 71, ([7,7,7,7,1,1,1,1],[1,1,1,1,7,7,7, 7]

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
(hl1] hi2])

"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 0)
01

2, "coeff", 1

2[2]=<0 1>
10
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Check abelian

1, 2, true

1. 1.
EIGS =

1. -1.

PermChars : =

= N =
= O K

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+t + 2t2 + 2t3 + 3t4 + 3t5 + 4t6 + 4t 4+ 5t8 +5
t9 + 6t10

n-choose-rank

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

M2 =
(OOOOO10000001010000100000000)

{6, 13, 15, 20}

uz2 =
(242357544335757233275354424

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

picheck (1 11111 1 1)
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picheck (1 1 1 1 1 1 1 1)

Column Projections

5 2

0 7 00O0O00O0 Z

01 000O0O0O

3 4

0 Z 00O0O0O 7

3 4

0 Z 00O0O00O0 7

1=, 3

0 Vi 00O0O00O0 7

4 3

0 7 00O0O0O 7

2 5

0 Z 0 0 0 7

0000O0O0O01
5 o 2

00O 7 0 Z 00
3 4 4

00O Z 0 7 00
2 o 5

00O Z 0 Vi 00

000O1O0O0O00O
f2 = 5 o 2

00O 7 0 Z 00

000OO0O0O0O1O00O0
2 o 5

00O Z 0 7 00
4 o 3

00O 7 0 Z 00
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idem-checks

idem-checks

NO-checks

NO-checks
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idem-checks NO-checks

o o (@) o o
(@) o o (@) (@)

N N[ N O NN~ NJw Nw
o () o o o

Nlw Nw NN~ N © NI N[>
o (@) (@) o o
o o (@) o o
o o o (@) o

o
o
o
o
o

idem-checks NO-checks

Njun = Nl NJw NIV NI NI ©

NIV © NIV NI N NJw N =
(@)
(@)
o
(@)
(@)

Row Projections
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CHECKING NULLSPACES
mA=1[0,0,1,-1,1,-1,0,0]

10 -10-1010
kerNe=|0O 1 -1 0 -1 001
00 -11 -1100
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—t -s s tst -t -5
-t —-s+t s 0 s 0 -t —s+t| RBchecks
—t+s -s O0OtOt —-t+s )

mAviaker NC(0 0 —1)

-1 0 0 O 0O -s t O
O 0 0 -1 0O -s O
0O -1 0 O -t 0 O
ker Mg = 0 0 -10 —s 0t 0 RB checks
O 1 0 oO t 0 0 -s
o 0 1 O s 0 -t O
1 0 0 O 0 s -t O
o 0 0 1 0 s 0 -t
1 0 0 0 0 0O -ttt O s+t
0O 0 0 1 O 0O t —t s+t
O 0 0 0 1 t s —-s s
ker M¢c = 0 1 000 sttt 0 ‘ RB checks
0O 0 1 0 O -t 0 t s t
0O -1 1 0 1 -s t s O
-1 0 1 0 1 s 0
O 0 1 -11 0 s ¢t
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4 3 3 4
11777700
4 3 3 4
115337700 11000000
441209533 11000000
7 7 7 7 7 7
00100000
33241394414
77717977 ~looo10000
RNOR"‘ = , RR7< =
iioilzii 0O000O0O1O0O00
7 7 7 7 7 7
00000100
iiiozlii
7 7 7 7 7 7 0 000O0O0O0O0T11
3 4 4 3 000000T11
007773711
3 4 4 3
003777711
3 2 5 4
132120014
3123 2414,
7 7 7 7 7 7 1 0010000
221209555 01000000
7 7 7 7 7 7
L 5 . 00100000
177137007 10010000
BNpB* =  BB* =
55051222 0O00O0OO0O1O0O00O0
7 7 7 7 7 7
D s ; 00000110
0737035113 00000110
4 5 ~ 2 3 00000001
042202113
4 5 4 2 3 3
70777771

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2
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CNM = Skew T = Skew

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

O O O O O O O O

© O O O O O O O 00000 o o o
© O ©O O O O O O 0o o000 o o o

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

Omega =

© O ©O O O O O O o000 o o o
© O ©O O O O O O 0o o000 o o o

© O ©O O O O O O 0o 0o oo o o
© O O O O O O O 0o o000 0o o o

© O ©O O ©O O O O 0o 0o oo o o
O O O O O O O O

—
(2}
w
vl
N
N

o

[S]

=
E RN
N
o

5

|
O »h O O O O O H
NI NI N NJw Nu

A O O O O ©o M O
© o o d O M O O
o o M O M O O O
© o o d O M O O
o o M O M O O O
©O d O O O O O »
A O O O O © M O
=
|

o
(%
=

Njun Njw Njw N[ N

~N

7 7
2 4 4 5
7 0 1

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

NM = 16T + 0Q
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;A1 3 5 1133 3 315 145115 3 51
4 14 28 28 14 4 28 28 28 28 4

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

12 20
7 7

12 12 12 12
7 7 7 7 7

NM (4 4 =£ £ =2£ £ 4 £ = (0 =2 2> £ =2 =

Njoo
Njoo

0

~|oo

“IS MN in Vec(K)?", true

12
7

20
7

12 12 12 12
7 7 7

MN (4

N|oo

4

N|oo

20 8
7

7 7 0

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

T'=32/1,r"=1/2,7/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, 6, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 48

dim span idems 16 vs no. of idems 24
"PT1"={{1, 3, 4, 8},{2,5,6, 7}}
"PT2" ={{1, 4,5, 8},1{2, 3,6, 7}}
"PT3" ={{3,4,7,8},{1,2,5, 6}}
"PT4" ={{3,6,7,8},{1,2,4,5}
"PT5" ={{1, 2, 3, 6}, {4, 5, 7, 8}}
"PT6" = {{1, 2, 3, 4}, {5, 6, 7, 8}}
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"RG1" = {2, 8}
"RG2" = {4, 6}
"RG3" = {3, 5}
"RG4" = {1, 7}

3 -1 -1 -1 -1 -1 3 -1
-1 3 -1 -1 -1 -1 -1 3

3 -1 -1 -1 -1 -1 3 -1
-1 3 -1 -1 -1 -1 -1 3

7 33 17 33 25 9 -1 9
8 56 56 56 56 56 8 56
33 7 17 17 25 25 9 -1
56 8 56 56 56 56 56 8
17 17 7 9 -1 33 25 25
56 56 8 56 8 56 56 56
33 17 9 7 33 -1 9 25
56 56 56 8 56 8 56 56
25 25 -1 33 7 9 17 17
56 56 8 56 8 56 56 56
9 25 33 -1 9 7 33 17
56 56 56 8 56 8 56 56
-1 9 25 9 17 33 7 33
8 56 56 56 56 56 8 56
9 -1 25 25 17 17 33 7
56 8 56 56 56 56 56 8
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-1 -1 -1 -1 -1 -1
1 = 5 5 5 35 1 =
-1 -1 -1 -1 -1 -1
5 1 55 35 35 3 1
-1 -1 -1 -1 -1 -1
3 3 1 3 1 3 3 3
=1 =1 -1 =1 =1 =1
3 3 3 1 3 1 3 3

Mc-scaled = Nc-scaled =

=1 -1 47 =1 4 =Z1 =1 -1
3 3 3 3 3 3
-1 -1 -1 -1 -1 -1
3 3 3 ! 5 1 5 =

-1 -1 -1 -1 -1 -1
1 5 5 5 5 35 1 =
-1 -1 -1 -1 -1 -1
5 1 55 35 35 3 1
, 33 17 33 25 9 -1 9

49 49 49 49 49 7 49
33 4 17 17 25 25 9 -1
49 49 49 49 49 49 7
17 17 { 9 =1 33 25 25
49 49 49 7 49 49 49
33 17 9 ; 33 -1 9 25
49 49 49 49 7 49 49
25 25 -1 33 4 9 17 17
49 49 7 49 49 49 49
9 25 33 -1 9 4, 33 17
49 49 49 7 49 49 49
-1 9 25 9 17 33 , 33
7 49 49 49 49 49 49
9 -1 25 25 17 17 33 4
49 7 49 49 49 49 49
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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 oo o o o o o
© O O O O O O OO 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 OO O oo 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

Eigenvalues M,

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

Eigenvalues N

[0., 0., 0., 3.,0.2466909938, 1.753309006, 0.7884097369, 1.211590263]
Eigenvalues M-scaled

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

Eigenvalues N-scaled

[0.,0.,0.,3.428571429, 0.2819325648, 2.003781721, 0.9010396996,
1.3846745 86]

NullSpace M,

{fo,0,-1,0,1,0,0,07,1Io,-1,0,0,0,0,0,1],[1,1,1,1,0,0,0,0],[1,1,1,0,0,1,
01 0]1 [_11 01 01 Os 01 01 ]-1 O] }
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NullSpace N,

{0, 1,0,-1,0,-1,0,1)],[0,0,1,-1,1,-1,0,0],[1,0,0,-1,0, -1, 1, O}
Eigenvalues Mg

8., 8.,38.,8.,0.,0.0.,0.]

Eigenvalues Ny

[0.,, 0., 0., 4.,0.2466909938, 1.753309006, 0.7884097369, 1.211590263]

NullSpace Mg

{[01 01 _1’ 01 1: O) Ol O]; [_1! O’ O’ Os 0! O’ 1’ 0]1 [O) _1’ 01 O’ 0’ 0’ 01 1]’ [O’ O’ 01 _1’ O’
1,0, 01

NullSpace Ny

{0, 1,0,-1,0,-1,0,1),[1,0,0,-1,0,-1, 1, 0], [0, 0, 1, -1, 1, -1, O, O}
Eigenvalues M

[4.,-4.,4.,-4.,4.,-4.,4., -4]

Eigenvalues N

[0., 0., 0.,4.,-1.753309006, -0.2466909938, -1.211590263, -0.7884097369]
NullSpace M

{}

NullSpace N

{-1,1,0,0,0,0, -1, 1], [-1,0,0, 1,0, 1, -1, 0], [-1,0, 1, 0, 1, O, -1, OI}

Harmonic Basis
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024235765
2 04 43 35 7
4 4 05 7 2 3 3
2 4502753
33720544
532 75024
75354202
573 34420
{3, 7}
R:[3,3,8,1,7,7,4,5]
B:[6,8,1,6,2,4,5, 2]
TRACETWO =1
det AT = 7= (1) 2(=1+1)2(1+1)?2
1 5
00 3 00 3 00
1 5
00 3 0 00O 3
5 1
3 O 00 O0ODO 3
1 5
3 0O 00O 3 00
AT = : .
0 3 0 00O 3 0
5 1
0 0O 3 00 3 0
1 5
0 0O c & 0 0O
5 1
0 3 00 3 0 0O
AT ranking is 4, "vs", 8
_ 1 _ _ _ _ 2 3
Level2det——1073741824( 1+5s)(—-6262—-3387s—2864s 313s° + 627
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s? +3945° +3235% — 857 — 1358 — 1559

s2 +101s3 — 101s% + 205> — 285% + 357 +
RANK of R is 6

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

Eigenvalues

R: [0, 0., -1, 1., -0.5000000000 - 0.86602

http://sadie:15001/home/ph/maple/TRUNS/XML...

3510 4 11y (5412 + 180s + 1452
8
%)

54040 1, 0.5000000000 +

0.8660254040 I, -0.5000000000 + 0.8660254040 1, 0.5000000000 -

0.8660254040 1]

B: [1.,-1,1.,-1,0,0.0.,0.]

NullSpace of R
{[0,1,0,0,0,0,0,0]I0,0,0,0,0, 1, 0, O}
NullSpace of B

{[0,0,0,0,0,0,1,0],I0,0,1,0,0, 0, 0, O}
NullSpace of R*
{-1,1,0,0,0,0,0,0]I[0,0,0,0,-1, 1, 0, O}
NullSpace of B*
{fo,0,0,0,-1,0,0,1],[-1,0,0, 1,0, 0, O, O}
FIXED POINTS DIMENSION 1
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1 1 1 3 1 3
02231727
19113 ;11
O 0O0O040O00O0 4 2 2 4 2 2
00000400 114531141
2 2 4 2 2 4
O 0O0O0OOOAM40O0
11345311,
O 00 O0OO0OOO 4 4 2 4 4 2 4
PROTO-M = N =
40000000 13135111
4 2 4 4 2 %
04 0O0O0O0O0OTO
3 ;1114511
O 04 00O0O0O0 4 2 2 4 2 2
00040000 11,11143
2 2 4 2 2 4
31 1 1 1 3
3232133230

"RANK of Nis ", 5, "RANK of Mis ", 8
"RANK of the KERNEL is ", 2

“ldemSolvability Check", 3 "Trace mark", 2, "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]lv[5] + v[2]v[6] + v[3]v[7] + v[4]v][8])

Group spectrum 1+t + t2

KERNEL ST RUCT URE

"PT1" ={{1, 2, 3, 8},{4, 5,6, 7}}
"PT2" ={{1, 4,6, 7},{2, 3,5, 8}}
"PT3" ={{2, 5, 7, 8}, {1, 3, 4, 6}}
"PT4" = {{1, 2, 4, 7},{3, 5, 6, 8}}
"PT5" = {{1, 2, 3, 4}, {5, 6, 7, 8}}
"RG1" = {4, 8}

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

m2 =[0,0,0,1,0,0,0,0,0,0,1,0,0,00,0,1,0,0,0,0,1,0,0,0,0,0, 0]

supp M2 = {4, 11,17, 22}

u2=1_1,2,1,4,3,2,3,2,2,3,4,2,2,3,2,2,4,1,3,2,1,4,1,2,1, 2,2, 3]

suppu2 ={1,2,3,4,5,6,7,8,9, 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], [2], [2]]
Action of B on ranges, [[3], [4], [1], [3]]

(1 1 1 1
3‘(4 4 4 4)
RPARTS [5, 1, 4, 1, 4]

BPARTS [2, 3, 3, 4, 4]

Action of R and B on the blocks of the partitions:
R-BLOCKS,
[8,9,9,6,1,2,5,6,5, §]
B-BLOCKS,
[9,8,3,A,7,4,3,9,8,A]
with invariant measure, [1, 1,1, 1, 2, 2, 1, 3, 3, 1]
N by blocks, N - check: true

b1 =11, 2, 3, 4}
b, ={5,6, 7, 8
b3 ={2,5,7, 8}
by =1{1, 4,6, 7}
bs ={1, 2, 3, 8}
bg =1{4,5,6, 7}
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b; =1{2,3,5, 8
bg =1{1, 2,4, 7}
bg =1{3,5, 6, 8}
b1o =11, 3, 4, 6}

dim(span of partition vectors), rank(Ng), rank(N): 5,5,5

M2 0 0 O K1 0 0 O
0O h2] 0 0 O A1l 0 O
0O 0 h2] 0 O 0 A1 O
0O 0 O h2] 0 O 0 hI]

Wl 0 0 0 h2] 0 0 O
O h1 0 0 0 h2] 0 O
0O O A1l 0 0 0 h2] O
O 0 O A1 0 0 0 h2]

Centralizer =

LIE STRUCT URE

Dimension of Lie algebra: 27, Shape: 23 @ 4/3

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

R and B Cycles. V.
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£ 0z 2202 ¢ 00030300
£ 0z 2202 ¢ 02000003
bobddoddl Jooododoo
N EEESEEE N XEREREE
£ 0z 220z 2 03000001
bobidoddl fooototoc
Lotitott Jotooooo!
£ 0z 2202 ¢ 030000031

Qr in Vec(K)?, {{1, 3, 4,5, 7, 8}}, true

Qg in Vec(K)?, {{2, 8}, {4, 6}}, true

3 11 27 -21 3 -—29 -13 19
40 40 40 40 40 40 40 40
11 -13 19 3 =9 7 -1 =17
40 40 40 40 40 40 40 40
-27 21 -3 -11 13 -19 -3 29
40 40 40 40 40 40 40 40
19 3 11 -13 -1 -17 -9 7
v 40 40 40 40 40 40 40 40
3 -—29 -13 19 3 11 27 =21
40 40 40 40 40 40 40 40
-9 7z -1 -17 11 =13 19 3
40 40 40 40 40 40 40 40
13 -19 -3 29 =27 21 -3 -11
40 40 40 40 40 40 40 40
-1 -1 -5 7z 19 3 11 -13
40 40 40 40 40 40 40 40

Omega-checks true, true

"I+V is singular"
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7TR=(l 0

5 ) uQr vs Q(I-V) ~ 1

|

1 1 1 1 1 1 1 1 1
66066)"5(6066606

|

n3=(0 0z201%0 %)vs(o 0000000 ugvsQU+V)~?!

LOCAL GROUPS

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

1, "range”, [4, 8], [[8, 8, 8, 4, 4, 4, 4, 8], [4, 4, 4, §, §, §, 8, 4]]
2,"range", [3,71,107,7,7,3,3,3,3,71,13,3,3,7,7,7, 7, 3]
3, "range’, [2, 6], [[6, 6, 6, 2, 2, 2, 2, 6], [2, 2, 2,6, 6,6, 6, 2]]
4, "range", [1, 5], [[5,5,5,1,1,1,1,5],[1,1,1,5,5,5,5, 1]]
2, "partition”, {{1, 4, 6, 7},{2, 3, 5, 8}}

1, "range”, [4, 8], [[8, 4, 4, 8, 4, 8, 8, 4], [4, 8, 8, 4, 8, 4, 4, §]]
2,"range", [3,7],1[7,3,3,7,3,7,7,31,13,7,7,3,7,3, 3, 7]
3, "range", [2, 6], [[6, 2, 2, 6, 2, 6, 6, 2], [2, 6,6, 2,6, 2, 2, 6]]
4, "range", [1, 5], [[5, 1, 1,5, 1, 5,5, 1],[1,5,5,1,5,1, 1, 5]]
3, "partition”, {{2, 5, 7, 8}, {1, 3, 4, 6}}

1, "range”, [4, 8], [[8, 4, 8, 8, 4, 8, 4, 4], [4, 8, 4, 4, 8§, 4, 8, 8]]
2,"range", 3,71, 117,3,7,7,3,7,3,31,13,7,3,3,7,3,7, 71
3, "range”, [2, 6], [[6, 2, 6, 6, 2, 6, 2, 2],[2,6, 2, 2,6, 2,6, 6]]
4, "range", [1, 5], [I5, 1, 5,5, 1,5, 1, 1],[1,5,1,1,5, 1,5, 5]]
4, "partition”, {{1, 2, 4, 7}, {3, 5, 6, 8}}

1, "range”, [4, 8], [[8, 8, 4, 8, 4, 4, 8, 4], [4, 4, 8,4, 8, 8§, 4, §]]
2,"range", [3,71,117,7,3,7,3,3,7,31,13,3,7,3,7,7,3, 711
3, "range", [2, 6], [[6, 6, 2, 6, 2, 2, 6, 2],[2, 2,6, 2, 6, 6, 2, 6]]
4, "range", [1, 5], [5, 5,1, 5,1,1,5,1],[1,1,5,1,5,5, 1, 5]]
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5, "partition”, {{1, 2, 3, 4}, {5, 6, 7, 8}}

1, "range", [4, 8], [[8, 8, 8, 8, 4, 4, 4,4],[4,4, 4,4, 8, 8, 8, 8]
2,"range", [3,71,1[7,7,7,7,3,3,3,31,13,3,3,3,7,7,7, 7]]
3, "range", [2, 6], [[6, 6, 6, 6, 2, 2, 2, 2],[2, 2, 2, 2, 6, 6, 6, 6]]
4, "range", [1, 5], [[5, 5,5,5,1,1,1,1],[1,1,1, 1,5, 5, 5, 5]

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

g1 = |l
g = [, 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.
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PermChars : =

= N
= O K

Group spectrum: 1+ t+ t2

Molien Seriesto order 10: 1+t + 2t2 + 2t3 +3t4 +3¢t° + 4t6 +4t’ + 5t8 +5
t9 + 6t10

n-choose-rank

{1, 11, 2]}, {2, [1, 3]}, {3, [1, 4]}, {4, [1, 51}, {5, [1, 61}, {6, [1, 7]}, {7, [1, 81}, {8, [2,
311,19, [2, 413, {10, [2, 51}, {[2, 6], 11}, {12, [2, 71}, {13, [2, 8]}, {14, [3, 4]}, {15, [3,
51}, {16, [3, 61}, {17, [3, 71}, {18, [3, 8]}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 7]}, {22, [4,
81}, {23, [5, 61}, {24, [5, 71}, {25, [5, 81}, {26, [6, 71}, {27, [6, 8]}, {28, [7, 8]}
KERNEL HIERARCHY

me =
(0001000000100000100001000000)

{4, 11, 17,22}

uz2 =
(121432322342232241321412122

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

picheck (1 1 1 1 1 1 1 1)

picheck (1 1 1 11 1 1 1)
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Column Projections

idem-checks NO-checks

o
o
o
= N N DAw O Plw N D

o
o
o
O Hlw N D =, D= NE BDW
o
o
o

o
o
o
o
o
o

idem-checks NO-checks

AP, R N NP DWW O Nk N

o
o
Aw O NI NF DR = N N
o
o
o

124 of 458 08/21/2008 02:08 PM



http://sadie:15001/home/ph/maple/TRUNS/XML...

idem-checks NO-checks

Nl= N= = Dw N NRF=E O NE

o
N~ N, © N~ NRFE NRFR R Dw
o
o
o

o
o
o
o
o
o

idem-checks NO-checks

DR N D O Plw N D =
o
o
o

Dlw N Dw R D N DN O

Row Projections
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(Vs] wv

Y Y

[@) [}

7] 7}

= =
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= E

(] [

S S
< < s O o o () —|<r o <+ <+ O —l<+ O o <
o o o Al A A I O < O o -+ O —<+ A+ O
o o o Al A A I O -t O o -l O Al s O
o o o At I A A O o —t I+ O -t O o <
o o O H ¥ Al —HI O <t O o At O A ~H O
At -t s O o o o < o At s O -l O o <
<t A< < o o o o —|<r o < A< o <t o o <
< s s O o o o —|<r s+ O o —+ O = i O

Il I

— N

o o

o o
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(7p] wv

Y Y

(@) (@]}

Q 7}

= =
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I
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(] [

S S
o —< o o —|< o |t < (@) (@) <t o <t < o —|<t
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wv

Y4

v

v

<

I8

=

(]

9
o o o o i I I A
o o o o Al A A A
o (@ o o s A A A
(@ o o o s A A A
At I A A O o o o
gt A A A o o o o
<t s S o o o o
] A R TR S T RS TR o o o o

Il

LN

o

o

— N m O mMm N —~ <
N N O m N N <
— O N N M < N N
O = N = < m AN M
m N = < = N m O
N N < 7 N N O m
M < NN — O N N
<t m N n O = N -
I
=
Z
l_w —i|cO 3_.% o 3_.% —i|cO 1_m —|<r
—|cO —i|CO o 3_w |00 |00 | l_m
_I__m o —|cO0 —i|CO 3__ﬁl_u | |0 —i|CO
o l_m —i|c0 l_m <t 3_m —i|co 3_m
3_w —i|co 1_r10 <t l_rlo —i|co 3_m o
|00 |00 | l_m —|c0 —i|CO o 3_m
3_w —|< |00 |00 _I___RI_U o —|cO0 —i|CO
<t 3_m —i|CO 3_w o _I__m —i|cO l_m
I
—

CHECKING NULLSPACES

[01 _1’ 1’ 01 0’ _1’ 1’ 0]

TA =

t -t -s st -t —-s s
0 0 RB

-1010

-1 010

-s 0

-s 0 s
0 0

S
0

-1 001 -1001

ker NC

—t t 0 -t t

-1100

-1100

08/21/2008 02:08 PM
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checks

mAviaker NC (1 0 -1)

1 0 0 O 0 s -t
0O 0 0 1 -t
O 0 1 o0 t -s O
ker Mg = 0 1 00 s 0 - RB checks
-1 0 0 O 0O 0 -s t
O 0 0 -1 0O t -s O
0O 0 -1 0 -t s 0
0 -1 0 O -s 0 0 t
1 0 0 0 O O t 0 s
1 0 -11 O t O 0
0 0 0 0 1 t s 0 O
ker M¢ = L -1 0 10 > 0 ¢ 0 RB checks
0 0 0 1 O t+s 0 -t t+s -s
0 0 1 0 O t+s -t 0 t+s -s
1 0 0 1 -1 s -5 0 t+s
o1 000 t 0 -t t+s

nxt = (4 0 0 4 0)
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3 1 1 1
112209073
31 11
11220023 11000000
33,111,43 11000000
4 7 4 4 7 7]
00100000
11147113,
227t 323% ~looo10000
RNoR™ = 11 5 1 " loooo01100
00221142
o . 00001100
00z511z25 00000010
1143331 0000000 1
4 7 4 4 7 2
1 1 3 1 1 1
2232923271
1 1 1 3
22103220
14,111,431
2 © 422 ° 732 10010000
11,133,353 01000000
7 2 7 4 1 2
L - 00100000
153103570 10010000
SNoB™=1 | 5 11 ¥ looo001001
0220135721
00000100
19311411
5 0255175 00000010
3343111 00001001
Z 2 Z 4 1 2
1 3 1 1
05701371

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2
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000O0O0OO0OO0OO 000O0O0OO0O0OO
000O0O0OO0OO0OO 000O0O0OO0O0OO
000O0O0OO0OO0OO 000O0O0OO0O0OO
000O0O0OO0OO0OO 000O0O0OO0O0ODO
CNM = Skew T = Skew
000O0O0OO0OO0OO 000O0O0OO0O0OO
000O0O0OO0OO0OO 000O0O0O0O0ODO
0000O0OO0OO0OO 000O0O0OO0O0ODO
000O0O0OO0OO0OO 000O0O0O0O0O0OO
0000O0OO0O0CDO
000O0O0O0O0CDO
0000O0O0O0CO
0000O0OO0O0OCO
Omega =
0000O0O0OO00O
000O0OO0OO0OO0OO0OO
000O0OOO0OO0OO0OO
000O0OO0OO0OO0OO0OO
3134111
12220333
3 111411
4 0004000 4 2 2 4 2 2
04000400 11 4,11143
22 - 422 "7 %
00400040
311,113,
0004000 4 423127732
Mo = No =
40004000 oll1l1,313
424 1% 24
04000400
1911311
00400040 4 2 2 4 2 2
00040004 114531141
22 ° 2272 "4
113 42311
223973271

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

NM = 16T + 0Q
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"IS NM in Vec(K)?", true
NM(41231422224312103234)
"IS MN in Vec(K)?", true

MN(4 123 142222431210323 4)
T=32/1,rank = 2, ratio = 16/1, n%/r = 32/1
T =32/1,r=1/2,7T/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
NoMgo =0T + 32Q
There are, 5, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 40

dim span idems 16 vs no. of idems 20
"PT1" ={{1, 2, 3, 8},{4, 5, 6, 7}}
"PT2" = {{1,4,6,7}12,3,5, 8}}
"PT3"={{2,5,7,8}{1, 3,4, 6}}
"PT4" ={{1,2,4,7},{3,5,6, 8}}
"PT5" = {1, 2, 3, 4}, {5, 6, 7, 8}}
"RG1" = {4, 8}

"RG2" ={3, 7}
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"RG3" = {2, 6}

"RG4" = {1, 5}
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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 oo o o o o o
© O O O O O O OO 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 OO O oo 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

Eigenvalues M,

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

Eigenvalues N

[0., 0., 0, 3., 1.309016994, 0.1909830058, 1.809016994, 0.690983005 8]
Eigenvalues M-scaled

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

Eigenvalues N-scaled

[0., 0., 0., 3.428571429, 1.496019422, 0.2182662923, 2.067447994,
0.789694 864 2]

NullSpace M,

{[11 1’ 1’ 1’ 01 0’ 0’ O]’ [_1’ 0’ O’ 01 1: O’ O’ 0]1 [0’ _15 01 Os 0! 1’ O’ 0]’ [O’ O’ _11 0’ 0’
010]I[1,1,1,0,0,0,0, 1]}

08/21/2008 02:08 PM



http://sadie:15001/home/ph/maple/TRUNS/XML...

NullSpace N,

{-1,0,0,1,-1,0,0, 1], [-1,1,0,0,-1,1,0,0], [-1,0, 1,0, -1, O, 1, OI}
Eigenvalues Mg

8., 8.,38.,8.,0.,0.0.,0.]

Eigenvalues Ny

[0., 0., 0., 4.,1.309016994, 0.1909830058, 1.809016994, 0.690983005 8]

NullSpace Mg

{[01 01 _1’ 01 O’ O) 1’ O]; [O’ _1’ O’ Os 0! 1’ O’ 0]1 [_1’ O’ 01 O’ 1’ 0’ 01 O]’ [O’ O’ 01 11 O’
01 07 _1]}

NullSpace Ny

{-1,0,1,0,-1,0,1,0)],I[1,0,0,1,-1,0,0,1],[-1,1,0,0,-1, 1, O, O}
Eigenvalues M

[4.,-4.,4.,-4.,4.,-4.,4., -4]

Eigenvalues N

[0., 0., 0.,4.,-0.1909830058, -1.309016994, -0.6909830058, -1.809016994]
NullSpace M

{}

NullSpace N

{0,1,0,-1,0,1,0,-1},[0,0,1,-1,0,0, 1, -1],[1, 0,0, -1, 1, 0, O, -11}

Harmonic Basis
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01214323
1 02 2 3 422

22032241

12303214

4 3230121

34221022

224122 03
321412320

201 []-1 ]-1 1’ _1’ _]-1 11 11 ]-]

{4, 6}

TRACE TWO =1

(1+t)2(t)2(=-1+1)?2

-1
det AT = 16

njo O o o
o © Hlo o
o —|© o o
o o o o
o o o —|©
o o o o
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AT ranking is 4, "vs", 8

- >  (_ _ 2 _ 3
Level2det—1073741824( 1+s)(—-13332+7272s+ 5180s 2019s

553s% + 216s5° — 20s® — 1357 + 558) (2542 — 7035 — 125552 + 1353 + 34754
— 765> — 715 + 3457 + 758 — 559 _ 2510 4 (11 )

RANK of R is 6

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

B ranking is 1, "vs", 6
BBAR ranking 1, "vs", 6

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

Eigenvalues

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

B: [1.1,-1.1,0,0,1,-1,1,-1]
NullSpace of R

{0, 1,0,0,0,0,0,0]I0,0,0,0,0,0, 0O, 11}
NullSpace of B
{l0,0,1,0,0,0,0,0]I0,0,0,0, 1,0, O, OI}

NullSpace of R*
{-1,1,0,0,0,0,0,0][0,0,0,0,0,0, -1, 1}
NullSpace of B*

{[o, -1, 1,0,0,0,0,0]I[0,0,0,0,-1,0, 0, 1}
FIXED POINTS DIMENSION 1
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3 6 5 5 6 8
O 377 1771 171 1T 1T ! 11
3 o 3 6 8 5 8 4
0000O0O 40 11 11 11 11 11 11
000O00O0OO 4 6 3 g 7 1 4 5 8
11 11 11 11 11 11
00004000
5 6 7 o 4 1 6 5
O 0000400 11 11 11 11 11 11
PROTO-M = N =
004 00O0O00O0 iiliolii
11 11 11 11 11 11
0004 0O0O00O0
6 5 4 1 7 5 5 6
40000O0O0O 11 11 11 11 11 11
04 00O0O0O00O0 1£iiiioi
11 11 11 11 11 11
8 8 5 3 6 3
it ! 11 11 11 11 11 °©

"RANK of Nis ", 5, "RANK of Mis ", 8
"RANK of the KERNEL is ", 2

“ldemSolvability Check", 3 "Trace mark", 4, "Rank mark", 6, "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]lv[7] + v[2]v[8] + v[3]v[5] + v[4]v][6])

Group spectrum 1+t + t2

KERNEL STRUCT URE

"PT1" ={{1, 4,5, 8},{2, 3,6, 7}}
"PT2" ={{1, 5,6, 8,1{2,3,4,7}}
"PT3" ={{3,4,7,8,1{1,2,5, 6}
"PT4" = {{3,6, 7, 8,{1, 2,4, 5}
"PT5" = {{1, 2, 3, 6}, {4, 5, 7, 8}}
"PT6" = {{1, 2, 3, 4}, {5, 6, 7, 8}}
"RG1" = {2, 8}
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"RG2" = {3, 5}
"RG3" = {4, 6}
"RG4" = {1, 7}

m2 =[0,0,0,0,0,1,0,0,0,0,0,0,1,0,1,0,0,0,0,1,0,0,0, 0,0, 0, 0, 0]
supp 12 = {6, 13, 15, 20}

u2 =[3,6,5,5,6,11,8,3,6,8,5,8,11,7,11,4,5,8,4,11,6,5, 7,6, 3, 5, 6,
3]

suppu2 ={1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25,26,27,28}

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

RPARTS [4, 3, 3, 4, 6, 5]
BPARTS [2,6, 1,5, 1, 5]

w=(2 1L 1 2 3 2
11 11 11 11 11 11

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

3,C 1,B,8,5, 8,5, 4,8, 4, 2]
B-BLOCKS,

[C,3,6,7,3,A,9,C 1,2,6,7]

with invariant measure, [2,2,3,1,2,2,2,2,1,1, 1, 3]

N by blocks, N - check: true

b1 =1{1, 2, 3, 4}
b, =1{5,6, 7, 8
by ={1, 2, 3, 6}
by =1{3, 4,7, 8}
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bs ={3,6, 7, 8}
bg =1{1, 4,5, 8}
b; ={2,3,6,7}
bg =1{1, 2, 4, 5}
bg ={1, 5, 6, 8}
b1g =12,3,4, 7}
b1 =11, 2,5, 6}
b1> =1{4,5,7, 8}

dim(span of partition vectors), rank(Ng), rank(N): 5,5, 5

h[1l] O 0 0 0 0 h2] O
0O hn1] O 0 0 0 0 hl2]
0 0O hl1] O hA[2] O 0 0
0 0 0O h1 O hA[2] O 0
0 0O h[2] O A[1] O 0 0
0 0 0O h[2] O AH[1] O 0

h2] O 0 0 0 0O hn1] O
0 hl2] O 0 0 0 0 h[l1]

Centralizer =

LIE STRUCT URE

Dimension of Lie algebra: 27, Shape: 23 @ 4/3

0 11-120
0 11 0 -1
-111 0 O
CLB = 0O 10 0 O
1 00 O O
0O 01 0 O
0O 00 1 O
0O 00 O 1

R and B Cycles. V.
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1 1 1 1 1 1
5 0 5 0 00ODO i 00 T 0 77 0
1 1 1 1
5 0 5 0 000D O 0 5 0 00OO 5
1 1 1 1
> 0 > 0 00O0O 0 5 0 00ODO 5
1 1 1 1 1 1
00O 5 0 5 00 i 00 i 0 T 7 0
Or = 1 1 Qg = 1 1
0 00O 5 0 5 0 0 5 0 00OO 5
1 1 1 1 1 1
00O 5 0 5 00 i 00 I 0 T 7 0
1 1 1 1 1 1
0 00O 5 0 5 0 I 00 I 0 T 7 0
1 1 1 1
00O0O 5 0 5 0 0 5 0 00OO 5
Qr in Vec(K)?, {{5, 7}, {1, 3}, {4, 6}}, false
Qpin Vec(K)?, {{1, 4, 6, 7}, {2, 8}}, false
3 11 27 =21 3 —29 -13 19
40 40 40 40 40 40 40 40
i1 =13 19 3 =9 7z =1 =17
40 40 40 40 40 40 40 4
27 -21 3 11 -13 19 3 -29
40 40 40 40 40 40 40 40
-19 -3 -11 13 1 17 9 =7
V= 40 40 40 40 40 40 40 40
3 -29 -13 19 3 11 27 =21
40 40 40 40 40 40 4 40
9 =7 1 17 =11 13 -19 =3
40 40 40 40 40 40 40 40
-13 19 3 =29 27 -21 3 11
40 40 40 40 40 40 40 40
-1 -7 -9 7z 19 3 11 -13
40 40 40 40 40 40 4 40

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

“I+V is singular”
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o)vs(o 000O00O0O0O0) uQrvsQU-V

)vs(o 0000000 ugvs+V)~1

LOCAL GROUPS

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

1, "range", [2, 8], 8, 2, 2, 8, 8,2, 2, 8], [2, 8, 8, 2, 2, 8, 8, 2]]
2, "range", [3, 5], [[5, 3, 3,5,5,3,3,5],3,5,5, 3, 3,5, 5, 3]
3, "range", [4, 6], [[6, 4, 4, 6, 6, 4, 4, 6], [4, 6, 6, 4, 4, 6, 6, 4]]
4, "range", [1,71,17,1,1,7,7,1,1,7],1,7,7,1,1, 7,7, 1]]

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

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

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

1, "range", [2, 8], [[8, 8, 2, 2, 8, 8, 2, 2], [2, 2, 8, 8, 2, 2, 8, §]]
2, "range", 3, 5], [[5, 5, 3,3,5,5,3,3],3,3,5,5, 3,3,5, 5]
3, "range", [4, 6], [[6, 6, 4, 4, 6, 6, 4, 4], [4, 4, 6, 6, 4, 4, 6, 6]]
4, "range", [1,71,1[7,7,1,1,7,7,1,1],[1,1,7,7,1,1, 7, 7]]
4, "partition”, {{3, 6, 7, 8}, {1, 2, 4, 5}}

1, "range", [2, 8], [[8, 8, 2, 8, 8, 2, 2,2],12,2,8,2,2,8, 8, 8]
2,"range", [3, 5], [[5,5,3,5,5,3,3,3],13,3,5, 3,3,5,5, 5]
3, "range”, [4, 6], [[6, 6, 4, 6, 6, 4, 4, 4], [4, 4, 6, 4, 4, 6, 6, 6]]
4, "range", [1,7],1[7,7,1,7,7,1,1,1],[1,1,7,1,1,7, 7, 7]]
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5, "partition”, {{1, 2, 3, 6}, {4, 5, 7, 8}}

1, "range", [2, 8], [[8, 8, 8, 2, 2, 8, 2, 2], [2, 2, 2, 8, 8, 2, 8, §]]
2, "range’, [3, 5], [[5, 5,5, 3,3,5,3,3],[3,3,3,5,5, 3,5, 5]
3, "range”, [4, 6], [[6, 6, 6, 4, 4, 6, 4, 4], [4, 4, 4, 6, 6, 4, 6, 6]]
4, "range", [1, 71, 1[7,7,7,1,1,7,1,1],[1,1,1,7,7,1, 7, 7]

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

1, "range”, [2, 8], (I8, 8, 8, 8, 2, 2, 2, 2],[2,2,2,2, 8, 8, 8, 8l
2, "range", 3, 5], [[5, 5,5,5,3,3,3,3],13,3,3,3,5,5,5, 5]
3, "range’, [4, 6], [[6, 6, 6, 6, 4, 4, 4, 4], [4, 4, 4, 4, 6, 6, 6, 6]]
4,"range", [1, 71, ([7,7,7,7,1,1,1,1],[1,1,1,1,7,7,7, 7]

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
(hl1] hi2])

"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 0)
01

2, "coeff", 1

2[2]=<0 1>
10
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Check abelian

1, 2, true

1. 1.
EIGS =

1. -1.

