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T-Run

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

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

o I

)

POSSIBLE RANKS

1x12
2 X6
3x4

BASE DETERMINANT 8325/65536,.1270294189
NullSpace of A
{2,4,5,7}41{1,3,6, 8}

Nullspace of A
{5, 73,{2, 4}1 °," [{6, 8},{1, 3}]
STRATIFIED CYCLE COVERS

Degree O
1

Degree 1
0

Degree 2
v[3] v[8] + v[4] v[7]

Degree 3
0

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

v[2] v[3] v[4]

Degree 6

v[8]

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[3] v[4] v[5] v[6] V[8] v[7] +

Degree 7
0

Degree 8

v[1] v[2] v[3] v[4] v[8] v[7]

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

TRACE TWO =1
det AT =0

o o
o o
o o= o
o ol

o o=

AT

A=
o
o
o

A~ O
[«2][9;]

o=
o
o

[e2]]¥;]

AT ranking is 3, "vs", 6

_ 225
Level 2 det = 1048576
3s+ 552 )
RANK of R is 4

o [«)][¥;]

[«2][9;]

[e2][9,]

o

o (2] [, )] [V, ]

[e2][9;]

(1+5)2(=1+5)(3+5s)(4—5s+52)(37+3s52)(-20-
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R ranking is 2, "vs", 4
RBAR ranking 2, "vs", 4
RANK of B is 4

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

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

Eigenvalues

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

B: [0,0,0,0,-1,1,1.1,-1.1]

NullSpace of R

{[o, o, 0,0,1,0,0,0;Io,0,0,0,0,H0,1,D0],]Io,o0,0,0,°0,0,-0,1][o0,o0,0,-o,1,0, 0]}
NullSpace of B

{[o, 1,0,0,0,0,0,0]I0,0,1,0,0,0,0,o0]I[000,1,0,0,0,0], [1,0,0,0,0, 0, 0, 0}

NullSpace of R*

{[0’ _11 0’ 01 0’ 01 01 1]5 [0’ _]-1 O’ 01 ]-’ 01 01 0]5 [_1’ 01 O’ 01 0’ 15 01 0]1 [_15 01 0’ 01 0’ 01 ]-1
Ol}

NullSpace of B*

{[01 _11 1’ 01 01 05 01 0]5 [_1’ Ol O’ 11 01 05 01 O]! [_11 01 O’ 01 01 11 01 O]! [01 _]-l O’ 01 ]-1 01 01
Ol}

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

Group spectrum 1+t + t2

KERNEL STRUCT URE

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

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

m2 =1[1,0,0,0,0,0,0,0,0,0,0,00,?2,0000000,0,1,0,0,0,0, 2]
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supp 2 ={1, 14, 23, 28}

u2=1[3,2,1,3,0,1,2,1,2,0,3,2,1,3,1,2,1,2,2,1,2,1,3,2,1, 1, 2, 3]

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

RPARTS [3, 3, 2]
BPARTS [2, 1, 1]

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

[2,3,4,1,2,4]
B-BLOCKS,

[5,5,6,6, 3, 1]

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

N by blocks, N - check: true

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

be =1{2,3,5,7}

dim(span of partition vectors), rank(Ng), rank(N): 4, 4, 4
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hi2] A1l 0 0 O
hill hl2] 0 0 O
0 0 h2] h[1] O

o O O
S O O O O
© O O O O

0 0 h[1] h[2] O 0
Centralizer =
0 0 0 0 h[2] h[1]
0 0 0 0 h[1] h2] O 0
0 0 0 0 0 0 h[2] h[1]
0 0 0 0 0 0 h[1] h[2]
LIE STRUCT URE

Dimension of Lie algebra: 16, Shape: 8 8/3

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

R and B Cycles. V.
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2232320000 00007 7 7 7
Fiidoooo  foooodiid
t1llo000 Jooooiill
F4i3o000  foooo}iiy
11110000 fooooilil
L1llooo0 fooooilil
T 72320000 00007 7 7 7