PermChars : =

= N =
= O K

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+t + 2t2 + 2t3 + 3t4 + 3t5 + 4t6 + 4t 4+ 5t8 +5
t9 + 6t10

n-choose-rank

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

M2 =
(OOOOO10000001010000100000000)

{6, 13, 15, 20}

uz2 =
(365561183685811711458411657635

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

picheck (1 11111 1 1)
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picheck (1 1 1 1 1 1 1 1)

Column Projections

8 3

0 11 00O0O0ODO 11

01 000O0OO0TUDO

8 3

0 11 00O0O0O 11

5 6

0 11 00O0O0OO 11

1= 8

0 11 00O0O0O 11

6 5

0 11 00O0O0OO 11

3 8

0 1T 0O00O0O0ODO 11

O 0 OOO0OOO 1
5 6

00 1T 0 1T 00O
8 3

00 11 0 11 00O

00 1 0 0 OO00O
4 7

00 11 0 1T 00O

Py =

00 0 01 00O
7 4

00 1T 0 11 00O
6 5

00 1T 0 11 00O
3 8

00 11 0 11 00O
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idem-checks NO-checks

idem-checks NO-checks
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idem-checks NO-checks

o o o o o
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-
[
=
=

Row Projections
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CHECKING NULLSPACES
mA=1[0,-1,1,0,1,0, 0, -1]

1 -100001 -1 O -t 0t 0 tO0 -t
ker Ne=|0 -1 01 010 -1 t -t —s s —-s s t —t| RB

0O -110100 -1 s 0 -s 0 -s0s O
checks
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mAviaker NC(0 0 1)

0O -1 0 O O 0 -t s
1 0 0 O -t 0 0 s
O 0 0 1 -t -s 0 O
ker Mg = 0 0 10 0 -t -0 RB checks
O 0 0 -1 t s 0 O
0 0 -1 0 0O t s O
0 1 0 O 0 0 t -s
-1 0 0 0 t 0 0 -s
0O 0 0 1 O 0 s 0 0 t
0O 0 1 0 O t s -t 0 t
01 0 0 O t 0 -t s t
ker My = 1 00 00 0 0 0 s RB checks
1 -1 0 0 1 s O t -ss
0 60 0 O 1| [s+t O O -t t
1 0 0 -11} |s+t -s 0 0 s
10 -1 0 1 s -s t 0 s
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5 7 6 4
1 1 2 HT 31 00
5 7 6 4
Pltaomomoam 00 11000000
5 5 {5 g 6 6 6 11000000
11 11 11 11 11 11
00100000
7 7 5 1 6 o 4 4
' 11 11 11 11 11 11 0O00010O0O00O0
RNQR* = RR* =
iioiliii 0O000OO0O1O0O00O0
11 11 11 11 11 11
00000100
4 4 6 o 5 1 7 7
11 11 11 11 11 11 0 000O0OO0T11
6 4 5 7 00000011
0 0 = A 2L 1 1
6 4 5 7
0 0 & 4 F & 1 1
5 5 5 6 6 6
L 37777111 O 11
5 3 8 6
EE I ¥ U N S 10000000
5 3 8 6 01100000
11]']'1101111O
5033, 8 o6 & 01100000
' 11 11 11 11 11 11 0O00010O0O00O0
SNoB™ =1 ¢ 8 3 5 B =l 0001001
11 0 0 17 1 77 77 1
00000100
6 8 8 5 3 ; 5 3
11 11 11 11 11 11 0O 00O0O0OOT1IO0
o 6 6 6 5 5 | 5 00001001
11 11 11 11 11 11
6 8 3 5
it 0 0 17 1 57 77 1

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2
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O 0O0OO0OO0OO0OO0ODO0 O 0OO0OO0OOOO0ODO0
O0O0OO0OOOO0ODO O 0OO0OO0OOOO0ODO0
O 0OO0OO0OO0OO0OO0ODO0 O 0OO0OO0OOOO0ODO0
O0OO0OOOO0OO0ODO0 O 0OO0OO0OOOO0ODO0
CNM = Skew T = Skew
O0OO0OO0OOO0OO0ODO0 O 0O0OO0OOOO0ODO
O0OO0OOOOO0OO0 O 0OO0OO0OOOO0ODO
O0OO0OO0OOOO0ODO O 0OO0OO0OOOO0ODO
O00OO0OO0OOOO0ODO O 0OO0OO0OOOO0ODO0
O 0OO0OOOOO0ODO
O 0OO0OOOOO0ODO
O 0OO0OOOOO0ODO
O 0OO0OOOOO0ODO0
Omega =
O 0O0OOOOO0ODO
O 00O0O0OOOO0ODO
O 00O0O0OOOO0ODO
O 00O0OOOO0ODO
8 5 6 6 5 3
L' 97711 @ 11
8 4, 8 5 3 6 3
40000040 11 11 11 11 11 11
04000004 2 8 1 4 o L 6 3
11 11 11 11 11 11
00404 0O00
6 5 4 1 7 o 2 6
00040400 11 11 11 11 11 11
My = No =
00404000 6 3 o 7 1 4 5 8
11 11 11 11 11 11
00040400
> 6 7 5 4 1 6 5
40000040 11 11 11 11 11 11
04000004 o 3 6 5 5 6 ; 8
11 11 11 11 11 11
3 3 6 8 5 8
it 9 17 17 11 1T 11 !

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

NM = 16T + 0Q
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(ZﬁﬂﬁﬁZHHHHZHHOM 22 22 44 11 4
"IS NM in Vec(K)?", true

NM
(¢ 3

"IS MN in Vec(K)?", true
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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, 6, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 48

dim span idems 16 vs no. of idems 24
"PT1" ={{1,4,5,8},{2,3,6, 7}
"PT2" = {{1, 5,6, 8},{2, 3,4, 7}}
"PT3" = {{3, 4, 7, 8}, {1, 2, 5, 6}}
"PT4" ={{3,6,7,8},{1,2,4,5}
"PT5" ={{1, 2, 3, 6}, {4, 5, 7, 8}}
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"PT6" = {{1, 2, 3, 4}, {5, 6, 7, 8}}

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

3 -1 -1 -1 -1 -1 3 -1
-1 3 -1 -1 -1 -1 -1 3

-1 3 -1 -1 -1 -1 -1 3
7 53 29 37 37 29 -1 13
8 88 88 88 88 88 8 88
53 7 53 29 13 37 13 -1
88 8 88 88 88 88 88 8
29 53 7 21 -1 45 37 13
88 88 8 88 8 88 88 88
37 29 21 7 45 -1 29 37
88 88 88 8 88 8 88 88
37 13 -1 45 7 21 29 53
88 88 8 88 8 88 88 88
29 37 45 -1 21 7 37 29
88 88 88 8 88 8 88 88
-1 13 37 29 29 37 7 53
8 88 88 88 88 88 8 88
13 -1 13 37 53 29 53 7
88 8 88 88 88 88 88 8
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-1 -1 -1 -1 -1 -1
1 = 5 5 5 35 1 =
-1 -1 -1 -1 -1 -1
5 1 55 35 35 3 1
-1 -1 -1 -1 -1 -1
3 3 1 3 1 3 3 3
-1 -1 -1 =1 -1 -1
3 3 3 1 3 1 3 3

Mc-scaled = Nc-scaled =

=1 -1 47 =1 4 =Z1 =1 -1
3 3 3 3 3 3
-1 -1 -1 -1 -1 -1
3 3 3 ! 5 1 5 =

-1 -1 -1 -1 -1 -1
1 5 5 5 5 35 1 =
-1 -1 -1 -1 -1 -1
5 1 55 35 35 3 1
, 53 29 37 37 29 -1 13

77 77 77 77 77 7 77
53 4 53 29 13 37 13 -1
77 77 77 77 77 77 7
29 53 ; 3 -1 45 37 13
77 77 11 7 77 77 77
37 29 3, 45 -1 29 37
77 77 11 77 7 77 77
37 13 -1 45 ; 3 29 53
77 77 7 77 11 77 77
29 37 45 -1 3 1 37 29
77 77 77 7 11 77 77
-1 13 37 20 29 37 ; 53
7 77 77 77 77 77 77
13 -1 13 37 53 29 53 4
77 7 77 77 77 77 77
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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 oo o o o o o
© O O O O O O OO 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 OO O oo 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

Eigenvalues M,

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

Eigenvalues N

[0.,, 0., 0. 3.,0.3083672838, 0.7685379357, 1.278775810, 1.644318969]
Eigenvalues M-scaled

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

Eigenvalues N-scaled

[0.,0.,0.,3.428571429, 0.3524197529, 0.8783290695, 1.461458069,
1.879221680]

NullSpace M,
{fo,0,0,-1,0,1,0,0,I0,0,1,0,-1,0,0,0],11,0,0,1,1,0,0, 1}, [0, 1, 0, 0, O, O,
01_1s[ 10101 ]-a 1101 ]-1 1]}
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NullSpace N,

{-1,00,1,0,1,-1,0],[-1,1,0,0,0,0,-1,1],[-1,0, 1,0, 1, O, -1, O}
Eigenvalues Mg

8., 8.,38.,8.,0.,0.0.,0.]

Eigenvalues Ny

[0.,0.,0.,4.,0.3083672838, 0.7685379357, 1.278775810, 1.644318969]

NullSpace Mg

{[01 11 O’ O’ 01 0’ 0’ _1]1 [O’ 0’ _1’ Os 1! O’ O’ 0]1 [1) 0’ 01 Os 0! O’ _11 O]’ [O’ O’ 01 11 O’
_]-1 01 0]}

NullSpace Ny

{(0,0,1,-1,1,-1,0,0},1[1,0,0,-1,0,-1,1,0], [0, 1,0, -1, O, -1, O, 1}
Eigenvalues M

[4.,-4.,4.,-4.,4.,-4.,4., -4]

Eigenvalues N

[0.,0.,0.,4.,-0.3083672838, -0.7685379357, -1.278775810, -1.644318969]
NullSpace M

{}

NullSpace N

{0,1,0,-1,0,-1,0,1),[0,0,1,-1,1,-1,0,0],1[1,0,0, -1, 0, -1, 1, O}

Harmonic Basis
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0O 3 6 5 5 6 11 8
3 0 3 6 8 5 8 11
6 3 0 7 11 4 5 8
5 6 7 0 4 11 6 5
5 8 11 4 0 7 6 3
6 5 4 11 7 0 5 6
11 8 5 6 6 5 0 3
8 11 8 5 3 6 3 O

R:[3,3,1,6,7,7,5, 2]

B: [6,8,8,1,2,4,4,5]

TRACE TWO =1

det AT =

o

AT =

o [«2][9; <] 5

0

1
16 (1

o

o o] [V;]

1
6

= O
o [©)][¥;]

o
o
o
(]
o

o
o
o
o o=

(©2] (%I «)][V; ]

0

AT ranking is 4, "vs", 8

Level 2 det =

160 of 458

1
1073741824

o
o

o
o

o o= o+~ O
o o

o
Ol O~
o
o
o

)2(1+t)2(-1+1)2

(021 [V INe)] [V, ]

( —6262 — 33875 — 286452 — 31353 + 627s% + 3945s°
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+323s% — 857 — 1358 - 1552 — 3510 4 11y (5412 — 1805+ 452 — 7553 — 181
s4+1255—4s6+3$7+58)(—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[7]) (1 + v[1]Vv[3])
"B CYCLES", (1 + v[2] v[5] v[8]) (1 + v[1] v[4] v[6])

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 I, 0., 0.]

NullSpace of R
{l0,0,0,1,0,0,0,0]Io0,0,0,0,0,0, 0, 11}
NullSpace of B
{l0,0,1,0,0,0,0,0]IO0,0,0,0,0,0, 1, O}

NullSpace of R*
{-1,1,0,0,0,0,0,0]I[0,0,0,0, -1, 1, O, OI}
NullSpace of B*

{[0,0,0,0,0,-1,1,0[1[0, 1,-1,0,0,0, 0, O}
FIXED POINTS DIMENSION 1
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1 1 3 3 1 1
0222172733
1911331
00004000 4 7 424 732
00000400 114511341
2 4 2 2 4 2
00000040
31149111,
000000O 4 722297733
PROTO-M = N =
40000000 ;3114113
4 2 4 4 2 %
04 0O0O0O0O0OTO
313114511
O 04 00O0O0O0 4 4 2 4 4 2
00040000 13,111,441
2 4 2 2 4 2
1 1 1 3 1 1
3221232320

"RANK of Nis ", 5, "RANK of Mis ", 8
"RANK of the KERNEL is ", 2

“ldemSolvability Check", 3 "Trace mark", 2, "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]lv[5] + v[2]v[6] + v[3]v[7] + v[4]v][8])

Group spectrum 1+t + t2

KERNEL STRUCT URE

"PT1" ={{1, 2, 3, 8},{4, 5,6, 7}}
"PT2" ={{3, 4,5, 6},{1,2,7, 8}}
"PT3" ={{1,6,7,8},{2,3,4,5}
"PT4" = {{1, 2, 4, 7},{3, 5, 6, 8}}
"PT5" = {{1, 2, 3, 4}, {5, 6, 7, 8}}
"RG1" = {4, 8}

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

m2 =[0,0,0,1,0,0,0,0,0,0,1,0,0,00,0,1,0,0,0,0,1,0,0,0,0,0, 0]

supp M2 = {4, 11,17, 22}

u2=1_1,2,3,4,3,2,1,1,2,3,4,3,2,2,2,3,4,2,1,2,2,4,1,2,3,1, 2, 2]

suppu2 ={1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,

22,23, 24, 25,26,27,28}

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

(1 1 1 1
3‘(4 4 4 4)
RPARTS [1, 4, 2, 4, 1]
BPARTS [3, 3,5, 1, 1]

Action of R and B on the blocks of the partitions:
R-BLOCKS,
[9,6,A,7,2,7,6,4,9, A
B-BLOCKS,
[A,5,9,8 1,A,9, 3, 8, 5]
with invariant measure, [1, 1,1, 1, 2, 1, 1, 2, 3, 3]
N by blocks, N - check: true

b1 =1{1,2,3,4}

b, =1{3, 4,5, 6}
b3 =1{5,6, 7, 8
by =11, 2,7, 8}
bs ={1,6, 7, 8}

be =1{1,2,4,7}
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b7 ={3,5, 6, 8
b8 = {21 31 41 5}
by ={1, 2, 3, 8

bi1p =1{4,5,6, 7}
dim(span of partition vectors), rank(Ng), rank(N): 5,5,5

Wil 0 0 0 h2] 0 0 O
O K1 0 0 0 h2] 0 O
0O O A1l 0 0 0 h2] O
O 0 O A1 0 0 0 h2]

M2 0 0 0 K1 0 0 O
O h2] 0 O O A1l 0 O
0O 0 h2] 0 O 0 A1l O
0O 0 O h2] 0 O 0 nI]

Centralizer =

LIE STRUCT URE

Dimension of Lie algebra: 27, Shape: 23 @ 4/3

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

R and B Cycles. V.
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1 1 1 1 1
5 0 5 000O0ODO 3 00 3 0 3 00
1 1 1 1 1
5 0 5 000O0ODO 0 3 00 3 00 3
1 1 1 1 1
5 0 5 000O0O0DO 0 3 00 3 00 3
1 1 1 1 1
0 00O 5 0 5 0 3 00 3 0 3 00
Or = 1 1 Q= 1 1 1
0 00O 5 0 5 0 0 3 00 3 00 3
1 1 1 1 1
0 00O 5 0 5 0 3 00 3 0 3 00
1 1 1 1 1
0 00O 5 0 5 0 3 00 3 0 3 00
1 1 1 1 1
5 0 5 000O0ODO 0 3 00 3 00 3
Qr in Vec(K)? , {{5, 7}, {1, 3}}, true
Qpin Vec(K)?, {{2, 5, 8},{1, 4, 6}}, true
3 11 27 =21 3 =29 -13 19
40 40 40 40 40 40 40 40
i1 -13 19 3 =9 7z =1 =17
40 40 40 40 40 40 40 40
27 -21 3 11 -13 19 3 -29
40 40 40 40 40 40 40 40
-19 -3 -11 13 1 17 9 =7
y_|?%0 40 "4 20 30 20 30 40
3 -29 -13 19 3 11 27 =21
40 40 40 40 40 40 40 40
-9 7z =1 =17 11 =13 19 3
40 40 40 40 40 40 40 40
-13 19 3 =-29 27 -21 3 11
40 40 40 40 40 40 40 40
1 17 9 =7 =19 =3 =11 13
40 4 40 40 40 40 40 40

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

“I+V is singular”
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,TR=(% 0lolol o)vs(o 000000 0) ulgvsQ-v)~1
mp=(t 2ot i lol)so000000 ugvsoury)?

LOCAL GROUPS

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

1, "range”, [4, 8], [[8, 8, 8, 4, 4, 4, 4, 8], [4, 4, 4, §, §, §, 8, 4]]
2,"range", [3,71,107,7,7,3,3,3,3,71,13,3,3,7,7,7, 7, 3]
3, "range’, [2, 6], [[6, 6, 6, 2, 2, 2, 2, 6], [2, 2, 2,6, 6,6, 6, 2]]
4, "range", [1, 5], [[5,5,5,1,1,1,1,5],[1,1,1,5,5,5,5, 1]]
2, "partition”, {{3, 4, 5, 6}, {1, 2, 7, 8}}

1, "range”, [4, 8], [[8, 8, 4, 4, 4, 4, 8, 8], [4, 4, 8, 8, 8, 8, 4, 4]]
2,"range", [3,71,1[7,7,3,3,3,3,7,71,13,3,7,7,7,7, 3, 3]
3, "range", [2, 6], [[6, 6, 2, 2, 2, 2, 6, 6], [2, 2, 6,6, 6,6, 2, 2]]
4, "range", [1, 5], [5,5,1,1,1,1,5,5],[1,1,5,5,5,5, 1, 1]]
3, "partition”, {1, 6, 7, 8},{2, 3,4, 5}}

1, "range”, [4, 8], [[8, 4, 4, 4, 4, 8, 8, 8], [4, 8, 8, 8, 8, 4, 4, 4]]
2,"range", 3,71,17,3,3,3,3,7,7,71,13,7,7, 7,7, 3, 3, 3]
3, "range”, [2, 6], [[6, 2, 2, 2, 2,6, 6, 6],[2,6,6,6,6, 2, 2, 2]]
4, "range", [1, 5], 1[5, 1, 1,1, 1,5, 5,5],[1,5,5,5,5,1, 1, 1]]
4, "partition”, {{1, 2, 4, 7}, {3, 5, 6, 8}}

1, "range”, [4, 8], [[8, 8, 4, 8, 4, 4, 8, 4], [4, 4, 8,4, 8, 8§, 4, §]]
2,"range", [3,71,117,7,3,7,3,3,7,31,13,3,7,3,7,7,3, 711
3, "range", [2, 6], [[6, 6, 2, 6, 2, 2, 6, 2],[2, 2,6, 2, 6, 6, 2, 6]]
4, "range", [1, 5], [5, 5,1, 5,1,1,5,1],[1,1,5,1,5,5, 1, 5]]
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5, "partition”, {{1, 2, 3, 4}, {5, 6, 7, 8}}

1, "range", [4, 8], [[8, 8, 8, 8, 4, 4, 4,4],[4,4, 4,4, 8, 8, 8, 8]
2,"range", [3,71,1[7,7,7,7,3,3,3,31,13,3,3,3,7,7,7, 7]]
3, "range", [2, 6], [[6, 6, 6, 6, 2, 2, 2, 2],[2, 2, 2, 2, 6, 6, 6, 6]]
4, "range", [1, 5], [[5, 5,5,5,1,1,1,1],[1,1,1, 1,5, 5, 5, 5]

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

g1 = |l
g = [, 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.
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PermChars : =

= N
= O K

Group spectrum: 1+ t+ t2

Molien Seriesto order 10: 1+t + 2t2 + 2t3 +3t4 +3¢t° + 4t6 +4t’ + 5t8 +5
t9 + 6t10

n-choose-rank

{1, 11, 2]}, {2, [1, 3]}, {3, [1, 4]}, {4, [1, 51}, {5, [1, 61}, {6, [1, 7]}, {7, [1, 81}, {8, [2,
311,19, [2, 413, {10, [2, 51}, {[2, 6], 11}, {12, [2, 71}, {13, [2, 8]}, {14, [3, 4]}, {15, [3,
51}, {16, [3, 61}, {17, [3, 71}, {18, [3, 8]}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 7]}, {22, [4,
81}, {23, [5, 61}, {24, [5, 71}, {25, [5, 81}, {26, [6, 71}, {27, [6, 8]}, {28, [7, 8]}
KERNEL HIERARCHY

me =
(0001000000100000100001000000)

{4, 11, 17,22}

uz2 =
(123432112343222342122412312

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

picheck (1 1 1 1 1 1 1 1)

picheck (1 1 1 11 1 1 1)
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Column Projections

idem-checks NO-checks

o
o
o
= N N DN, O N N Dw

o
o
(@)
O NIE NIFE Dw = NEFE NEFR B[
o
o
o

o
o
o
o
o
o

idem-checks NO-checks

N= Rk BDw N~ N O NN N

o
o
N, O D NEF NPFE = DNw N
o
o
o

169 of 458 08/21/2008 02:08 PM



http://sadie:15001/home/ph/maple/TRUNS/XML...

idem-checks NO-checks

Nl Blw = Dlw NE D= O B

o
N, B, O PN~ NF Dw R Dlw
o
o
o

o
o
o
o
o
o

idem-checks NO-checks

Dlw NFR, DN, O DR N DWW R
o
o
o

HE= NE DWW = Dl NE DR O

Row Projections
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(Vs] wv

v i
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o o o < I A A< o | < o o o o < <
o o o Al A A I O (@ o Al s A A O o
o o o Al A A I O (@ o < H A HI O (@)
o o o Al A A I O o o Al s A A O o
It At < O o o o < o o < H A A O o
It At < O o o o < At -t O o o o gt <
It st s O o o o —|< At -t O o o o Al <

Il Il

— N

o o

o [a
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(7p] wv

Y X

(@) O

7] 1)

= =

i ?

]

€ &

(7] ]

S S
Al O o o o | | o o < o I+ -t O i<
=¥+ O o o o Hx A s it s O At O o Hx O
=+ O o o O Hv s v o O Ht O At HIt O I
o gt s A A O o o o o -+ O Al s O <
O At At Ht H O o o it =t O H+ O o Hx O
o At A A A O o o o o -l O st -t O <
o At < A A O o o It s+ O —t O o st O
—|< o o o o < A A< < < o —|<r o o —|<t o
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M <
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wv

Y4

v

v

<

I8

=

(]

9
o o o o i I I A
o o o o Al A A A
o (@ o o s A A A
(@ o o o s A A A
At I A A O o o o
gt A A A o o o o
<t s S o o o o
] A R TR S T RS TR o o o o

Il

LN

o

o

M N N O = N N <
N = O N N m <
- O = N Mm <t M N
O = N M <t m N
- N N < MmN N O
N MM <t NN~ O N
M <t m N = O — N
<t m N = O = N ™M
I
=
Z
3_w —|c0 |00 (@) _I__m —i|c0 |0 |+
—i|CO l_m o —|C0 |00 3_w | —i|cO
_I__m o _I___Gl_u —i|cO 3__ﬁl_u <t 3_m —i|c0
o l_m —i|c0 3_m <t 3_m —i|co 1_m
_I__w —|00 |00 |k 3_r10 |00 |00 o
—i|cO 3_m —|<+ —|o0 —|oo l_m o —i|cO0
3_w <t 3__Rl_u —i|cO _I___RI_U (@) _I__m —i|cO0
<t 3_m —i|CO _I__m o _I__m —i|cO 3_m
I
-

CHECKING NULLSPACES

[01 0) 1’ _11 0’ O) 1’ _1]

TA =

) t s -t
0 RB
-s+t s 0 —t

) t s —t

J|

0
1

-1
-1
-1

-1010

10
01

0

S

)

)

-1 001

ker NC

-t

-s+t s O

-1100

00
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checks

mAviaker NC(0 0 —-1)

-1 0 0 O t -s O
O -1 0 O 0 -s t
O 0 -1 0 -5 0 t
ker Mg = 0 0 0 -l b 0 RB checks
1 0 0 O 0O -t s O
O 1 0 O 0 -t
O 0O 1 O s 0 —t
O 0 0 1 t —s 0
11 =1 0 s s t -s
11 0 -1 0 s+t s 0 -s
11 0 0 -1 s+ts -s 0 O
ker M¢ = 010 00 t t-ts 0 RB checks
00 1 0 O t t 0 -t s
00 0 1 O O t O s
00 0 O 1 0O t s 0
10 0 0 O s s t -s O

nxT=(4 4 0 0 0)
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1 1 1 3
11220033%
11 13
115300373 11000000
11711143 11000000
2 2 4 2 2 7
00100000
1114333,
a3 31773 ~looo10000
RNoR™ = 13 L T loooo01100
00321 lz3g
. L 00001100
003211573 00000010
11493111 000000O0 1
2 2 4 2 2 4
3 3 3 1 1 1
b S i
1 1 1 1 1 3
1322033273
1 31 1
> 1175007 10000000
1 31 1 01100O0O00O0
21142004
011000O00O0
13347311,
4 4 4 4 4 4 0001 0O0O00O0
BNgB* =  BB* =
oll3 111 00001000
2 2 4 2 2 4
) L1 ] 00000110
30025117 00000110
1 1 1 3 000O0O0O0OO01
20022113
3 1 1 1 3 3
722027771

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2
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0000O0O0O0OO 0O0000O0O0O0OO
0000O0O0O0OO 0000O0O0O0OO
0000O0O0O0OO 0O0000O0O0O0OO
0000O0O0O0OO 0O0000O0O0O0OO
CNM = Skew T = Skew
0000O0O0O0OO 0O0000O0O0O0OO
0000O0O0O0OO 0O0000O0O0O0OO
0000O0O0O0OO 0000O0O0O0OO
0000O0O0OO0OO 0000O0O0OO
0000O0O0O0OO
0000O0O0O0OO
0000O0O0O0OO
0000O0O0O0OO
Omega =
0000O0O0O00O
000O0OO0OO0OO0OO0OO
000O0OOO0OO0OO0OO
000O0OO0OO0OO0OO0OO
31 1 1 1 3
12220333
313114511
4 0004000 4 4 2 4 4 2
04000400 13 ,11141
2 4 2 2 4 2
00400040
111,311,
00040004 4 2 2 4 2 2
Mo = No =
40004000 ol l3 311
4 2 % 4 2 1%
04000400
1 o113 431
00400040 4 4 2 4 4 2
00040004 114511341
2 4 2 2 4 2
31 1 1 1 1
32297232321

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

NM = 16T + 0Q
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"IS NM in Vec(K)?", true
NM(4 2 212 4322343321012 3 4)
"IS MN in Vec(K)?", true

MN(4 2 2 12 4322343321012 3 4)
T=32/1,rank = 2, ratio = 16/1, n%/r = 32/1
T =32/1,r=1/2,7T/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
NoMgo =0T + 32Q
There are, 5, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 40

dim span idems 16 vs no. of idems 20
"PT1" ={{1, 2, 3, 8},{4, 5, 6, 7}}
"PT2" ={{3, 4, 5,6} {1, 2, 7, 8%}
"PT3" ={{1,6,7,8},{2,3,4,5}}
"PT4" ={{1,2,4,7},{3,5,6, 8}}
"PT5" = {1, 2, 3, 4}, {5, 6, 7, 8}}
"RG1" = {4, 8}

"RG2" ={3, 7}
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"RG3" = {2, 6}

"RG4" = {1, 5}

-1
-1

-1

-1
3

3
-1
-1
-1

-1 -1
-1 -1
-1
3

-1
3

3

-1

-1

-1

-1
3

3
-1
-1
-1

-1

-1

-1
3

3

-1
-1

-1
-1

3
-1
-1
-1

-1

-1

-1
3

3

-1

-1
-1

3
-1

-1
-1

-1

-1

LN|co

mM|oo

—i|c0

—i|CO

Moo

[Fal[ee]

N]co

mM|co

—i|cO

—|CO

mM|co

LN|cO

N0

LN|co

mM|co

mM|co

(N[%)

LN|c0

mM|co

m|oco

mM|co

LN |0

N|oo

m|oco

m|oco

—i|CO

—i|cO

mM|oo

LN|co

[N [ee)

LN|c0

mMj|oo

—i|c0

mM|co

LN|c0

N~|oo

LN |0

m|co

mM|co

(N[%)

LN|c0

m|co

mM|co

—i|c0

mM|co

|0

m]co

m]|co

—i|CO

m]co

mjco

LN|co
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N[N~
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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 oo o o o o o
© O O O O O O OO 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 OO O oo 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

Eigenvalues M,

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

Eigenvalues N

[0., 0., 0, 3., 1.309016994, 0.1909830058, 1.809016994, 0.690983005 8]
Eigenvalues M-scaled

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

Eigenvalues N-scaled

[0., 0., 0., 3.428571429, 1.496019422, 0.2182662923, 2.067447994,
0.789694 864 2]

NullSpace M,
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NullSpace N,

{0,0,-1,1,0,0, -1, 1},[0,1,-1,0,0, 1,-1, 0], [1,0,-1, 0, 1, O, -1, OI}
Eigenvalues Mg

8., 8.,38.,8.,0.,0.0.,0.]

Eigenvalues Ny

[0., 0., 0., 4.,1.309016994, 0.1909830058, 1.809016994, 0.690983005 8]

NullSpace Mg

{[01 01 1’ O’ 01 0’ _15 O]; [O’ 0’ O’ 11 O’ O’ O’ _1]1 [_1’ O’ 01 O’ 1’ 0’ 01 O]’ [O’ 1’ 01 01 O’
_]-1 01 0]}

NullSpace Ny

{-1,0,0,1,-1,0,0, 1], [-1,1,0,0,-1,1,0,0], [-1,0, 1,0, -1, O, 1, O}
Eigenvalues M

[4.,-4.,4.,-4.,4.,-4.,4., -4]

Eigenvalues N

[0., 0., 0.,4.,-0.1909830058, -1.309016994, -0.6909830058, -1.809016994]
NullSpace M

{}

NullSpace N

{1, -1,0,0,1,-1,0,0},1[0,-1,1,0,0, -1, 1, 0], [0, -1, 0, 1,0, -1, O, 11}

Harmonic Basis
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= NN W A W N = O
A N N R O N N W
N kB O R N W b W
N O —~ N N DN W N

N W DN W N =R O B
N A W N N O = N
W N B O R N W AN
O NN NN W A NN N

TRACETWO =1
det AT =0

o
o o
o A~ O
o o
o ()
o o olun
o o
o olunn ol O

[«2][9;!
o

AT =

o Ol O
o
o
o
o

o 9=
o
o
o
o

o
o
|~ O|un

o] [N« [V,]

o
o
(@]

[e2] [N *2] (¥,

0 0

o

2
6
AT rankingis 3, "vs", 7

-1 . _ _ _ 2 3 4 _
Level2det—67108864( 1+5)(4141—-2121s—557s“+327s> + 269s

139s5° — 155 + 1357 +258) ( —1023 =335+ 7852 — 3053 — 3254 + 1852 - 2
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57—S8+59)

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[1] v[3]

http://sadie:15001/home/ph/maple/TRUNS/XML...

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

Eigenvalues

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

B: [0,0,1,-1,1,-1.,1,-1]
NullSpace of R
{[0,0,0,0,0,0,0,1],[0,0,0,0,0, 1, 0, OI}
NullSpace of B
{l0,0,1,0,0,0,0,0]1I1,0,0,0,0, 0, O, O}

NullSpace of R*

{f0,0,-1,1,0,0,0,0],[-1,1,0,0,0, 0O, O, O}

NullSpace of B*

{f0,-1,1,0,0,0,0,0],[-1,0,0,1,0,0, O, O}

FIXED POINTS DIMENSION 1
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o
N[~
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-
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N|—
o
N|—
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= Nk N

=
N|—=

(@)
=

(=)
Nl N

o
N~ N

PROTO-M =

Nl N~ N
Y

= N~k N

= N

= N~k N
Nl N~ N

O hh O O O O O O
—
(@)
N|—
'—I

A O O O O o o o
©O O ©o d O O O O
©O O o O O O O O

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

= NFk N
(=Y
N[~
o
N~

Nl
N
N
N
N~
=
N[~
o

"RANK of Nis ", 5, "RANK of M is ", 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] + v[3] + v[4] + v[5] + v[6] + v[7] + v[8])
degree 2: % (v[1]lv[3] + v[2]v[4] + v[5]v[7] + v[6]Vv[8])

Group spectrum 1+t + t2

KERNEL STRUCT URE

"PT1" = {{3, 4, 6, 7}, {1, 2, 5, 8}}
"PT2" ={{3, 4,5, 6},{1,2,7, 8}}
"PT3" = {{1, 4, 5, 8}, {2, 3, 6, 7}}
"PT4" = {{1, 4, 7, 8},{2, 3, 5, 6}}
"PT5" = {{1, 4, 6, 7}, {2, 3, 5, 8}}
"PT6" = {{2, 3, 7, 8},{1, 4, 5, 6}}
"PT7" ={{3, 4, 5, 8}, {1, 2, 6, 7}}
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"PT8" ={{3, 4, 7, 8}, {1, 2, 5, 6}}

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

m2=1[0,10000001,00000000000000,10,0,1,0]
supp M2 =1{2,9, 24,27}
uw2=1I[1,2,1,1,11,1,1,2,1,1,1,1,1,1,1,1,1,1,1,1,1,1,2,1, 1, 2, 1]

suppu2 ={1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25,26,27,28}

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

RPARTS [7,2,8,1,1,8, 2, 7]
BPARTS [6, 5, 3, 4, 6, 5, 3, 4]

Action of R and B on the blocks of the partitions:
R-BLOCKS,
[10,3,2,C, 1,3,10,B,7,C,6,6,7,1,B, 2]
B-BLOCKS,
[D,E,F,F, 8 A 8 5,A,9 4,5 ED,4,9]
with invariant measure, [1,1,1,1,1,1,1,1,1,1,1,1,1, 1, 1, 1]
N by blocks, N - check: true

b1 =1{3,4,6,7}
bz = {3’ 41 5’ 6}
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b3 ={1,2,7, 8}
by =1{2,3,7, 8}
bs ={1, 4,7, 8}

bg =1{3,4,5, 8
b; ={3,4,7,8}
bg =1{2, 3,5, 6}
bg =1{1, 4,5, 8}
b1g =12,3,6, 7}
b11 =11, 2,5, 8}
b1 =11, 2,5, 6}
b13 =1{1, 4,5, 6}
b14 =1{1,4,6, 7}
b1s =1{2, 3,5, 8
b1 =11, 2,6, 7}

dim(span of partition vectors), rank(Ng), rank(N): 5,5,5

h[2] 0 A[1] O 0 0 0 0
O h2] O A1] O 0 0 0
h(l] O h[2] O 0 0 0 0
Centralizer = 0 Al 0 k2] 0 0 0 0
0 0 0 0 h2] 0 h1] O
0 0 0 0 0 hl2] O h[1]
0 0 0 O h[1l] O h2] O
0 0 0 0 0 h[1] 0 hl2]

LIE STRUCT URE

Dimension of Lie algebra: 24, Shape: 18 6/3
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-1 0 1 0 1
0O -11 0 1
1 0 0 0 O
O 1 0 0 O
CLB =
0O 0 1 -11
0O 0 1 0 O
0O 0 O 1 O
O 0 O 0 1
R and B Cycles. V.
1 1 1 1
50500000 00070500
1 1 1 1
50500000 05000007
1 1 1 1
50500000 05000005
1 1 1 1
50500000 OOOEOEOO
Or =, 1 Q= 1 1
50500000 00005050
1 1 1 1
EOEOOOOO 00050500
1 1 1 1
50500000 00007050
1 1 1 1
50500000 03000005

Qr in Vec(K)? , {{1, 3}}, true

Qg in Vec(K)? , {{5, 7}, {2, 8}, {4, 6}}, false
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3 11 27 -21 3 -29 —13 19
40 40 40 40 40 40 40 40
11 =13 19 3 -9 7 -1 =17
40 40 40 40 40 40 40 40
27 -21 3 11 ~-13 19 3 —29
40 40 40 40 40 40 40 40
19 3 11 =13 -1 =17 =9 7

v 40 40 40 40 40 40 40 40
=3 29 13 -19 -3 -11 =27 21
40 40 40 40 40 40 40 40
-9 7z =1 =17 11 =13 19 3
40 40 40 40 40 40 40 40
13 =19 -3 29 -27 21 -3 11
40 40 40 40 40 40 40 40
-1 =17 -9 7z 19 3 11 =13
40 40 40 40 40 40 40 40

Omega-checks true, true

“I+V is singular"

nR=(l 010000 o)vs(% 0

N|—

0000 o) QR vs QU-V) 1

3 3 1 3 1 3
1TB=(0E 0 ¢ 5 16 8 ﬁ)vs(oooooooo) uQg vs Q(I+V

LOCAL GROUPS

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

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

2, "range", [5, 71, ([7,7,5,5,7,5,5,71,[5,5,7,7,5,7,7,5]]
3,"range", [2,4],[[4,4,2,2,4,2,2,4],[2,2,4,4,2,4,4,2]]
4, "range", [1,3],1[3,3,1,1,3,1,1,3],[1, 1, 3,3, 1, 3,3, 1]]
2, "partition”, {{3, 4, 5, 6}, {1, 2, 7, 8}}

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

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

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

2, "range", [5, 71, [[7,5,5,7,7,5,5,71,[5,7,7,5,5,7,7, 5]
3,"range", [2,4],[[4,2,2,4,4,2,2,4],[2,4,4, 2, 2,4, 4, 2]]
4,"range", [1,3],113,1,1,3,3,1,1,3],[1,3,3,1,1, 3, 3, 1]]
4, "partition”, {{1, 4, 7, 8}, {2, 3, 5, 6}}

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

2, "range", [5, 71, [[7,5,5,7,5,5,7,71,15,7,7,5,7,7,5, 5]
3,"range", [2,4],[[4,2,2,4,2,2,4,4],[2,4,4,2,4,4, 2, 2]]
4,"range", [1,3],1[3,1,1,3,1,1,3,3],[1,3,3,1, 3,3, 1, 1]]
5, "partition”, {1, 4, 6, 7}, {2, 3, 5, 8}}

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

2, "range", [5, 71, (7, 5,5,7,5,7,7,5),[5,7,7,5,7,5,5, 7]
3,"range", [2,4],[[4,2,2,4,2,4,4,2],[2,4,4,2,4, 2, 2,4]
4,"range", [1,3],113,1,1,3,1,3,3,1],[1,3,3,1,3, 1,1, 3]]
6, "partition”, {{2, 3, 7, 8}, {1, 4, 5, 6}}

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

2, "range", [5, 71, [[7,5,5,7,7,7,5,51,[5,7,7,5,5,5, 7, 7]]
3,"range", [2,4],[[4,2,2,4,4,4,2,2],[2,4,4,2,2,2,4, 4]
4,"range", [1,3],1[3,1,1,3,3,3,1,1],[1,3,3,1,1,1, 3, 3]]
7, "partition”, {{3, 4, 5, 8},{1, 2,6, 7}}

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

2, "range", [5, 71, (17, 7,5,5,5,7,7,51,[5,5,7,7,7,5,5, 7]
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3,"range", [2,4],[[4,4,2,2,2,4,4,2],[2,2,4,4,4, 2,2, 4]
4,"range", [1,3],1(3,3,1,1,1,3,3,1],[1, 1, 3, 3,3, 1, 1, 3]]
8, "partition”, {{3, 4, 7, 8}, {1, 2, 5, 6}}

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

2, "range", [5, 7], ([7,7,5,5,7,7,5,5),[5,5,7,7,5,5,7, 7]
3,"range", [2,4],[[4,4,2,2,4,4,2,2],[2,2,4,4, 2, 2,4, 4]
4,"range", [1,3]1,113,3,1,1,3,3,1,1],[1,1, 3,3, 1,1, 3, 3]

10
"group has’, 2, "elements" Group element 1,1 = <O 1)

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

"Symmetric?", true

Is Z in Vec(K)? true
(hl1] hi2])

"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
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1. 1.
EIGS =
5

PermChars : =

= N R
_ O B

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+t + 2t2 + 21‘3 + 3t4 + 3t5 + 4t6 + 41‘7 + 5t8 +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,
311,149, [2, 413, {10, [2, 51}, {[2, 6], 11}, {12, [2, 71}, {13, [2, 8]}, {14, [3, 4]}, {15, [3,
51}, {16, [3, 61}, {17, [3, 71}, {18, [3, 8]}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 7]}, {22, [4,
8]}’ {23’ [51 6]}’ {24’ [5’ 7]}’ {251 [5’ 8]}’ {26’ [6’ 7]}’ {271 [6’ 8]}1 {28’ [7’ 8]}

KERNEL HIERARCHY

m2 =
(O100000010000000000000010010)

{2,9,24,27}

uz2 =
(1211111121111111111111121121)

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

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

Column Projections

0

0

o O o o o
o O o o o
o O O o o
o O o o o
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0

0

0

0

0

0

0

0

o O O o

NF O NF = NRF NRF NRFR N

O Nk = Nk N NRFR N N

o O o o o

o O O O

NFR = NF O NRF NRF N~ N

1 1)

= NRF, O NI N N N N

o O O o o
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idem-checks

idem-checks

NO-checks

NO-checks
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1 1
05050000
01 00O0O0O0O0O0

1 1
05050000
00010O0O00O0

Ps=|o 1l ol oo o o| Iidem-checks NO-checks

2 2

1 1
05050000

1 1
05050000

1 1
05050000
10000O0OO0OO
1 1
50500000
001000O00O0
1 1
50500000

Pr=(1L 090100000 idem-checks NO-checks
2 2
1 1
50500000
1 1
50500000
1 1
50500000

Row Projections
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(Vs] wv

v i
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7] 7]
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i i
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S S
s+ A+ O o H+ O o < It I+ O o o o A A«
o o |t <t o < < o | < o o o o < <
o o A+ I+ O Al I+ O o o < H A A O o
<t I+ O o It O o < o o < H A HI O (@)
o o s+ I+ O s I+ O o o < < A< H< O o
o o s+ -+ O s+ -+ O o o Al Hs A A O o
|t < o o < o o —|<r <t < o o o o <
It s O o -+ O o —|< <t -+ O o o o <t <
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o o
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wv wv

7 7

O (9]

) (7}

N =

¢ I

I

£ £

') (]

S S
—Il+ O o Al I+ O o —|<r -l O o -+ O o < <
O Ht -+ O O it -+ O =<+ O o Hx O o Hx HIw
O Ht I O O gt -+ O o At H O A s O o
-+ O o <t -t O o —|<r o <+ A+ O <+ <+ O o
-+ O o It s O o <t Al O o s+ O o |t <
o <t -t O o <t -t O o =<+ A+ O =<+ I+ O o
o s+ HI+ O o < I+ O o =<+ A<+ O =<+ I+ O o
-+ O o i+ HI+ O () —|<r —<+ O o —<+ O o —< A<

Il I

2] <

o o

o o
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(7p] wv

Y Y

(@) O

7] 7}

= =

i i

]

= €

(7] [

S S
o It s O I+ O o —|<t o Al -t O o o |t <
-+ O o —Als+ O Al I+ O o —<+ <+ O o o < <
—I+ O O Hg O H« -+ O -+ O O Ht A s+ O o
O H¥ HA O HIg O o < -+ O O H¥ Al H+ O o
—I+ O O Hg O HAv - O -+ O O Ht - s+ O o
o <t -t O -t O o —|<r o =<+ A+ O o o —< A<
o <t -t O -+ O o —|<r o =<+ A<+ O o o —< A<
-t O O H O H H« O -+ O o <t < —H O o

Il I

LN (o]

o o
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(Vs] wv

Y Y

[@) [}

7] 7}

= =

? i

= E

(] [

9 S
o o At I+ I O o < o o —t I+ O o < <
Al I+ O o () Al I+ O o o Al s O o —< <
< I+ O o o =t I+ O s s O o =<+ I+ O o
o O H¥ HI A O o Hx Al s+ O O Hx HI+ O o
o O H¥ HI HIx O o A< o O Hx -+ O o Hx HIv
o O H¥ HI At O o v o O Ht HI+ O o Hx HIw
—l+ A+ O o o <t - O gt -t O o <t =t O o
It -+ O o O it I+ O < H O O Ht H«+ O o

Il I

~ 00

o o
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N N N N N O N <
N N N N O N <
N N N N N < NN O
N N N N < N O N
N O N < N N N N
O N < N N N N N
N < N O N N N N
<t N O N NN NN
I
=
pZd
|00 |00 |00 |00 |00 o —|00 <+
|00 |00 |00 i|CO o —|00 |+ |00
|00 |00 |0 |0 |0 |+ |00 o
|00 |00 |00 |0 |+ |00 o —i|c0
—i|c0 o —|00 |+ |0 |0 |0 |00
o —|00 |+ |0 |0 |0 |0 |00
—|c0 |+ |0 o —|c0 |0 |0 |00
|+ |0 o —|00 |0 |00 |00 |00

CHECKING NULLSPACES

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

o

[a'4

L ) ~
© |
o u =

L ) ~
S |
O wu =
O = u

n (%]
©
O = u

(%] (%]
© 1
N —
—_——
o = O
o O
o = O
o O
- = -
I
— O O
L R e I |
I
- O O

I

Q

P

—

(D]

a4

checks

mAviaker NC (1 -1 0)

RB checks

-s -t

0

0O 0 -t
0O O

A)

)

-1

08/21/2008 02:08 PM
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0 -11 0 1 o s 0 t O
-1 0 1 0 1 0O s t —t t
0 1 0 0 O O —-s s+t —t s+t
1 0 0 0 O 0 - t
ker M. = 503 s RB checks
0 01 0 of [=s o 0 s+t
0 0 0 1 O t 0 0 0
0 0 0 0 1 s 0 t 0 O
0 0 1 -11) (-t 0 s+t 0 ¢t
nxt =(0 0 4 0 4)
1 1 1 1
11 11
11003537322 11000000
1 1 1 1
00115535353 11000000
L1 1 00110000
0011353353 00110000
RNQR* = ,RR* =
11117141 00001000
2 2 2 2 2 2
00000100
11111471,
2 2 2 2 2 2 0 00O0O0OOO0OT1IO0
111149141 000000O0GO0 1
2 2 2 2 2 2
1 1 1 1 1 1
53732332031
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1 1 1 1
1 111
0110532323 10010000
11 11 11
01102222 0 000O0O
1111 011000O00
10015333 10010000
BNpB* = , BB* =
1 111,141 0O00O0O0OO0O1O0O00O
2 2 2 2 2 2
O00O0O0OO0OO1O00O0
1111141,
2 2 2 2 2 2 0O000OO0O0OOOT1O0
111145141 0O00O0O0OO0OO0OO0OO01
2 2 2 2 2 2
1 1 1 1 1 1
22222031
Do these reconstitute N? , true
Ranks: 6, 6, "vs", 2
0O00O0OOOOO0ODO 0O 0O0OOOO0OO0ODO
0O00O0OOOOO0ODO 0O 0O0O0OOOO0OO0ODO
0O00O0OOOOO0ODO 0O 0O0OOOO0OO0ODO
0O00O0OOOOO0ODO 0O 0O0O0OOOO0OO0ODO
CNM = Skew T = Skew
0O00O0OOOOO0ODO 0O 0O0OOOO0OO0ODO
0O00O0OOOOO0ODO 0O 0O0OOOOO0ODO
0O00O0O0OOOOO0ODO 0O 0O0OOOOO0ODO
0O 0O0OOOOO0ODO 0O 0O0OOOOO0ODO
0O000O0O0OO0O0O0OO0ODO
0O 0O0O0OOOO0OO0DO
0O 0O0O0OOOO0OO0DO
0O 0O0OOOO0OO0DO
Omega =
0O 0O0OOOO0OO0DO
0O 0O0OOOO0OO0DO
0O 0O0OOOO0OO0DO
0O 0O0OOOO0OO0DO
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|_I
N~

o
|—=
|—=
|—=
|—=
|=

N
|—I
N|—
o
= N~ N

()
N[
=

=

~ N N~
— N~ o
— Nk N~
(=)
Nl— N
N~ N~ N
o N~ N
Nk N~ N

o »h O A O O O O
—
(-
N|—
(@)

4 O b O O O O O
o d O M O O O O
4 O b O O O O O

© o o o d O+ O
©O O ©o o o »~ o
© o o o O O

©O O © O o ~ o

= Nk N
(@)
N[~
=
N[~

N
Nl
N
N
N[~
o
N[~
[

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

NM = 16T + 0Q

"IS NM in Vec(K)?", true
NM(42222422224222222024)
"IS MN in Vec(K)?", true

MN(4 2 2 22 42222 422222202 4)
T=32/1,rank = 2, ratio = 16/1, n® / r = 32/1
T'=32/1,r'=1/2,7/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

IS NOMO a combination of T and Omega? , true
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NoMp = 0T + 32Q

There are, 8, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 64

dim span idems 16 vs no. of idems 32
"PT1" = {{3, 4, 6, 7}, {1, 2, 5, 8}}
"PT2" = {{3, 4, 5, 6}, {1, 2, 7, 8}}
"PT3" = {1, 4, 5, 8, {2, 3, 6, 7}
"PT4" = {{1, 4, 7, 8},12, 3, 5, 6}}
"PT5" = {{1, 4, 6, 7}, {2, 3, 5, 8}}
"PT6" = {{2, 3,7, 8},1{1,4,5, 6}
"PT7" = {{3, 4, 5, 8}, {1, 2, 6, 7}
"PT8" ={{3, 4, 7, 8},{1, 2, 5, 6}}

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

mj|oo

mM|co

m|oo

mM|co

m|oo

|0

m|co

mM|oo

mM|co

mM|co

Moo

N|oo

m|co

mM|co

mj|oco

mM|co

m|oo

mM|co

(N[<%)

m|oco

mM|co

mM|oo

mM|c0

m|co

(N1

mM|oo

N|oo

mM|co

mj|oo

m|co

mM|co

mM|oo

~Joo

m|co

mM|co

mM|oo

m|co

mM|co

m|co

(N]<%)

m]|co

m|co

m]|co

mJ|co

m|co

(N1

mM|oo

m|co

m|co

mM|oo

m|co

m|co

Mc-scaled
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; 3 =L 3 3 3 3 3
;7 7 7 7 7 7 7
3 4 3 =1 3 3 3 3
7 7 7 7 7 7 7
-1 3 4, 3 3 3 3 3
7 7 7 7 7 7 7
3 =t 3 4,4 3 3 3 3
7 7 7 7 7 7 7
3 3 3 3 4, 3 -1 3
7 7 7 7 7 7 7
3 3 3 3 3 4 3 =1
7 7 7 7 7 7 7
3 3 3 3 -1 3 , 3
7 7 7 7 7 7 7
3 3 3 3 3 =1 3 4
/7 7 7 7 7 7 7
0O 00O0OOO0OO0OO0OO 0O000O0OOO0OO0OO0OO
0O 00O0OOOO0OO0OO 0O000O0OO0OO0OO0OO0OO
0O 00O0OOO0OO0OO0OO 0O000O0OO0OO0OO0OO0OO
0O 00O0OO0OOO0OO0OO 0O000O0OOO0OO0OO0OO
NcMe = McN¢ = commutator
0O 00O0OOOO0OO0OO 0O000O0OO0OO0OO0OO0OO
0O 00O0OOOO0OO0OO 0O000O0OO0OO0OO0OO0OO
0O 00O0OO0OO0OO0OO0OO 0O000O0OO0OO0OO0OO0OO
0O 00O0OO0OO0OO0OO0O0O 0O000O0OO0O0OO0OO0OO0OO
0 00O0OO0OO0OO0OO0OO
0O000O0OO0OO0OO0OO0OO
0 00O0OO0OO0OO0OO0OO
100000000
0 00O0OO0OO0OO0OO0OO
0O 00O0OO0OO0OO0OO0O
0 00O0OO0OO0OO0OO0OO
0O 00O0OO0OO0OO0OO0OO

Eigenvalues M,

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

[3.,0,0,0,1,1,1,1]

Eigenvalues M.-scaled

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

[3.428571429,0.,0.,0.,1.142857143, 1.142857143, 1.142857143,
1.142857143]

NullSpace M,

{[11 1’ 0’ O’ 11 Ol O’ 1]’ [O’ _1’ O’ l’ O’ O’ O’ O]’ [1l 1’ O’ O’ 1’ 1’ O’ 0]1 [Ol O’ O’ 01 _1’ O’
L0}I[-1,0,1,0,0,0,0, O}

NullSpace N,

{0, -1,0,-1,1,0,1,0}I[0,-1,0,-1,0,1,0,1],[1,-1,1,-1,0,0, O, O}
Eigenvalues My

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

Eigenvalues Ny

[4.,0.,0,0,1,1.,1,1]

NullSpace Mg

{[01 O! O! O! ]-1 O! _11 0]1 [01 1’ O! _11 01 01 O! 0]1 [01 O! O! 01 O! 11 O! _1]1 [1’ O! _11 01 01
0, 0, O}

NullSpace Ng
{-1,0,-1,0,0,1,0,1)],[-1,1,-1,1,0,0,0,0],[-1,0,-1,0, 1, O, 1, O}
Eigenvalues M

[4.,-4.,4.,-4.,4.,-4.,4., -4]

Eigenvalues N

[4.,0.,0,0,-1., -1, -1, -1]
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NullSpace M

{}
NullSpace N

{[01 O) O’ O! 11 _1) 1’ _1]1 [0) 1’ 01 1: 0) _1! 01 _1]) [1’ 01 1: O) O’ _11 0’ _1]}

Harmonic Basis

01211111
10121111
21011111
12101111
11110121
11111012
11112101
11111210
{6, 8}

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

TRACE TWO =1
det AT =0
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o= O
[«2][9;]

o

o

o
o o
o
o
o
o
o
o ol oy

o

AT =

o o~ O
o olunn o
o o
o o
o o o
o o
ol O
o

o
o
o

(@)
o
o
o Al O

|

<21 [V, <] =)
o
o
o

AT rankingis 3, "vs", 7

_ 1 2 3 _ 4 5
Level2det-67108864( 1+s)(4141+2121s+ 811s“ + 65s 6757 +43s

+415% + 1157 +25%)(—1023 =335 — 8252+ 9853 + 325 — 1450 _ 257 _ 8
9
+s7)

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[7]) (1 + v[1] Vv[3])
"B CYCLES", (1 + v[4] v[6] v[7]) (1 + v[2] v[5] 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 I, 0., 0.]
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NullSpace of R
{l0,0,0,0,0,1,0,0]1I0,0,0,0,0,0, 0, 11}
NullSpace of B
{l0,0,1,0,0,0,0,0]1I1,0,0,0,0, 0, O, 01}

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

o
N|—
—
=
—_
—_
—_
—_

N[~
(@)
N[~
—
= Nk N

=
N[~

o
—

=
o

Nl N

N~ N

PROTO-M =

= N~ N

= N~ N
Nl N~ N
(o=
N~ N~ N

= N

_
o
N|—
—

©O O © o o ~ O O
o O o o M O O O
©O O © O O © o »
©O O © o o o d O
© d O O O O O O
A O O O O ©o o o
©O O ©o 0 O O O O
©O O d O O O O O

= Nk N
=
N|—
o
N|—

N

N

N

N

N|—
=

N|—
o

"RANK of Nis", 5, "RANK of Mis", 8
"RANK of the KERNEL is ", 2

"ldemSolvability Check", 1 "Trace mark", 2, "Rank mark", 4, "for kernel rank", 2

degree 1: % (v[1]+ v[2] + vI[3] + v[4] + v[5] + v[6] + v[7] + v[8])
degree 2: % (v[1]v[3] + v[2]v[4] + v[5]v[7] + v[6]Vv([8])
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Group spectrum 1+t + t2

KERNEL STRUCT URE

"PT1" = {{3, 4,6, 7}, {1, 2, 5, 8}}
"PT2" = {{3, 4, 5, 6}, {1, 2, 7, 8}}
"PT3" = {{1, 4,5, 8,{2, 3,6, 7}}
"PT4" = {{1, 4, 7, 8}, {2, 3, 5, 6}}
"PT5" ={{1, 4,6, 7},{2, 3, 5, 8}}
"PT6" = {{2, 3, 7, 8}, {1, 4, 5, 6}}
"PT7" ={{3, 4,5, 8,{1, 2, 6, 7}}
"PT8" ={{3, 4, 7, 8},{1, 2, 5, 6}}

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

http://sadie:15001/home/ph/maple/TRUNS/XML...

m2 =10,10,0,00,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1, 0,0, 1, O]

supp M2 =1{2,9, 24,27}

u2=1_1,2,11,1,1,1,1,2,1,1,1,1,1,1,1,1,1,1,1,1,1,1,2,1, 1, 2, 1]

suppu2 ={1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,

22,23, 24, 25,26,27,28}

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

(1 1 11
ﬁ‘(4 4 4 4)
RPARTS [8,7,1,2,2,1, 7, 8]
BPARTS [5, 4, 6, 3, 5, 4, 6, 3]
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Action of R and B on the blocks of the partitions:
R-BLOCKS,

[C, 10,6,B,2,10,C,3,1,B,7,7,1, 2, 3, 6]
B-BLOCKS,

[E,5,8,8,A,4,A,9,4,D,F, 9,5,E, F, D]

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

N by blocks, N - check: true

by =1{3,4,6, 7}
b, ={3, 4,5, 6}
b3 =1{1, 2,7, 8}
by =1{2,3,7, 8}
bs ={1, 4,7, 8}

bg =1{3,4,5, 8
b; ={3,4,7,8}
bg =1{2, 3,5, 6}
bg =1{1, 4,5, 8}
b1go =12, 3,6, 7}
b1 =11, 2,5, 8}
b1> =11, 2,5, 6}
b13 =11, 4,5, 6}
b14 =1{1, 4,6, 7}
b1s =1{2, 3,5, 8
b1 =11, 2, 6, 7}

dim(span of partition vectors), rank(Ng), rank(N):
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h(l] O h2] O 0 0 0 0
O h[1] 0 h2] O 0 0 0
h[l2] O hA[1] O 0 0 0 0
Centralizer = 0 el o hil 0 ° X °
0 0 0 0O h1l] 0 hl2] O
0 0 0 0 0 h[l] 0 hl2]
0 0 0 O h2] O hA1] O
0 0 0 0 0 h[2] O h[1]

LIE STRUCT URE

Dimension of Lie algebra: 25, Shape: 18 7/5

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

R and B Cycles. V.
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1 1 1 1 1
20200000 cooofo0i1ilo
1 1 1 1 1
0300000 0£003004%
%o%ooooo o%oo%oo%
%0%00000 000%0%%0
O = 1 1 {25 = 1 1 1
00002010 otoo0oioo0ld
%o%ooooo ooo%o%%o
oooolo%o 000%0%%0
1 1 1 1 1
20200000 000310041

Qr in Vec(K)? , {{5, 7}, {1, 3}}, false

Qg in Vec(K)?, {{4, 6, 7}, {2, 5, 8}}, true

3 11 27 —21 3 -29 -13 19
40 40 40 40 40 40 40 40
11 -13 19 3 -9 7 -1 =17
40 40 40 40 40 40 40 40
27 -21 3 11 -13 19 3  -29
40 40 40 40 40 40 40 40
19 3 11 -13 -1 =17 =9 7
v 40 40 40 40 40 40 40 40
3 —29 -13 19 3 11 27 =21
40 40 40 40 40 40 40 40
9 -z 1 17 =11 13 =19 -3
40 40 40 40 40 40 40 40
-13 19 3 =29 27 =-21 3 11
40 40 40 40 40 40 40 40
1l 17 9 -7 =19 =3 11 13
40 40 40 40 40 40 40 40

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

“I+V is singular”
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nR=(§ 020

O)vs (0000000 0) ugvsQU-v)~1

7TB=(0 loll1l1 %)vs(o 0000000 ulgvsi+V)~L
LOCAL GROUPS

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

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

2, "range", [5, 7], 1[7,7,5,5,7,5,5,71,15,5,7,7,5,7,7,5]]
3,"range", [2,4],[[4,4,2,2,4,2,2,4],[2,2,4,4, 2,4, 4, 2]]
4,"range", [1,3],1(3,3,1,1,3,1,1,3],[1, 1, 3,3, 1, 3,3, 1]]
2, "partition”, {{3, 4, 5, 6}, {1, 2, 7, 8}}

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

2, "range", [5, 71, ([7,7,5,5,5,5,7,71,15,5,7,7,7,7,5, 5]
3,"range", [2,4],[[4,4,2,2,2,2,4,4],[2,2,4,4,4,4, 2, 2]]
4,"range", [1,31,1[3,3,1,1,1,1,3,3],[1,1, 3,3, 3, 3,1, 1]]
3, "partition”, {{1, 4, 5, 8}, {2, 3, 6, 7}}

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

2, "range", [5, 71, (7, 5,5,7,7,5,5,71,15,7,7,5,5,7,7, 5]
3,"range", [2,4],[[4,2,2,4,4,2,2,4],[2,4,4, 2, 2,4, 4, 2]]
4,"range", [1,3],113,1,1,3,3,1,1,3],[1,3,3,1,1, 3, 3, 1]]
4, "partition”, {{1, 4, 7, 8}, {2, 3, 5, 6}}

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

2, "range", [5, 71, (7, 5,5,7,5,5,7,71,15,7,7,5,7,7,5, 5]
3,"range", [2,4],[[4,2,2,4,2,2,4,4],[2,4,4,2,4,4, 2, 2]]
4,"range", [1,3],1(3,1,1,3,1,1,3,3],[1,3,3,1, 3,3, 1, 1]]
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5, "partition”, {{1, 4, 6, 7},{2, 3, 5, 8}}

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

2, "range", [5, 71, [[7,5,5,7,5,7,7,5),15,7,7,5,7,5,5, 7]
3,"range", [2,4],[[4,2,2,4,2,4,4,2],[2,4,4,2,4, 2, 2,4]
4,"range", [1,3],1[3,1,1,3,1,3,3,1],[1,3,3,1, 3,1, 1, 3]]
6, "partition”, {{2, 3, 7, 8}, {1, 4, 5, 6}}

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

2, "range", [5, 71, (7, 5,5,7,7,7,5,5),[5,7,7,5,5,5,7, 7]
3,"range", [2,4],[[4,2,2,4,4,4,2,2],[2,4,4,2,2,2,4, 4]
4,"range", [1,3]1,1I3,1,1,3,3,3,1,1],[1,3,3,1,1, 1, 3, 3]
7, "partition”, {{3, 4, 5, 8}, {1, 2, 6, 7}}

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

2, "range", [5, 7], 1[7,7,5,5,5,7,7,51,[5,5,7,7,7,5,5, 7]
3,"range", [2,4],[[4,4,2,2,2,4,4,2],[2,2,4,4,4, 2,2, 4]
4, "range", [1,3],1[3,3,1,1,1,3,3,1],[1, 1, 3,3,3,1, 1, 3]]
8, "partition”, {{3, 4, 7, 8}, {1, 2, 5, 6}}

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

2, "range", [5, 71,117, 7,5,5,7,7,5,5],[5,5,7,7,5,5,7, 7]
3,"range", [2,4],[[4,4,2,2,4,4,2,2],[2,2,4,4, 2,2, 4, 4]]
4,"range", [1,3]1,1[3,3,1,1,3,3,1,1],[1,1, 3,3, 1, 1, 3, 3]

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

g1 = [l
g = (1, 2]]

linear dimension, 2
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"Symmetric?”, true

Is Z in Vec(K)? true
(k1] h[2])

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

2[1]=<1 0)
01

2, "coeff", 1

2[2]=<0 1)
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. —-1.

PermChars :=

Group spectrum:

Molien Series to order 10:

t9 + 6t10

n-choose-rank

1+t+t2

http://sadie:15001/home/ph/maple/TRUNS/XML...

= N
= O B

T+ t+2t2+2t3 +3t4 + 312 +4t% + 4t7 +5¢8 + 5

{1, 11, 2]}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [1, 71}, {7, [1, 8]}, {8, [2,
311,19, [2, 413, {10, [2, 51}, {2, 6], 11}, {12, [2, 71}, {13, [2, 8]}, {14, [3, 4]}, {15, [3,
514, {16, [3, 61}, {17, [3, 71}, {18, [3, 81}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 7]}, {22, [4,
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81}, {23, [5, 61}, {24, [5, 71}, {25, [5, 81}, {26, [6, 71}, {27, [6, 8]}, {28, [7, 8]}

KERNEL HIERARCHY

m2 =

(01 0000001000000000000O0O01O0GO0T10

{2,9, 24,27}

uz2 =

(1211111121111111111111121121)

{1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,

25,26,27, 28}
picheck (1 1 1 11 1 1 1)
m=(355555% 3
ml=(11111111)
ul=(11111111)
picheck (1 1 1 1 1 1 1 1)
Column Projections
000001203
00000303
0000030 3
pp=[0 0000303
0000030 3
00000100
0000030 3
0000000O01

idem-checks

NO-checks
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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

NFRF = NRF O NF NF NRF NF-
o o o o o

N, O NRF = NF N~ NRFE 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 NO-checks

Nk Nk N N © NFE = N
Nk N NFR N = N, O N
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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

idem-checks NO-checks

N
|
Nk, Nk N, N N O NEFE =
o
N—R Nk N NFR N = N O
o
o
o
o
o

Row Projections

27007007
270070073
00z 0% 20

1 1 1 1

PP1=?(1)ZZ(1)ZZ(1) idem-checks

27007007
00z 0% 20
00 0% 20
27007007
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(7p]

iV

(@]

]

<

I

=

(]

S
o o < A< o o < A<
o (@) < < o o < <
—Al+ I+ O o <t I O o
—Al+ I+ O o <t I O o
(@) o < < o o < A<
(@) (@) <t < o o s A<
<t < () o <t < o o
I+ -+ O o <+ A< o o

Il

[}

o

o

N N N N N O NN <
N N N N O NN -
N N N N N < N O
N N N N < N O N
N O N < NN N N
O N < N N &N N N
N < N O AN N N N
<t N O NN N NN
I
=
Z
—|C0 |00 |00 |00 |00 o |0 |+
—|C0 |00 |00 |00 o |00 |+ |00
|00 |00 |00 |00 |0 | |00 o
|00 |00 |00 |0 | |00 o —i|cOo
—i|cOo o —|00 |+ |0 |0 |0 |0
(@) —|00 |+ —|0 |0 |0 |0 |0
—|c0 |+ |0 (@] —|c0 |0 |0 |0
|+ |0 o —|c0 |00 |0 |0 |00
I
-

CHECKING NULLSPACES

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

-t

-t s
-t t

-1 10000 O 0 0O OO 0O O O
-1 01010 —-st —-s ts
-1 00101 —-sS s —s st

-1 0
-1 0

-11

ker N¢

checks
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mAviaker NC(0 0 —1)

0O 0 0 -1} (-t 0 0 s
0O -1 0 oO t 0 0 s
0O 0 0 1 t 0 0 -s
ker Mg = 0 1 00 00 s RB checks
0O 0 -1 0 0O -t s O
-1 0 0 O 0O s t O
0 0 1 0 0 t -5 O
10 0 O 0 -s -t 0
0O 0 01 O Y t s -s O
O 0 0 0 1 s+t -t s+t -s O
1 01 -1 0 t -t t s 0
ker My = 1 o1 0 -1 0 ! 0 s 0 RB checks
1 0 0 0 O 0O O s 0 t
0 1 0 O O s 0O s+t 0 -s
0 01 0 O s+t 0 t 0 -t
1 -110 0 t 0 0 0 s

nxT=(4 0 4 0 0)
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1 1 1 1

11005555

1111
11002222 11000000
1111 11000000

00112222
111 1 00110O0O00O0
e |00 t2222f o joo110000
Tlrr1141 1) 00001000

2 2 2 2 2 2
L1011 1 . 0O000O0OO1O00O0
22222130 00000010
11114141 00000001

2 2 2 2 2 2

1 1 1 1 1 1

22222031

1 1 1 1

1001535332

1111
01102222 10010000
1111 01 100O0O00O0

01102222
111 1 01 100O0O00O0
g |00t 22220 10010000
“ Tli11141 41 00001000

2 2 2 2 2 2
0O000OOO1O00O0
73733130 00000010
11114141 00000001

2 2 2 2 2 2

1 1 1 1 1 1

22222031

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2
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Skew T =
0
0
0
0
0
0
0
0

1

1

2

0

1

Ne — 2

71

2

1

2

1

2

1

2
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o O O O O O O O

o N L

= N

N

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

225 0f 458

NM = 16T + 0Q

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

N|—

|

= N~ N~

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 O o
O O O O O O o o
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-

—

—

N

N~ N~ N

-

N|—

_ N O N N

N|—

Nl N~ N

Nk O

=

Skew
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“IS NM in Vec(K)?", true
NM(42222422224222222024)

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

MN(4 2 222 4222242222220 24)
T=132/1,rank = 2 ,ratio= 16/1, n?/r = 32/1
T =32/1,r=1/2,7/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 = 0T + 32Q
There are, 8, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 64

dim span idems 16 vs no. of idems 32
"PT1" ={{3, 4,6, 7},{1, 2,5, 8}}
"PT2" ={{3, 4, 5,6},{1,2,7, 8}}
"PT3" ={{1, 4,5, 8},{2, 3,6, 7}}
"PT4" = {{1, 4, 7, 8}, {2, 3, 5, 6}}
"PT5" ={{1, 4,6, 7},{2, 3, 5, 8}}
"PT6" = {{2, 3, 7, 8},{1, 4, 5, 6}}
"PT7" ={{3,4,5,8},{1,2,6,7}}
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"PT8" ={{3, 4, 7, 8}, {1, 2, 5, 6}}

"RG1" = {6, 8}

"RG2" = {5, 7}

"RG3" = {2, 4}

"RG4" = {1, 3}

-1
-1
-1

-1
-1
-1
-1

-1
-1
-1
-1
-1

-1
-1
-1
-1

3 -1
-1 3

-1

-1
3

3
-1
-1
-1
-1
-1

-1

-1
-1
-1
-1

-1
-1
-1
-1

-1

-1
-1

-1

mM|co

mM|oo

mM|co

m|co

mM|co

m|co

(N1

m|co

m]|co

m|co

m|co

mJco

N|oo

m|co

m|co

mM|oo

mM|co

m|co

mM|co

(N[%)

m|co

m|co

mjco

m]|co

mjco

|0

mJco

NJoo

mM|co

mM|oo

m|co

mM|co

mJ|co

~Joo

mjco

m|co

mjco

mjco

m|co

mM|co

(N[<%)

mM|co

mM|co

mM|oo

m|co

mM|co

|0

m]|co

mJ|co

m|co

mJ|co

mMJ|co

m|co
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-1 -1 -1 -1 -1 -1
1 == 1 5 5 5 35 35
-1 -1 -1 -1 -1 -1
5 1 5 1 5 5 35 35

=1 -1 -1 -1 -1 -1
13133333
=1 =1 -1 -1 -1 -1
31313333

Mc-scaled = Nc-scaled =

=1 -1 -1 -1 4 =1 ¢ =1
3 3 3 3 3 3
-1 -1 -1 -1 -1 -1
3 3 3 3 3 1 351
-1 -1 -1 -1 -1 -1
3 3 3 3 ! 3 1 =5
-1 -1 -1 -1 -1 -1
3 3 3 3 3 ! 51
, 3 =1 3 3 3 3 3

7 7 7 7 7 7 7
3 4 3 -1 3 3 3 3
7 ;7 7 7 7 7 7
-1 3 4 3 3 3 3 3
7 7 ;7 7 7 7 7
3 -1 3 , 3 3 3 3
/7 7 7 /7 7 7 7
3 3 3 3 4 3 -1 3
;7 7 7 7 7 7 7
3 3 3 3 3 1 3 =1
;7 7 7 7 7 7 7
3 3 3 3 =13 { 3
;7 7 7 7 7 7 7
3 3 3 3 3 =1 3 ;4
;7 7 7 7 7 7 7
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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 oo o o o o o
© O O O O O O OO 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 OO O oo 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

Eigenvalues M,

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

Eigenvalues N

[3.,0,0,0,1,1,1.,1]

Eigenvalues M-scaled

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

[3.428571429,0.,0.,0., 1.142857143, 1.142857143, 1.142857143,
1.142857143]

NullSpace M,

{0, 1,0,-1,0,0,0,0,1I0,0,0,0,-1,0, 1,0},10,0,1,1,1,0,0, 1}, [0,0, 1, 1, 1, 1,
01 0]1 [1’ 01 _11 Os 01 01 01 O] }
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NullSpace N¢

{0, -1,0,-1,0,1,0,1)],[1,-1,1,-1,0,0,0,0], [0, -1,0, -1, 1, 0, 1, O}
Eigenvalues Mg

8., 8.,38.,8.,0.,0.0.,0.]

Eigenvalues Ny

[4.,0,0,0,1,1,1,1]

NullSpace Mg

{[_15 0’ 1’ 01 O’ O) Ol O]; [O’ _1’ O’ 11 0! O’ O’ 0]1 [O) 0’ 01 Os _1’ 0’ 11 O]’ [O’ O’ 01 01 O’
_]-1 01 1]}

NullSpace Ny

{-1,0-1,0,0,1,0,1],[-1,1,-1,1,0,0,0,0], [-1,0,-1,0, 1, O, 1, O}
Eigenvalues M

[4.,-4.,4.,-4.,4.,-4.,4., -4]

Eigenvalues N

[4.,0.,0,0,-1., -1, -1, -1]

NullSpace M

{}

NullSpace N
{-1,1,-1,1,0,0,0,0]I[1,0-1,0,1,0,1,0][-1,0,-1,0,0, 1,0, 11}

Harmonic Basis
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01211111
10121111
21011111
12101111
11110121
11111012
11112101
11111210

40,[1,-1,1,1,-1,1,-1, 1]

601 []-s ]-1 ]-1 _17 ]-a ]-1 _11 _]-]

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

TRACE TWO =1
det AT =0
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AT rankingis 3, "vs", 6
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Level 2det = —=7 (31— s+9s2+s3)(1+5s)2(—-1+s)(101 —53s+37

33554432

s2_7s3425%)(33+7s2)(41 -

RANK of R is 6

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

B ranking is 3, "vs", 6
BBAR ranking 1, "vs", 2

"R CYCLES", 1 + v[2] v[§]
"B CYCLES", 1 + v[4] v[6]

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

NullSpace of R

11s - 752 — 53 + 254)
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{[o,0,0,1,0,0,0,0]I0,0,0,0,0, 1, 0, O]}
NullSpace of B

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

5 2 1 1 2 4
0333335 1lg
59014254,
0O 0OO0O0OO0OOMA4TO0 9 39 3 9 9
000O00O0OTO 4 21951412
3 3 9 9 3 3
0O 0OO0O0D4 0O0O0
145944125
0O 0OO0O0ODO0O4O00O0 3 9 9 9 3 9
PROTO-M = N =
0 04 00O0O0TDO0 ;gliogg;
3 3 9 9 3 3
0 OO0 4 00O0TO0
254 15,14
4 0 00OOOO0ODO 3 9 9 9 3 9
04000000 1 4122145
9 3 3 3 3 9
4 2 5 1 4 5
3135933930

"RANK of Nis ", 5, "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: % (v[1]v[7] + v[2]v[8] + v[3]vI[5] + v[4]v[6])

Group spectrum 1+t + t2
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KERNEL ST RUCT URE

"PT1" = {{1, 3, 4, 8},{2, 5, 6, 7}}
"PT2" ={{1,4,5, 84,1{2, 3,6, 7}}
"PT3" ={{1,5,6,8},{2,3,4, 7}
"PT4" = {{3,6, 7, 8},{1,2,4,5}
"PT5" = {{4, 5, 7, 8}, {1, 2, 3, 6}}
"PT6" = {{1, 2, 3, 4}, {5, 6, 7, 8}}

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

m2 =1[0,0,0,0,0,1,0,0,0,0,0,0,1,0,1,0,0,0,0,1,0,0,0,0,0, 0, 0, 0]
supp 12 = {6, 13, 15, 20}
u2 =1[5,6,3,3,6,9,4,3,4,6,5,4,9,5,9,4,3,6,4,9,6,5,5,6, 3, 3,4, 5]

suppu2 ={1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25,26,27,28}

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

RPARTS [6, 3, 3, 5, 2, 2]
BPARTS [2, 4, 1, 4, 6, 2]

(122211
"“(999999)

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

R-BLOCKS,
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8,7,8,7,4,9,9,6,6, 1, 2, 3]
B-BLOCKS,
3,8,7,2,A,B,5,AC5,8,7]
with invariant measure, [1,1,1,1,2,2,2,2,2,2, 1, 1]
N by blocks, N - check: true

by =1{4,5,7, 8}
by, =1{1, 2, 3, 4}
b3 =1{5,6, 7, 8
by =1{1, 2, 3, 6}
bs ={3,6, 7, 8}
bg =1{1, 5, 6, 8}
b; ={1,4,5, 8}
bg =1{2, 3,6, 7}
bg =1{2,3,4,7}
b1g =11, 2, 4, 5}
b11 =11, 3,4, 8}
b1 =1{2,5,6, 7}

dim(span of partition vectors), rank(Ng), rank(N): 5,5, 5

h[1] O 0 0 0 0 h2] O
0O hn1] O 0 0 0 0 hl2]
0 0O hl1l] O hA[2] O 0 0
0 0 0O h1 O hA[2] O 0
0 0O h[2] O AH[1] O 0 0
0 0 0O h[2] O AH[1] O 0

h2] O 0 0 0 0O hnl1] O
0 hl2] O 0 0 0 0 h[l]

Centralizer =

LIE STRUCT URE

Dimension of Lie algebra: 22, Shape: 18 4/3
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0O -1 0 11
O 0 -111
-1 0 0 11
O 0 0 10
CLB =
1 0 0 0O
O 0 0 01
0O 1 0 00O
0O 0 1 0O
R and B Cycles. V.
1 1 1 1
05000005 00050500
1 1 1 1
05000005 00050500
1 1 1 1
05000005 OOOEOEOO
1 1 1 1
05000005 00050500
Q=1 | 8= 1 4 1
05000005 00050500
1 1 1 1
05000005 00050500
1 1 1 1
05000005 00050500
1 1 1 1
05000005 00050500

Qr in Vec(K)? , {{2, 8}}, true

Qg in Vec(K)? , {{4, 6}}, true
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3 11 27 =21 3 -29 —13 19
40 40 40 40 40 40 40 40
=11 13 -19 -3 9 -7 1 17
40 40 40 40 40 40 40 40
—-27 21 =3 -11 13 -19 -3 29
40 40 40 40 40 40 40 40
19 3 11 -13 -1 =17 -9 7
v 40 40 40 40 40 40 40 40
-3 29 13 -19 -3 -11 =27 21
40 40 40 40 40 40 40 40
-9 7 =1 -Z17 11 =13 19 3
40 40 40 4 40 40 40 40
~13 19 3 -29 27 21 3 11
40 40 40 40 40 40 40 40
1 17 9 -7 =19 =3 =11 13
40 40 40 4 40 40 40 40

Omega-checks true, true

nR=(o 200000 %)vs(o 200000 %) uQg vs Q(-v) ~1
T =(0 oololop o)vs(o oololop o) Qg vs QU+V) ~1
B 2 2 2 2 B

LOCAL GROUPS

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

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

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

1, "range”, [2, 8], I8, 2, 2, 8, 8, 2,2, 8],[2, 8, 8, 2, 2, §, 8, 2]]
2, "range", [4, 6], [[6, 4, 4, 6, 6, 4, 4, 6], [4, 6, 6, 4, 4, 6, 6, 4]]
3, "range’, [3, 5], [[5, 3, 3, 5,5,3, 3,5}, [3,5,5, 3, 3,5, 5, 3]
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4,"range", 1, 71, ([7,1,1,7,7,1,1,7],[1,7,7,1,1,7,7, 1]]

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

1, "range”, [2, 8], (I8, 2, 2, 2, 8, 8,2, 8], [2, 8, 8, 8, 2, 2, 8, 2]]
2, "range’, [4, 6], [[6, 4, 4, 4, 6, 6, 4, 6], [4, 6, 6,6, 4, 4, 6, 4]]
3, "range’, [3, 5], [[5, 3, 3, 3,5,5,3,5],[3,5,5,5, 3,3,5, 3]
4,"range", 1, 71, ([7,1,1,1,7,7,1,7],11,7,7,7,1,1, 7, 1]]
4, "partition”, {{3, 6, 7, 8}, {1, 2, 4, 5}}

1, "range", [2, 8], [[8, 8, 2, 8, 8, 2, 2, 2], [2, 2, 8, 2, 2, 8, 8, §]]
2, "range", [4, 6], [[6, 6, 4, 6, 6, 4, 4, 4], [4, 4, 6, 4, 4, 6, 6, 6]]
3, "range’, [3, 5], [[5, 5, 3,5,5,3,3,3],[3,3,5, 3, 3,5, 5, 5]
4, "range", 1, 71, ([7,7,1,7,7,1,1,1],[1,1,7,1,1,7,7, 7]

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

1, "range”, [2, 8], (I8, 8, 8, 2, 2, 8, 2, 2], [2, 2, 2, 8, 8, 2, 8, 8]
2, "range", [4, 6], [[6, 6, 6, 4, 4, 6, 4, 4],[4,4,4,6,6, 4,6, 6]]
3, "range’, [3, 5], [[5, 5,5,3,3,5,3,3],[3,3,3,5,5, 3,5, 5]]
4,"range", [1, 71, 1[7,7,7,1,1,7,1,1],11,1,1,7,7,1, 7, 7]]

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

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

10
"group has’, 2, "elements" Group element 1,1 = <O 1)

g1 = |l

g9 = (1, 2]]
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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[21=<0 1)
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. —-1.

PermChars : =

Group spectrum:

Molien Series to order 10:

t2 + 6t10

n-choose-rank

= N =

_ O =

http://sadie:15001/home/ph/maple/TRUNS/XML...

T+t+2t2+2t3 +3t4 +3t2 +4t% + 4t7 +5¢8 + 5

{1’ [1’ 2]}’ {2’ [1’ 3]}’ {3’ [1’ 4]}’ {4! [1’ 5]}’ {51 [1’ 6]}1 {6’ [1’ 7]}’ {71 [1’ 8]}’ {8’ [21
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31119, [2, 413, {10, [2, 51}, {2, 6], 11}, {12, [2, 71}, {13, [2, 8]}, {14, [3, 4]}, {15, [3,
5]}’ {16’ [3’ 6]}’ {171 [3’ 7]}’ {18’ [3’ 8]}1 {19’ [4’ 5]}1 {201 [4’ 6]}’ {211 [4’ 7]}’ {22’ [41
81}, {23, [5, 61}, {24, [5, 71}, {25, [5, 81}, {26, [6, 71}, {27, [6, 81}, {28, [7, 8]}
KERNEL HIERARCHY

m2 =
(0000010000001 010000100000O0O0GO0DO0)

{6, 13, 15, 20}

uz2 =
(5 6 3369493465495 943649605 5©6334"Tt

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

picheck (1 1 1 1 1 1 1 1)

picheck (1 1 1 1 1 1 1 1)

Column Projections
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4 5
05000005
01 00O0O0O0OO
2 1
0§00000§
0200000%
P = . , idem-checks NO-checks
O§00000§
4 5
O§OOOOO§
5 4
O§OOOOO§
0 000O0O0OO0T1
2 1
OOO§O§OO
5 4
OOO§O§OO
4 5
OOO§O§OO
000O1O0O0O0O0
Py = : . idem-checks NO-checks
OOO§O§OO
000OO0OO0O1O00O0
1 2
OOO§O§OO
4 5
OOO§O§OO
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idem-checks NO-checks

o O o O o
o o (@) o o

Wk Wi YVl © YV = WIN Wl
o O o O o

WIN Wk YOI = YO O Wik WwIN
o O o O o
o O o O o
o o o o o

o
o
o
o
o

idem-checks NO-checks

OlD =, WIN Wk~ W~k wNn ol O

Ol O Wk WIN Wi wkrk Old
o
o
o
o
o

Row Projections
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NM =
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o g Ho AN Y Ho Hx o
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CHECKING NULLSPACES

mA=[0,1,0,-1,0, -1, 0, 1]
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mAviaker NC (-1 1 0)

1 0 0O O 0O -s 0 t
O o0 1 O 0O -t -s O
0O -1 0 O t 0 -s O
ker Mg = 0 0 0 -l s 00t RB checks
O 1 0 O -t 0 s O
O 0 0 1 -s 0 0 -t
-1 0 0 O s 0 —t
O 0 -1 0 t s 0O
1 -1 0 1 O s+t 0 0 s -s
1 0 -11 O t 0 s t -t
1 0 0 1 -1 t -t s t O
ker M, = 0O 0 0 1 O s+t -s 0 s O RB checks
0O 0 0 0 1 S t -s s O
1 0 0 0 O 0 t O
01 0 O O 0 t s
O 0 1 0 O S —s s t

nxT=(4 0 0 4 0)
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1 1 1 2 2 2
133335303
1 5 4 2
£ 1 1 =2 & <
3 90930 1 0000O0O00DO0
1 S 4 2 01100O0O00O0
3119093O
011000O00O0
155474924
3 9 9 9 3 9 0001 0O0O00O0
RNOR*:Z 4 5 1 ’RR*=00001001
30031331
0 00O0O0O1O00O0
Ziioilli
3 9 9 9 3 9 0 00O0O0O0OOT1IO0
02221141 00001O0O01
3 3 3 3 3 3
2 4 5 1
30031331
5 1 2 4
1§§1§OO§
2115244,
9 39 3 99 1 001 00O00O0
117149222 01000000
3 3 3 3 3 3
5 1 5 4 001 00O0OO0O 0
133130045 10010000
BNoB* = BB* =
22021111 O 0OO0OO1O0O00O0
3 3 3 3 3 3
4 > ) : 0 00O0O0OT1T1O0
03303113 00000110
4 2 1 5 0 00O0O0O0OO01
O§§0§11§
4 2 4 1 5 5§
3 939533935 !