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

Qp in Vec(K)? , {{5, 6, 7, 8}}, true

1 1 -1 -1
O g 0 3 5 0 =5 0
1 1 =1 =1
60300603
5 1 -1 1 1 -1 1 -1
12 12 6 6 12 4 o6 2
1 5 1 -1 -1 1 -1 1

V12126641226
1 1 -1 -1
g 0 3 0 0 &= 0

1 1 -1 -1
0 5 0 3 5 0 =5 0
-1 1 -1 1 =5 -1 1 -1
12 4 o6 2 12 12 6 ©
1 -1 1 -1 -1 =5 -1 1
4 12 2 6 12 12 6 6

Omega-checks true, true
nR=(% 111lg90 o)vs(% 111990 o) QR vs Q(I-V) ~ 1

n3=(o 000 ) uQg vs QU+V) 71

EN[=
ENE
N[
N[
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LOCAL GROUPS

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

1, "range", [7, 8],1(18,7,7,8,7,8,7,8],[7,8,8,7,8,7, 8, 7]

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

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

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

1, "range", [7, 8], 118, 7,8,7,7,8,8,71,[7,8,7,8,8,7, 7, 8]]

2, "range’, [5, 6], [[6, 5, 6, 5, 5, 6, 6,5],[5,6,5,6,6,5,5, 6]]
3, "range’, [3, 4], [[4, 3,4, 3,3,4,4,3],(3,4,3,4, 4, 3, 3, 4]l
4,"range", [1, 2],[[2,1,2,1,1,2,2,1],[1,2,1,2,2,1, 1, 2]]

10
"group has", 2, "elements" Group element 1,1 = (0 1)

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

"Symmetric?", true

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

"Basis for Z(G)"
1, "coeff", 1
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2[1]=(1 0)
01

2, "coeff", 1

2[2]=<o 1>
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. -1.

PermChars : =

Group spectrum:

Molien Series to order 10:

n-choose-rank

http://sadie:15001/home/ph/maple/TRun43123...

= N =
= O =

1+t+2t2+2t3+3t4+3t5+4t6+4t7+5t8+5t9+

{1, 1, 21}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [1, 71}, {7, [1, 8]}, {8, [2, 3]}, {9,
[2, 41}, {10, [2, 51}, {11, [2, 61}, {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, 8]}, {23, [5, 61},
{24, [5, 71}, {25, [5, 8]}, {26, [6, 71}, {27, [6, 8]}, {28, [7, 8]}

KERNEL HIERARCHY

m2 =

(LOO0ODODODODODOD0O0O0D02000000001000O?2)

{1, 14, 23, 28}

uz2 =

08/22/2008 08:27 AM
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3213012120321312122121321123)

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

28}

picheck (1 1 2 2 11 2 2)

picheck (1 1 2 2 11 2 2)
Column Projections
000O0O0O

0000O00O

—
Il
o
o
o
o
o
o
O R WIN Wk wkk wiN Wk wiNn

= O Wk WIN WIN Wk Wi W

idem-checks

NO-checks
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000O0O0O1O00
00001 O0O00O0
2 1
033
0000% 200

Py = idem-checks NO-checks
00001 O0O00O0
0000O01O00

1 2
0000§§00
2 1

OOOO§§OO

1 2
00§§0000

2 1
00§§0000
0010O0O0O00O0
000O1O0O0O0O0

Ps=lo 0210000 idem-checks NO-checks

3 3

1 2
OO§§OOOO

2 1
OO§§OOOO

1 2
OO§§OOOO
1 0000O0O0O
01 0000OO0OO
12
3 3
£1000000

Py = idem-checks NO-checks
01 0000O0OO
1 0000O0O0O
£1000000
$2000000

Row Projections
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1 1 1 1
toio02io
1 1 1 1
oto0iio004
1 1 1 1
Toito0o02io
0%0%%00%
PP3 = ) - . idem-checks
oi2o0llool
1 1 1 1
fToloo0i o
1 1 1 1
Toloo0llo
1 1 1
0ofo01io00
1 1 2 1 21 8 16 32 8 32 16
5§ 95335 9 %3909 3 099 9 0 3 9 3
1 21 1 1 2 8 32 16 8 16 32
O€§§€O§§ 03993099
1l 1 1451 1 21 8 16 16 4 16 8 32 16
18 9 3 9 18 9 9 9 9 3 9 9 9 9
114511 112 6 8 o 16 8 16 16 32
9 18 3 18 9 9 9 9 9 3 9 9 9 9
T= 1 2 1 1 1 2 NM = 8 32 16 8 16 32
0 § 53956 9353 0 3 99 3 09 73
1 12 121 8 16 32 8 32 16
60990699 30990399
11211 11, 16 8 32 16 8 16 16 |
9 18 9 9 18 9 3 9 9 9 9 9 9 3
11121 1 41 8 16 16 32 16 8 16
18 9 9 9 9 18 3 9 9 9 9 9 9 3
CHECKING NULLSPACES
mA=[1,1,2,2,-1,-1,-2, -2]
-1 -1000011 0 0 t t —t —t
-1 -1110000 s -s 00 0 0
ker Nc = RB checks

0
S
O 0 0 00 O O
0

0
S
0 -1001000 0
0 0O 0 00 O O

-1 0 0001O0O0
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mAviaker NC (-2 2 -1 -1)

-1 0 0 O 0 s -t
1 0 0 0O 0O -s t
0 0 -1 0 -s 0 t
0O O 1 O s 0 -
ker Mg = RB checks
0 -1 0 © 0 0 -s t
0 0 O 0 0 s -t
0O 0 0 -1 0 —t s
0O 0 0 1 0 t -—s
0 00 1 0 0O t s 0 O
0O 1 0 -11 0 S -s 0 s+t
0 1 -1 0 1 0 0 0 s t
O 01 o0 O 0 s+t 0 -s s
ker M. = RB checks
-11 0 0 1 0 S —-s 0 s+t
0 0 0 O 0O t s 0 ©
0 1.0 0 O0f |-t ¢t s 0 t
0 0 0 0 1 t S -s 0 S
nmxt=(0 4 0 0 4)
10%%0110
1 2
013351001 10000110
21101221 01001001
3 3 3 3 3 3
00100000
12097121112
RNR*_33 3333RR*_00010000
° 01121001l 01001001
3 3
S . 10000110
103530110 10000110
10%%0110 01001001
01%%1001

14 of 578 08/22/2008 08:27 AM



http://sadie:15001/home/ph/maple/TRun43123...

1 2
1001013 %
2 1
01101033 10010100
011010§% 01101000
L 01101000
10010133 10010100
BNpB* =  BB* =
011010§% 01101000
L 10010100
10010133 00000010
1221219 00000O0O01
3 3 3 3 3 3
2 1 1 2 1 2
33333301
Do these reconstitute N? , true
Ranks: 4, 4, "vs", 2
8 8 8 8
0 0 33 0 0 33
8 8 8 8
0 0 33 0 0 33
-8 -8 -8 -8
5 3003 300
-8 -8 -8 -8
5 3003 3200
CNM = - s g Skew T =
0 0 33 0 0 33
8 8 8 8
0 033 0 0 33
-8 -8 -8 -8
5 3003 300
-8 -8 -8 -8
5 33003 300
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0 0 iz 5 0 0 5 =
0 0 5 3 0 0 & 3
& 5 0 0 F 300
FioodF oo
o o 1l g o L1 Skew Omega =
9 18 18 9
0 0 i 5 0 0 5 &
S 3 0 0 g 5 00
% 5 00 F 0o
0o 0 L5 0 0 55
0 0 55 0 0 5 5
= > 0 0 F 3 00
=2 30 0 333 00
0o 055 0 0 55
0 0 55 0 0 &5 55
= > 0 0 x5 00
=2 30 0 333 00
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58 0 0000 0 101201214
880 0000 0 01%£1103%%
000 02380 o 01211012
000 02380 o 101201514