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2
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CNM = Skew T = Skew

O O O O O O O O

© O O O O O O O 00000 o o o
© O ©O O O O O O 0o o000 o o o

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

Omega =

© O ©O O O O O O o000 o o o
© O ©O O O O O O 0o o000 o o o

© O ©O O O O O O 0o 0o oo o o
© O O O O O O O 0o o000 0o o o

© O ©O O ©O O O O 0o 0o oo o o
O O O O O O O O
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9 393909

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

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

16 20 8 16
N""(4??§?4

wloo
w|h

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

16 20 8 16
MN(499394

wloo
w|h

wloo

wloo

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

IS NOMO a combination of T and Omega? , true

NoMo = 0T + 32Q

There are, 6, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 48

dim span idems 16 vs no. of idems 24

"PT1" = {{1, 3, 4, 8},{2, 5,6, 7}}
"PT2" ={{1, 4,5, 8},{2, 3,6, 7}}
"PT3" ={{1, 5,6, 8,{2, 3,4, 7}}
"PT4" = {{3, 6,7, 8},{1, 2, 4, 5}}
"PT5" = {{4, 5, 7, 8}, {L, 2, 3, 6}}
"PT6" = {{1, 2, 3, 4}, {5, 6, 7, 8}}
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"RG1" = {2, 8}
"RG2" = {4, 6}
"RG3" = {3, 5}
"RG4" = {1, 7}

MC= Nc—
-1 -1 3 -1 3 -1 -1 -1
-1 -1 -1 3 -1 3 -1 -1
3 -1 -1 -1 -1 -1 3 -1
-1 3 -1 -1 -1 -1 -1 3
z 23 5 13 13 5 -1 31
8 72 24 24 24 24 8 72
23 7 13 31 5 23 31 -1
72 8 24 72 24 72 72 8
> 13 7 23 -1 31 13 5
24 24 8 72 8 72 24 24
13 31 23 7 31 -1 5 23
24 72 72 8 72 8 24 72
13 5 -1 31 7 23 5 13
24 24 8 72 8 72 24 24
5 23 31 -1 23 7 13 31
24 72 72 8 72 8 24 72
-1 31 13 5 5 13 7 23
8 72 24 24 24 24 8 72
31 -1 5 23 13 31 23 7
72 8 24 72 24 72 72 8
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-1 -1 -1 -1 -1 -1
1 = 5 5 5 35 1 =
-1 -1 -1 -1 -1 -1
5 1 55 35 35 3 1
=1 =1 =1 =1 =1 =1
3 3 1 3 1 3 3 3
-1 -1 -1 =1 -1 -1
3 3 3 1 3 1 3 3
Mc-scaled = Nc-scaled =
=1 -1 47 =1 4 =Z1 =1 -1
3 3 3 3 3 3
-1 -1 -1 -1 -1 -1
3 3 3 ! 5 1 5 =
-1 -1 -1 -1 -1 -1
1 5 5 5 5 35 1 =
-1 -1 -1 -1 -1 -1
5 1 55 35 35 3 1
; 23 5 13 13 5 -1 31
63 21 21 21 21 7 63
23 4 13 31 5 23 31 -1
63 21 63 21 63 63 7
5 13 ; 23 -1 31 13 5
21 21 63 7 63 21 21
13 31 23 4 31 -1 5 23
21 63 63 63 7 21 63
13 5 -1 31 4 23 5 13
21 21 7 63 63 21 21
5 23 31 -1 23 ; 13 31
21 63 63 7 63 21 63
-1 31 13 5 5 13 ; 23
7 63 21 21 21 21 63
3. -1 5 23 13 31 23 4
3 7 21 63 21 63 63
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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 oo o o o o o
© O O O O O O OO 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 OO O oo 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

Eigenvalues M,

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

Eigenvalues N

[0, 0., 0, 3.,1.203158569, 0.5746192085, 1.608015106, 0.6142071162]
Eigenvalues M-scaled

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

Eigenvalues N-scaled

[0.,0.,0.,3.428571429, 1.375038365, 0.6567076669, 1.837731550,
0.7019509901]

NullSpace M,
{o, -1,0,0,0,0,0,1),11,1,1,1,0,0,0,0]I[0-1,0,1,0,0,0],I[1,1,1,0,0,1,
01 0]1 [_11 01 01 Os 01 01 ]-1 O]}
08/21/2008 02:08 PM
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NullSpace N,

{0, -1,1,0,1,0,0, -1}, 1, -1,0,0,0,0,1,-1],[0,-1,0, 1,0, 1, O, -11}
Eigenvalues Mg

8., 8.,38.,8.,0.,0.0.,0.]

Eigenvalues Ny

[0.,0.,0.,4.,1.203158569, 0.5746192085, 1.608015106, 0.6142071162]

NullSpace Mg

{[01 01 _1’ 01 1: O) Ol O]; [O’ _1’ O’ Os 0! O’ O’ 1]1 [O) 0’ 01 _1’ 0’ 1’ 01 O]’ [_1’ 01 O’ O’ O’
0, 1, Ol

NullSpace Ny

{{,o0,-1,0,-1,0,1,0}I[0,0,-1,1,-1,1,0,0], [0, 1,-1,0, -1, 0, O, 11}
Eigenvalues M

[4.,-4.,4.,-4.,4.,-4.,4., -4]

Eigenvalues N

[0.,0.,0.,4.,-0.5746192085, -1.203158569, -0.6142071162, -1.608015 106]
NullSpace M

{}

NullSpace N

{f,0,-1,0,-1,0,1,0}[0,1,-1,0,-1,0,0,1],[0,0,-1,1,-1, 1, O, O}

Harmonic Basis
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O5 6 33694
5 03 465409
6 305 9 4 3 6
345049635
36 94056 3
6 54950 3 4
94 36 6 3 035
4 96 534520
{2,3,6,7}
R:[3,8,8,1,7, 4, 4,5]
B:[6,3,1,6,2,7,5,2]
TRACE TWO =1
det AT =0
1 5
00 3 00 3 00
5 1
00 3 0 00O 3
5 1
3 O 00OO0ODO 3
1 5
3 O 00O 3 00
AT = s .
0 3 0 00O 3 0
1 5
0 0O 3 00 3 0
1 5
0 0O A 0 0O
5 1
0 3 00 3 0 0O
AT ranking is 3, "vs", 6
LeveI2det=;(31—s—752+53)(11+55)(41+19s+52+s3+2

33554432
s¥)Y(14+5)2(=3+s)(=1+5s)(101+53s—27s2—-9s34+25%)
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RANK of R is 6

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

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

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

Eigenvalues

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

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

NullSpace of R
{l0,1,0,0,0,0,0,0]1I0,0,0,0,0, 1, O, OI}
NullSpace of B
{l[0,0,0,0,0,0,0,1],[0,0,0,1,0,0, 0, OI}

NullSpace of R*

{[o, -1, 1,0,0,0,0,0],I[0,0,0,0,0, -1, 1, O}
NullSpace of B*
{[-1,0,0,1,0,0,0,0][0,0,0,0,-1,0,0, 1}
FIXED POINTS DIMENSION 1
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3 2 1 2 3 4
05535135353
3 ol42 4,41
0O 0OO0O0D4 00O 5 5 5 5 5 5
0O OO0O0ODO0O4 00 Zloiiilz
5 5 5 5 5§ 5
0 0OOO0OO0OOM4TO0
143 5412,
0O O0O0OO0OO0OTO0OH4 5 5 5 5 5 5
PROTO-M = N =
40000000 12345321
5 5 5 5 5 5
04 00O0O0O0O0
2 1413 14
0 04 00 O0O0TO0 5 5 5 5 5 5
00040000 34,221,43
5 5 5 5 5 5
4 1 2 1 4 3
55513535350

"RANK of Nis", 5, "RANK of Mis ", 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[5] + v[2]v[6] + v[3]v[7] + v[4]v([8])

Group spectrum 1+t + t2

KERNEL STRUCT URE

"PT1" = {{4, 5,6, 7},{1, 2, 3, 8}}
"PT2" ={{2, 3, 5, 8},{1, 4, 6, 7}}
"PT3" ={{2,5, 7,811, 3, 4, 6}}
"PT4" = {{1, 2, 3, 4}, {5, 6, 7, 8}}

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

m2 =1[0,0,0,1,0,0,0,0,0,0,1,00,00,0,1,0,0,0,0,1,0,0,0,0,0, 0]

supp M2 = {4, 11, 17, 22}

u2=1[3,2,1,5,2,3,4,1,4,2,5,4,1,3,3,4,5,2,4,1,2,5,3,2,1, 1,4, 3]

suppu2 ={1,2,3,4,5,6,7,8,9, 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], [1], [2]]
Action of B on ranges, [[3], [4], [2], [3]]

(1 1 11
ﬁ‘(4 4 7 4)
RPARTS [4, 1, 2, 2]
BPARTS [2, 3, 4, 2]

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

R-BLOCKS,
[4,5,4,7,6, 3, 2, 5]
B-BLOCKS,
3,4,5,1,8,5, 4, 2]
with invariant measure, [1, 1, 1, 2, 2, 1, 1, 1]

N by blocks, N - check: true

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

Centralizer =

LIE STRUCT URE

h[l] O
0 h[1]
0 0
0 0

h2] O
0 h[2]
0 0
0 0

0
0
h[1]
0
0
0
h[2]
0

http://sadie:15001/home/ph/maple/TRUNS/XML...

5,5,5

0 hl2] O 0 0
0 0 hl2] O 0
0 0 0 hl2] O
h[1] o0 0 0 h[2]
0 hnl1] O 0 0
0 0 hn1] O 0
0 0 0 hn1] O
hi2] O 0 0 h[1]

Dimension of Lie algebra: 27, Shape: 23 @ 4/3

R and B Cycles. V.

259 of 458

CLB =

I
=

O O O O O O

O O O O R R KR KM

0 0 1
-1 0 1
0 -11
0 0 O
0O 0 O
1 0 O
0O 1 0
0 0 1
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1 1 1 1 1 1 1 1 1 1 1 1
s %6656 %65 66665656 "
1 1 1 1 1 1 1 1 1 1 1 1
695655 9%% %6 6 66°6678"
140111411 11145111
6 0 6 6 6 0 6 6 6 6 6 0 6 6 6 0
145111411 1114111
6 0 6 6 6 0 6 6 6 6 6 0 6 6 6 0
Qg = Qp =
19111411 11149111,
6 6 6 6 6 6 6 6 6 6 6 6
1 1 1 1 1 1 1 1 1 1 1 1
6§ 956559Y%% % 666°65678Y
1 1 1 1 1 1 1 1 1 1 1 1
69566965 666 °6567¢6Y
1 1 1 1 1 1 1 1 1 1 1 1
955656 9%% %6 666266 780"
Qr in Vec(K)?, {{1, 3, 4,5, 7, 8}}, true
Qg in Vec(K)?, {{1, 2, 3,5, 6, 7}}, true
3 11 27 =21 3 =29 -13 19
40 40 40 40 40 40 40 40
~11 13 -19 -3 9 -7 1 17
40 40 40 40 40 40 40 40
—27 21 -3 -11 13 =19 -3 29
40 40 40 40 40 40 40 40
19 3 11 -13 -1 -17 -9 7
v 40 40 40 40 40 40 40 40
3 -29 -13 19 3 11 27 -21
40 40 40 40 40 40 40 40
9 -7 1 17 -11 13 -19 -3
40 40 40 40 40 40 40 40
13 -19 -3 29 -27 21 -3 -11
40 40 40 40 40 40 40 40
-1 -7 -9 7z 19 3 11 13
40 40 40 40 40 40 40 40
Omega-checks true, true
(1 411141 1)yfloglllgygll -1
nR_(60666066)vs(60666066) Qg vs QU-V)
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n3=(% 11, o) uQg vs QU+V) ~1

e[
|
|
o
~——
<
wn
—_—
e[
|
|
o
e[
|
ol

LOCAL GROUPS

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

1, "range”, [4, 8], [[8, 8, 8, 4, 4, 4, 4, 8], [4, 4, 4, 8, §, 8, 8, 4]]
2,"range", [3,71,1[7,7,7,3,3,3,3,7,13,3,3,7,7,7, 7, 3]l
3, "range", [2, 6], [[6, 6, 6, 2, 2, 2,2, 6], [2, 2, 2,6,6, 6,6, 2]]
4, "range", [1, 5], [[5, 5,5,1,1,1,1,5],[1,1,1,5,5,5,5, 1]
2, "partition”, {{2, 3, 5, 8},{1, 4, 6, 7}}

1, "range”, [4, 8], [[8, 4, 4, 8, 4, §, 8, 4], [4, 8, 8, 4, 8§, 4, 4, 8]]
2,"range", 3,71,117,3,3,7,3,7,7,31,13,7,7,3,7,3,3, 71
3, "range”, [2, 6], [[6, 2, 2, 6, 2, 6, 6, 2],[2,6,6, 2,6, 2, 2, 6]]
4, "range", [1, 5], [[5, 1, 1,5, 1, 5,5, 1],[1,5,5, 1,5, 1,1, 5]]
3, "partition”, {{2, 5, 7, 8}, {1, 3, 4, 6}}

1, "range”, [4, 8], [[8, 4, 8, 8, 4, 8, 4, 4], [4, 8, 4, 4, 8, 4, 8, §]]
2,"range", [3,71,117,3,7,7,3,7,3,31,13,7,3,3,7,3,7, 71
3, "range", [2, 6], [[6, 2, 6, 6, 2, 6, 2, 2], (2,6, 2, 2, 6, 2, 6, 6]]
4, "range", [1, 5], [[5, 1, 5,5,1,5,1,1],[1,5,1,1,5, 1,5, 5]]
4, "partition”, {{1, 2, 3, 4},{5, 6, 7, 8}}

1, "range”, [4, 8], [[8, 8, 8, 8, 4, 4, 4, 4],[4, 4,4, 4, 8, 8, 8, 8l
2,"range", [3,71,1[7,7,7,7,3,3,3,31,13,3,3,3,7,7,7, 7]]
3, "range”, [2, 6], [[6, 6, 6, 6, 2, 2, 2, 2],[2, 2, 2, 2, 6, 6, 6, 6]]
4, "range", [1, 5], [[5, 5,5,5,1,1,1,1],[1,1,1,1,5,5,5, 5]

10
"group has", 2, "elements" Group element 1,1 = <O 1)
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g1 = |l
g = II1, 2]]
linear dimension, 2

"Symmetric?", true

Is Z in Vec(K)? true
(hl1] hi2])

"Basis for Z(G)"

1, "coeff", 1

10
Z[1] =
-5 )

2, "coeff", 1

01
Z[2]=
21-(3 )

Check abelian

1, 2, true
1. 1.
EIGS =
o5

PermChars : =

Group spectrum: 1+ t+ t2

= N R

= O M

http://sadie:15001/home/ph/maple/TRUNS/XML...

Molien Series to order 10: 1+t + 2t2 + 21‘3 + 3t4 + 3t5 +4t6 + 41‘7 + 5t8+ 5

t9 + 6t10
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n-choose-rank

{1, 11, 2]}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [1, 71}, {7, [1, 8]}, {8, [2,
311,19, [2, 413, {10, [2, 51}, {[2, 6], 11}, {12, [2, 71}, {13, [2, 8]}, {14, [3, 4]}, {15, [3,
51}, {16, [3, 61}, {17, [3, 71}, {18, [3, 81}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 7]}, {22, [4,
81}, {23, [5, 61}, {24, [5, 71}, {25, [5, 81}, {26, [6, 71}, {27, [6, 8]}, {28, [7, 8]}
KERNEL HIERARCHY

me =
(0 0010000001 0O0O0O0ODO01O0OO0O0O0O1O0OO0OO0OO0ODO0 O)

{4, 11, 17, 22}

uz2 =
(3 2 1523414254133 452412513211A%4

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

picheck (1 1 1 1 1 1 1 1)

picheck (1 1 1 11 1 1 1)

Column Projections
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idem-checks NO-checks

o
o
o
= v Uk, o O uviw uvd Uk

o
o
o
O uviw uvidh Uk = Ui U D
o
o
o

o
o
o
o
o
o

idem-checks NO-checks

o
o

vilw O wvilk v v = uvld uvlw
o
o
o

vilih = Uvld lw Llw © Uik v
o
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idem-checks NO-checks

vk VD = i Ul Uk O uilw

o
vl vk © uvilw Uik uvihd = uviNn
o
o
o

o
o
o
o
o
o

idem-checks NO-checks

vk i vlw © vl vilw v =
uvild tlw VI = UV i Llw O

Row Projections
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(Vs] wv

Y Y

[@) [}

7] 7}

= =

i i

= E

(] [

S S
< < s O o o () —|<r o <+ <+ O —l<+ O o <
o o o Al A A I O < O o -+ O —<+ A+ O
o o o Al A A I O -t O o -l O Al s O
o o o At I A A O o —t I+ O -t O o <
o o O H ¥ Al —HI O <t O o At O A ~H O
At -t s O o o o < o At s O -l O o <
<t A< < o o o o —|<r o < A< o <t o o <
< s s O o o o —|<r s+ O o —+ O = i O

Il I

— N

o o

o o
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(7p] wv

Y4 Y4

(@) (@]}

Q 7}

= =

? ?

I

= €

(] [

S S
o -+ O o I+ O |t < o o o o gt | < <
o <+ o o —|< o |t < o o o o | <t | -
-l O < < o < o o o o o o | <t | -
o H+ O O Ht O v A o o o O HA Al A Hx
—It O At -+ O —l+ O o < H A A O o o o
—|<r o <t < o —< o o I A A A o o o o
o —l+ O o It O <t < < H A A O o o o
—|< o < A< o <+ o o I A A A o o o o

Il I

m <

o o

o o
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o
S|

o
Sk~ ol
Blw U= Bll—‘

o

Uil Bluu Sln—\ N
o

NM =

o
8|w glr—\ (8,1 [EY N Sll—‘

o
8'»—- Sll—‘ S'I—‘ N—  ui= Blw

o
Blw uvi|= Bll—‘ D= Sll—‘ Bll—‘ vl

o

U= Blw Sll—\ N Bll—‘ Sll—l Blw
Bll—l vil— BN Sll—' Ul Bll—'
S'r—l N~ U~ Blw glw

Sl- Sl= 8w
Ui~ Bll—‘
N 'Sll—l 8'»—- ul|—

S|w

o
—_
N

N
uviloo
vl

D
u1|; mls
uvilco vl U'Ilg
=
N
o
vl uviloo

= =
u1|N u1|m [G2]E

= =
U'Ilm u-nlN uiloo

N

o

vl uvilco U'Il

u1|§ IES U'Ilg
N

uiloo u-nlg G1EN
(@)

(@)

wvilh uvilco uviloo
N

vg S vl

o

H
)
N
viloo vilh u1|;

o
U'Ils U-Il; uvi|h
viloo
N

4
5

()

16
5

[
vi|lh Uil u-nlN
[

(G 1EN u-llch

u1|:

o
sl vl
v1loo

N

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

-1100-1100 O -t —s+t s O -t —s+t s
ker Ne=|-1 010 -1 010 t -t -s
-1 001 -1 001 s 0 -s 0s O -s 0

t -t ) S RB

(%)

checks
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mAviaker NC (-1 0 1)

0 -1 0 O 0O 0 t -s
O 0 -1 0 -s 0 0 -t
O 0 0 -1 -s -t 0 O
ker Mg = L 0 00 0 =-s ¢ 0 RB checks
O 1 0 O 0O 0 -t s
O 0 1 o S t
O 0 0 1 s 0
-1 0 0 0 0 s -t O
0O 0 0 O 1 t s 0 -t t
0O 0 0 1 O s t -5 0 S
01 0 0 O s 0O -s O t+s
ker My = 00 1 00 t 0 “ttes RB checks
1 0 0 0 O s -5 t Y
1 0 0 -11 t -t s O t
1 -1 0 0 1 t 0 s O 0
1 0 -1 0 1 s 0 0 t 0

nxt=(4 0 0 0 4)
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3 3 3 2 2 2
1553508555
3 1l 2 4
s 1155005 10000000
3 1l 2 4 11
21112004 0 00000
01100000
31147244,
555 15353 ~looo10000
RNOR’C = , Rer =
0 22241333 00001000
5 5 5 5 5 5
, . s . 00000110
00535 11g% 00000110
2 4 3 1 00000O0GO 1
2oodd11i
2 4 4 3 1 1
5550353531
1 3 4 2
1351035350
1 1314524
5 5 5 5 5 5 1 001 00O00O0
3313222 01000000
5 5 5 5 5 5
L s Y > 00100000
155105350 10010000
BNQB* = BB* =
0420112 00001001
00000100
4 0241431
5 5 5 5 5 5 O000O0OOOT1IO0
22423343 00001001
5 5 5 5 5 5
4 2 1 3
0t2o01ii1

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2
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O 0O0OO0OO0OO0OO0ODO0 O 0OO0OO0OOOO0ODO0
O0O0OO0OOOO0ODO O 0OO0OO0OOOO0ODO0
O 0OO0OO0OO0OO0OO0ODO0 O 0OO0OO0OOOO0ODO0
O0OO0OOOO0OO0ODO0 O 0OO0OO0OOOO0ODO0
CNM = Skew T = Skew
O0OO0OO0OOO0OO0ODO0 O 0O0OO0OOOO0ODO
O0OO0OOOOO0OO0 O 0OO0OO0OOOO0ODO
O0OO0OO0OOOO0ODO O 0OO0OO0OOOO0ODO
O00OO0OO0OOOO0ODO O 0OO0OO0OOOO0ODO0
O 0OO0OOOOO0ODO
O 0OO0OOOOO0ODO
O 0OO0OOOOO0ODO
O 0OO0OOOOO0ODO0
Omega =
O 0O0OOOOO0ODO
O 00O0O0OOOO0ODO
O 00O0O0OOOO0ODO
O 00O0OOOO0ODO
2 3 4 3 2 1
15535035353
2 1413 514
4 0004000 5 5 5 5 5 5
04000400 34,2213
5 5 5 5 5 5
00400040
412 4,143,
000400014 5 5 5 5 5 5
Mo = Ng =
4 0004000 0§;llg§i
5 5 5 5 5 5
04 000400
3 gl42 ;41
00400040 5 5 5 5 5 5
0004000 4 2143342
5 5 5 5 5 5
1 4 3 4 1 2
555035355 1

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

NM = 16T + 0Q

271 0f 458 08/21/2008 02:08 PM



http://sadie:15001/home/ph/maple/TRUNS/XML...

(1t L 1 1 11 3 1 11 1 1 1 3 o L 1
4 10 20 5 10 4 5 20 20 5 4 10 20 10 20 5 20 10 4
"IS NM in Vec(K)?", true

NM (4

viloo

4 16 8 , 16 12
5 5 5 5 5

(O]
—
(@)]
N
uiloco
[G2]E
uviloco
U'Ils
o
v5
U'Ils
uiloco
N
~

“IS MN in Vec(K)?", true

MN (4

viloo
v

16 8 , 16 12 4 16 12 o 16 12
5 5 5 5 55

8§ 4 8 12 o 16 12
455 5 5 5

u1|oco

uiloco
N

N —

T=32/1,rank = 2, ratio = 16/1, n%/r = 32/1
T =32/1,r=1/2,1T/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 20
out of total no. of elements equal to 32

dim span idems 16 vs no. of idems 16
"PT1" = {{4, 5, 6, 7},{1, 2, 3, 8}}
"PT2" ={{2, 3,5, 84,1{1,4,6, 7}}
"PT3" ={{2,5, 7, 8} {1, 3, 4, 6}}
"PT4" = {{1, 2, 3, 4}, {5, 6, 7, 8}}
"RG1" = {4, 8}

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

MC= Nc—
3 -1 -1 -1 3 -1 -1 -1
-1 3 -1 -1 -1 3 -1 -1
-1 -1 3 -1 -1 -1 3 -1
-1 -1 -1 3 -1 -1 -1 3
7z 11 19 27 -1 19 11 3
8 40 40 40 8 40 40 40
i1 7 27 3 19 -1 3 27
40 8 40 40 40 8 40 40
19 27 7 11 11 3 -1 19
40 40 8 40 40 40 8 40
2/ 3 11 7 3 27 19 -1
40 40 40 8 40 40 40 8
-1 19 11 3 7 11 19 27
8 40 40 40 8 40 40 40
19 -1 3 27 11 7 27 3
40 8 40 40 40 8 40 40
11 3 -1 19 19 27 7 11
40 40 8 40 40 40 8 40
3 27 19 -1 22 3 11 7
40 40 40 8 40 40 40 8
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-1 -1 -1 -1 -1 -1
1 == 5 5 1 5 5 75
-1 -1 -1 -1 -1 -1
=5 ! 5 35 35 1 5 35
-1 -1 -1 -1 -1 =1
3 3 1 3 3 3 1 3
=1 =1 -1 =1 =1 =1
3 3 3 1 3 3 3 1

Mc-scaled = Nc-scaled =

1 =l =1 =1 4 =1 -1 -1

3 3 3 3 3 3
-1 -1 -1 -1 -1 -1
5 ! 55 35 1 5 35
-1 -1 -1 -1 -1 -1
3 3 ! 5 3 3 1 75
-1 -1 -1 -1 -1 -1
3 3 3 1 535 3 3 1
; 11 19 27 -1 19 11 3

35 35 35 7 35 35 35
1, 22 3 19 -1 3 27
35 35 35 35 7 35 35
19 27 4 11 11 3 -1 19
35 35 35 35 35 7 35
27 3 11 ; 3 27 19 -1
35 35 35 35 35 35 7
-1 19 11 3 4 11 19 27
7 35 35 35 35 35 35
19 -1 3 27 11 | 27 3
35 7 35 35 35 35 35
1 3 -1 19 19 22 ; 1
35 35 7 35 35 35 35
3 27 19 -1 22 3 11 4
35 35 35 7 35 35 35
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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 oo o o o o o
© O O O O O O OO 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 OO O oo 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

Eigenvalues M,

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

Eigenvalues N

[0, 0., 0, 3., 1.365685425,0.2343145752, 2.094427191, 0.3055728092]
Eigenvalues M-scaled

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

Eigenvalues N-scaled

[0.,0.,0.,3.428571429, 1.560783343, 0.2677880860, 2.393631075,
0.349226067]

NullSpace M,
{{1,0,0,0,0,1,1,1},[-1,0,0,0,1,0,0,0]I[0,0,1,0,0,0,-1,0],[1,1,0,0,0,0,
]-1 1]1 [0’ 01 01 11 05 01 01 _1]}
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NullSpace N,

{(0,0,1,-1,0,0, 1, -1}, [0, 1,0, -1,0, 1,0, -1], [1, 0,0, -1, 1, O, O, -11}
Eigenvalues Mg

8., 8.,38.,8.,0.,0.0.,0.]

Eigenvalues Ny

[0.,0.,0.,4.,1.365685425, 0.2343145752, 2.094427191, 0.3055728092]

NullSpace Mg

{[01 _1’ O’ 01 O’ 1) Ol O]; [O’ 0’ O’ _11 0! O’ O’ 1]1 [1) 0’ 01 Os _1’ 0’ 01 O]’ [O’ O’ _1’ O’ O’
0, 1, Ol

NullSpace Ny

{-1,0,0,1,-1,0,0, 1], [-1,1,0,0,-1,1,0,0], [-1,0, 1,0, -1, O, 1, O}
Eigenvalues M

[4.,-4.,4.,-4.,4.,-4.,4., -4]

Eigenvalues N

[0.,0.,0.,4.,-0.2343145752, -1.365685425, -0.3055728092, -2.094427191]
NullSpace M

{}

NullSpace N

{0, -1,1,0,0,-1,1,0),11,-1,0,0,1,-1,0,0]1[0, -1,0, 1,0, -1, 0, 11}

Harmonic Basis

276 of 458 08/21/2008 02:08 PM



{2,4,5,7}

http://sadie:15001/home/ph/maple/TRUNS/XML...

03215234
30142541
2103 3452
14304125
52340321
25413014
34522103
41251430
R:[3,8,1,6,2,7,4,5]
B:[6,3,8,1,7,4,5, 2]

TRACE TWO = 2

detAT=_Tl(t)2(l+t2)2

o

AT =

(@) [«2][9; I« ][5

0

o

o o=

2
6

[«2] [V, <] =

o

0

0

o

o A~ Olun

0

o

o] [N <)) [¥,

o [©)][9;]

|

AT rankingis 1, "vs", 8

Level 2 det =

277 of 458

134217728

=5

o
o

o o
o ol O

|~ O|un

o
o

(11+3s+524+s3)(=1+5)2(=3+5)(101—62s
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—652+2s3+55%)(1+5)2(-31-252+s%)(-41-8s—4s2—453 +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[1] v[3]) (1 + v[4]v([6] v[7]) (1 + v[2] v[5] v[8])
"B CYCLES", (1 + v[2] v[3] v[8]) (1 + v[1] v[4] v[6]) (1 + Vv[5] V[7])

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

{}
NullSpace of B

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

{}
FIXED POINTS DIMENSION 2
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PROTO-M =

e T o e e R =)
P P P P P R O B

R R R R R O R B
P R PR P Ok BB R
P P P P P R R O
R B R R B =2 O R

= =B R O B B R
R R O R R Rk R BB
R O R P R Rk B R
O P P PR R B P BB

= = = O = = = =
R =B O B B B R
R O R R B KRB R B~
O PR P R R RBH Rk BB
i R R R N e R
o R R N e 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] + v[3] + v[4] + v[5] + v[6] + v[7] + v[8])

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

v[7] + v[7]v[8] + v[4]v[5] + 6Vv[6]Vv[8] + v[4]v[8] + v[4]v[7] + v[2]v[6] + v[5]v[6] +
ov[2]v[4] + v[3]v[5] + v[1]lv[2] + 6V[5]v[7] + 6V[1]V[3] + Vv[2]Vv[8] + v[4]v[6] + V[3]
v[6] + v[3]v[4] + v[1]v[4] + v[2]vI7] + v[3]v[8] + v[1]v[5] + v[1]v[8])

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

S5]vielvi7] + 3v[2]v[3]v[7] + 3v[3]v[4]lvI5] + 3v[3]v[6]lv[7] + 3v[4]v[5]v[8] + 3Vv[3]
v[5]v[6] + 4v[1]lv[3]v[4] + 4v[5]v[7]v[8] + 3v[2]v[3]vI6] + 4Vv[3]v[5]v[7] + 4Vv[3]v]
6]v[8] + 4v[1]v[3]v[7] + 3v[3]lv[4]v[7] + 3v[1]v[2]v[8] + 3Vv[1l]lv[4]v[8] + 3Vv[1]v[2]
v[5]1+ 4v[2]v[4]lv[7] + 3v[3]v[5]v[8] + 4v[1]lv[2]v[3] + 3Vv[2]v[3]vI8] + 3Vv[1]v[7]v]
8] + 3v[2]v[5]v[8] + 4v[1]v[5]v[7] + 3v[1]v[4]v[6] + 3v[4]v[6]v[7] + 4Vv[6]v[7]v[8]
+3v[3]v[4]v[6] + 4v[5]v[6]v[8] + 3Vv[3]v[4]v[8] + 3Vv[4]v[7]1v[8] + 3Vv[2]v[3]v[5] +
4v[1]v[2]v[4] + 4v[1]v[3]v[5] + 3Vv[2]v[5]vI6] + 3Vv[1]lv[2]v[6] + 3V[1]v[4]lv[5] + 3
v[31v[7]v[8] + 3v[2]v[6]v[7] + 4v[2]v[4]v[6] + 3Vv[2]v[7]lv[8] + 3Vv[4]v[5]v[6] + 4 V[
1]v[3]v[8] + 4v[2]v[4]v[5] + 4v[4]v[5]v[7] + 4v[2]lv[3]vI4] + 4v[2]v[4]v[8] + 4Vv[4]
v[6]lv[8] + 3v[1]v[2]v[7] + 4v[1]v[6]v[8] + 3v[1]v[6]Vv[7] + 4Vv[1]v[3]v[6] + 4Vv[2]Vv[6
1v[8])

degree 4 : % (v[1]v[3]vI7]v[8] + 3vI[2]v[3]v[5]v[8] + v[1]v[5]vI[6]v[7] + v[2]v[3]v[4

Ivi8] + v[1]lv[5]v[7]v(8] + v[1]lv[5]vI6]v[8] + 3Vv[1]v[4]lv[5]v[8] + v[1]lv[3]v[5]vI[8] +
v[1lv[4]v[5]v(7] + v[1lv[2]v[3]v[7] + 3Vv[2]lv[3]v[5]v([6] + v[4]v[6]v[7]vI8] + v[3]vI]
5]vielvi8] + v[31v[4]v[5]v[7] + v[2]v[4]v[7]v[8] + 3v[2]v[3]vI7Iv[8] + v[1]lv[2]v[5]
v[7] + v[1]v[2]v[4]v[8] + v[1]v[2]v[4]v[5] + v[1]v[2]lv[3]vI6] + v[1]v[2]lv[3]v[5] + v
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[2]v[6]v[7]1v[8] + v[3]v[5]v[6]lv[7] + 3Vv[1]v[4]lv[7]v[8] + 8Vv[1]lv[2]v[3]v[4] + 8V[2]v]
41v[5]v[7] + v[3]vi4]v[6]lv[8] + vI[1]vI2]v[3]vI8] + 3v[3]vI4]v[7]Iv[8] + v[4]v[5]v[7]
v[8] + v[2]v[5]v[8]v[7] + 8v[2]v[4]v[6]lv[8] + v[2]v[3]v[6]Vv[8] + 8V[1]v[3]Vv[5]vI[7]

+ v[1]lv[3]v[4]v[6] + 3v[1l]v][4]lv[6]lv][7] + v[1]v[2]v][4]v[7] + v[4]v[5]vI[6lV][7] + Vv[2]v
[4]v[5]v[8] + v[1]v[3]vI4]v[7] + v[2]vI[4]v[5]v[6] + 3Vv[1]v[2]v[5]v[8] + v[1]v[3]v[5]
v[6] + 3v[3]v[4]lv[5]vi6] + v[1]v[3]v[4]v[5] + v[2]v[3]v[4]v[6] + 3v[1]lv[2]v[5]v[6]
+v[4]v[5]v[6]v[8] + v[3]vI5]v[7]lvI8] + vI2]v[4]lvI6]lvI[7] + 3VvI[1]v[2]v[7]v[8] + Vv[2]v
[31v[51v[7] + 3v[3]v[4]lvI5]v[8] + v[1]lv[3]vI[4]vI8] + v[2]v[5]vI6lvI7] + 3Vv[2]v[3]v]
6]v(7] + v[3]v[6lv[7]vI8] + 3v[1]v[4]v[5]v[6] + v[1]v[4]vI[6]lv[8] + 3vI[1]v[2]v[6]Vv[7]
+v[2]v[3]lv[4]v[7] + vI2]v[5]v[6]lv[8] + 3Vv[3]vI4]v[6lv[7] + v[1]v[6]v[7]lv[8] + v[1l]v
[31vI6]lvI7] + vI2]v[3]lvI[4]v[5] + v[1]lv[2]vI6]v[8] + 8v[1]v[3]v[6]V[8] + 8V[5]v[6]v[7
vi8] + v[1]v[2]v[4]v(6])

degree 5 : % (4v[2]v[4lvI5]vI6]lv[7] + 3Vv[3]v[4]lv[5]v[7]vI8] + 3Vv[1]v[2]v[3]v[6]V]

71 + 3v[1lv[2]v[4]vi6]v[7] + 3v[3]vI4]v[6]lv[7]v[8] + 4v[1]lv[2]v[4]v[5]vI7] + 4Vv[2]
vi4lv[5]vi7]vi8] + 4v[1]v[2]lv[3]v[4]v[8] + 3v[1]lv[2]v[4]v[5]vI6] + 3Vv[1]lv[2]v[5]V]
6]vi7] + 4v[1]v[3]vI6lv[7]vI8] + 4v[2]v[3]vI[4]vI5]v[7] + 3Vv[3]v[4]v[5]v[6]v[7] + 4
v[2]lv[5]v[6]v[7]v[8] + 3v[1]lv[4]lv[5]vI6]v[8] + 4Vv[1]lv[3]v[5]vI7]v[8] + 4Vv[1]v[3]v]
41v[5]v[7] + 3vI[1]lv[3]v[4]v[7]Iv[8] + 4v[1]lv[3]v[5]vI6]v(7] + 3Vv[2]v[3]vI5]v[6]Vv[8]
+4v[3]lv[5]vI6]v[7]v(8] + 3Vv[2]v[3]v[4]v[5]vI6] + 4v[1]lv[3]v[4]v[6]Vv[8] + 4Vv[1]v[2
lvi31lvi4lvie]l + 3v[1]v[2]v[4]lv[7]v[8] + 4 v[1]v[2]v[3]v[5]vI7] + 3v[2]v[3]v[4]v[5]v]
8] + 3v[3]v[4]v[5]vi[6]v[8] + 4v[1]lv[2]v[3]v[4]lvI[7] + 3v[1]lv[3]v[4]v[5]v[8] + 4v[1]
v[2]lv[3]vI6]v([8] + 3Vv[2]lv[3]vI5]v[8]lv[7] + 4v[2]v[3]v[4]v[6]v[8] + 4v[2]v[4]v[6]V]
8lv[7] + 4v[2]v[4]v[5]v[6]v[8] + 3v[1]lv[3]v[4]lvI[6]lv[7] + 3Vv[1]lv[2]v[3]Vv[5]vI[8] + 3
v[2]lv[3]vI6]v[7]v[8] + 3v[1]lv[4]v[5]vI6]v(7] + 4Vv[1]v[2]lv[4]v[6]Vv[8] + 3V[1]Vv[2]Vv]
31v[5]vi6] + 3v[1]v[2]lv[4]v[5]vI8] + 3v[1]v[2]v[6]lv[7]vI8] + 4Vv[1]v[2]v[3]vI4]v[5]
+4v[4]lv[5]vI6]v[7]v[8] + 3v[1]lv[2]v[5]vI6]v[8] + 3Vv[2]lv[3]v[4]v[7]v[8] + 4Vv[1]v[5
lvielv[71v[8] + 3v[1lv[2]v[3]Iv[7Iv[8] + 3v[1]lv[2]vI5]vI8]lv[7] + 3Vv[2]lv[3]vI4]v[6]V]
71 + 4v[1lv[3]v[5]v[6]v[8] + 3Vv[1]lv[3]vI4]v[5]v[6] + 3Vv[1]lv[4]v[6]Vv[7]Vv[8] + 3V[1l]v
[4]v[5]v[7]v[8] + 3vI2]v[3]v[5]v[6]v[7])

degree 6 : % (6v[1]v[2]v[3]vI4]lvI5]v[7] + v[1]lv[3]v[4]v[5]v[6]v[8] + v[2]v[3]v[4]

v[51v[7]v[8] + v[2]v[3]v[4]v[5]vI[6]v[8] + v[1]v[4]lv[5]v[6]lv[7]v[8] + v[1]v[2]v[3]vI

41v[5]v[8] + v[1]v[2]v[3]lv[4]v[7]lv[8] + v[3]vI[4]v[5]v[6]Vv[7]v[8] + v[1]lv[3]v[4]v[6]

v[71v[8] + v[1]v[2]v[4]v[5]vI6]lv(7] + v[2]lv[3]v[5]v[6]Vv[7]v[8] + v[2]v[3]v[4]v[6]lV[8
Ivi7] + 6v[2]v[4]v[5]vi6]lv[8]lv[7] + v[1]lv[2]v[3]lv[5]vI[6]lVv[7] + Vv[1]Vv[3]v[4]v[5]v[6]V
[7] + 6v[1]v[2]lv[3]vI4]v[6]vI[8] + v[1]lv[2]v[4]lv[5]v[6]lv[8] + v[1]v[3]v[4]v[5]v[8]v[7
1+ v[1lv[2]v[3]Iv[5]vI8lvI7] + v[1]v[2]v[4]lv[6]lv[8]v[7] + v[1]v[2]v[3]v[4]v[5]v[6] +
vi2]v[31vi4]lv[5]v[6]lv[7] + v[1]v[2]v[3]v[5]v[6]Vv[8] + v[1]lv[2]v[5]v[6]v[7]vI8] + Vv[1
Ivi2]lv[3]1vI4]vi6]lv(7] + v[1]lv[2]v[4]v[5]vI[7]lv[8] + 6Vv[1]lv[3]v[5]vI[6]V[7]VvI[8] + Vv[1]Vv
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[21v[3]vI6]lv[7]v[8])

degree 7 : % (v[1lv[2]v[3]v[4]lv[5]vI6lv[7] + v[1]v[2]v[3]v[4]v[5]v[6]v[8] + v[1]v[2

Ivi3]vi4]lv[5]v[7]lvI8] + v[1]v[2]v[3]vI4]v[6]lv[8]lv[7] + vI1]v[2]v[3]v[5]v[6]v[7]v[8]
+ v[1]v[2]v[4]v[5]vI6lv[8]lv([7] + v[1]v[3]vI[4]v[5]v[6]v[7]vI8] + v[2]v[3]vI[4]v[5]Vv[6]

v[8]lv[7])

degree 8: 1 (v[1]) (vI2]) (vI3]) (vI8]) (v[7]) (VvI5]) (vI4]) (vI6])

Group spectrum 1+t + 2t2 + 283 + 3t + 22 +2t0 + 7 + ¢8

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

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

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

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

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

b1 = {8}
by = {4}
b3 = {1}
by = {5}
bs = {6}
bg = {3}
b7 ={7}
bg = {2}

dim(span of partition vectors), rank(Ng), rank(N): 8§, 8, 8

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

Centralizer =

LIE STRUCT URE

Dimension of Lie algebra: 24, Shape: 23 @ 1/0

CLB =

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 »m O O O

O B O O O O O O
O O B O O O O O

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

R O O O O O O O

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

h(2]
h[2]
h(2]
h[2]
h(2]
h[1]
h(2]
h(3]
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R and B Cycles. V.

0200000 30030200
0120032003 01100003
20200000 oi200004%
QR_ooo%o%%oQBz%oo%o%oo
01003003 00003030
000303210 3000300
00030320 00003030
01002003 o1i10000 3

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

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

3 11 27 -21 3 -—29 -13 19
40 40 40 40 40 40 40 40
-1 13 -19 -3 9 -7 1 17
40 40 40 40 40 40 40 40
27 -21 3 11 -13 19 3 —29
40 40 40 40 40 40 40 40
-19 -3 -11 13 1 17 9 =7
V= 40 40 40 40 40 0 40 40
-3 29 13 -19 -3 -11 =27 21
40 40 40 40 40 40 40 40
-9 7z =1 =17 11 =13 19 3
40 40 40 40 40 40 40 40
13 =19 =3 29 =27 21 -3 -11
40 40 40 40 40 40 40 40
-1 -1z -9 7z 19 3 11 -13
40 40 40 40 40 40 40 40

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

-m
S A S0 - O - ~Sn - o)

174.4473,8,“2,231855._H_2,4,lﬂ.42 813;8.&.373;..”.
468536[315._H.82,8,61786137B.467M35246

llllllllllllllll

4683,5,6,B.315[648.51786717[4674172_H6
55.3|3_,_.L1,2,2,4,oo,4,.olo._,1,3,7,.|_,7,1,2,ﬂ_,2 6,6,_|,_8,4,1,.|,_685.|_7

© o5 1687157 ;0L C M S S 5758275 ,324 ~ 00

7 ., .. .,1 ...,

_|_.. 3]66] 41.|_ 23 38] 12.|_ 56] 3

00,312 -in ¥ ..36 " 45 ~ o cN - o _C N

42683,5,57 457 4,86 N - N n 724 ,82
- 5 !8] -~ AN — < -

8174273 411 637 724r0.,242 ~m O ~r— 00 -
X, ~ TN O -~ 59 -~ NN~ -~

NaNOCRN O Fogtn = (g 025 50 317[ N

)vs(o 0000O0O0O0) ulgvsQU-Vv)~1
)vs(O 000000 0) ugvsQU+V)~1
8
3,
6,
8,
5’
7
5’
7
8
6
7
5
7’
5,
5’,
2,
4,
85,
2

—i|c0 —i|co

1_8 1_8 - —_— = = — o e - — -
6555441422318553512248481 863737
—i|c0 —i|co

—i| 00 —i|cO
|00 —i|co 30041600 357 .,005642006 .,5756475 .,324 O

1

— — 7 .|,.,oo.|,.,1.|_5 .|,_,l
726,6, 8418174273@ T LN Em ,6,36
17;576452.“.428673185 ~og ™ - TN < YN

—i|c0 —i|c0

—i|0c0 o0 R
I —| = 74],,8] ~ N 5 NS gt =S M G N M
%3 453723 7,365 5446,42 - 00 < <
~ N o N U T2 - - -
"r55._H_2,4, 423813717124284.@_3,3,8.%_6,8,5._ﬂ
.,.,,5

16_oIo.176B135[465[418_%.537[2874712“8

—i|c0 —i|c0

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

LOCAL GROUPS

= (
|
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— M ,&1,_8.,_/,_.%4,9_,3,&4,“, St N 8
CINN T FOON G TN ® N g
B_6,41,_B.7,54,_B7,142 ~oo N = AN
A9 TEY TN IR AN NG
NS TS AT gAY gmIEEN

N O R NN YN HF G NN TSN N ND

T o AT N A NOC O O m N
CSNFINNSTEMInO QN MO TN 0
TN T AN N TR A YN AN
- - - - - R - - - R 1L - R _ - - R - -
RN ge O NGO RN Fe N
B4,6,1_2|J.7,542 ~n YN g A

SN AT VNARES N ANSNTUNT G
CTNFS TN M NGB oA Thod s TN

MNOINN I —nO©ghmoeo TN XN g ®
NN T ANTN TR A FOMN AN
=, 5 "N O S5 T

-

- o} T S Vo I NG
A ® o= T E®

~ 00 ’Al’ 175 - ~ O\ N -
<t ~ ¥V MmM YN - N~ TN m
[466,[578,[53 N ! o™
—_ e A= L GFO 5 A NM 5 SN AN
LN I~ oY ,637, N9 A N

NENRANANTSS B m O NN YD

N A"t N Ot N n

000O0O0OO0O01

000O0OOO0OT1O0

000O0O1O0O

000O0O1O0O0O
0001O0O0O00O
0010O0O0O0O
01 00O0O0O0O
1 0000O0O0O

Group element 1,1 =

group has", 192, "elements

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

91 =

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

9o =

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

g3 =

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

944 =

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

95 =

linear dimension, 26
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"Symmetric?", true

Is Z in Vec(K)? true
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(—24h[3]1 - 24h[1] - 8n[2] 4h[2] 4h[2] 4h[2] —24h[1] - 8h[2] 4h[2] 4h[2] 24

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

Z[1]=

OO O O O O O O ¥
SO O O O O O +~ O
o O O O O —» O O
o O O O B O O O

2, "coeff", 4

Z[2]=

R PR R RBRr R O B

= = = = O =k O =
P P P P~ O r O
= = = =B O =k O =

3, "coeff", 24

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 Bk O R K = =

O r O R R B R B

= O = O K Bk = =

O R O R R Rk Rk =
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Z[3]=

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 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

Check abelian

1, 2, true
1, 3, true
2, 3, true

1. 1. 1. 1. 1. 1. . .
EIGS=|6. -2. -2. -=2. 0 0O O O
1. -1. 1. -1. 1. -1. 1. -1

7

Group spectrum: 1+ t+2t2+23 +3t4 + 22 + 269 +¢7 + 8

Molien Series to order 10: 1+ t+ 3t2 + 5t3 +11t% + 18t° + 36t6 +58t7 +
1028 + 160t2 + 258¢10

n-choose-rank

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

KERNEL HIERARCHY

8 = (1)
{1}
ud = (1)
{1}

picheck (1 1 1 1 1 1 1 1)
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picheck (7 7 7 7 7 7 7 7)

™6 =
(2 2222222222222222222222222°2

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 =
(66666666666666666666666666661

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 25

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 2.

uq =
(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 5

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
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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 163

picheck (5040 5040 5040 5040 5040 5040 5040 5040)

m1 = (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 »r 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

Row Projections
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PP =

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
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

CHECKING NULLSPACES

—_ 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 r O O O O O O
R O O O O O O O

Group case, not scaling MC

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

kerNe=(1111111 1)
(s+t s+t s+t s+t s+t S+t s+t s+t

ker Mg =

_ O O O O

-1
0
0

O O O O O

-1
1
0

O O O O O

-1
0
1

OO O O +~ O

-1
0
0

O O = O O

-1
0
0

idem-checks

O = O O O

-1
0
0

http://sadie:15001/home/ph/maple/TRUNS/XML...

NM =

O O O O =

-1

S OO0 OO O OO0 O O N

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

RB checks

S OO N OO0 O O O

AN OO O O O O O

N OO OO0 o0 O OO O O
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-t -t -t -t s—-t -t -t
O 0 s O t 0 0
O 0 t O 0 0 Ky
TS TS TS 7S s ms s RB checks
0O t 0 s 0 0 0
0 0 O 0 0
t 0O O 0 0
s 0 0 t 0 0 0
0000O0O0T10 t 00s 00O0O
00001000 00st0OOO0DO
00010O0O00O0 00t O0O0O0SDO
kerMC=01000000 SOOOOOtORBcheckS
000O0O0O1O00O0 0 00O0s OO0t
1 0000O0O0O Ot O0OO0O0O0OSss
0000O0O0O0O1 0s0O00O0T¢t 00
001 0O0O0OO00O0 000O0T¢t s OO0
nmxT=(11111111)
10000O0O0O 100000O0O
01 0000O00O0 01 0000O00O0
0 01000O00O0 0 01000O00O0
RNOR*=00010000,RR*=00010000
00001000 00001000
0O 000O0O1O00 0O 000O0O1O00
0O 0O0O0O0OO0OT10O0 0O 000O0OO0OT1DO0
0 0O00O0OO0OO01 0 0O00O0OO0OO01
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100000O00O0 100000O00O0
01 00O0O0O0CO 01 00O0O0O0CO
001000O00O0 001000O00O0
BNOB*=OOO1OOOO,BB*=OOOIOOOO
00001O0O00O0 00001O0O00O0
000O0O0O1O00O0 0000O0O1O00O0
0000O0O0T10O0 0000O0O0T10O0
0000O0O0O0OT1 0000O0OO0O0OT1
Do these reconstitute N? , true
Ranks: 8, 8, "vs", 8
000O0O0OO0OO0OO 0O000O0O0OO0O0ODO
000O0O0OO0OO0OO 000O0O0OO0O0ODO
000O0O0OO0O0OO 000O0O0OO0O0ODO
CNM=OOOOOOOO SkewT=OOOOOOOO Skew
000O0O0OO0OO0OO 000O0O0OO0O0ODO
000O0O0OO0OO0OO 000O0O0OO0O0ODO
000O0O0OO0OO0OO 000O0O0O0O0OO
000O0O0OO0OO0OO 000O0O0O0O0OO
000O0O0OO0O0CO
000O0O0O0O0CDO
0000O0O0O0ODO
Omega=00000000
0000O0O0O0OCDO
0000O0O0O0CDO
0000O0O0O0CDO
0000O0O0O0CDO
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11111111 1 0000O0O00O0
11111111 01 00O0O0OO00O
11111111 001 0O0O0OO00O
11111111 000100O00O0
My = No =
11111111 00001000
11111111 00000100
11111111 0O0000O0OO0OOT1IO
11111111 0000O0OOO0OT1
"IS NM a combination of T and Omega?", true
NM= 1T + 48Q
Q
(llllllljglléllllllllllllll
8 8 8 8 4 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8

T(lOOO%Ol—1100100001000000001)

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

NM

(766627767—3755663166667666666667

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

MN

(766627767—3755663166667666666667

T=8/1,rank=8,ratio=1/1,n2/r=8/1
T'=56/1,r=7/8,T/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
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NoMo = OT + 8Q
There are, 1, partitions and, 1, ranges, with a group size of, 192

KERNEL HAS LINEAR DIMENSION 26
out of total no. of elements equal to 192

dim span idems 1 vs no. of idems 1
"PT1" = {{8}, {4}, {1}, {5}, {6}, {3}, {7}, {2}}
"RG1"=1{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 7 =1 -1 -1 -1 -1 -1
0 00O0O0O0OO0OO0CO g 8 8 8 8 8 8 8
0 000O0O0OO0OO0CO =1 -1 7 =1 -1 -1 -1 -1
8§ 8 8 8 8 8 8 8
0 00O0O0O0OO0OO0CO
=1 -1 -1 7 =1 -1 -1 -1
0 00O0O0O0OO0OO0CO 8 8 8 8 8 8 8 8
Mc = Nc¢ =
00000O0O0O =1 -1 -1 -1 7 -1 -1 -1
8§ 8 8 8 8 8 8 8
0 000O0O0OO0OO0CO
-1 -1 -1 -1 -1 7 -1 -1
0 000O0OO0OO0OO0CO '8 8 8 8 8 8 8 8
00000000 -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
0 00O0O0O0OO0OO0CO
0 00O0O0O0OO0OO0CO
0 00O0O0OO0OO0CO
0 00O0OO0OO0OO0CO
Mc-scaled = Nc-scaled =
0 00O0OOO0OO0CO
0 00O0OO0OO0OO0CO
0O 00O0OO0OO0OO0CO
0O 00O0OO0OO0OO0OO
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7 7 7 7T 7 77
=1 -1 -1 -1 -1 4 =1 -1
7 7 7 7 7 7 7
=1 -1 -1 -1 -1 -1 4 =1
7 7 7 7 7 7 7

NcMy = 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 oo 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 OO O oo o o o o o
© O O O O O O OO 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

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.,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¢
{l1,1,1,1,1,1,1, 1}
Eigenvalues Mg

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

{[_15 O’ 11 01 0’ O’ O’ 0]1 [_1’ O’ O’ 1’ 0’ O’ O’ 0]1 [_ ’O’ 01 Os O’
oo0o0,I[10000010][-10,00,1 0], [-1,0

o
O

1) ) ’

NullSpace Ng

{}

Eigenvalues M
[7.,-1.,-1.,-1.,-1.,-1., -1, -11]
Eigenvalues N

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

{}
NullSpace N

{}

Harmonic Basis

01011111 00100O0O00O0
10101111 00010O0O00O0
01011111 10000O0O00O0
10101111 01 000O0O00O
11110101 0000O0OO0T10O0
11111010 0000O0O0O0OT1
11110101 00001O0O00O0
11111010 0000O0O1O00O0
Commutator(s)
000O0O0OO0OO0OO
0000O0OO0O0OO
0000O0OO0OO0OO
1,2: commutator=00000OOO
000O0O0OO0O0OO
000O0O0OO0OO0OO
000O0O0OO0O0OO
000O0O0OO0O0OO
{2,4,6, 8}
R:[3,8,1,6,7,4,5, 2]
B:[6,3,8,1,2,7,4,5]

TRACE TWO = 4

detAT=%(t)2(1+t2)2
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ol O
[«2][9;]

o

o

o
o o
o
o
o
o
o
o olnn A=

o

AT =

o ol O
o olunn o
o o
o o
o o o
o o
ol O
o

o
o
o

(@)
o
o
o Al O

|

<21 [V, <] =)
o
o
o

AT rankingis 1, "vs", 8

Level2det=m( —41+365+4s°2-8s3+s%)(-31-4s+6s°—45s3
+5%)(33-25%+5%) (=1+5)4 (101 + 585+ 265% + 1053 + 55%)
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[3]) (1 + v[2] v[8]) (v[4] v[6] + 1) (1 + Vv[5] v[7])
"B CYCLES", (1 + v[1] v[4] v[6] v[7]) (1 + v[2] v[3] v[5] v[8])

Eigenvalues
R: [1.,-1.,1.,-1.,1.,-1.,1.,-1]
B: [-1.,1.,1.1,-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 4

PROTO-M =

R PR P P R R R O
R N R R T e R )
R R R R R O R
P R R R O KR R -

P P P P P R R O
_ = =R =R = =2 O
P R R R R O R -
o o R N e R N

= = =R O =B = =R
= =B O R B B R
R O R Rk R Rk R -
O Rr PR P R R R R
= = R O B B R R
R R O R R Rk R B
R O R KRR R Rk B -
O Rr P P R R R 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: % (v[2]v[3] + 4vI[3]vI7] + v[5]v([8] + v[1]v[6] + v[6]v[7] + v[2]VvI[5] + 4Vv

[1]v[7] + v[7]1v[8] + v[4]v[5] + 4v[6]v[8] + 4Vv[4]v[8] + v[4]v[7] + 4v[2]v[6] + Vv[5]v
[6] + 4v[2]lv][4] + 4v[3]v[5] + v[1]vI2] + 4VI[5]v[7] + 4v[1]v[3] + 4Vv[2]v[8] + 4Vv[4]

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

degree 3 : % (v[2]v[5]v]7] + 2v[1]v[5]v[8] + 2Vv[1]lv[5]v[6] + v[1]lv[4]v[7] + v[5]Vv]
6]v[7] + 2v[2]v[3]v[7] + v[3]v[4]v[5] + 2Vv[3]v[6]v[7] + 2Vv[4]v[5]v[8] + v[3]v[5]v[6
1+ vi1]v[3]v[4] + v[5]v[7]1v[8] + 2Vv[2]v[3]v[6] + 2V[3]v[5]v[7] + v[3]v[6]V[8] + 2 V[
1lv[3]v[7] + 2Vv[3]v[4]v[7] + v[1]lv[2]v[8] + 2Vv[1]lv[4]v[8] + 2 Vv[1]v[2]vI[5] + v[2]v[4

299 of 458 08/21/2008 02:08 PM



300 of 458

http://sadie:15001/home/ph/maple/TRUNS/XML...

Ivi7] + v[3]vI5]vI8] + v[1lv[2]v[3] + v[2]v[3]v[8] + v[1]v[7]vI8] + v[2]v[5]vI[8] + 2
v[1lv[5]v[7] + v[1]v[4]v[6] + v[4]v[6]v[7] + v[6]Vv[7]Vv[8] + v[3]v[4]v[6] + v[5]v[6]V]
8] + 2v[3]v[4]v[8] + 2v[4]v[7]lv[8] + v[2]v[3]v[5] + v[1]v[2]v[4] + 2Vv[1]v[3]v[5] +
2v[2]v[5]v[6] + 2Vv[1]v[2]v[6] + 2Vv[1]v[4]v[5] + 2Vv[3]v[7]v[8] + 2Vv[2]v[6]Vv[7] + 2V
[2]v[4]v[6] + v[2]v[7]v[8] + v[4]v[5]vI6] + v[1]v[3]Vv[8] + v[2]v[4]v[5] + v[4]v[5]v]
71 + v[2]v[3]v[4] + 2v[2]v[4]v[8] + 2v[4]v[6]v[8] + v[1]lv[2]v[7] + v[1]v[6]Vv[8] + vI
1]v[6]v[7] + v[1]lv[3]v[6] + 2Vv[2]v[6]V[8])

degree 4 : % (vI[1lv[31v[7]lv[8] + 4Vv[2]v[3]v[5]v[8] + v[1]v[5]vI6]lv][7] + v[2]v[3]v[4

Ivi8] + v[1]lv[51v[7]lv[8] + 2Vv[1]lv[5]v[6]v[8] + 4v[1]v[4]v[5]vI[8] + v[1]v[3]v[5]v[8]
+ v[1]v[4]v[5]v[7] + v[1]lv[2]v[3]v[7] + 2Vv[2]v[3]v[5]v[6] + v[4]v[6]v[7]v[8] + 2V[3
IvI51vi6lvI8] + v[3]lv[4]lvI5]vI7] + v[2]lv[4]v[7]v[8] + 2Vv[2]v[3]vI7]v[8] + v[1]v[2]v]
51vi7] + v[1]lv[2]lv[4]v[8] + 2Vv[1]v[2]v[4]v[5] + 2v[1]v[2]v[3]vI6] + v[1]v[2]v[3]vI[5
1+ vi2]vi6lv(7]v[8] + v[3]vI5]vi6]lv[7] + 2Vv[1]v[4]v[7]vI8] + 4v[1]v[2]v[3]v[4] + 4
v[2]lv[4]v[5]v[7] + v[3]v[4]v[6]vI8] + 2v[1]v[2]v[3]vI8] + 4v[3]v[4]v[7]v[8] + 2Vv[4]
v[51v[7]v[8] + 2Vv[2]v[5]v[8]v[7] + 8v[2]v[4]v[6]v[8] + v[2]v[3]v[6]v[8] + 8v[1]v[3]
v[51v[7] + 2v[1]v[3]v[4]v[6] + 4v[1]v[4]vI[6]lv[7] + 2Vv[1]v[2]v[4]v[7] + 2Vv[4]v[5]v]
6]vi7] + v[2]lv[4]v[5]v[8] + v[1lv[3]v[4]lv[7] + vI2]v[4]lv[5]v[6] + 2 Vv[1]v[2]v[5]Vv[8]
+ v[1]lv[3]v[5]v[6] + 4v[3]v[4]v[5]v[6] + v[1]v[3]v[4]lvI5] + v[2]v[3]vI[4]v[6] + 4V[1
Ivi2]lv[5]vie] + v[4]lv[5]vI6]lv[8] + v[3]v[5]vI7]v[8] + v[2]v[4]v[6]v[7] + 4Vv[1]v[2]v]
71v8] + vI2]v[3]vI[51v[7] + 2Vv[3]v[4]lv[5]v[8] + 2 v[1]v[3]v[4]v[8] + 2 Vv[2]v[5]v[6]V]
71+ 4v[2]v[3]vi6]lv[7] + 2v[3]v[6]vI7]v[8] + 2Vv[1]v[4]v[5]v[6] + v[1]v[4]v[6]Vv[8] +
2v[1lv[2]vI6]lv(7] + 2Vv[2]1v[3]vI4]v[7] + v[2]vI5]vI6]Vv[8] + 2Vv[3]v[4]vI6]Vv[7] + 2V]
1]v[6]v([7]v[8] + v[1]lv[3]v[6]v(7] + 2Vv[2]v[3]v[4]v[5] + vI1]v[2]v[6]Vv[8] + 4Vv[1]v[3]
v[6]lv[8] + 4v[5]v[6]v[7]v[8] + v[1]v[2]v[4]v[6])

degree 5 : % (v[2]vi4lv[5]vi6lv[7] + 2v[3]v[4]v[5]vI7]v[8] + 2Vv[1]v[2]v[3]v[6]Vv[7

1+ v[1lv[2]v[4]v[6]lv[7] + 2v[3]v[4]v[6]v[7]v[8] + vI1]vI2]v[4]lvI[5]v[7] + v[2]v[4]v]
5]vi7]vi8] + v[1]lv[2]v[3]v[4]v[8] + 2v[1]lv[2]v[4]v[5]vI6] + 2Vv[1]v[2]v[5]vI[6]Vv[7]

+ v[1]lv[3]v[6]v[7]v[8] + v[2]v[3]v[4]lvI[5]vI7] + v[3]lv[4]v[5]v[6]v[7] + v[2]v[5]v[6]
v[71v[8] + 2 v[1]v[4]v[5]v[6]lv[8] + 2 v[1]v[3]v[5]v[7]lv[8] + 2 v[1]v[3]v[4]v[5]v[7] +
2v[1lv[3]v[4]v[7]1v[8] + 2v[1]lv[3]v[5]v[6]Vv[7] + v[2]v[3]v[5]v[6]lVv[8] + Vv[3]Vv[5]v[6]
v[71v[8] + v[2]v[3]v[4]v[5]v[6] + v[1]lv[3]v[4]v[6]v[8] + vI1]v[2]v[3]vI[4]v[6] + V[1]
v[21v[4]v[7]v[8] + 2Vv[1]lv[2]lv[3]vI5]v[7] + v[2]v[3]v[4]lvI[5]v[8] + v[3]v[4]v[5]v[6]v
[8] + v[1lv[2]v[3]v[4]lvI7] + 2v[1]v[3]v[4]lv[5]v[8] + v[1]v[2]v[3]v[6]VvI[8] + Vv[2]Vv[3]
v[S5]v[8lv[7] + 2v[2]v[3]vi4]lvI6]v[8] + 2Vv[2]v[4]v[6]lv[8]v[7] + 2Vv[2]v[4]v[5]v[6]V]
8] + v[1]v[3]v[4]v[6]lv[7] + v[1]v[2]v[3]v[5]v[8] + 2Vv[2]v[3]v[6]lV[7]VI8] + Vv[1]v[4]Vv
[5]v[6]lv(7] + 2v[1]v[2]v[4]lv[6]vI8] + 2Vv[1]v[2]v[3]v[5]vI6] + 2Vv[1]v[2]v[4]v[5]VvI[8]
+v[1]lv[2]v[6]v[7]v[8] + v[1]lv[2]v[3]v[4]vI[5] + v[4]lv[5]v[6]lv[7]v[8] + 2 Vv[1]v[2]V[5]
v[6]lv[8] + 2vI[2]v[3]v[4]v[7]lv[8] + v[1]v[5]vI6]lv[7]lvI8] + v[1]v[2]v[3]v[7]v[8] + Vv[1
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Ivi2]vI5]vI8lvI7] + 2v[2]v[3]vI4]v[6lv][7] + v[1]v[3]v[5]vI6]lvI8] + v[1]lv[3]v[4]vI[5]
v[6] + v[1]v[4]vI6lv][7]lv[8] + 2 Vv[1]lv[4]v[5]v[7]vI8] + 2v[2]v[3]v[5]v[6]VvI7])

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

v[51v[7]v[8] + 4v[2]v[3]v[4]v[5]v[6]v[8] + v[1]lv[4]v[5]v[6]v[7]v[8] + vI1]v[2]Vv[3]v
[4]1v[5]1v[8] + v[1]v[2]v[3]1v[4]v[7]v[8] + v[3]v[4]v[5]v[6]v[7]1vI[8] + v[1]v[3]v[4]v[6]
v[71v[8] + v[1]v[2]v[4]v[5]vI6]v[7] + v[2]lv[3]v[5]v[6]lv[7]1vI[8] + 4Vv[2]v[3]v[4]v[6]Vv
[8]v[7] + 4v[2]lv[4]v[5]v[6]Vv[8]lv[7] + 4v[1]lv[2]v[3]v[5]vI[6]lVv[7] + 4 Vv[1]Vv[3]v[4]V[5]
v[6lv[7] + 4v[1]v[2]v[3]v[4]v[6]lv[8] + 4 Vv[1]v[2]v[4]v[5]vI6]VvI8] + 4Vv[1]v[3]vI[4]v]

S5]vi8lvi7] + 4v[1]v[2]lv[3]vI5]vI8]lv[7] + 4v[1]lv[2]v[4]v[6]v[8]lv[7] + v[1]lv[2]v[3]V]
4]v[5]1vi6] + v[2]lv[3]v[4]lv[5]vI6lv(7] + v[1]v[2]v[3]v[5]vI[6]vI8] + v[1]v[2]v[5]v[6]

v[71vI8] + v[1]v[2]v[3]v[4]v[6]v(7] + v[1]lv[2]v[4]v[5]vI[7]lvI[8] + 4 v[1]v[3]v[5]vI6]V]
71v[8] + v[1]v[2]v[3]vi6]v[7]v[8])

degree 7 : % (v[1lv[2]v[3]v[4]v[5]vI6lv[7] + v[1]v[2]v[3]v[4]v[5]v[6]v[8] + v[1]v[2

Ivi31vi4lv[5]vi7Ivi8] + v[1lv[2]v[3]v[4]lvI6]lv[8]v[7] + v[1]v[2]v[3]vI5]v[6]Vv[7]V[8]
+ v[1]lv[2]v[4]v[5]vI6]lv[8]v[7] + v[1]lv[3]v[4]v[5]v[6]v[7Iv[8] + v[2]v[3]lv[4]v[5]v[6]
v[8]v[7])

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

Group spectrum 1+t + 412 + 563 +9t% +5¢° + 410 +¢7 4+ ¢8
KERNEL STRUCT URE
"PT1" = {8}, {4}, {1}, {5}, {6}, {3}, {7}, {2}}
"RG1"=1{1,2,3,4,5,6,7, 8}

8 = [1]
supp w8 = {1}

u8 = [1]
supp u8 = {1}

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

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

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

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

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

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

N by blocks, N - check: true

by = 18}
by = {4}
b3 = {1}
by = {5}
bs = {6}
bg = {3}
by = {7}
bg = {2}

dim(span of partition vectors), rank(Ng), rank(N): 8, 8, 8

h(1] h[3] h[4] h(2] h[5] h[3] hi6] hI2]
h(2] h[1] h[3] hl4] h(2] h[5] h(3] h6]
hl4] hi2] h[1] h(3] hl6] h[2] h[5] hi3]
h[3] h[4] h[2] h[1] h[3] hi6] h[2] h[5]
hi5] h[3] hl6] hi2] h[1] k(3] h(4] hI2]
hi2] h[5] h[3] hI6] h[2] h[1] h(3] hl[4]
hi6] h(2] h[5] h(3] hl4] h[2] h[1] hI3]
h[3] hi6] h[2] hI5] h(3] hl4] h(2] h[1]

Centralizer =

LIE STRUCT URE

Dimension of Lie algebra: 8, Shape: 6 2/0
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O00O0O1O0O00O0

O0000O0O1O00

O00O0OOOT1ID0O0

0O 00O0O0OOOO01

CLB =

1 000O0O0O00O0

01 00O0O0OO0O0DO0

001 0O0O0OO0O0DO0

O000O10O0O00O0

R and B Cycles. V.

L'olooo0o0o0 L goploglly
2 2 4 4 4 4
1 1 11 1 1
05000005 OZZOZOOZ
1 1 11 1 1
EOEOOOOO OZZOZOOZ
1 1 1 1 11
00050500 ZOOZOZZO
Or = 1 1 0 = 11 1 1
OOOOEOEO OZZOZOOZ
1 1 1 1 11
OOOEOEOO ZOOZOZZO
1 1 1 1 11
00005050 ZOOZOZZO
1 1 11 1 1
05000005 OZZOZOOZ

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

Qg in Vec(K)?,{{2, 3,5, 8},{1, 4, 6, 7}}, true
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3 11 27 -21 3 —29 -13 19
40 40 40 40 40 40 40 40
=11 13 -19 -3 9 -7 1 17
40 40 40 40 40 40 40 40
27 -21 3 11 -13 19 3 =29
40 40 40 40 40 40 40 40
-19 -3 -11 13 1 17 9 =7
v 40 40 40 40 40 40 40 40
3 -29 -13 19 3 11 27 -21
40 40 40 40 40 40 40 40
S -7 1 17 -11 13 =19 -3
40 40 40 40 40 40 40 40
~13 19 3 -29 27 -21 3 11
40 40 40 40 40 40 40 40
1 17 9 -7 =19 -3 =11 13
40 40 40 40 40 40 40 40

Omega-checks true, true
"I-Vis singular"

"I+V is singular"
ﬂRz(l 111111 l)vs(o 0000000 ugvsQU-v)~1
nB:(; 111111 l)vs(o 0000000 ulgvsQU+Vv)~1

LOCAL GROUPS

1, "partition”, {{8}, {4}, {1}, {5}, {6}, {3}, {7}, {2}}
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"group has", 16, "elements" Group element 1,1 =

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

g1 = [1,8,3,6],12,5,4,7]
g, = 11,8,7,2],3,6,5, 4]
g3 = 11,7],12,8]I[3,5],[4,6]]
g4 = 11,7],12,4],13, 5], 6 8]
g5 = 11,6,3,8],[2,7, 4,5]

linear dimension, 12
"Symmetric?", false

Is Z in Vec(K)? true
(O h[4] —-2h[3]1+ 2h[6] 2h[3] O h[2] 2h[5]- 2h[1] 2h[1] h[4] 2h[3] h[2] 2i

"Basis for Z(G)"
1, "coeff", 2

Z[1]=

O 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
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 O O O O O O
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2, "coeff", 1
01000100
00100010
00010001

Z[2]=10001000
01000100
00100010
00010001
10001000

3, "coeff", 2
001000O0OO
000100O00O0
10000O0O00O0

Z[3]=01000000
0 000O0OOT1O0
000O0O0OOO0O1
00001000
00000100

4, "coeff", 1
00010001
10001000
01000100

Z[4]=00100010
00010001
10001000
01000100
00100010

5, "coeff", 2
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0
0
0
0
Z[5]=
1
0
0
0
6, "coeff", 2
0
0
0
0
Z[6]=
0
0
1
0

Check abelian

, true
, 3, true
, true
, true
, true
, true
, true

2
3
4
5
6
3
4
5, true
6
4
5
6
5
6
6

, true
, true
, true
, true
, true
, true
, true

)
)
)
1)
1)
)
)

1
1
1
1
1
2
2
2
2
3
3
3
4
4
5

1)

O O B 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

R 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 »m O O O

O O O O 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. 1.
O 0 O O
EICS — 1. -1. 1. -1
O 0 0 O
1. -1. 1. -1
1. -1. 1. -1
PermChars :=
1111
0 00O
0 0 4 4
0 00O
2 2 6 6
0 00O
0 0 4 4
0 00O
1111

1. 1. 1
-2. 2. 2.
1. -1. 1L
-2. 2. 2.
1. -1. 1L
1. -1. 1L
1111
0 00 4
0 04 8
0 0 0 12
2 2 6 14
0 0 0 12
0 04 8
0 00 4
1111

-2.1
-1
-2.1
-1
-1

_ O O O N O O O B

http://sadie:15001/home/ph/maple/TRUNS/XML...

1.

= O O O N O ©O O B

_ O M O OO O b O

m O hh O OO O b O

R O O O N O O O B~

R O O O N O O O =~

12
14
12

1

28
56

56
28

Group spectrum: 1+ t+ 4t2 +5¢3 + 9t +5¢° + 4t + t7 + 8

Molien Series to order 10:

1+t+5t2+11t3+32t% +63t° + 137t% + 253¢7

+475t8 + 80612 + 1366t1°

n-choose-rank

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

KERNEL HIERARCHY

{1}
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{1}

picheck (1 11 111 1 1)

picheck (7 7 7 7 7 7 7 7)

7o =
(222222222222222222222222222

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 =
(66666666666666666666666666661

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 25

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 2.

u4 =

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 5

|

—

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

309 of 458 08/21/2008 02:08 PM



http://sadie:15001/home/ph/maple/TRUNS/XML...

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

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 163

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 B 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 »m O O O

Row Projections
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PP =

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 B 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

CHECKING NULLSPACES

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 r 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

Group case, not scaling MC

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

kerNe=(1111111 1)
(s+t s+t s+t s+t s+t S+t s+t s+t

ker Mg =

O B O O O O O

-1

_ O O O O O O

-1

O O O O O O

-1

O O »r O O O O

-1

O O O O = O O

-1

idem-checks

O O O O O ~ O

-1

http://sadie:15001/home/ph/maple/TRUNS/XML...

NM =

O O O O O O =

-1

S OO0 OO O OO0 O O N

S OO OO OO0 O O N O

RB checks

S OO OO0 OO0 OO N O O

S OO OO OO N O OO O

S OO O N O OO0 OO O

S OO N OO0 O O O

AN OO O O O O O

N OO OO0 o0 O OO O O
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t 0 0 O S 0 0
-§ - —-s —-s t—-s —-s -s
-t -t -t -t -t -t s-—-1
s 000 0 0 : RB checks
0O s 0 O 0 t 0
O t s O 0 0 0
0O O Ky 0 0 0
0O 0 O t 0 S 0
10000000 000O0O0OO0T s
00001000 0 s00O0O0O0°Tt
000O0O0OO0O01 st 0000O0OO
kerMC=0001OOOO l‘OOOOOSORBcheckS
000O0O0O1O00O0 00s 0Ot OO00O
000O0O0OO0OT1IO0 00t sO0OO0O00O0
00100O0O00O0 000t O0OsO00
01 00O0O0O00O0 000O0SstoO00
nmxT=(11111111)
10000O0O0O 100000O0O
01 0000O00O0 01 0000O00O0
0 01000O00O0 0 01000O00O0
RNOR*=OOO10000,RR*=00010000
00001000 00001000
0O 000O0O1O00 0O 000O0O1O00
0O 0O0O0O0OO0OT10O0 0O 000O0OO0OT1DO0
0 0O00O0OO0OO01 0 0O00O0OO0OO01
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100000O00O0 100000O00O0
01 00O0O0O0CO 01 00O0O0O0CO
001000O00O0 001000O00O0
BNOB*=OOO1OOOO,BB*=OOOIOOOO
00001O0O00O0 00001O0O00O0
000O0O0O1O00O0 0000O0O1O00O0
0000O0O0T10O0 0000O0O0T10O0
0000O0O0O0OT1 0000O0OO0O0OT1
Do these reconstitute N? , true
Ranks: 8, 8, "vs", 8
000O0O0OO0OO0OO 0O000O0O0OO0O0ODO
000O0O0OO0OO0OO 000O0O0OO0O0ODO
000O0O0OO0O0OO 000O0O0OO0O0ODO
CNM=OOOOOOOO SkewT=OOOOOOOO Skew
000O0O0OO0OO0OO 000O0O0OO0O0ODO
000O0O0OO0OO0OO 000O0O0OO0O0ODO
000O0O0OO0OO0OO 000O0O0O0O0OO
000O0O0OO0OO0OO 000O0O0O0O0OO
000O0O0OO0O0CO
000O0O0O0O0CDO
0000O0O0O0ODO
Omega=00000000
0000O0O0O0OCDO
0000O0O0O0CDO
0000O0O0O0CDO
0000O0O0O0CDO
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o

I
T S T Y T T W T O N U T
N T W TR U VM R U VR
T T S T T S T O N '
T S T W TN T W T U U T (Y
T S T W T T W T O N U T U '

o

I

O O O mr 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

[ T = S = Sy S S =
R e
L N = Sy Sy S G S
O O O O O O O ==
O O O O O O = O
O O ©O O O = O O
O O ©O O mr O O O

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

NM = 1T + 48Q

T(OO10000O00O0O0OT1)
"IS NM in Vec(K)?", true
NM(6 6 76 6 6 6666 6 7)
"IS MN in Vec(K)?", true
MN(6 6 76 6 6 6666 6 7)
T=28/1,rank = 8, ratio=1/1,n%/r = 8/1
T'=56/1,r' =7/8,T/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, 16

KERNEL HAS LINEAR DIMENSION 12
out of total no. of elements equal to 16
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dim span idems 1 vs no. of idems 1

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

/ =1 -1 -1 -1 -1 -1 -1
8§ 8 8 8 8 8 8 8
=1 7 =1 -1 -1 -1 -1 -1
0 00O0O0OOOO0OO0 8§ 8 8 8 8 8 8 8
0 00O0O0O0OO0OO0CO =1 -1 7 =1 =1 -1 =1 =1
8§ 8 8 8 8 8 8 8
0 00O0O0O0OO0OO0CO
=1 -1 -1 7 =1 =1 =1 -1
0 00O0O0O0OO0OO0CO 8 8 8 8 8 8 8 8
Mc = N¢ =
0000O0O0CO0O =1 -1 -1 =1 7 =1 =1 -1
8§ 8 8 8 8 8 8 8
0 00O0O0O0OO0OO0CO
-1 -1 -1 -1 -1 7 -1 -1
00000O0CO0O '8 8 8 8 8 8 8 8
000000O0O =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
0 00O0O0OO0OO0CO
0 00O0O0OO0OO0CO
0 00O0O0OO0OO0CO
0 00O0O0OO0OO0CO
Mc-scaled = Nc-scaled =
0 00O0O0OO0OO0CO
0 00O0O0OO0OO0CO
0 00O0O0OO0OO0CO
0 00O0O0OO0OO0CO
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7 7 7 7T 7 77
=1 -1 -1 -1 -1 4 =1 -1
7 7 7 7 7 7 7
=1 -1 -1 -1 -1 -1 4 =1
7 7 7 7 7 7 7

NcMy = 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 oo 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 OO O oo o o o o o
© O O O O O O OO 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

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.,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¢
{l1,1,1,1,1,1,1, 1}
Eigenvalues Mg

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

{[01 _1’ 1’ O’ 0’ O’ O’ O]’ [O! -
0,0,0

1,0,0,0,0,0, 1], [0, -
0,00,I1-1,0,0,0,0,0, 0], [ 0,0

1], [0, -1,
y _11 y Yy O’ 01 1’ 0]’
NullSpace Ng

{}

Eigenvalues M
[7.,-1.,-1.,-1.,-1.,-1., -1, -11]
Eigenvalues N

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

{}
NullSpace N

{}

Harmonic Basis

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

Commutator(s)

©O O ©O O = O O O

O O O O O O O =

O O O O O O +~ O

P O P O B O P OO O O +r O O O O

O r O P O B O rBHr O O B O O O O O

R O B O B O B OO B O O O O O O
O R O P O R O R PBr O O O O O O O
m O B O B O B OO O O O O O O =
O B O P O B O BH O O O O O O = O
R O R O R O B OO O O O O = O O

http://sadie:15001/home/ph/maple/TRUNS/XML...