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

NM = 16T + 0Q

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

39 9 9 9 9 3 9 9 9 3 9 9 ~° 3

NM(16832163216168163280321608)

3 9 9 9 9 9 3 9 9 9 3 3 9 9 3 3
T=32/1,rank = 2, ratio= 16/1, n%/r = 32/1
T =32/1,r=1/2,1/n%=1/2

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18

IS NOMO a combination of T and Omega? , true
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NoMg = OT + 32Q

There are, 3, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 16
out of total no. of elements equal to 24

dim span idems 12 vs no. of idems 12

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

"PT2" ={{1, 4,6,7},{2,3,5, 8}

"PT3" = {{1, 3, 6, 7},{2, 4, 5, 8}}

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

[ || || || || || N N
©|oo kooo uo_b Oh Om wm kD|O ‘Dlo

| || || || || || N o
@loo o|ll, oL oL ©|l ol ©S 98

oo

6 elg el el el o

= O
(@)}

ol ! ®|| ol o™ ©|| ©|| ©|| u:»l'
|oo oY) |O |O oo 1) N I

= O
(@)}

©|

oo

o elg el el el e

|
_ Ol=
o o)

©|

[ || N N || || || ||
©|oo KDoo ©|O ©|O KJoo KJoo o-b @_b

5o lg
o (o]

= O
)]

R
o

o|y ¥ uo|o|o uo|o|o Lo‘

©|| tD||
o o0 o0

|
—_ O
o

o|y ¥ uo|o|o uo|o|<> uo‘
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3L -5 7 19 -5 31 19 7
36 36 36 36 36 36 36 36
=5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36 36
7 19 31 -5 19 7 19 7
36 36 36 36 36 36 36 36
19 7 =531 7 19 7 19
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36 36
31 =5 7 19 =5 31 19 7
36 36 36 36 36 36 36 36
19 7 19 7 7 19 31 =5
36 36 36 36 36 36 36 36
7 19 7 19 19 7 =5 31
36 36 36 36 36 36 36 36
-2 -2 -1 -1 =2 =2
11 5 5 5 5 35 3
-2 -2 -1 -1 =2 =2
11 5 5 5 5 35 3
-1 -1 -1 -1 -1 -1
2 17 7 7 7
-1 -1 -1 -1 -1 -1
2 3 17 7 7 7
Mc-scaled = Nc-scaled =
=1 =1 =2 =2 4 1 =2 =2
5 5 5 5 5 5
-1 -1 -2 =2 -2 =2
5 35 35 35 11 5 5
-1 -1 -1 -1 -1 -1
% 2 2 2 2 & b1
-1 -1 -1 -1 -1 -1
% 7 2 2 3 & b1
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1] == Z 19 =5 4, 19 7
31 31 31 31 31 31
-2 1 L 7 4 == Z 139
31 31 31 31 31 31
Z 19 4 =5 13 7 19 7
31 31 31 31 31 31 31
19 7 -5 47 Z 18 7 19
31 31 31 31 31 31 31
- 1 L 7 4 == Z 19
31 31 31 31 31 31
1 == Z 19 =5 1 19 7
31 31 31 31 31 31
19 7 19 7 7 19 1 =5
31 31 31 31 31 31 1
7z 19 7 19 19 7 =5 4
31 31 31 31 31 31 31
0O000O0OO0OO0OO0OO 0O000O0OO0OO0OO0OO0O0O
0O000O0O0OO0OO0O0O 0O000O0OO0OO0OO0OO0ODO
0O000OO0OO0OO0OO0OO 0O000OO0OO0OO0OO0OO
000O0O0OO0OO0OO 000O0O0OO0O0OO
NcM, = McN¢ = commutator =
0O000OO0O0OO0OO00O 0O000O0OO0OO0OO0OO0O0O
0O000OO0OO0OO0OO0OO 0O000O0OO0OO0OO0OO0OO
0O000O0O0OO0OO0O0O 0O000O0OO0OO0OO0OO0OO
0O000OO0OO0OO0OO0O0O 0O000O0OO0OO0OO0OO0ODO
0 00OOOOO
0 00OOOOO
0 00OOOOO
000O0O0OO0OO0OO
0 00OOOOO
0 00OOOOO
0 00OOOOO
000O0O0OO0O0O