O r O P O P O r 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 B O O O O O O

R O O O O O O O
o O O r O O O O
SO O r O O O O O
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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 O O O O O o
O O O O O O O o
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 O O O O

1,4: 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
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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
O O O O O O O O

2,4 : 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
S O O O O O O O
O O O O O O O O
O O O O O O o o

3,4: 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
SO O O O O O O O
OO O O O O O O O
O O O O O O O o

80! []-1 _11 1’ _]-1 11 11 _1! _1]

{3’ 4’ 5’ 6}
R:[3,3,8,6,2,4,5, 5]
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B:[6,8,1,1,7,7,4,2]
TRACETWO =1
det AT =0

o
o
|~ O~
o [«2][9;]
o
o

o
o
o
o
o
o
o o= Oolun

][]
(@)

AT =

o ol olwn
o
o
o
o

o o=
o
o
o o
o o
(©2] [V I e)] [V, ]

o
o
o
o
o
o

|~ O~

[«2][¥;!

AT ranking is 3, "vs", 6

Level 2 det = g=r=ler (14+5) 2(31— 5+ 952+ 53) (33 + 752) (—1+5) (41
—135—55%+53) (101 =535+ 37s% — 753 + 25%)

RANK of R is 6

R ranking is 2, "vs", 6

RBAR ranking 2, "vs", 6

RANK of B is 6

B ranking is 2, "vs", 6

BBAR ranking 2, "vs", 6

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

Eigenvalues
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R: [1.1,-1.1,0,0.,1,-1,1.,-1]

B: [1.1,-1.1,0,0,1,-1.,,1.,-1]
NullSpace of R

{1, 0,0,0,0,0,0,0]I0,0,0,0,0,0, 1, 01
NullSpace of B
{l0,0,1,0,0,0,0,0]IO0,0,0,0,1,0, 0, 0}
NullSpace of R*
{f1,-1,0,0,0,0,0,0]1[0,0,0,0,0,0, -1, 1]}
NullSpace of B*
{[0,0,-1,1,0,0,0,0][0,0,0,0, -1, 1, 0, O]}
FIXED POINTS DIMENSION 1

1 4 5 5 4 2
039395913
1952412,
0O 0OO0O0OO0OOM4TO0 3 9 3 9 3 3
0000O0O0TO 4 4 545171254
9 9 3 3 9 9
0 0OO0O0O0D4 00O
521492141
0 OO0O0OO0O4 00 9 3 3 3 9 3
PROTO-M = N =
00400000 541 291l4s5
0 0O0O4 00O0TO0 9 9 3 399
412 11932
4 0 00O00O0OO0OO0O0 9 3 3 3 9 3
04000O0O0O 1 25445 1
3 9 9 9 9 3
2 4 1 5 2 1
313335330§9

"RANK of Nis ", 5, "RANK of Mis ", 8
"RANK of the KERNEL is ", 2

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

Group spectrum 1+t + t2

KERNEL ST RUCT URE

"PT1" = {{1, 3, 4, 8}, 12, 5, 6, 7}}
"PT2" ={{1, 5,6, 8},{2,3,4, 7}
"PT3" = {{3, 4, 7, 8,1{1, 2, 5, 6}}
"PT4" = {{3,6, 7, 8}, {1, 2, 4, 5}}
"PT5" = {{4, 5, 7, 8, {1, 2, 3, 6}}
"PT6" = {1, 2, 3, 4}, {5, 6, 7, 8}}

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

m2 =[0,0,0,0,0,1,0,0,0,0,0,0,1,0,1,0,0,0,0,1,0,0,0, 0,0, 0, 0, 0]
supp 12 = {6, 13, 15, 20}
u2 =1[3,4,5,5,4,9,6,5,6,4,3,6,9,3,9,6,5,4,6,9,4, 3,3,4,5,5,6, 3]

supp u2 =1{1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25, 26,27, 28}

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

(1 1 11
3‘(4 4 7 4)
RPARTS [5, 3, 5, 6, 4, 3]
BPARTS [2,6, 1, 3, 1, 3]
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(21 2121
“‘(999999)

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

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

[9,5,C, 8,9,C,5,B,A 2,3, 8]

with invariant measure, [2,1,1,2,2,1,1,2,2,1, 1, 2]

N by blocks, N - check: true

by =1{4,5,7, 8}
by, =1{1, 2, 3, 4}
b3 =1{5,6, 7, 8
by =1{1, 2, 3, 6}
bs =1{3, 4,7, 8
bg =1{3,6, 7, 8}
b; =1{1, 2, 4, 5}
bg ={1, 3, 4, 8}

bg =1{2,5,6, 7}

b1g =11, 5, 6, 8}
b11 =12,3,4, 7}
b1> =11, 2,5, 6}

dim(span of partition vectors), rank(Ng), rank(N): 5,5, 5
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h[2] O 0 0 0 0 hn1] O
0 hl2] O 0 0 0 0 h[l]
0 0O h[2] O AH[1] O 0 0
0 0 0O h[2] O A[1] O 0
0 0O h1 O hA[2] O 0 0
0 0 0O h[1l] O h[2] O 0

h[l] O 0 0 0 0 hl2] O
0O hnl1 O 0 0 0 0 h[2]

Centralizer =

LIE STRUCT URE

Dimension of Lie algebra: 22, Shape: 18 4/3

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

R and B Cycles. V.
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0+%+0%00 % 20020220
0++0%00 % 010000041
0+ 202007 20020220
QR_ooo%o%oogﬁ%oo%o%%o
0% %0%00 20020220
00030300 20020220
ojtojo0dl  [iookoido
0% %0200z 010000041

Qr in Vec(K)?, {{2, 3, 5, 8}, {4, 6}}, false

Qpin Vec(K)?, {{1, 4, 6, 7}, {2, 8}}, false

3 11 27 -21 3 -29 -13 19
40 40 40 40 40 40 40 40
11 =13 19 3 -9 7 -1 =17
40 40 40 40 40 40 40 40
-27 21 -3 -11 13 -19 -3 29
40 40 40 40 40 40 40 40
-19 -3 -1 13 1 17 9 =7
Vv 40 40 40 40 40 40 40 40
-3 29 13 -19 -3 -11 =27 21
40 40 40 40 40 40 40 40
S -7z 1 17 -Z11 13 =19 =3
40 40 40 40 40 40 40 40
~13 19 3 =29 27 -21 3 11
40 40 40 40 40 40 40 40
-1 -1z -9 7 19 3 11 13
40 40 40 40 40 40 40 40

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

“I4+V is singular”
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7TR=(O ————— 0 i)vs(o 000O0O0OO0) uQgrvsQU-Vv

l6 16 8 16 8 16

3 1 3 3 3 1
7TB=(E§0—0——§)V5(00000000) uQg vs QI+V

LOCAL GROUPS

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

1, "range", [2, 8], [[8, 2, 8, 8,2,2,2,8],12,8,2,2,8, 8, 8, 2]]
2, "range", [4, 6], [[6, 4, 6, 6, 4, 4, 4, 6], [4, 6, 4, 4, 6, 6, 6, 4]]
3, "range’, [3, 5], [[5, 3, 5,5,3,3,3,5],3,5,3,3,5,5,5, 3]
4, "range", [1, 71, 17,1,7,7,1,1,1,7],11,7,1,1,7,7,7, 1]]

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

1, "range", [2, 8], I8, 2,2, 2, 8,8, 2,8],12, 8,8, 8,2, 2, 8, 2]]
2, "range’, [4, 6], [[6, 4, 4, 4,6, 6, 4, 6], [4, 6, 6,6, 4, 4, 6, 4]]
3, "range’, [3, 5], [[5, 3, 3, 3,5,5, 3,5}, [3,5,5,5, 3,3,5, 3]
4,"range", 1, 71, 0[7,1,1,1,7,7,1,7],[1,7,7,7,1,1, 7, 1]]

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

1, "range", [2, 8], [[8, 8, 2, 2, 8, 8, 2, 2], [2, 2, 8, 8, 2, 2, 8, §]]
2, "range", [4, 6], [[6, 6, 4, 4, 6, 6, 4, 4], [4, 4, 6, 6, 4, 4, 6, 6]]
3, "range”, 3, 5], [[5, 5, 3,3,5,5,3,3],[3,3,5,5, 3, 3,5, 5]
4,"range", [1,71,1[7,7,1,1,7,7,1,1],[1,1,7,7,1,1, 7, 7]]
4, "partition”, {{3, 6, 7, 8}, {1, 2, 4, 5}}

1, "range", [2, 8], [[8, 8, 2, 8, 8, 2, 2,2],12,2,8,2,2,8, 8, 8]
2, "range", [4, 6], [[6, 6, 4, 6, 6, 4, 4,4],[4, 4,6, 4, 4,6, 6, 6]]
3, "range’, [3, 5], [[5, 5, 3,5,5,3,3,3],[3,3,5,3,3,5,5, 5]
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4, "range", 1, 71, ([7,7,1,7,7,1,1,1],[1,1,7,1,1,7,7, 7]

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

1, "range”, [2, 8], (I8, 8, 8, 2, 2, 8, 2, 2], [2, 2, 2, 8, 8, 2, 8, 8]
2, "range’, [4, 6], [[6, 6, 6, 4, 4, 6, 4, 4], [4, 4, 4, 6, 6, 4, 6, 6]]
3, "range’, [3, 5], [[5, 5,5,3,3,5,3,3],[3,3,3,5,5, 3,5, 5]]
4, "range", 1, 71, [[7,7,7,1,1,7,1,1],[1,1,1,7,7, 1,7, 71]

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

1, "range", [2, 8], [[8, 8, 8, 8, 2, 2, 2, 2], [2, 2, 2, 2, 8, 8, 8, §]]
2, "range", [4, 6], [[6, 6, 6, 6, 4, 4, 4, 4],[4, 4,4, 4,6, 6, 6, 6]]
3, "range’, [3, 5], [[5, 5,5,5,3,3,3,3],[3,3,3,3,5,5,5, 5]
4, "range", 1, 71, ([7,7,7,7,1,1,1,1],[1,1,1,1,7,7,7, 7]

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

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

"Symmetric?", true

Is Z in Vec(K)? true
(hl1] hi2])

"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 o)
01

2, "coeff", 1
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2[2]=<0 1)
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. -1.

PermChars :=

= N =
= O K

Group spectrum: 1+ t+ t2

Molien Seriesto order 10: 1+ t+2t2+2t3 +3t4 +3t°+4t° +4t” +5t8+ 5
t9 + 6t10

n-choose-rank
{1’ [1l 2]}’ {2’ [1) 3]}’ {3! [1) 4]}’ {4! [1l 5]}’ {5! [1! 6]}! {Gl [1’ 7]}) {7! [1! 8]}’ {8) [2!
314 {9, [2, 41}, {10, [2, 51}, {[2, 6], 11}, {12, [2, 7]}, {13, [2, 8]}, {14, [3, 4]}, {15, [3,

51}, {16, [3, 61}, {17, [3, 71}, {18, [3, 8]}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 7]}, {22, [4,
81}, {23, [5, 61}, {24, [5, 71}, {25, [5, 81}, {26, [6, 71}, {27, [6, 8]}, {28, [7, 8]}

KERNEL HIERARCHY

M2 =
(0000010000001010000100000000)

{6, 13, 15, 20}

uz2 =
(3455496564369396546943345563

{1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25,26,27,28}
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picheck (1 1 1 1 1 1 1 1)

picheck (1 1 1 1 1 1 1 1)

Column Projections

0 00O0O0O

idem-checks NO-checks

= WIN Wk Yl W OVl ©O Wl

o
O Wk win Vv Wk VA = WIN
o
o
o
o
o
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idem-checks NO-checks

o o (@) o (@)
(@) o o o o
W= O = W O Wk win Olun

o
o
o
W Ol © Wk Rk WIN Wik Olh

o

o
o
o
o

idem-checks NO-checks

o O O o o
o O O o o

Ol V|l WF O WIN = Ol OlL
Olh VOl WIN R W~ © vu Vb
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idem-checks NO-checks

WiN = Ol VOl Vu VD W, O

wl= O Vul VI VI VU WIN =
o
o
(@)
o
o

Row Projections

o

o

o
N

o A
ENE
N

o

o
|=
N

o

ENE
N

o
o
o
o

D= D=
N N T
N, D

o
o
o

PP1 = idem-checks

o EN N
o

o
o
o

DR D= D=

B~ DR D

N~ DR D

BN~ DR D
o

o
o
o
o
EN[EH

NI
ENE
N
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wv wv

7 7

O (9]

7] 7]

N <

i i

& S

() ()

S S
—t O o o A+ -+ O < o o It A+ O o It I
O HA¥ A —HI+ O o Hx O o o <t I O O Mt A<
I+ O o O g H+ O HAw =l It O o Mt HI+ O o
—I+ O o © M H+ O Hx =l It O o Mt HI+ O o
o HAt A HIx O o -t O o O Hx -+ O O At <
o HAt A HIx O o - O o O Ht HI+ O o At <
o H¥ Hr A O o Ht+ O <t Ht O O Ht H+ O o
<+ O o o Ht H O Hw Al HIt O o Hit Ht O o

I I

AN (0]

o o

o o
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(Vs] wv

v i

(@)} [@]

v 7]

< <

i i

= &

(] [

S S
o o it O o it I A< o o o Al - O —< <
o o -t O o It Al < o o o Al - O Al <
o o -+ O o It Al < = - - O o —I<+ O o
At H O HIx It O o o o o o gt s O I A
it =t O Ht HI O o o o o O Ht I O Al <
o o -+ O o At s < it s s O o -+ O o
<t < o < < o o o <t A A< o o —|<t o o
<t < o < < o o o <t A A< o o <t o o

Il Il

< LN

o o

o o
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(Vs]

Y

(@]

7]

=

I

=

(]

S
o o o o < < A
o o o o Al A A
o o o o Al A A A
o o o o Al A A A
At I A A O o o o
At I s A O o o o
At I A A O o o o
At I A A O o o o

Il

(o)

o

o

NM =

N o wg o Ho AN ~o —Is
© AN o g n[§ Hlo —ix o
g —lo —~N o o Alx —lo —Y
o 18 o AN Hr Ho 1§ Hio
o =Y o~ —HY o ] —lo
L] o HIr Hlo © Y o 1|
o =it Hlo =Y @ o~ o
it Hlo 18 Ho - w8 o~

I

—
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N

uo|8 @lg Lolg ©|8 wloo

o

Wl

CHECKING NULLSPACES

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

010 -10
ker Ne=|1 0 0 -1 O

001 -11
checks

mAviaker NC (0 -1 1)

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

8 20
3 9
16
4 5
16
5 4
4 8
3 3
20
?O
8 4
3 3
4 16
3 9
20
)
-1 01
-110
-1 00
0
—t
—-S
0
S
0
0
t
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16 16 20 4 4
9 9 9 3
4 20 8 4
3 9 3 3
8 o 4 1.6 20
3 3 9 9
4 20 8
43 0 F 3
4 4 8 20 16
3 3 9 9
8 16 4
0 3 4 5 3
20 20 16 , 8
9 9 9 3
8 16 4 8
3 9 3 3 4
-t t s -S S -S -t t
-t 0 s —-s+t s —s+t -t 0| RB
0O sO0O -s O -s 0 s
S t
S 0
0O O t
0 S t
RB checks
0 0o -t
0O -—-s -t
-s -t O
-s 0 O
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RB checks

0

-Ss s+t

S

0

O s+t -t

t

0

t

-t

-1

1

-1

1
0
0O 0 O

0
0

0O 0 O
0

0
1

1
0O 0 0 O
0 0 0 O

1

ker M,

(0 4 04 0)

l’l‘lTX-I—

O O O O O o = -
O O O O 0o 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 O
- < O O O O O O
—A 4 O O O O O O
I
Mn
(a4
o o <l N Ny —H|Mm — —
o o <l NI oy M — —
ANl N N (@] | — —mMm  —|m
<tloo vl O N =M njoy injo
—lmMm Hmn — N|M o Nl N[
iy oy —lm O Nl <oy <o
— — 1Ny —lm <oy Nlm o (@)
— — 1Ny —lm <oy Nlm o (@)
I
*
(a'd
<
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1 55 4 4 2
1333939303
1,11222,
3 3 3 3 3 3 10000000
> 1 4 2 1
511100212 01000000
s 1 4 > 00110000
33110033 00110000
BNOB*=42 51’BB*=00001100
§§0011§§
4 5 s 1 0 00O011O00
53 30011353 00000010
02445541 000O0O0OO0O0T1
3999 9 3
2 2 2 1 1 1
303353331
Do these reconstitute N? , true
Ranks: 6, 6, "vs", 2
0 00O0O0O0OO0ODO 0O 00O0OO0OO0OO0ODO
0O 00O0O0O0OO0ODO 0O 00O0OO0OO0OO0ODO
0O 00O0O0O0OO0ODO 0O 00O0OO0OO0OO0ODO
0O 00O0O0O0OO0ODO 0O 00O0O0OO0OO0ODO
CNM = Skew T = Skew
0O 00O0O0O0OO0ODO 0O 0O0O0OO0OO0OO0ODO
0 00O0O0O0OO0ODO 0O 00O0OO0OO0OO0ODO
0 00O0O0O0OO0ODO 0O 00O0OO0OO0OO0ODO
0 00O0O0O0OO0ODO 0O 00O0OO0OO0OO0ODO
0 00O0O0OO0OO0ODO
0 00O0O0O0OO0ODO
0 00O0O0O0OO0ODO
0O 00O0O0OO0OO0ODO
Omega =
0 00O0O0OO0OO0ODO
0 00O0O0O0OO0ODO
0O 00O0O0OO0OO0ODO
0 00O0O0O0OO0ODO
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(-
wIN
(@)
w|—

Oolnn O|h
o

'—I
o] F V] [V

=

WwiN Wk O|h
o

Wl WwIN ©Olun

Olnn VI VOl VOl WIN
wIN
=
W=
o
Ol VOl Vi VI Wl

© d O O O O O H»
A O O O O ©o M O
© O o 0 O M O O
o o O M O O O
© O o 0 O M O O
o o O M O O O
© d O O O O O H»
A O O O O © M O

= Wi YV Wk VN
o
Wl
=
WwIN

» W

Ul WIN
Wi Wk VN wInN Yy

N
=

w

o
(] [V, BEUo)
Ol O
wl—= O
(SV][ ]
=

1
3

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

NM = 16T + 0Q2

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

—

6

8 4
NM(4§§T

N
—_
(o)}
IS
w|h
©|'C_n‘

D
wlco
[OV] =N

0@&&@&;)

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

16

16 20
9 4

16
9 9 4

9

wloo
W[

8
3

|
w|h
wloo

MN(4 %0@EE@§4)
T=32/1,rank = 2, ratio = 16/1, n%/r =32/1
T =32/1,r=1/2,7T/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 = 0T + 32Q
There are, 6, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 48

dim span idems 16 vs no. of idems 24
"PT1" = {1, 3, 4, 8}, {2, 5, 6, 7}}
"PT2" ={{1, 5,6, 8},1{2,3,4,7}}
"PT3" = {{3, 4, 7, 8, {1, 2, 5, 6}}
"PT4" ={{3,6,7,8},{1,2,4,5}}
"PT5" = {{4, 5, 7, 8,1{1, 2, 3, 6}}
"PT6" = {{1,2,3,4},1{5,6,7, 8}

"RG1" = {2, 8}
"RG2" = {4, 6}
"RG3" = {3, 5}
"RG4" = {1, 7}
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7 13 31 23 23 31 -1 5
8 24 72 72 72 72 8 24
13 7 23 5 31 13 5 -1
24 8 72 24 72 24 24 8
31 23 7 13 -1 5 23 31
72 72 8 24 8 24 72 72
23 5 13 7 5 -1 31 13
72 24 24 8 24 8 72 24
23 31 -1 5 7 13 31 23
72 72 8 24 8 24 72 72
31 13 5 -1 13 7 23 5
72 24 24 8 24 8 72 24
-1 5 23 31 31 23 7 13
8 24 72 72 72 72 8 24
5 -1 31 13 23 5 13 7
24 8 72 24 72 24 24 8
-1 -1 -1 -1 -1 -1
1 5 55 5 5 35 1 =
-1 -1 -1 -1 -1 -1
5 ! 5 5 35 3 3 1
-1 -1 -1 -1 -1 -1
5 3 1 = 1 5 35 3
-1 -1 -1 -1 -1 -1
5 3 3 ! 5 1 5 =
Mc-scaled = Nc-scaled =
-1 -1 47 =1 47 =Z1 =1 -1
3 3 3 3 3 3
-1 -1 -1 =1 -1 -1
3 3 3 1 3 1 3 3
-1 -1 -1 -1 -1 -1
1 5 5 5 5 5 1 =
-1 -1 -1 -1 -1 -1
5 ! 55 35 3 3 1
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w mlm mlr\) mlw N||—l

| Chl
|""I \‘|,_. wl—m wlw wlw wl~ =lw

N
=

NcMc =

©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 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

Eigenvalues M.

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

=
w

N
-y

O O O O O O O o

|

| Nl I\)|I—l mlw I\)| mlw
\‘|,_. ~Y" Rlw wlkr RrYY lw

o O O O O O O O

31 23
63 63
23 5
63 21
13
1 21
13
21 1
=1 5
7 21
o =1
21 7
23 31
63 63
31 13
63 21
McNc =
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i ®)}
—lw wlk

o X

—

=
5

N
[

N

N
=
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=
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=
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w

N
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Eigenvalues N

[0, 0., 0, 3.,1.203158569, 0.5746192085, 1.608015106, 0.6142071162]
Eigenvalues M.-scaled

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

Eigenvalues N.-scaled

[0.,0.,0.,3.428571429, 1.375038365, 0.6567076669, 1.837731550,
0.7019509901]

NullSpace M,

{[01 Ol _1’ O’ 1’ O’ O’ O]’ [1’ 1’ 1’ l’ O’ O’ O’ O]’ [1l 1’ 1’ O’ O’ 1’ O’ 0]1 [_1’ O’ O’ O’ O’ O’
10I0-1,0,0,0,0,0, 1]}

NullSpace N,

{-1,1,0,0,0,0, -1, 1], [-1,0, 1,0, 1,0,-1,0],[-1,0,0, 1,0, 1, -1, O}
Eigenvalues My

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

Eigenvalues Ny

[0.,0.,0.,4.,1.203158569, 0.5746192085, 1.608015106, 0.6142071162]

NullSpace Mg

{[_11 O’ O! O! 01 01 11 0]1 [01 _11 O! Os 01 01 O! ]-]1 [01 O! _11 01 1’ O! 01 0]1 [O’ O! 01 _11 01
1,0, 01}

NullSpace Ng

{-1,1,0,0,0,0, -1, 1], [-1,0, 1,0, 1,0,-1,0],[-1,0,0, 1,0, 1, -1, O}
Eigenvalues M

[4.,-4.,4.,-4.,4.,-4.,4., -4]

Eigenvalues N

[0., 0.,,0.,4.,-0.5746192085, -1.203158569, -0.6142071162, -1.608015 106]
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NullSpace M

{}
NullSpace N

{[01 _1’ 1’ 01 1: O) O! _1]1 [0) _1! 01 1: O’ 1’ 01 _1]) [1’ _11 05 0’ O! 01 1: _1]}

Harmonic Basis

03455496
30564369
4503 9635 4
563 06 9 43
549603435
4 36 93 056
96544503
6 943 56 30
{3,4,7,8}
R:[3,3,8,6,7,7,4, 2]
B:[6,8,1,1,2,4,5,5]

TRACE TWO =1
det AT =0
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o= O
[«2][9;]

o

o

(@)
o o
o
o
o
o
o
o Ool= Oolun

o

AT =

o ol 0w
o olunn o
o o
o o
o o o
o o
|~ O~

o
o
o

o
o
o
o oOl= olun
(©2] (% N e)] [V, ]

|

AT rankingis 3, "vs", 6

Level 2 det = =3 — (—41— 55+ 1352 +53) (31— s - 752+ 53) (101 + 53
s—2752—9s3+2$4)(—33+4s+ 1352)(—1+s)(1+s)2

RANK of R is 6

R ranking is 3, "vs", 6

RBAR ranking 3, "vs", 6

RANK of B is 6

B ranking is 3, "vs", 6

BBAR ranking 3, "vs", 6

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

Eigenvalues

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.,-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.8660254040 1, 1.,
-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.8660254040 I, 0., 0.]
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NullSpace of R
{l0,0,0,0,1,0,0,0],[1,0,0,0,0,0, 0, O}
NullSpace of B

{[o, 0o, 1,0,0,0,0,0][0,0,0,0,0,0, 1, O}
NullSpace of R*
{fo,0,0,0,1,-1,0,0],[-1,1,0,0,0,0,0, O}
NullSpace of B*
{fo,o0,-1,1,0,0,0,0]I[0,0,0,0,0,0, -1, 1}
FIXED POINTS DIMENSION 1

1 4 3 4 1 2
0555 1ls 35
1l 93 244,23
0 0OO0O0O0D4 0O0TO0 5 5 5 5 5 5
0O 0OO0O0OO0O4O00O0 iiollgli
5 5 5 5 5§ 5
0 0OO0O0OO0OOM4TO0
321923 4
0O O0O0OO0OO0OTO O 4 5 5 5 5 5 5
PROTO-M = N =
40000000 141245143
5 5 5 5 5 5
04 00O0O0OO0O0
4 1231432
0 04 00O0O0TO0 5 5 5 5 5 5
00040000 12444341
5 5 5 5 5 5
2 3 4 3 2 1
555155350

"RANK of Nis", 5, "RANK of Mis ", 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] + vI[3] + v[4] + v[5] + v[6] + v[7] + v[8])
degree 2: % ( v[1]lv[5] + v[2]v[6] + v[3]v[7] + v[4]v([8])
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Group spectrum 1+t + t2

KERNEL STRUCT URE

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

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

m2 =1[0,0010,00000,10000010000,1,00,0,0,0,0]
supp M2 = {4, 11,17, 22}
u2 =1[1,4,3,5,4,1,2,3,2,4,5,2,3,1,1,2,5,4,2,3,4,5,1,4, 3, 3, 2, 1]

suppu2 ={1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25,26,27,28}

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

RPARTS [3, 1, 4, 1]
BPARTS [2, 4, 1, 1]

Action of R and B on the blocks of the partitions:
R-BLOCKS,
[8,3,6,3,8,2,1,7]
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B-BLOCKS,
[31 8’ 4! 11 2! 31 81 5]
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with invariant measure, [1,1,2,1,1, 1, 1, 2]

N by blocks, N - check: true

by =11, 2, 3, 4}
b, =1{5,6, 7, 8}
by =1{3, 4,5, 6}
by =1{1,6, 7, 8}
bs ={2, 3, 4, 5}
bg =11, 2,4, 7}
b; =1{3,5, 6, 8}
bg =1{1, 2,7, 8}

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

h[1]
0
0
0

h[2]
0
0
0

Centralizer =

LIE STRUCT URE

Dimension of Lie algebra: 27, Shape: 23 & 4/3

0
h[1]
0
0
0
h[2]
0
0

0
0
h[1]
0
0
0
h[2]
0

0
0
0
h[1]
0
0
0
h[2]

5,5,5
hi2] O

0 h[2]
0 0
0 0
h[l] O

0 h[1]
0 0
0 0

0
0
h[2]
0
0
0
h[1]
0

0
0
0
h(2]
0
0
0
h[1]
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-1 11

0

0

1

1

-1

1
0
0
0

1

CLB

R and B Cycles. V.

—|mM

—|m

—|m

—|m

o
o

—|mM

—|m

—|m

o —|mn
o o

—|mM (@)

—|mM

—|mn

—|mn

|

00

|

|

|

00

—|M

—|m

—|mN

00

M

—|M

M~
M~
o o

—|Mm M

|

|

|t

|

|

|

|

00

|

|

Qr in Vec(K)?, {{2, 3, 8}, {4, 6, 7}}, true

Qpin Vec(K)?, {{2, 5, 8},{1, 4, 6}}, true
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Omega-checks true, true

"I-Vis singular"

"I+V is singular"

N
o

-
O

(a1 11
"R‘(OEEEO

(1 1 11
’TB‘(6 6 V%56
LOCAL GROUPS

Nl b
oLa oh“

N
N

IN TR N E RN IN
oh‘ cJu: OLo CJW <4

A=

A=

http://sadie:15001/home/ph/maple/TRUNS/XML...

11 27 -21 3 -29 -13 19

40 40 40 40 40 40 40

=13 19 3 =9 7 =1 =17

40 40 40 40 40 40 40

21 =3 -11 13 =19 =3 29

40 40 40 40 40 40 40

-3 =1 13 1 17 9 =7

40 40 40 40 40 40 40

-29 -13 19 3 11 27 =21

40 40 40 40 40 40 40

7 -1 =17 11 =13 19 3

40 40 40 40 40 40 40

=19 =3 29 =27 21 =3 11

40 40 40 40 40 40 40

iz 9 -7 =19 -3 11 13

40 40 40 40 40 40 40

L 1 Qg vs Q(-V) 1
= Z]vs(0 0 0 0 0 0 0 0) uQgvsQU-V)
0 %)vs(o 0000000 ugvsQi+V)~!

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

1’ "range"’ [4’ 8]’ [[8l 8’ 4’ 4’ 4’ 4’ 8’ 8]’ [4’ 4’ 8’ 8’ 8’ 8’ 4’ 4]]

2! "range"’ [3’ 7]) [[7’ 7! 3’ 3! 3’ 3! 7’ 7]’ [3’ 3’ 7’ 7! 7’ 7’ 3! 3]]

3, 'range’, [2, 6], [[6, 6, 2, 2, 2, 2,6,6],[2,2,6,6,6,6, 2, 2]]

4’ "range"’ [1’ 5]’ [[5’ 5’ 1’ ]" ]" 1’ 51 5]’ [1’ ]" 5’ 5’ 5’ 5’ 1’ 1]]

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

1, "range", [4, 8], [[8, 4, 4, 4, 4, 8, 8, 8], [4, 8, 8, 8, 8, 4, 4, 4]
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2,"range", [3,71,1017,3,3,3,3,7,7,71,13,7,7,7,7, 3, 3, 3]
3, "range’, [2, 6], [[6, 2, 2, 2, 2, 6, 6, 6], [2, 6,6, 6,6, 2, 2, 2]]
4,"range", [1, 5],1[5, 1,1, 1,1,5,5,5],[1,5,5,5,5,1, 1, 1]]
3, "partition”, {{1, 2, 4, 7}, {3, 5, 6, 8}}

1, "range”, [4, 8], [[8, 8, 4, 8, 4, 4, 8, 4], [4, 4, 8, 4, 8§, 8, 4, §]]
2,"range", [3,71,1[7,7,3,7,3,3,7,31,13,3,7,3,7,7,3, 7]
3, "range", [2, 6], [[6, 6, 2, 6, 2, 2, 6, 2], [2, 2,6, 2, 6, 6, 2, 6]]
4, "range", [1, 5], [5, 5,1, 5,1,1,5,1],[1,1,5,1,5,5, 1, 5]]
4, "partition”, {{1, 2, 3, 4},{5, 6, 7, 8}}

1, "range”, [4, 8], (I8, 8, 8, 8, 4, 4, 4, 4],[4, 4,4, 4, 8, 8, 8, 8l
2,"range", [3,71,17,7,7,7,3,3,3,31,13,3,3,3,7,7, 7, 7]]
3, "range”, [2, 6], [[6, 6, 6, 6, 2, 2, 2, 2],[2, 2, 2, 2, 6, 6, 6, 6]]
4, "range", [1, 5], [[5, 5,5,5,1,1,1,1],[1,1,1, 1,5, 5,5, 5]

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

g1 = [l
g = I, 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
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2, "coeff", 1

2[2]=<0 1>
10

Check abelian

1, 2, true
1. 1.
EIGS =
<1. —1.>

PermChars : =

= N R
R O B

Group spectrum: 1+ t+ t2

Molien Series to order 10;: 1+t + 2t2 + 2t3 + 3t4 + 3t5 + 4t6 + 4t 4+ 5t8 +5
t9 + 6t10

n-choose-rank

{1, [1, 2]}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [1, 71}, {7, [1, 8]}, {8, [2,
31119, [2, 413, {10, [2, 51}, {[2, 6], 11}, {12, [2, 71}, {13, [2, 8]}, {14, [3, 4]}, {15, [3,
5]}’ {16’ [3’ 6]}’ {17’ [3’ 7]}’ {18’ [3’ 8]}’ {19’ [4’ 5]}’ {201 [4’ 6]}’ {211 [4’ 7]}’ {22’ [41
81}, {23, [5, 61}, {24, [5, 71}, {25, [5, 81}, {26, [6, 71}, {27, [6, 81}, {28, [7, 8]}

KERNEL HIERARCHY

M2 =
(OOO1000000100000100001000000)

{4, 11, 17, 22}

uz2 =
(143541232452311254234514332
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{1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,

25,26,27,28}

picheck (1 1 1 1 1 1 1 1)

picheck (1 1 1 1

Column Projections

2

00O S 0
3

00O 5 0
4

00 ()-g 0

00010
P = 5

00O S 0
2

00O S 0
1

00 ()-g 0

00O0O0O

= uvd w ;i © Uik uviinn unlw

idem-checks

NO-checks
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idem-checks NO-checks

o
o

o
o
o
gldh = v U= =R O uvilw uih

o
o
vk © uvilw uvild Uvdh = Ui U
o
o
()

o
o
o
o
o

idem-checks NO-checks

vlw I = uvld LI Blw © Ui

o
vilik vilw © Uik vilw VI = u|D
o
o
o
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Row Projections

PPq

vilw uvildh Vv © wviin Uik uUuvh =

o EN I N

o

EN I N

D= D=

o

o

D= D=

0

BN e N e N | N [ (@)

o

o

vilk vilk Uyl = vilw vl Nk, O

0

N e N | L Y (@)

o

o

o

A~ DR D D o

o

o

o

D~ DR DR D (@)

o

o

N N

o

o

N N I

N, D

o

o

N, B
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idem-checks NO-checks

idem-checks
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(7p] wv

iV iV

(@] (@)

] ()

< <

i i

= &

(] [J]

S S
-t O o o o Al I A o o -l O Al s O <
-+ O o o o s I s Al - O -l O o -l O
-+ O o o o s A A o o < o Al s O <
o gt e < A O o o (@ o -t O Al s O <
o Al A A I O o o —<+ < O -+ O o -+ O
O HY H H Ht O o o o o At O @ HA A O A<
o < A A A o o o < A< o —|< o o - O
< o o o o <t A A< <t < o < o o —|< o

Il Il

N ™M

o o

o o
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1 1 1 1
ZZZZOOOO
1 1 1 1
ZZZZOOOO
1 1 1 1
ZZZZOOOO
11114590900
4 4 4 1 _
PP4 = L1 11 idem-checks
0000377 7 7
1 1 1 1
0000377 7 7
1 1 1 1
0000377 7 7
1 1 1 1
0000377 7 7
11 1 1 45 1 1 3
4 5 20 10 20 5 20
i1 1 3 1 4 3 1
5 4 10 20 20 20 10
1l 1 1 1 1 3 4 L
20 10 4 5 5 20 20
1l 3 1 1 3 1 1 g
10 20 5 4 20 10 20
T= NM =
o L 1 3 1 1 1 1
20 5 20 4 5 20 10
1l o 3 1L 1 1 1 3
20 20 10 5 4 10 20
1 3 o L 1 1 1 1
5 20 20 20 10 4 5
3 1 1 454 1 3 1 1
20 10 20 10 20 5 4
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t 8T s 05 R
T4 ST 0T g
5 4R T Y 0
55 % 4% s 5 0
05 BT 4T 5
0% 5T 45T
L A S
5505 % 7

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

-1 001 -1001 t -t+s -s 0t —-t+s -s O
ker Ne=|-1 100 -1100 0 -t O t 0 -t 0 t

-1010 -1010 t -t -s st -t -ss
RB checks

mAviaker NC (0 0 1)

-1 0 0 O O t -s O
O -1 0 0 0O 0 -s t
O 0 -1 0 -t 0 0 s
ker Mg = 0 0 0 -1 b 0 RB checks

1 0 0 O 0 -t s

O 1 0 O 0O O —t
O 0 1 0 t —s
0 0 0 1 t -s 0 0
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ker M¢c =

P Rk P O O O O =
O O O ~r O O o

nxT = (4 0 0

RNgR* =

O O O »m O O O

|

o vilw  ui|—~

o

viinn . ui|d

-

o vilw Ui~

o

viine vl

SO O O » O O

[ Ui~ Ui~

vl vld nlw

o

(921],8}

= = O O O O = =

viinog vl ualNY [ vilw vl Uvilw

o

o

[S211, S IV, | EN

|

[

vilw Ui~

t+s

t+s

o

vl yvi|h

[

[

vilw Ui~

(9] F- NV, [EN

vil= vi= »viiN o

=

vilw

vilw  uvilw vilw o vilino . vilino vl

[
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, RRv'c —

O O O O O O +~r K

O O O O O O +r =

O O O O O B O O

RB checks

O O O O = O O O

o O rBr B O O O O

O O r rkr O O O O

O B O O O O O O
R O O O O O O O
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31 1 2 4 4
15535035353
3 133222
5 5 5 5 5 5 1 000O0O0O0O
1 3 4 2
§§11§§00 01 00O0O0OO00O
1 3 4 3 00110000
551135500 ~loo110000
BNgB* = ,BB* =
0 244,311 000010O00O0
5 5 5 5 5 5
0O 0O0OOO1O00
2 9223133
5 5 5 5 5 5 0O 00O0O0OO0OOT11
4 2 1 3 0O 0O00O0OOOOT11
4 2 1 3
Do these reconstitute N? , true
Ranks: 6, 6, "vs", 2
O000O0OOO0O0OO O00O0OOO0OODO
O000O0OOO0OOO O00O0OOO0OODO
O000O0OOO0O0OO O000O0OOO0ODO
O000O0OOO0OOO O00O0OOO0OODO
CNM = Skew T = Skew
O000O0OOO0OOO O00O0OOO0OODO
O000O0OOO0O0OO O00O0OOO0OODO
0O000O0OOO0O0OO O00O0OOO0OODO
O000O0OOO0OOO O000OOO0O0ODO
O000O0OO0OO0OO0ODO
O000O0OO0OO0OODO
O000O0OO0O0OODO
O000O0OO0OO0OO0ODO
Omega =
O000O0OO0OO0OO0ODO
O000O0OO0O0OO0ODO
O000O0OO0OO0OODO
O000O0OO0O0OO0ODO
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4 1 2 1 4 3
1553503553553
4 12314932
4 0 004000 5 5 5 5 5 5
04000400 12 4,443/1
5 5 5 5 5 5
004 00040
2344321,
0 004 000 4 5 5 5 5 5 5
My = No =
4 0 004000 Oliélilg
5 5 5 5 5 5
04 000400
1 93244123
0 04 00O040O0 5 5 5 5 5 5
00040004 43511244
5 5 5 5 5 5
3 2 1 2 3 4
55503535351

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

NM = 16T + 0Q

r(L13 1111 1 3 1 113 11,1 1 11
4 5 20 10 5 4 10 20 20 10 4 5 20 5 20 10 20 5 4
"IS NM in Vec(K)?", true

16 12 8 16 8 4 12 8 16 12 16 4 8 4 16
NM(4TT§T4§§T§4TTT§O§§T4)
"IS MN in Vec(K)?", true

16 12 8 16 , 8 4 12 8 , 16 12 16 4 5 8 4 16
IVIN(45555455554555505554)

T=132/1,rank = 2 ,ratio= 16/1, n?/r = 32/1
T =32/1,r=1/2,7T/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 = 0T + 32Q
There are, 4, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 32

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

"RG1" = {4, 8}
"RG2" ={3, 7}
"RG3" = {2, 6}
"RG4" = {1, 5}
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7 22 3 11 -1 3 27 19
8 40 40 40 8 40 40 40
22 7 11 19 3 -1 19 11
40 8 40 40 40 8 40 40
3 11 7 27 27 19 -1 3
40 40 8 40 40 40 8 40
11 19 27 7 19 11 3 -1
40 40 40 8 40 40 40 8
-1 3 27 19 7 27 3 11
8 40 40 40 8 40 40 40
3 -1 19 11 27 7 11 19
40 8 40 40 40 8 40 40
27 19 -1 3 3 11 7 27
40 40 8 40 40 40 8 40
19 11 3 -1 11 19 27 7
40 40 40 8 40 40 40 8
-1 -1 -1 -1 -1 -1
1 5= 5 5 1 5 5 =
-1 -1 -1 -1 -1 -1
5 ! 5 5 35 1 5 75
-1 -1 -1 -1 -1 -1
5 3 1 5 35 35 1 7
-1 -1 -1 -1 -1 -1
5 3 3 ! 5 3 3 1
Mc-scaled = Nc-scaled =
1 =L =1 -1 4, =1 -1 -1
3 3 3 3 3 3
=1 -1 -1 -1 -1 -1
3 1 3 3 3 1 3 3
-1 -1 -1 -1 -1 -1
5 3 ! 5 35 3 1 =5
-1 -1 -1 -1 -1 -1
3 3 3 ! 3 3 3 1
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I
o O O O O O ©o o
O O O O O o o o

Eigenvalues M.

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

N
~N

w
vl

[
[E

w

w
vl

O O O O O O O o

|

|wwl—‘w
= wv vl wun

— e
||—- U1|© \'|

o O O O O O O O

3 11
35 35
11 19
35 35
27
1 35
27
35 1
27 19
35 35
19 11
35 35
-1 3
7 35
3 =1
35 7
McNc =
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I
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= WIN w
I SN Gl \'l

= N S,

W
Uij= U1

O O O O O O O O

wlw

= U

w
vl

—

|N Wi W=
N v U

=

=W
O uvi|=

w
vl

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

N
N

— W w | W= w
||—\ u-llUu u-llw \‘|,_. u1|© u-||

w
= G

WIN
U1

O O O O O O O o

-
O

|N W= wl= (]| wlw wl— w
N uvfjo v = v Uil U

w
= G5

o O O O O O o o

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

commutator
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Eigenvalues N

[0, 0., 0., 3.,1.365685425,0.2343145752, 2.094427191, 0.3055728092]
Eigenvalues M.-scaled

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

Eigenvalues N.-scaled

[0.,0.,0.,3.428571429, 1.560783343, 0.2677880860, 2.393631075,
0.349226067]

NullSpace M,

{[01 Ol O’ 1’ 01 Ol O’ _1]’ [O’ O’ O’ O’ 1’ 1’ 1’ 1]’ [0’ O’ 1’ O’ O’ O’ _1’ O]’ [1’ O’ O’ O’ O’ 1’
1,1},10,1,00,0,-1,0, 0}

NullSpace N,

{f0,0,1,-1,0,0, 1, -1}, [0, 1,0, -1,0, 1,0, -1], [1, 0,0, -1, 1, O, O, -11}
Eigenvalues My

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

Eigenvalues Ny

[0.,0.,0.,,4.,1.365685425,0.2343145752, 2.094427191, 0.3055728092]

NullSpace Mg

{[01 O! _11 01 01 01 11 0]1 [01 1’ O! 01 01 _11 O! 0]1 [_1’ O! 01 01 1’ O! 01 0]1 [O’ O! 01 11 01
0,0, -1}

NullSpace Ng
{-1,01,0,-1,0,1,0]I[-1,0,0,1,-1,0,0,1],[-1,1,0,0, -1, 1, O, O}
Eigenvalues M

[4.,-4.,4.,-4.,4.,-4.,4., -4]

Eigenvalues N

[0.,0.,0.,4.,-0.2343145752, -1.365685425, -0.3055728092, -2.094427191]
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NullSpace M

{}
NullSpace N

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

Harmonic Basis

01435412
10324523
4 3 01125 4
321023435
54120143
45231032
12544301
2 3453210
{5,6, 7, 8}
R: [3,3,1,1,2,4,4,2]
B:[6,8,8,6,7,7,5, 5]

TRACE TWO =1
det AT =0
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o= O
[«2][9;]

o
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AT =

o Ol O
o o+ O
o o
o o
o o o
o o
(021 [V e ] [V, ]

o
o
o

o
o
o
o A= O~
(©2] (% N e)] [V, ]

|

AT rankingis 2, "vs", 6

Level 2 det = m
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l (145)3(-11+3s-524+53)(3+s)(—-1+5)(—

31-252+5%)(101—44s+10s2—4s3+s%)(41+ 165+ 652 +s%)

RANK of R is 4

R ranking is 2, "vs", 4
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[1] v[3]
"B CYCLES", 1 + v[5] v[7]

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

NullSpace of R
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{[o,0,0,0,0,1,0,0]Io0,0,0,1,0,0,0o0],IoO0,?00,?0,o0,1,.0],]Io,o,-0,°-0-0,~O0,-o,
1]}
NullSpace of B

{[0,1,0,00,0,0,0}10,0,1,0,0,0,0,0]10,0,0,1,0,0,0,0][1,0,0,0,0, 0, 0,
01}

NullSpace of R*

{[01 O’ O’ O’ 01 1’ _1’ O]’ [O’ O’ O’ 07 1! O’ O’ _1]1 [_1’ 1’ 07 O! O’ O’ 07 0]’ [O’ O’ 11 _1’ O’
0,0, 01

NullSpace of B*

{[01 _11 ]-’ 01 05 01 01 0]1 [_11 01 01 15 01 01 01 0]1 [01 01 01 05 _11 ]-’ 01 O]a [01 01 01 01 01
01 _11 1]}

FIXED POINTS DIMENSION 1

o
N[~
—
-
—
—
—_
—

N[~
(@)
N[~
=
= Nk N

=
N|—

o
=

=
o

N~ N

N~ N

PROTO-M =

Nl N~ N
=

= N~ N

= N

= N~ N
Nl N~ N

O »h O O O O O O
[
(@)
N|—
—

A O O O O ©o o o
©O O ©o d O O O O
©O O d O O O O O

©O O © o o ~ O O
O O O o M O O O
©O O ©O O O © o »
©O O © o o o d O

= Nk N
=
N|—
o
N|—

N

N

N

N

N|—
=

N|—
o

"RANK of Nis", 5, "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] + vI[3] + v[4] + v[5] + v[6] + v[7] + v[8])
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degree 2: % (v[1]v[3] + v[2]v[4] + v[5]v[7] + v[6]Vv[8])

Group spectrum 1+t + t2

KERNEL STRUCT URE

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

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

m2=1[0,1,0000001,00000000000000,10,0,1,0]
supp M2 =1{2,9, 24,27}
w2 =1I1,2,1,1,1,1,1,1,2,1,1,1,1,1,1,1,1,1,1,1,1,1,1,2,1, 1, 2, 1]

suppu2 ={1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25,26,27,28}

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

(1 1 11
3‘(4 7 2 4)
RPARTS [4, 1, 1, 4]
BPARTS [3, 2, 2, 3]

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

R-BLOCKS,

369 of 458 08/21/2008 02:08 PM



370 of 458

[8’ 3’ 1’ 8’ 3’ 4’ 4’ 1]
B-BLOCKS,
[57 7’ 5’ 6’ 2’ 7’ 2’ 6]
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with invariant measure, [1, 1,1, 1,1, 1, 1, 1]

N by blocks, N - check: true

by =1{3,4,5, 8
b, ={2, 3,5, 6}
b3 ={1, 2,5, 8}
by =1{3,4,6,7}
bs =1{2, 3,7, 8}
bg =1{1, 4,5, 6}
b; ={1,4,7,8}
bg =1{1, 2,6, 7}

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

Centralizer =

LIE STRUCT URE

Dimension of Lie algebra: 20, Shape: 15® 5/3

h[1]

0

h[2]

0

0
0
0
0

0 h[2]
h[1] o0
0 h[1]
h2] O
0 0
0 0
0 0
0 0

0

h[2]

0
h[1]
0

0
0
0

0
0
0
0
h[1]
0

h(2]
0

5,5,5

0
0
0
0

0
h[1]
0
h(2]

0
0
0
0
h(2]
0

h[1]
0

0
0
0
0

0
h(2]
0
h[1]
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-11 0 1 O

0 1 0 1 -1

1 0 0 0 O

O 0 0 0 1

CLB =

0 1 -11 O

0O 0 01 O

O 01 0 O

0O 1 0 0 O

R and B Cycles. V.

1 1 1 1
50500000 00005050
1 1 1 1
70500000 00005050
1 1 1 1
50500000 00005050
1 1 1 1
50500000 OOOOEOEO
QR=1, Q5 = 1 1
50500000 00005050
1 1 1 1
50500000 00005050
1 1 1 1
50300000 00007050
1 1 1 1
50500000 00005050

Qr in Vec(K)? , {{1, 3}}, true

Qg in Vec(K)? , {{5, 7}}, true
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3 11 27 -21 3 —29 —13 19
40 40 40 40 40 40 40 40
11 -13 19 3 -9 7 -1 =17
40 40 40 40 40 40 40 40
27 —21 3 11 —13 19 3 =29
40 40 40 40 40 40 40 40
19 3 11 =13 -1 =17 =9 7

v 40 40 40 40 40 40 40 40
-3 29 13 -19 -3 -11 =27 21
40 40 40 40 40 40 40 40
9 -7 1 17 -11 13 =19 -3
40 40 40 40 40 40 40 40
13 -19 -3 29 =27 21 -3 11
40 40 40 40 40 40 40 40
1l 17 9 -7 =19 -3 11 13
40 40 40 40 40 40 40 40

Omega-checks true, true

nR=(% 020000 o)vs(% 020000 o) uQg vs Q(I-v) ~1

n3=(oooo o%o)vs(oooo%o

N|—

o) Qg vs QU+V) 1

N[~

LOCAL GROUPS

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

1, "range”, [6, 8], [[8, 8, 6, 6, 8, 6, 6, 8], [6, 6, 8, 8, 6, 8, 8, 6]]
2,"range", [5, 71,17, 7,5,5,7,5,5,71,[5,5,7,7,5,7,7,5]
3,"range", [2,4],[[4,4,2,2,4,2,2,4],[2,2,4,4,2,4,4,2]]
4,"range", [1,3],1[3,3,1,1,3,1,1,3],[1,1,3,3,1, 3, 3, 1]]
2, "partition”, {{2, 3, 5, 6}, {1, 4, 7, 8}}

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

2, "range", [5, 71, [[7,5,5,7,5,5,7,7,[5,7,7,5,7,7,5, 5]
3,"range", [2,4],[[4,2,2,4,2,2,4,4],[2,4,4,2,4, 4, 2,2]]
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4,"range", [1,3],1[3,1,1,3,1,1,3,3],[1,3,3,1, 3,3, 1, 1]]
3, "partition”, {{2, 3, 7, 8}, {1, 4, 5, 6}}

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

2, "range", [5, 71, [[7,5,5,7,7,7,5,5),[5,7,7,5,5,5, 7,71
3,"range", [2,4],[[4,2,2,4,4,4,2,2],[2,4,4, 2, 2,2, 4, 4]]
4,"range", [1,3]1,1[3,1,1,3,3,3,1,1],[1,3,3,1,1, 1, 3, 3]
4, "partition”, {{3, 4, 5, 8},{1, 2, 6, 7}}

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

2, "range", [5,7],1[7,7,5,5,5,7,7,5],[5,5,7,7,7,5,5, 7]
3,"range", [2,4],[[4,4,2,2,2,4,4,2],[2,2,4,4,4, 2,2, 4]
4,"range", [1,3],1(3,3,1,1,1,3,3,1],[1, 1, 3,3, 3,1, 1, 3]]

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

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

"Symmetric?", true

Is Z in Vec(K)? true
(hl1] hi2])

"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 o)
01

2, "coeff", 1
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2[2]=<0 1)
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. -1.

PermChars :=

= N =
= O K

Group spectrum: 1+ t+ t2

Molien Seriesto order 10: 1+ t+2t2+2t3 +3t4 +3t°+4t° +4t” +5t8+ 5
t9 + 6t10

n-choose-rank
{1’ [1l 2]}’ {2’ [1) 3]}’ {3! [1) 4]}’ {4! [1l 5]}’ {5! [1! 6]}! {Gl [1’ 7]}) {7! [1! 8]}’ {8) [2!
314 {9, [2, 41}, {10, [2, 51}, {[2, 6], 11}, {12, [2, 7]}, {13, [2, 8]}, {14, [3, 4]}, {15, [3,

51}, {16, [3, 61}, {17, [3, 71}, {18, [3, 8]}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 7]}, {22, [4,
81}, {23, [5, 61}, {24, [5, 71}, {25, [5, 81}, {26, [6, 71}, {27, [6, 8]}, {28, [7, 8]}

KERNEL HIERARCHY

M2 =
(0100000010000000000000010010)

{2,9,24,27}

uz2 =
(1211111121111111111111121121)

{1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25,26,27,28}
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picheck (1 1 1 1 1 1 1 1)

ul=(11111111)

picheck (1 1 1 11 11 1)
Column Projections
00O0O0O
000O0O

000O0O

idem-checks NO-checks

O Nk = Nk N N N N
= NRF, O Nl NEF NRF N 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
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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

NFRF = NRF O NF NF NRF NF-
o o o o o

N, O NRF = NF N~ NRFE 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 NO-checks

Nk Nk N N © NFE = N
Nk N NFR N = N, O N
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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

idem-checks NO-checks

N
|
Nk, Nk N, N N O NEFE =
o
N—R Nk N NFR N = N O
o
o
o
o
o

Row Projections

27007007
270070073
00z 0% 20

1 1 1 1

PP1=?(1)ZZ(1)ZZ(1) idem-checks

27007007
00z 0% 20
00 0% 20
27007007
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(7p] wv

iV iV

(@] (@)

] ()

< <

I T

= &

(] [J]

S S
-t O o -t O o It A< o Al s O o o Al <
—|<r o o —< o o It < o Al < o o o Al <
o —|<t < o < < o o —|<r o o I s A O o
o —|<t i< o < < o o —|<r o o I s A O o
< o o < o o It < < o (@) Al s < (@) o
(@) <t < o <t < o o o < < () o o < <
o it s O it s O o o <t -t O o o <t
A+ O o <+ o o <+ A< < o o s A A O o

Il Il

N ™M

o o

o o
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(Vs]

v

(@]

v

<

I

=

(]

S
o o < A A< o o <
< < o o o <t < o
< A< o o o < < o
o o < A < o o <
o o Al s s O o <
o o Al - s O o <
I < o o o |t < o
It s O o o <t I O

Il

<

o

o

N N N N N O NN <
N N N N O NN -
N N N N N < N O
N N N N < N O N
N O N < NN N N
O N < N N &N N N
N < N O AN N N N
<t N O NN N NN
I
=
Z
—|C0 |00 |00 |00 |00 o |0 |+
—|C0 |00 |00 |00 o |00 |+ |00
|00 |00 |00 |00 |0 | |00 o
|00 |00 |00 |0 | |00 o —i|cOo
—i|cOo o —|00 |+ |0 |0 |0 |0
(@) —|00 |+ —|0 |0 |0 |0 |0
—|c0 |+ |0 (@] —|c0 |0 |0 |0
|+ |0 o —|c0 |00 |0 |0 |00
I
-

CHECKING NULLSPACES

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

[a'a]

I
~ L )
I ©
~ O W
~ L )
I ©
~_ O W
n O W
(%] (%]
I ©
n O W
(%) %)
I
N —
—_——
—~ O O
o O
- O O
o O
o = O
Lo R e R |
[
o = O
s R e R o |
Lo

[

[

=

-

()]

a4

checks
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mAviaker NC (-1 1 -1)

O 0O 0 1 t 0 O -s
O 0 1 0 -t 0 0 =-s
O 0 o0 -1 -t 0 0 s
ker Mg = 0 0 -1°0 t 0 0 s RB checks
O 1 0 O 0O -t s O
1 0 0 O 0 -t -s O
0 -1 .0 0 0 t -s O
-1 0 0 O 0 t s O
1 0 -11 0 o 0 s t O
1 0 0 1 -1 t 0 s 0 0
0O 0 1 0 O s+t 0 -s s 0
ker M¢ = 0 0 001 s 0 —s s+t 0 RB checks
1 -1 0 1 O t O -S
0O 0 0 1 O 0 t 0 O S
01 0 0 0 t -t 0 t s
10 000 s+t -t 0 s+t -s

nxT=(4 0 0 4 0)
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1 1 1 1
110031114
1111
1100353533 11000000
1111 11000000
0oo113111
111 00110000
o011 533535 looi110000
RNgR* = ,RR* =
11114901 00001001
11 00000110
333230110 00000110
111 1 00001001
1iilo11o0
titti00
1 1 1 1
100153533
1111
011035333 10010000
1111 01100000
01102222
111 01100000
(ro001s333537  l1t0010000
BNoB* = BB* =
11113100 00001100
11 00001100
3373231100 00000011
1 1 1 1 00 0O0O0O0O0OT11
222209011
1 1 1 1
55550011

Do these reconstitute N? , true

Ranks: 4, 4, "vs", 2
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O O O O O O O O

Omega =

©O O © OO o »~ O »

© O O O O O O O 00000 o o o
© O ©O O O O O O 0o o000 o o o

© o o o d O O

© O © O o ~ O »

© O ©O O ©O O O O 0o 0o oo o o

© o o o d O b+ O

© O ©O O O O O O o000 o o o
© O ©O O O O O O 0o o000 o o o
© O ©O O O O O O 0o 0o oo o o

o M O M OO O O

O b O O O O O

o M O oo o O

© O © O O O O O 0o 0o oo o o

) O b O O O O O

Skew T =
0
0
0
0
0
0
0
0

1

1

2

0

1

Ne — 2

71

2

1

2

1

2

1

2
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o O O O O O O O

o N L

= N

N

“IS NM a combination of T and Omega?", true
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NM = 16T + 0Q

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

N|—

|

= N~ N~

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 O o
O O O O O O o o

-

-

—

—

N

N~ N~ N

-

N|—

_ N O N N

N|—

Nl N~ N

Nk O

=

Skew
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"IS NM in Vec(K)?", true
NM(66662422224222222024)
"IS MN in Vec(K)?", true

MN(6 6 6 6 2 42222 422222202 4)
T=32/1,rank = 2, ratio = 16/1, n%/r = 32/1
T =32/1,r=1/2,7T/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
NoMgo =0T + 32Q
There are, 4, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 32

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

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

-1
-1
-1

-1
-1
-1
-1

-1
-1
-1
-1
-1

-1
-1
-1
-1

3 -1
-1 3
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3

3
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-1
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-1 -1 -1 -1 -1 -1
1 == 1 5 5 5 35 35
-1 -1 -1 -1 -1 -1
5 1 5 1 5 5 35 35

=1 -1 -1 -1 -1 -1
13133333
=1 =1 -1 -1 -1 -1
31313333

Mc-scaled = Nc-scaled =

=1 -1 -1 -1 4 =1 ¢ =1
3 3 3 3 3 3
-1 -1 -1 -1 -1 -1
3 3 3 3 3 1 351
-1 -1 -1 -1 -1 -1
3 3 3 3 ! 3 1 =5
-1 -1 -1 -1 -1 -1
3 3 3 3 3 ! 51
, 3 =1 3 3 3 3 3

7 7 7 7 7 7 7
3 4 3 -1 3 3 3 3
7 ;7 7 7 7 7 7
-1 3 4 3 3 3 3 3
7 7 ;7 7 7 7 7
3 -1 3 , 3 3 3 3
/7 7 7 /7 7 7 7
3 3 3 3 4 3 -1 3
;7 7 7 7 7 7 7
3 3 3 3 3 1 3 =1
;7 7 7 7 7 7 7
3 3 3 3 =13 { 3
;7 7 7 7 7 7 7
3 3 3 3 3 =1 3 ;4
;7 7 7 7 7 7 7
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NcMc =

o 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 OO 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 OO O oo 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

Eigenvalues M,
8., 8.,38.,0.,0.,0.,0.,0.]
Eigenvalues N
[3.,0,0,0,1,1,1.,1]

Eigenvalues M-scaled

McNc =

O O O O O O O o
O O O O O O o o
O O O O O o o o
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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[2.666666667, 2.666666667, 2.666666667, 0., 0., 0., 0., 0.]

Eigenvalues N-scaled

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

commutator

[3.428571429,0.,0.,0., 1.142857143, 1.142857143, 1.142857143,

1.142857143]

NullSpace M,

{[0,0,0,0,0,1
0,0,0I[10,0,

1]1 [O’ 0’ O’ 01 1: O’ _1’ 0]1 [O! Ol 11 11 0! O’ 1’ 1]’ [O’ 1’ 01 _1’ 0’
1,1]}
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NullSpace N¢

{0, 1,0,1,0,-1,0,-1],[1,0,1,0,0,-1,0,-1],[0,0,0,0, 1, -1, 1, -1]}
Eigenvalues Mg

8., 8.,38.,8.,0.,0.0.,0.]

Eigenvalues Ny

[4.,0,0,0,1,1,1,1]

NullSpace Mg

{[01 _1’ O’ 11 O’ O) Ol O]; [1’ 0’ _1’ Os 0! O’ O’ 0]1 [O) 0’ 01 Os 1! O’ _11 O]’ [O’ O’ 01 01 O’
11 07 _1]}

NullSpace Ny

{-1,0-1,0,0,1,0,1],[-1,1,-1,1,0,0,0,0], [-1,0,-1,0, 1, O, 1, O}
Eigenvalues M

[4.,-4.,4.,-4.,4.,-4.,4., -4]

Eigenvalues N

[4.,0.,0,0,-1., -1, -1, -1]

NullSpace M

{}

NullSpace N
{-1,1,-1,1,0,0,0,0]I[1,0-1,0,1,0,1,0][-1,0,-1,0,0, 1,0, 11}

Harmonic Basis
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01211111
10121111
21011111
12101111
11110121
11111012
11112101
11111210
100, [1,-1,-1,-1,-1,-1, 1, 1]
120,[1,1,1,-1,-1,-1, -1, -1]
{2,3,4,5,6,8}
R:[3,8,8,6,2,4,5, 2]
B:[6,3,1,1,7,7,4,5]

TRACE TWO =1

detAT=%(t)2(1+t)2(—l+t)2
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o ol 0w
o o+ O
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o o o
o o
(021 [V e ] [V, ]

o
o
o

(@)
o
o
o Al O

|

<21 [V, <] =)
o
o
o

AT ranking is 4, "vs", 8

Level 2 det = T36870910
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> (13332 4+ 72725+ 127652 + 89353 + 183s% + 128s° +

685 + 1157 +558) (2542 — 7035+ 77952 — 66453 + 95 — 285> — 615° + 56

s7 78559 12510 ) (—1+5)
RANK of R is 6

R ranking is 2, "vs", 6

RBAR ranking 1, "vs", 4

RANK of B is 6

B ranking is 2, "vs", 6

BBAR ranking 1, "vs", 4

"R CYCLES", (1 + v[2] v[8]) (1 + v[4] v[6])
"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]
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NullSpace of R
{[1,0,0,0,0,0,0,0][0,0,0,0,0,0, 1, O}
NullSpace of B

{[o, 1,0,0,0,0,0,0][0,0,0,0,0,0,0, 1}
NullSpace of R*

{[o, -1, 1,0,0,0,0,0]I[0,0,0,0,-1,0, 0, 11}
NullSpace of B*
{fo,o0,-1,1,0,0,0,0]([0,0,0,0,-1, 1, 0, O}
FIXED POINTS DIMENSION 1

o
[V,
[EN
[EN
(8]
lw

=
NN

o
N
=

PROTO-M =

Nlw Nlw N D o

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

_
|
|
|
|
|
o
Nl NI~ NNV NJw Njun

~N
vl N

NN
—

"RANK of Nis", 5, "RANK of Mis ", 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] + vI[3] + v[4] + v[5] + v[6] + v[7] + v[8])
degree 2: % (v[1]lv[7] + v[2]v[8] + v[3]v[5] + v[4]v][6])
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Group spectrum 1+t + t2

KERNEL STRUCT URE

"PT1" ={{1, 3, 4, 8},{2, 5, 6, 7}
"PT2" ={{1, 4,5, 8},1{2, 3,6, 7}}
"PT3" ={{1, 5,6, 8,{2, 3,4, 7}}
"PT4" = {{3, 4, 7, 8}, {1, 2,5, 6}}
"PT5" = {{4, 5, 7, 8,1{1, 2, 3, 6}}
"PT6" = {{1, 2, 3, 4}, {5, 6, 7, 8}}

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

m2 =[0,0,0,0,0,1,0,0,0,0,0,0,1,0,1,0,0,0,0,1,0,0,0, 0,0, 0, 0, 0]
supp 12 = {6, 13, 15, 20}
u2 =15,4,4,3,3,7,2,2,4,5,3,2,7,2,7,5,3,5,5,7,3,3,2,4,2,4, 4, 5]

supp u2 =1{1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25, 26,27, 28}

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

RPARTS [5, 2, 3, 5, 2, 3]
BPARTS [3, 4, 1, 1, 6, 3]

a=(3 1> 1 1 1
14 7 14 14 7 14

Action of R and B on the blocks of the partitions:
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R-BLOCKS,
[9,B,C,6,1,8,6,9,8, 1, C, B]
B-BLOCKS,
[3,CB,C,B,2,5,7,A,4,4,5]
with invariant measure, [2,1,1,3,3,2,1,2,2,1,5,5]
N by blocks, N - check: true

by ={4,5,7, 8}
by, =1{1, 2, 3, 4}
b3 =1{5,6, 7, 8}
bg =11, 3, 4, 8}
bs ={2,5,6,7}
bg =1{1, 2, 3, 6}
b; ={3,4,7,8}
bg ={1, 4,5, 8}
bg =1{2, 3,6, 7}
b1g =11, 2,5, 6}
b11 =1{1,5,6, 8}
b1 =1{2,3,4,7}

dim(span of partition vectors), rank(Ng), rank(N): 5,5,5

h[2] O 0 0 0 0 hnl1] O
0 h2] O 0 0 0 0 h[l1]
0 0O h[2] O A[1] O 0 0
0 0 0O h[2] O A[1] O 0
0 O h[1] 0 h2] O 0 0
0 0 0O hl1] O h[2] O 0

h[1] o0 0 0 0 0 hl2] O
0O hnl1 O 0 0 0 0 hl2]

Centralizer =

LIE STRUCT URE
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Dimension of Lie algebra: 28, Shape: 23 @ 5/3

1 01 -1 0

1 01 0 -1

1 -11 0 0

1 0 0 0 O

CLB =

O 1 0 O O

O 01 0 O

O 0 01 o0

O 0 0 0o 1

R and B Cycles. V.

oloo0oo0001l Logologlly
2 2 2 2 Y 72 2
1 1 1 1 11
02000002 40040440
1 1 1 1 11
07000005 ZOOZOZZO
1 1 1 1 11
00050500 ZOOZOZZO
Or = 1 1QB=1 1 11
OEOOOOOE ZOOZOZZO
1 1 1 1 11
OOOEOEOO ZOOZOZZO
1 1 1 1 11
05000005 ZOOZOZZO
1 1 1 1 11
OEOOOOOE ZOOZOZZO

Qr in Vec(K)? , {{2, 8}, {4, 6}}, false

Qp in Vec(K)? , {{1, 4, 6, 7}}, true
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D
ol"u

NE
ol
-y

-l>||
N
o\l

.I_. -blw -l>|| 4>|||_l
= o Slw o3

N I
o|"' o|

Omega-checks true, true

"I-Vis singular"

nR=(o 204
n3=(% 00 %
LOCAL GROUPS

ool

I

NI

11 27
40 40
13 -19
40 40
21 =3
40 40
=3 =11
40 40
29 13
40 40
=7 1
40 40
19 3
40 40
17 9
40 40
3
g) VS (0

ENE

o) vs

http://sadie:15001/home/ph/maple/TRUNS/XML...

~21 3 -—29 -13 19
40 40 40 40 40
=3 9 =7 1 17
40 40 40 40 40
=11 13 =19 =3 29
40 40 40 40 40
3 1 17 9 =7
40 40 40 40 40
~19 -3 -11 -27 21
40 40 40 40 40
17 -11 13 -19 -3
40 40 40 40 40
~29 27 -21 3 11
40 40 40 40 40
-7 =19 -3 -11 13
40 40 40 40 40

000000 O0) ugvsQi-v)~—1

o
o

I
NI
N

o) uQg vs QU+Vv) 1

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

1, "range’, [2, 8], [[8, 2, 8, 8, 2, 2, 2, 8], [2, 8, 2, 2, 8, 8, §, 2]]

2’ "range"’ [41 6]’ [[6’ 4’ 6’ 6’ 4’ 4’ 4’ 6]’ [4’ 6’ 4’ 4’ 6’ 6’ 6’ 4]]

3’ "range"l [37 5]’ [[5’ 3’ 5’ 5’ 3’ 3’ 3’ 5]’ [3l 5’ 3’ 3’ 5’ 5’ 5’ 3]]

4! "range"’ [1’ 7]’ [[7’ 1’ 7! 7’ 1’ 1’ 1! 7]’ [1’ 7’ 1! 1’ 7’ 7’ 7! 1]]

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

1, "range’, [2, 8], [[8, 2, 2, 8, 8,2, 2, 8], [2, 8,8, 2, 2, 8, §, 2]]

2’ "range"’ [4’ 6]’ [[6’ 4’ 4’ 67 6’ 4’ 4’ 6]’ [4’ 6’ 6’ 4’ 4’ 6’ 6’ 4]]
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3, "range’, [3, 5], [[5, 3, 3,5,5,3, 3,5}, [3,5,5, 3, 3,5,5, 3]
4,"range", [1, 71,1[7,1,1,7,7,1,1,7],11,7,7,1,1, 7,7, 1]]

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

1, "range", [2, 8], [[8, 2, 2, 2, 8, 8, 2, 8],[2, 8, 8, 8, 2, 2, 8, 2]]
2, "range’, [4, 6], [[6, 4, 4, 4,6, 6, 4,6],[4, 6, 6,6, 4,4, 6, 4]]
3, "range’, [3, 5], [[5, 3, 3, 3,5,5,3,5],[3,5,5,5, 3, 3,5, 3]
4,"range", 1, 71, ([7,1,1,1,7,7,1,7],11,7,7,7,1,1, 7, 1]]
4, "partition”, {{3, 4, 7, 8}, {1, 2, 5, 6}}

1, "range", [2, 8], [[8, 8, 2, 2, 8, 8, 2, 2], [2, 2, 8, 8, 2, 2, 8, §]]
2, "range", [4, 6], [[6, 6, 4, 4, 6, 6, 4, 4],[4, 4,6, 6, 4, 4,6, 6]]
3, "range’, [3, 5], [[5, 5, 3, 3,5,5,3,3L,[3,3,5,5, 3, 3,5, 5]
4, "range", [1, 71,17,7,1,1,7,7,1,1],1,1,7,7,1,1, 7, 7]

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

1, "range”, [2, 8], (I8, 8, 8, 2, 2, 8, 2, 2], [2, 2, 2, 8, 8, 2, 8, 8]
2, "range’, [4, 6], [[6, 6, 6, 4, 4, 6, 4, 4], [4, 4, 4, 6, 6, 4, 6, 6]]
3, "range’, [3, 5], [[5, 5,5,3,3,5,3,3],3,3,3,5,5, 3,5, 5]]
4,"range", 1, 71, ([7,7,7,1,1,7,1,1],[1,1,1,7,7,1,7, 7]

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

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

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

g1 = |l
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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 :=

Group spectrum: 1+ t+ t2

= N =

_ O M

http://sadie:15001/home/ph/maple/TRUNS/XML...

Molien Seriesto order 10: 1+t + 2t2 + 2t3 +3t% +3¢° +4t6 +4t7 + 5t8+ 5

t2 + 6t10

n-choose-rank
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{1, [1, 2]}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [1, 71}, {7, [1, 8]}, {8, [2,
3]}’ {91 [2’ 4]}’ {10’ [2’ 5]}’ {[2’ 6]’ 11}’ {12’ [2’ 7]}’ {13’ [21 8]}’ {14’ [31 4]}’ {15’ [3’
51} {16, [3, 61}, {[3, 7], 17}, {[3, 8], 18}, {19, [4, 51}, {20, [4, 61}, {[4, 7], 21}, {22, [4,
81}, {23, [5, 61}, {24, [5, 71}, {[5, 8, 25}, {[6, 7], 26}, {27, [6, 81}, {[7, 8], 28}
KERNEL HIERARCHY

me =
(0 000010000001 01000O01O00O0OO0OO0ODO0OO0 O)

{6, 13, 15, 20}

uz2 =
(5 4 4 3 3 7 2 2 45 3 2 7275355733242 414

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

picheck (1 11111 1 1)

picheck (1 1 1 1 1 1 1 1)

Column Projections

397 of 458 08/21/2008 02:08 PM



http://sadie:15001/home/ph/maple/TRUNS/XML...

2 5
07000007
01 000O0OO0OTO O

5 2
07000007
032000003

P = , s idem-checks NO-checks
07000007

4 3
07000007

5 2
07000007
0000O0O0OO0O1

3 4
00070700
3 4
00070700
5 2
00070700
0001O0O0O0O0

Py = , s idem-checks NO-checks
00070700
0O000O0OOT1O0D0
4 3
00070700
4 3
00070700
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idem-checks NO-checks

o o (@) o o
o o o o o

NIV N[ NIV O Nu = N[ Nw
o () o o o

Nl Njw N = NI © NI N[A
o (@) (@) o o
o o (@) o o
o o o o o

o
o
o
o
o

idem-checks NO-checks

NN = Nw Nw N NI N ©

N © NI NI+ NJw NJw NN =
o
o
o
o
o

Row Projections
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wv wv

Y 4

O (9]

) (7}

N =

¢ I

I

£ £

') (]

S S
—Il+ O o o s+ I+ O < o o s s O o < <
o At -t s O o A+ O o o s+ A+ O o < <
—<+ O o o -t =+ O —|<r <+ A<+ O o <+ <+ O o
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CHECKING NULLSPACES
mA=[-1,10,0,0,0, -1, 1]

00 -11-1100 O -s 0sO0Os 0 -s
kerNe=|0 1 -1 0 -1 0 0 1 -t 0 t 0Ot O -t O| RB
10 -10-1010 -t -s st st —t -s

checks
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mAviaker NC(0 1 -1)

0 0 -1 0 —-s 0
O 0 0 -1 -t 0 S
-1 0 0 O 0O 0 -t
ker Mg = 0 -1 00 0 s -t 0 RB checks
1 0 0 O 0O 0 t -s
0 1 0 O 0 -s t O
0 0 1 © s -t 0 O
o 0 0 1 t 0 0 -—s
1 0 1 =1 0 s -=s s+t 0 O
1 01 0 -1 t -t t 0 s
1 -11 0 O t O t -t s
ker My = 1 0000 t 0 s+t -t 0 RB checks
0O 1 0 0O O s 0 S t -s
0O 01 0 O s 0 0 t O
0O 0 01 O t s 0 0
0 0 0 0 1 s t s 0 -s

nxT=(4 0 4 0 0)
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2 2 2 5 5 5
123737737073
2 3 0405
7 1170770 10000000
2 3 0405 01100000
7]']'7077O
01100000
2 3 3 7149204
777170773 ~looo10000
RNoR™ =1 s 32 ™ looo001001
7007137321
00000100
244 934123
7 7 7 7 7 7 0 00O0O0O0O0OO0OT1TO0
0555222 00001001
7 7 7 7 7 7
5 4 3 2
7007132321
2 4 4 3 3 5
19777707
2 133445
7 7 7 7 7 7 1 0000O0O00DO0
4 3 3 4 01000000
131100324
. 3 . 00110000
77110057 Jloo110000
SNoB™ =1, 23’ Tloooo1100
34001143
. . 5 00001100
7700113573 00000010
0 333442 0000O0O0OO0T1
7 7 7 7 7 7
5 4 4 3 3 2
707773731

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2
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CNM = Skew T = Skew

O O O O O O O O

© O O O O O O O 00000 o o o
© O ©O O O O O O 0o o000 o o o

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

Omega =

© O ©O O O O O O o000 o o o
© O ©O O O O O O 0o o000 o o o

© O ©O O O O O O 0o 0o oo o o
© O O O O O O O 0o o000 0o o o

© O ©O O ©O O O O 0o 0o oo o o
O O O O O O O O

~Nju

=
E RN
vl
o

5

|
O »h O O O O O H
NI N NJw NJw NN

A O O O O ©o M O
© o o d O M O O
o o M O M O O O
© o o d O M O O
o o M O M O O O
©O d O O O O O »
A O O O O © M O
=
|

o
|
|
[N
|
lw
[}
NIV Nw N N NN

~N
NN

7
5 4 2
70777773 1

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

NM = 16T + 0Q
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4 28 28 28 28 4 28 28 28 28 4 14 28 7 7 28 28 14 4
"IS NM in Vec(K)?", true

20 12 12 20 20 12 12 20
NM(47777477 4

~|oo
|

2001616121284)

~|
N

“IS MN in Vec(K)?", true

20 12 12 20 , 20 12 12 20
I\"’\'(47777477774

Nfoo
N
o

20 5 16 16 12 12 8
70777774)

T=32/1,rank = 2, ratio = 16/1, n%/r = 32/1
T =32/1,r=1/2,1T/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, 6, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 48

dim span idems 16 vs no. of idems 24
"PT1" = {{1, 3, 4, 8},{2, 5, 6, 7}}
"PT2" ={{1, 4,5, 8},1{2, 3,6, 7}}
"PT3" = {{1, 5,6, 8}, {2, 3, 4, 7}}
"PT4" = {{3, 4,7, 8,1{1,2,5, 6}}
"PT5" = {{4, 5, 7, 8}, {1, 2, 3, 6}}
"PT6" = {{1, 2, 3, 4}, {5, 6, 7, 8}}
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"RG1" = {2, 8}
"RG2" = {4, 6}
"RG3" = {3, 5}
"RG4" = {1, 7}

-1 3 -1 -1 -1 -1 -1 3
7 9 17 17 25 25 -1 33
8 56 56 56 56 56 8 56
9 7 33 17 9 25 33 -1
56 8 56 56 56 56 56 8
17 33 7 33 -1 9 25 9
56 56 8 56 &8 56 56 56
17 17 33 7 9 -1 25 25
56 56 56 8 56 8 56 56
25 9 -1 9 7 33 17 33
56 56 8 56 &8 56 56 56
25 25 9 -1 33 7 17 17
56 56 56 8 56 8 56 56
-1 33 25 25 17 17 7 9
8 56 56 56 56 56 8 56
33 -1 9 25 33 17 9 7
56 8 56 56 56 56 56 8
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-1 -1 -1 -1 -1 -1
1 = 5 5 5 35 1 =
-1 -1 -1 -1 -1 -1
5 1 55 35 35 3 1
-1 -1 -1 -1 -1 -1
3 3 1 3 1 3 3 3
=1 =1 -1 =1 =1 =1
3 3 3 1 3 1 3 3

Mc-scaled = Nc-scaled =

=1 -1 47 =1 4 =Z1 =1 -1
3 3 3 3 3 3
-1 -1 -1 -1 -1 -1
3 3 3 ! 5 1 5 =

-1 -1 -1 -1 -1 -1
1 5 5 5 5 35 1 =
-1 -1 -1 -1 -1 -1
5 1 55 35 35 3 1
, 9 17 17 25 25 -1 33

49 49 49 49 49 7 49
9 4 33 17 9 25 33 -1
49 49 49 49 49 49 7
17 33 , 33 -1 9 25 9
49 49 49 7 49 49 49
17 17 33 ; 9 =1 25 25
49 49 49 49 7 49 49
25 9 -1 9 ; 33 17 33
49 49 7 49 49 49 49
25 25 9 -1 33 4, 17 17
49 49 49 7 49 49 49
-1 33 25 25 17 17 | 9
7 49 49 49 49 49 49
33 -1 9 25 33 17 9 4
49 7 49 49 49 49 49
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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
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© O O O O O O OO 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 OO O oo 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

Eigenvalues M,

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

Eigenvalues N

[0., 0., 0., 3.,0.2466909938, 1.753309006, 0.7884097369, 1.211590263]
Eigenvalues M-scaled

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

Eigenvalues N-scaled

[0.,0.,0.,3.428571429, 0.2819325648, 2.003781721, 0.9010396996,
1.3846745 86]

NullSpace M,

{f0,0,0,0,1,1,1,1},I0,0,0,1,1,0,1,1],[10,0,0,0,0,-1,0], [0, 1, 0, 0, 0, O,
01 _1]s [01 01 11 Os _11 01 01 O]}
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NullSpace N,

{1, -1,0,0,0,0,1,-1},[0,-1,1,0,1,0,0, -1}, [0, -1,0, 1,0, 1, O, -11}
Eigenvalues Mg

8., 8.,38.,8.,0.,0.0.,0.]

Eigenvalues Ny

[0.,, 0., 0., 4.,0.2466909938, 1.753309006, 0.7884097369, 1.211590263]

NullSpace Mg

{[01 01 _1’ 01 1: O) Ol O]; [O’ 0’ O’ _11 0! 1’ O’ 0]1 [_1’ O’ 01 O’ 0’ 0’ 11 O]’ [O’ _11 O’ O’ O’
0,0, 1]}

NullSpace Ny

{(0,0,1,-1,1,-1,0,0},1[1,0,0,-1,0,-1,1,0], [0, 1,0, -1, O, -1, O, 1}
Eigenvalues M

[4.,-4.,4.,-4.,4.,-4.,4., -4]

Eigenvalues N

[0., 0., 0.,4.,-1.753309006, -0.2466909938, -1.211590263, -0.7884097369]
NullSpace M

{}

NullSpace N

{-1,0,0,1,0,1,-1,0],[-1,1,0,0,0,0,-1, 1], [-1,0, 1,0, 1, O, -1, O}

Harmonic Basis
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05443372
50245 3 27
4 2 02 75335
4 42 057 3 3
35750242
33572044
72 3 3 4405
27532450
R:[3,8,8,6,7,4,4,2]
B:[6,3,1,1,2,7,5, 5]

TRACE TWO =1

det AT =

o

AT =

o ol O|un

0

o

o o] [V;]

1
6

[«2] [V B <] =

o

0

0

A= Q= o

o

0

o

(2], )] [V, ]

o [©)][¥;]

o

o o=

AT ranking is 4, "vs", 8

Level 2 det =

412 of 458

1

1073741824

1 2 2 2
Te(—1+0)2(1+1)2(1)

o
o

o
o |~ O~

o |l O
o

(—1+5)(5412 + 180s + 145252 + 101s> — 101s% +
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205> — 285 + 357 + s8) (-6262 — 33875 — 286452 — 31353 + 627s% + 3945°
+3235% — 857 — 1358 — 1559 — 3510 4 11

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

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

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

NullSpace of R
{1, 0,0,0,0,0,0,0]I0,0,0,0, 1,0, 0, O}
NullSpace of B
{[0,0,0,0,0,0,0,1],[0,0,0,1,0,0, 0, 01}

NullSpace of R*

{fo,0,0,0,0,1,-1,0],1[0, 1,-1,0,0, 0, 0, 01}
NullSpace of B*
{fo,o,1,-1,0,0,0,0]I[0,0,0,0,0,0, 1, -1]}
FIXED POINTS DIMENSION 1
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D= N
BN~ N~ N
= N
Dlw N
Alw N~ N

o

N|= N= DNlw
—

N~ N~ D

o
=

PROTO-M =

[

o
Mlw NF Dl

A= N, D=

=

(@)
N~ N, Dlw

Alw N= D=

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

Mlw N N
A= N[= N

=
o

o

Nk Nk B
Nl Dlw
Dlw

[
N N Dlw
N~ D
I

"RANK of Nis ", 5, "RANK of Mis ", 8
"RANK of the KERNEL is ", 2

“ldemSolvability Check", 3 "Trace mark", 2, "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]lv[5] + v[2]v[6] + v[3]v[7] + v[4]v][8])

Group spectrum 1+t + t2

KERNEL STRUCT URE

"PT1" ={{1, 2, 3, 8},{4, 5,6, 7}}
"PT2" = {{1,6,78,1{2,3,4,5}
"PT3" ={{1, 4,6, 7},{2, 3, 5, 8}}
"PT4" = {{2, 5,7, 8} {1, 3, 4, 6}}
"PT5" = {{1, 2, 3, 4}, {5, 6, 7, 8}}
"RG1" = {4, 8}

"RG2" = {3, 7}
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"RG3" = {2, 6}
"RG4" = {1, 5}
m2 =1[0,0,0,1,0,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,0, 1,0, 0,0, 0, 0, 0]
supp M2 = {4, 11,17, 22}
u2=1[3,2,2,4,1,2,2,1,2,1,4,3,2,1,2,3,4,3,2,2,3,4,3,2,2,1,2,1]

suppu2 ={1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25,26,27,28}

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

(1 1 1 1
3‘(4 4 4 4)
RPARTS [1, 2, 1, 3, 2]
BPARTS [2, 4, 4, 5, 2]

Action of R and B on the blocks of the partitions:
R-BLOCKS,
[4,7,6,7,9,8,4,8,9,5]
B-BLOCKS,
[7,4,2,A,A 3,3,7,4, 1]
with invariant measure, [1, 1,2, 3,1, 1, 3,1, 1, 2]
N by blocks, N - check: true

b1 =1{1,2,3,4}

by = 1{5, 6, 7, 8}
b3 =12,5,7, 8}
by =1{1,6,7, 8}
bs =1{1, 4, 6, 7}
b =1{2,3,5, 8}
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b; =1{2,3, 4,5}
bg =1{1, 2, 3, 8}
bg =1{4,5, 6, 7}
b1o =11, 3, 4, 6}

dim(span of partition vectors), rank(Ng), rank(N): 5,5,5

M2 0 0 O K1 0 0 O
0O h2] 0 0 O A1l 0 O
0O 0 h2] 0 O 0 A1 O
0O 0 O h2] 0 O 0 hI]

Wl 0 0 0 h2] 0 0 O
O h1 0 0 0 h2] 0 O
0O O A1l 0 0 0 h2] O
O 0 O A1 0 0 0 h2]

Centralizer =

LIE STRUCT URE

Dimension of Lie algebra: 27, Shape: 23 @ 4/3

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

R and B Cycles. V.
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1 1 1 11 1 11
05000005 ct 569880
1 1 1 11 1 11
020000073 666°6606 °
L 1 11149111
0 2 00000 2 6 6 6 0 6 6 6 0
1 1 1 11 1 11
00030300 66665656 °
R = 14 1 BTl 11 111
00030300 66665656 °
1 1 1 11 1 11
00030300 666 65656 °
1 1 1 11 1 11
00030300 666 65656 °
1 1 1 11 1 11
05000005 ct 569880
Qr in Vec(K)? , {{2, 8}, {4, 6}}, true
Qg in Vec(K)?, {{1, 2, 3,5, 6, 7}}, true
3 11 27 =21 3 =29 -13 19
40 40 40 40 40 40 40 40
11 13 -19 -3 9 -z 1 17
40 40 40 40 40 40 40 40
27 21 -3 -1 13 -19 -3 29
40 40 40 40 40 40 40 40
19 -3 -11 13 1 17 9 -7
v 40 40 40 40 40 40 40 40
3 -29 -13 19 3 11 27 =21
40 40 40 40 40 40 40 40
9 -7 1 17 -u 13 -19 -3
20 40 40 40 40 40 40 40
13 =19 -3 29 =27 2 =3 -1
40 40 40 40 40 40 40 40
1l 17 9 -7 =19 =3 =11 13
40 40 40 40 40 40 40 40

Omega-checks true, true

"I-V is singular"
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1 1 1 1 -1
me=(02 0% 0% 02)vs(00000000) udgysa(-v)

(L 11,111 1119111 1
173—(6 5 G 0 5 6 6 O)vs(6 5 G 0 5 6 6 O) uQpg vs Q(1+V)

LOCAL GROUPS

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

1, "range”, [4, 8], [[8, 8, 8, 4, 4, 4, 4, 8], [4, 4, 4, §, §, §, 8, 4]]
2,"range", [3,71,107,7,7,3,3,3,3,71,13,3,3,7,7,7, 7, 3]
3, "range’, [2, 6], [[6, 6, 6, 2, 2, 2, 2, 6], [2, 2, 2,6, 6,6, 6, 2]]
4, "range", [1, 5], [[5,5,5,1,1,1,1,5],[1,1,1,5,5,5,5, 1]]
2, "partition”, {{1, 6, 7, 8},{2, 3,4, 5}}

1, "range”, [4, 8], [[8, 4, 4, 4, 4, 8, 8, 8], [4, 8, 8, 8, 8, 4, 4, 4]]
2,"range", [3,7],1[7,3,3,3,3,7,7,71,13,7,7,7,7, 3, 3, 3
3, "range", [2, 6], [[6, 2, 2, 2, 2, 6, 6, 6], [2, 6,6, 6,6, 2, 2, 2]]
4, "range", [1, 5], 5, 1, 1,1, 1,5, 5,5],[1,5,5,5,5,1, 1, 1]]
3, "partition”, {{1, 4, 6, 7}, {2, 3, 5, 8}}

1, "range”, [4, 8], [[8, 4, 4, 8, 4, 8§, 8, 4], [4, 8, 8, 4, 8§, 4, 4, 8]]
2,"range", 3, 71,117,3,3,7,3,7,7,31,13,7,7,3,7,3,3, 71
3, "range”, [2, 6], [[6, 2, 2, 6, 2, 6,6, 2],[2,6,6, 2,6, 2, 2, 6]]
4, "range", [1, 5], [[5, 1, 1,5, 1, 5,5, 1],[1,5,5,1,5, 1,1, 5]]
4, "partition”, {{2, 5, 7, 8}, {1, 3, 4, 6}}

1, "range”, [4, 8], [[8, 4, 8, 8, 4, 8, 4, 4], [4, 8, 4, 4, 8, 4, 8, §]]
2,"range", 3,71,117,3,7,7,3,7,3,31,13,7,3,3,7,3,7, 71
3, "range", [2, 6], [[6, 2, 6, 6, 2, 6, 2, 2], [2, 6, 2, 2, 6, 2, 6, 6]]
4, "range", [1, 5], [[5, 1, 5,5,1,5,1,1],[1,5,1, 1,5, 1, 5, 5]]
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5, "partition”, {{1, 2, 3, 4}, {5, 6, 7, 8}}

1, "range", [4, 8], [[8, 8, 8, 8, 4, 4, 4,4],[4,4, 4,4, 8, 8, 8, 8]
2,"range", [3,71,1[7,7,7,7,3,3,3,31,13,3,3,3,7,7,7, 7]]
3, "range", [2, 6], [[6, 6, 6, 6, 2, 2, 2, 2],[2, 2, 2, 2, 6, 6, 6, 6]]
4, "range", [1, 5], [[5, 5,5,5,1,1,1,1],[1,1,1, 1,5, 5, 5, 5]

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

g1 = |l
g = [, 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.
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PermChars : =

= N
= O K

Group spectrum: 1+ t+ t2

Molien Seriesto order 10: 1+t + 2t2 + 2t3 +3t4 +3¢t° + 4t6 +4t’ + 5t8 +5
t9 + 6t10

n-choose-rank

{1, 11, 2]}, {2, [1, 3]}, {3, [1, 4]}, {4, [1, 51}, {5, [1, 61}, {6, [1, 7]}, {7, [1, 81}, {8, [2,
311,19, [2, 413, {10, [2, 51}, {[2, 6], 11}, {12, [2, 71}, {13, [2, 8]}, {14, [3, 4]}, {15, [3,
51}, {16, [3, 61}, {17, [3, 71}, {18, [3, 8]}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 7]}, {22, [4,
81}, {23, [5, 61}, {24, [5, 71}, {25, [5, 81}, {26, [6, 71}, {27, [6, 8]}, {28, [7, 8]}
KERNEL HIERARCHY

me =
(0001000000100000100001000000)

{4, 11, 17,22}

uz2 =
(322412212143212343223432212

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

picheck (1 1 1 1 1 1 1 1)

picheck (1 1 1 11 1 1 1)
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Column Projections

0

0

0

o

D=, O DR N DWW = DWW N

O BN N NR = AW NE N

0

o

Dlw = Dl N D= O DR N

= dlw N NRFE O P N N
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idem-checks

idem-checks

NO-checks

NO-checks

08/21/2008 02:08 PM



http://sadie:15001/home/ph/maple/TRUNS/XML...

idem-checks NO-checks

N, Aw R D, N DN, O bDlw

o
N, D, O dw N DWW = DR
o
o
o

o
o
o
o
o
o

idem-checks NO-checks

N~ NF RAw O N~ NRF BR
o
o
o

NRr NRFR DR = N N BDw O

Row Projections
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s st st O o o o v O At Ht HIt HI O o o
<t e s O o o o < <+ O o o O Ht Al A«

Il I

— N

o o
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(7p] wv

R ~
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7] 7]
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i ?
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wv

Y4

v

v

<

I8

=

(]

9
o o o o i I I A
o o o o Al A A A
o (@ o o s A A A
(@ o o o s A A A
At I A A O o o o
gt A A A o o o o
<t s S o o o o
] A R TR S T RS TR o o o o

Il

LN

o

o

N N — O N N mMm <
N —w O = N mMm < m
Mm O = N = < ™m N
SO m N N < —= N N
N N M <t NN~ O
N N < MmN~ O
- <t n N m O —~
<t = N N O m N N
I
=
Z
—|c0 —i|CO _I__m o —|c0 —i|CO 3_m —|<r
—i|c0 _I__m o _I__m —i|c0 3_w <t 3_m
3_m o _I___Gl_u —i|cO _I___ﬁl_u —| < 3_m —i|CO
o 3_m —|C0 |00 | _I__m —|cO0 —i|CO
—|c0 |00 3_r_I.O —|<+ —|o0 |0 l_m o
—i|cO 3_m —|< 3_m —i|cO l_m o l_m
1_w <t 3__Rl_u —i|cO 3__Rl_u o _I__m —i|CO
<t _I__m —|cO —i|CO o 3_w —|00 —i|CO
I
-

CHECKING NULLSPACES

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

-1 00
-1 10

-1 010

0
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0 0
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t O

-1 001

1
0

ker NC

-t

t O

-t
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checks

mAviaker NC (1 -1 0)

O 0 0 1 O s -t O
O 0 1 O -s t 0
0O 1 0 O -5 0 t
ker Mg = 1 0 00 0 0 =st RB checks
0O 0 0 -1 0O -s t O
O 0 -1 0 s -t 0 O
0 -1 .0 O s 0 0 -t
-1 0 0 0 0 0 s -t
1 -1 0 O 1 s 0 t -s s
1 0 -1 0 1 t 0 0 -t t+s
1 0 0 -11 t -t 0 O t+s
ker M¢ = L 00 00 t-t s 0 ‘ RB checks
01 0 0 O t 0 -t s t
0O 0 1 0 O s 0 0O t 0
0O 0 o0 1 O s t 0 0
0 0 0 01 st -s 0 s

nxt =(4 0 0 0 4)
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1 1 1 3 3 3
1 22207772
1 1 3 1
L1 1 2 2 L
4 23003 10000000
1 13 1 11
l1113001 0 00000
01100000
1114311,
3 2 2 V7237 3 00010000
RNpR* = ,RR* =
o 2337111 00001000
4 4 13 4 4 1
, o 1 00000110
20052115 00000110
3 11 1 00000O0O0 1
200322113
3 1 1 1 1
222023221
1 3 3 3 1 1
1222092773
1,113,511
4 2 2 4 2 2 10000000
31 11 1
31111100 01000000
. . 00110000
721173500 00110000
BNgB* =  BB* =
o311 ,133 00001000
4 4 % 4 4 3
00000100
3 o111 411
4 2 2 4 2 2 0 00O0O0O0O0OT11
11 3 1 00000O0T1 1
72007211
1 1 3 1
720023211

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2
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0000O0O0O0OO 0O0000O0O0O0OO
0000O0O0O0OO 0000O0O0O0OO
0000O0O0O0OO 0O0000O0O0O0OO
0000O0O0O0OO 0O0000O0O0O0OO
CNM = Skew T = Skew
0000O0O0O0OO 0O0000O0O0O0OO
0000O0O0O0OO 0O0000O0O0O0OO
0000O0O0O0OO 0000O0O0O0OO
0000O0O0OO0OO 0000O0O0OO
0000O0O0O0OO
0000O0O0O0OO
0000O0O0O0OO
0000O0O0O0OO
Omega =
0000O0O0O00O
000O0OO0OO0OO0OO0OO
000O0OOO0OO0OO0OO
000O0OO0OO0OO0OO0OO
1 1 1 31 1
122207233
1,313,511
4 0004000 4 4 2 4 4 2
04000400 137131141
2 4 4 2 4 4
00400040
113,111,
00040004 2 2 4 2 2 4
Mo = No =
4 0004000 o3 11,111
4 2 2 4 2 2
04000400
3 ol1114 31
00400040 4 4 2 4 4 2
00040004 114511343
2 4 4 2 4 4
1 1 1 1 1 3
2239323271

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

NM = 16T + 0Q
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"IS NM in Vec(K)?", true
NM(43223432234122302214)
"IS MN in Vec(K)?", true

MN(4 3 223 432234122302214)
T=32/1,rank = 2, ratio = 16/1, n%/r = 32/1
T =32/1,r=1/2,7T/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
NoMgo =0T + 32Q
There are, 5, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 40

dim span idems 16 vs no. of idems 20
"PT1" ={{1, 2, 3, 8},{4, 5, 6, 7}}
"PT2" ={{1,6, 7, 8, {2, 3, 4, 5}}
"PT3" ={{1, 4,6, 7},{2, 3,5, 8}}
"PT4" ={{2,5,7,84,{1,3,4,6}}
"PT5" = {1, 2, 3, 4}, {5, 6, 7, 8}}
"RG1" = {4, 8}

"RG2" = {3, 7}
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"RG3" = {2, 6}

"RG4" = {1, 5}
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3
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3
-1
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3
-1
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3
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3
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-1
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mM|co
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LN|cO

N0

—i|CO

mM|co

LN|c0
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LN|c0
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—i|c0
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LN|c0

N~|oo

—i|CO

m|co

—i|CO
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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 oo o o o o o
© O O O O O O OO 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 OO O oo 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

Eigenvalues M,

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

Eigenvalues N

[0., 0., 0, 3., 1.309016994, 0.1909830058, 1.809016994, 0.690983005 8]
Eigenvalues M-scaled

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

Eigenvalues N-scaled

[0., 0., 0., 3.428571429, 1.496019422, 0.2182662923, 2.067447994,
0.789694 864 2]

NullSpace M,

{[01 0’ _1’ 01 O’ O’ 1’ O]; [O’ 0’ O’ _11 0! O’ O’ 1]1 [O! Ol 11 11 1; 1’ O’ 0]’ [1’ O’ 01 O’ _1’
0,00,[0,1,1,1,1,0,0,0] }

08/21/2008 02:08 PM



http://sadie:15001/home/ph/maple/TRUNS/XML...

NullSpace N,
{-1,1,0,0,-1,1,0,0),I[1,0,1,0,-1,0,1,0],[-1,0,0,1,-1,0,0, 11}
Eigenvalues Mg

8., 8.,38.,8.,0.,0.0.,0.]

Eigenvalues Ny

[0., 0., 0., 4.,1.309016994, 0.1909830058, 1.809016994, 0.690983005 8]

NullSpace Mg

{[01 01 O’ _11 O’ O) Ol 1]1 [_1! O’ O’ Os 1! O’ O’ 0]1 [O) _1’ 01 O’ 0’ 1’ 01 O]’ [O’ O’ _1’ O’ O’
0, 1, Ol

NullSpace Ny

{0, -1,0,1,0,-1,0,1],[1,-1,0,0,1,-1,0,0],1[0, -1, 1,0, 0, -1, 1, O}
Eigenvalues M

[4.,-4.,4.,-4.,4.,-4.,4., -4]

Eigenvalues N

[0., 0., 0.,4.,-0.1909830058, -1.309016994, -0.6909830058, -1.809016994]
NullSpace M

{}

NullSpace N

{f0,0,-1,1,0,0, -1, 1},[0,1,-1,0,0, 1, -1, 0], [1,0, -1, 0, 1, O, -1, O}

Harmonic Basis
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03224122
30121432
2 1012343
2210223 4
41220322
143230012
23432101
22342210
{2’415’61718}
R:[3,8,1,6,2,4,4,2]
B:[6,3,8,1,7,7,5,5]
TRACE TWO = 1
det AT =0
1 5
0000200
5 1
00200003
1 5
20000002
5 1
20000200
AT = 1 i
02000020
1 5
000%0020
1 5
000z2000
1 5
02002000
AT rankingis 3, "vs", 7
Level 2 det = ——2% _— ( —1023 — 335+ 7852 — 3053 — 32s% + 1850 — 257 _ §8

67108864
+59) (4141 -2121s— 55752+ 32753 + 269s% — 139s5° — 155° + 1357 4+ 258)
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(-1+5s)

RANK of R is 6

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

B ranking is 3, "vs", 6
BBAR ranking 1, "vs", 2

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

Eigenvalues

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

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

NullSpace of R
{l0,0,0,0,1,0,0,0]I0,0,0,0,0,0, 1, 0}
NullSpace of B
{[0,1,0,0,0,0,0,0]IO0,0,0,1,0,0, 0, O}

NullSpace of R™
{fo,0,0,0,0,-1,1,0][0,0,0,0,-1,0,0, 1]}
NullSpace of B*
{fo,0,0,0,-1,1,0,0],[0,0,0,0,0,0, -1, 1]}
FIXED POINTS DIMENSION 1
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o
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N|—
o
N|—
[
= Nk N

=
N|—=

(@)
=

(=)
Nl N

o
N~ N

PROTO-M =

Nl N~ N
Y

= N~k N

= N

= N~k N
Nl N~ N

O hh O O O O O O
—
(@)
N|—
'—I

A O O O O o o o
©O O ©o d O O O O
©O O o O O O O O

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

= NFk N
(=Y
N[~
o
N~

Nl
N
N
N
N~
=
N[~
o

"RANK of Nis ", 5, "RANK of M is ", 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] + v[3] + v[4] + v[5] + v[6] + v[7] + v[8])
degree 2: % (v[1]lv[3] + v[2]v[4] + v[5]v[7] + v[6]Vv[8])

Group spectrum 1+t + t2

KERNEL STRUCT URE

"PT1" = {{3, 4, 6, 7}, {1, 2, 5, 8}}
"PT2" ={{3, 4,5, 6},{1,2,7, 8}}
"PT3" = {{1, 4, 5, 8}, {2, 3, 6, 7}}
"PT4" = {{2,3,5,6},{1, 4, 7, 8}
"PT5" = {{1, 4, 6, 7}, {2, 3, 5, 8}}
"PT6" = {{1, 4, 5, 6}, {2, 3, 7, 8}}
"PT7" ={{3, 4, 5, 8}, {1, 2, 6, 7}}
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"PT8" ={{3, 4, 7, 8}, {1, 2, 5, 6}}

"RG1" = {6, 8}
"RG2" = {5, 7}
"RG3" = {2, 4}
"RG4" = {1, 3}
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m2 =1[0,10,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1, 0,0, 1, O]

supp M2 =1{2,9, 24,27}

u2=1_1,2,11,1,1,1,1,2,1,1,1,1,1,1,1,1,1,1,1,1,1,1,2,1, 1, 2, 1]

suppu2 ={1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,

22,23, 24, 25,26,27,28}

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

RPARTS [5,5,3,3,1,1,7,7]
BPARTS [8, 2, 8, 2, 6, 4, 6, 4]

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

R-BLOCKS,

[A, B, A, 8, 10, 10, 4,4,B,1,2,5,1,8, 2,5]

B-BLOCKS,

[C,6,9,6,F,79C3,D,F,EE3,7D]

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

N by blocks, N - check: true

b1 =1{3,4,6,7}
by ={1,2,5, 8
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by =1{3, 4,5, 6}
by =1{1,4,5, 8}
bs ={3,4,5, 8}
bg =1{3,4, 7, 8
b; ={2,3,5, 6}
bg =1{2, 3,6, 7}
bg =1{1, 2, 7, 8}

b1g =11, 4,6, 7}
b11 =12,3,5, 8
b1 =11, 2,5, 6}
b13 =1{1, 4,5, 6}
b14 =1{1,4,7, 8}
b1s =1{2, 3,7, 8
b1 =11, 2,6, 7}

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

Centralizer =

LIE STRUCT URE

h[2]

0

h[1]

0

0
0
0
0

0

h(2]

0
h[1]
0

0
0
0

h[1]

0

h[2]

0

0
0
0
0
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0
h[1]
0
h(2]
0

0
0
0

Dimension of Lie algebra: 24, Shape: 18 6/3

0
0
0
0
h(2]
0

h[1]
0

5,5,5

0
0
0
0

0
h[2]
0
h[1]

0
0
0
0
h[1]
0

h(2]
0

0
0
0
0

0
h[1]
0
h[2]
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11 0 -1 0

11 0 0 -1

00 O 1 o0

00 O O 1

CLB =

11 -1 0 O

01 0 O O

00 1 O O

10 0 O O

R and B Cycles. V.

1 1 1 1
EOEOOOOO OOOOEOEO
1 1 1 1
OEOOOOOE 00005050
1 1 1 1
50500000 00005050
1 1 1 1
OOOEOEOO 00005050
Or = 1 | 8= 1 1
05000005 OOOOEOEO
1 1 1 1
00050500 OOOOEOEO
1 1 1 1
OOOEOEOO 00005050
1 1 1 1
OEOOOOOE OOOOEOEO

Qrin Vec(K)?, {{1, 3}, {2, 8}, {4, 6}}, false

Qg in Vec(K)? , {{5, 7}}, true
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3 11 27 —21 3 —29 -13 19
40 40 40 40 40 40 40 40
=11 13 =19 -3 9 -7 1 17
40 40 40 40 40 40 40 40
27 -—21 3 11 ~-13 19 3 =29
40 40 40 40 40 40 40 40
=19 =3 -1 13 1 17 9 -7
v 40 40 40 40 40 40 40 40
-3 29 13 -19 -3 -11 =27 21
40 40 40 40 40 40 40 40
S -7z 1 17 -Z11 13 =19 =3
40 40 40 40 40 40 40 40
13 -19 =3 29 =27 21 =3 11
40 40 40 40 40 40 40 40
1l 17 9 -7 =19 =3 11 13
40 40 40 40 40 40 40 40

Omega-checks true, true

"I-Vis singular"

(1 3 1 3 3 3 ~
"R-(g 16 8316 916 O 16)vs(o 000O0O0OO0) uQrvsQU-V
)—1

— 1 1 1 1 _1
mg=(0 000302 0)vs(0000% 03 0] udgvsou+v)
LOCAL GROUPS

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

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

2, "range", [5, 71, 1[7,7,5,5,7,5,5,71,15,5,7,7,5,7,7,5]]
3,"range", [2,4],[[4,4,2,2,4,2,2,4],[2,2,4,4, 2,4, 4, 2]]
4,"range", [1,31,1[3,3,1,1,3,1,1,3],[1,1, 3,3, 1, 3, 3, 1]1]
2, "partition”, {{3, 4, 5, 6}, {1, 2, 7, 8}}

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

2, "range", [5, 7], ([7,7,5,5,5,5,7,7,15,5,7,7,7,7,5, 5]
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3,"range", [2,4],[[4,4,2,2,2,2,4,4],[2,2,4,4,4,4, 2, 2]]
4,"range", [1,3],1(3,3,1,1,1,1,3,3],[1, 1, 3,3, 3,3, 1, 1]
3, "partition”, {{1, 4, 5, 8}, {2, 3, 6, 7}}

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

2, "range", [5, 71, [[7,5,5,7,7,5,5,71,[5,7,7,5,5,7,7, 5]
3,"range", [2,4],[[4,2,2,4,4,2,2,4],[2,4,4, 2, 2,4, 4, 2]]
4,"range", [1,3],113,1,1,3,3,1,1,3],[1,3,3,1,1, 3, 3, 1]]
4, "partition”, {{2, 3, 5, 6},{1, 4, 7, 8}}

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

2, "range", [5, 71, [[7,5,5,7,5,5,7,71,15,7,7,5,7,7,5, 5]
3,"range", [2,4],[[4,2,2,4,2,2,4,4],[2,4,4,2,4,4, 2, 2]]
4,"range", [1,3],1[3,1,1,3,1,1,3,3],[1,3,3,1, 3,3, 1, 1]]
5, "partition”, {1, 4, 6, 7}, {2, 3, 5, 8}}

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

2, "range", [5, 71, (7, 5,5,7,5,7,7,5),[5,7,7,5,7,5,5, 7]
3,"range", [2,4],[[4,2,2,4,2,4,4,2],[2,4,4,2,4, 2, 2,4]
4,"range", [1,3],113,1,1,3,1,3,3,1],[1,3,3,1,3, 1,1, 3]]
6, "partition”, {{1, 4, 5, 6}, {2, 3, 7, 8}}

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

2, "range", [5, 71, [[7,5,5,7,7,7,5,51,[5,7,7,5,5,5, 7, 7]]
3,"range", [2,4],[[4,2,2,4,4,4,2,2],[2,4,4,2,2,2,4, 4]
4,"range", [1,3],1[3,1,1,3,3,3,1,1],[1,3,3,1,1,1, 3, 3]]
7, "partition”, {{3, 4, 5, 8},{1, 2,6, 7}}

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

2, "range", [5, 71, (17, 7,5,5,5,7,7,51,[5,5,7,7,7,5,5, 7]
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3,"range", [2,4],[[4,4,2,2,2,4,4,2],[2,2,4,4,4, 2,2, 4]
4,"range", [1,3],1(3,3,1,1,1,3,3,1],[1, 1, 3, 3,3, 1, 1, 3]]
8, "partition”, {{3, 4, 7, 8}, {1, 2, 5, 6}}

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

2, "range", [5, 7], ([7,7,5,5,7,7,5,5),[5,5,7,7,5,5,7, 7]
3,"range", [2,4],[[4,4,2,2,4,4,2,2],[2,2,4,4, 2, 2,4, 4]
4,"range", [1,3]1,113,3,1,1,3,3,1,1],[1,1, 3,3, 1,1, 3, 3]

10
"group has’, 2, "elements" Group element 1,1 = <O 1)

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

"Symmetric?", true

Is Z in Vec(K)? true
(hl1] hi2])

"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
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1. 1.
EIGS =
5

PermChars : =

= N R
_ O B

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+t + 2t2 + 21‘3 + 3t4 + 3t5 + 4t6 + 41‘7 + 5t8 +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,
311,149, [2, 413, {10, [2, 51}, {[2, 6], 11}, {12, [2, 71}, {13, [2, 8]}, {14, [3, 4]}, {15, [3,
51}, {16, [3, 61}, {17, [3, 71}, {18, [3, 8]}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 7]}, {22, [4,
8]}’ {23’ [51 6]}’ {24’ [5’ 7]}’ {251 [5’ 8]}’ {26’ [6’ 7]}’ {271 [6’ 8]}1 {28’ [7’ 8]}

KERNEL HIERARCHY

m2 =
(O100000010000000000000010010)

{2,9,24,27}

uz2 =
(1211111121111111111111121121)

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

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

Column Projections

0

0

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

NFR = NF O NRF NRF N~ N

1 1)
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idem-checks

idem-checks

NO-checks

NO-checks
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1 1
05050000
01 00O0O0O0O0O0

1 1
05050000
00010O0O00O0

Ps=|o 1l ol oo o o| Iidem-checks NO-checks

2 2

1 1
05050000

1 1
05050000

1 1
05050000
10000O0OO0OO
1 1
50500000
001000O00O0
1 1
50500000

Pr=(1L 090100000 idem-checks NO-checks
2 2
1 1
50500000
1 1
50500000
1 1
50500000

Row Projections
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wv wv

7 7

O (9]

) (7}

N =

¢ I

I

£ £

') (]

S S
—Il+ O o Al I+ O o —|<r -l O o -+ O o < <
O Ht -+ O O it -+ O =<+ O o Hx O o Hx HIw
O Ht I O O gt -+ O o At H O A s O o
-+ O o <t -t O o —|<r o <+ A+ O <+ <+ O o
-+ O o It s O o <t Al O o s+ O o |t <
o <t -t O o <t -t O o =<+ A+ O =<+ I+ O o
o s+ HI+ O o < I+ O o =<+ A<+ O =<+ I+ O o
-+ O o i+ HI+ O () —|<r —<+ O o —<+ O o —< A<

Il I

2] <

o o

o o
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(7p] wv

Y Y

(@) O

7] 7}
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S S
o It s O I+ O o —|<t o Al -t O o o |t <
-+ O o —Als+ O Al I+ O o —<+ <+ O o o < <
—I+ O O Hg O H« -+ O -+ O O Ht A s+ O o
O H¥ HA O HIg O o < -+ O O H¥ Al H+ O o
—I+ O O Hg O HAv - O -+ O O Ht - s+ O o
o <t -t O -t O o —|<r o =<+ A+ O o o —< A<
o <t -t O -+ O o —|<r o =<+ A<+ O o o —< A<
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(Vs] wv

Y Y

[@) [}

7] 7}
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9 S
o o At I+ I O o < o o —t I+ O o < <
Al I+ O o () Al I+ O o o Al s O o —< <
< I+ O o o =t I+ O s s O o =<+ I+ O o
o O H¥ HI A O o Hx Al s+ O O Hx HI+ O o
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—l+ A+ O o o <t - O gt -t O o <t =t O o
It -+ O o O it I+ O < H O O Ht H«+ O o

Il I

~ 00

o o

o o
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N N N N N O N <
N N N N O N <
N N N N N < NN O
N N N N < N O N
N O N < N N N N
O N < N N N N N
N < N O N N N N
<t N O N NN NN
I
=
pZd
—|00 —i|CO —|c0 —i|CO o —|00 <+
—|00 —i|CO —i|c0 o —|00 |+ |00
—|00 —i|CO —|c0 |00 | |00 o
—|00 |00 |00 | |00 o —i|c0
—i|c0 o —|<t+ —Joc0 |0 |0 |0
o —i|c0 —i|oc0 |0 |0 |0 |00
—|c0 <+ o —|c0 |0 |0 |00
|+ |0 —|00 |0 |00 |00 |00

08/21/2008 02:08 PM

RB checks

—-t+ s
—t RB checks
-t
0O -t -s

-11 0000
-1 01010
-1 00101

-t+s 0

-10
-10
-s+t 0O

-11

mAviaker NC (1 -1 0)

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

ker N
-s+t 0

|
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0O 0 1 -11 t 0 0 s O
o 00 0 1| |-s 0 s t s
0 O 01 o -t 0O s+t —s s+t
0 0 1 0 O 0 t -t t
ker M¢c = s RB checks
0 1 0 0 O 0 -t t 0 s+t
1 00 0 O 0 —t s+t O
O -11 0 1 0 t s 0 0
-1 0 1 0 1 0 t 0 0 s
nxt =(0 0 4 0 4)
1 1 1 1 1 1
130333533
1,111 11
2 2 2 2 22 10000000
ol 11111 01000000
2 2 2 2 2 2
00100000
19glq1111
2 2 2 2 2 2 00010000
RNoR™=1, 1 1 1 R =l 0001001
1 000001710
333320110 00000110
1 1 1 1 00001001
1 1 1 1
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1 1 1 1 1 1
15033333
1, 11111
2 2 2 2 2 2 1 0000O0O00O0
o111 L1111 01 00O0O0OO00O0
2 2 2 2 2 2
0O00O100O0O00O0
1l o9l,1111
2 2 2 2 2 2 0O00O0O0O1O0O0O00O0
BNOB*:1111 ’BB*=00001100
22221100
111 0O00O0O0OO0O11O00
33232321100 00000011
1 1 1 1 000O0OO0OOO0OT11
1 1 1 1
Do these reconstitute N? , true
Ranks: 6, 6, "vs", 2
0O00O0OOOOO0ODO 0O 0O0OOOO0OO0ODO
0O00O0OOOOO0ODO 0O 0O0O0OOOO0OO0ODO
0O00O0OOOOO0ODO 0O 0O0OOOO0OO0ODO
0O00O0OOOOO0ODO 0O 0O0O0OOOO0OO0ODO
CNM = Skew T = Skew
0O00O0OOOOO0ODO 0O 0O0OOOO0OO0ODO
0O00O0OOOOO0ODO 0O 0O0OOOOO0ODO
0O00O0O0OOOOO0ODO 0O 0O0OOOOO0ODO
0O 0O0OOOOO0ODO 0O 0O0OOOOO0ODO
0O 0O0O0OOOO0OO0DO
0O 0O0O0OOOO0OO0DO
0O 0O0O0OOOO0OO0DO
0O 0O0OOOO0OO0DO
Omega =
0O 0O0OOOO0OO0DO
0O 0O0OOOO0OO0DO
0O 0O0OOOO0OO0DO
0O 0O0OOOO0OO0DO

452 of 458 08/21/2008 02:08 PM



http://sadie:15001/home/ph/maple/TRUNS/XML...

|_I
N~

o
|—=
|—=
|—=
|—=
|=

N
|—I
N|—
o
= N~ N

()
N[
=

=

~ N N~
— N~ o
— Nk N~
(=)
Nl— N
N~ N~ N
o N~ N
Nk N~ N

o »h O A O O O O
—
(-
N|—
(@)

4 O b O O O O O
o d O M O O O O
4 O b O O O O O

© o o o d O+ O
©O O ©o o o »~ o
© o o o O O

©O O © O o ~ o

= Nk N
(@)
N[~
=
N[~

N
Nl
N
N
N[~
o
N[~
[

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

NM = 16T + 0Q

"IS NM in Vec(K)?", true
NM(42222422224222222024)
"IS MN in Vec(K)?", true

MN(4 2 2 22 42222 422222202 4)
T=32/1,rank = 2, ratio = 16/1, n® / r = 32/1
T'=32/1,r'=1/2,7/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

IS NOMO a combination of T and Omega? , true
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NoMp = 0T + 32Q

There are, 8, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 64

dim span idems 16 vs no. of idems 32
"PT1" = {{3, 4, 6, 7}, {1, 2, 5, 8}}
"PT2" ={{3, 4, 5,6}, {1, 2,7, 8}}
"PT3" ={{1, 4,5, 8}, {2, 3,6, 7}}
"PT4" ={{2,3,5,6},{1, 4, 7, 8}}
"PT5" = {{1, 4, 6, 7}, {2, 3, 5, 8}}
"PT6" = {{1, 4, 5, 6}, {2, 3, 7, 8}}
"PT7" ={{3, 4,5, 8},{1, 2,6, 7}}
"PT8" ={{3,4,7,8},{1,2,5,6}}

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

mj|oo

mM|co

m|oo

mM|co

m|oo

|0

m|co

mM|oo

mM|co

mM|co

Moo

N|oo

m|co

mM|co

mj|oco

mM|co

m|oo

mM|co

(N[<%)

m|oco

mM|co

mM|oo

mM|c0

m|co

(N1

mM|oo

N|oo

mM|co

mj|oo

m|co

mM|co

mM|oo

~Joo

m|co

mM|co

mM|oo

m|co

mM|co

m|co

(N]<%)

m]|co

m|co

m]|co

mJ|co

m|co

(N1

mM|oo

m|co

m|co

mM|oo

m|co

m|co

Mc-scaled
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; 3 =L 3 3 3 3 3
;7 7 7 7 7 7 7
3 4 3 =1 3 3 3 3
7 7 7 7 7 7 7
-1 3 4, 3 3 3 3 3
7 7 7 7 7 7 7
3 =t 3 4,4 3 3 3 3
7 7 7 7 7 7 7
3 3 3 3 4, 3 -1 3
7 7 7 7 7 7 7
3 3 3 3 3 4 3 =1
7 7 7 7 7 7 7
3 3 3 3 -1 3 , 3
7 7 7 7 7 7 7
3 3 3 3 3 =1 3 4
/7 7 7 7 7 7 7
0O 00O0OOO0OO0OO0OO 0O000O0OOO0OO0OO0OO
0O 00O0OOOO0OO0OO 0O000O0OO0OO0OO0OO0OO
0O 00O0OOO0OO0OO0OO 0O000O0OO0OO0OO0OO0OO
0O 00O0OO0OOO0OO0OO 0O000O0OOO0OO0OO0OO
NcMe = McN¢ = commutator
0O 00O0OOOO0OO0OO 0O000O0OO0OO0OO0OO0OO
0O 00O0OOOO0OO0OO 0O000O0OO0OO0OO0OO0OO
0O 00O0OO0OO0OO0OO0OO 0O000O0OO0OO0OO0OO0OO
0O 00O0OO0OO0OO0OO0O0O 0O000O0OO0O0OO0OO0OO0OO
0 00O0OO0OO0OO0OO0OO
0O000O0OO0OO0OO0OO0OO
0 00O0OO0OO0OO0OO0OO
100000000
0 00O0OO0OO0OO0OO0OO
0O 00O0OO0OO0OO0OO0O
0 00O0OO0OO0OO0OO0OO
0O 00O0OO0OO0OO0OO0OO

Eigenvalues M,

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

[3.,0,0,0,1,1,1,1]

Eigenvalues M.-scaled

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

[3.428571429,0.,0.,0.,1.142857143, 1.142857143, 1.142857143,
1.142857143]

NullSpace M,

{[11 Ol 0’ 1’ 11 Ol O’ 1]’ [O’ O’ O’ O’ _1’ O’ 1’ O]’ [_1’ O’ 1’ O’ O’ 0’ O’ O]’ [1’ O’ O’ 1’ 1’ 1’
0,05,[0,1,0,-1,0,0,0, O}

NullSpace N,

{0, -1,0,-1,0,1,0,1)],[0,-1,0,-1,1,0,1,0]11,-1,1,-1,0,0, O, O}
Eigenvalues My

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

Eigenvalues Ny

[4.,0.,0,0,1,1.,1,1]

NullSpace Mg

{[_11 O’ 11 O! 01 01 O! 0]1 [01 O’ O! 01 _11 01 1! 0]1 [01 O! O! 01 O! _11 01 1]1 [O’ 1! 01 _11 01
0, 0, O}

NullSpace Ng
{-1,0,-1,0,1,0,1,0]I[1,0-1,0,0,1,0,1],[-1,1,-1,1,0,0, O, OI}
Eigenvalues M

[4.,-4.,4.,-4.,4.,-4.,4., -4]

Eigenvalues N

[4.,0.,0,0,-1., -1, -1, -1]
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NullSpace M

{}
NullSpace N

{[_15 1’ _1! 11 Oa 0’ O! 0]1 [_1’ O! _1’ 0) 1’ Ol 11 0]) [_1! 01 _1) O’ 01 11 0) 1]}

Harmonic Basis

01211111
10121111
21011111
12101111
11110121
11111012
11112101
11111210
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