Eigenvalues M,
[0.,0.,0.,0.,0.,5.333333333, 10.66666667, 7.111111111]

Eigenvalues N
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[0.,0.,0.,0.,,1.333333333, 2.888888889, 2.276142374, 0.3905242916]
Eigenvalues M-scaled

[o., 0., 0., 0.,0., 3., 2.400000000, 2.600000000]

Eigenvalues N.-scaled

[0., 0., 0.,0.,1.548387097, 3.354838710, 2.643262113, 0.453512081]
NullSpace M,

{0,1,1,0,1,0,1,0;Io,1,1,0,1,0,0,1}I[1,-1,0,0,0,0,0,0],[0,0,-1, 1,0, 0,0, 0],
[O’ 01 O’ Ol _1’ 11 O’ O]}

NullSpace N,

{[_11 _11 ]" ]-1 01 0’ O! O]’ [_1a 01 O’ 01 01 1’ O! 0]1 [_1a _11 01 0! Oa 01 ]-l 1]1 [Oa _11 01 O! ]-, 01
0, O}

Eigenvalues M
[10.66666667, 5.333333333, 10.66666667, 5.333333333,0.,0.,0.,0.]

Eigenvalues Ny

[0.,0.,0.,0.,4.,1.333333333,2.276142374, 0.3905242916]

NullSpace M

{[01 05 01 Ol _11 15 01 0]5 [01 05 01 Ol 01 O’ _11 ]-]1 [_11 11 O’ 01 01 01 01 O]! [01 01 _1’ 11 01 01 01
O}

NullSpace Ng

{[_11 _11 Ol 01 01 Ol 1’ 1]1 [O’ _11 Ol 01 11 Ol O’ 0]1 [_]—1 01 Ol 01 01 ]-l O’ O]l [_]—1 _1’ 11 11 01 01
0, O}

Eigenvalues M

[-2.666666667, 2.666666667, -5.333333333, 5.333333333, -2.666666667,
2.666666667, -5.333333333, 5.333333333]

Eigenvalues N
[0.,0.,0.,0.,4.,-1.333333333,-0.3905242916, -2.276142374]

NullSpace M
{}
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NullSpace N

{[_]—’ _17 O’ 01 O’ 01 1’ 1]1 [_15 _1’ 11 ]-’ 01 07 O’ 0]7 [01 _1’ 01 0’ 15 07 05 0]7 [_11 O’ 01 0’ 01 ]-1
0, O}

Harmonic Basis

03 213012
30120321
21031212
12302121
30120321
03213012
12122103
212112320
{3, 4}

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

TRACETWO =1
det AT =0

|
[e2][V,]
o

o
o
|—=
o
o
o
o
(o] [« [V, ]

o
o
o
o
o

|

AT =

o o=

o

o o

o o

o Oolwvn o
o [)][¥,]

o

o

o
o Q= O
o [e)][¥,]

A
[«2]19,]

AT rankingis 3, "vs", 6
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Level 2 det = =——L_ (30 + 65+ 2352 — 1253 + s*) (=370 + 465 + 9952 — 1653 + s+

262144
Y(=3+s)(-1+5)

RANK of R is 4

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

B ranking is 3, "vs", 6
BBAR ranking 2, "vs", 4

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

Eigenvalues
R: [1.,-1.,1,-1,0.,0.,0.0.]
B: [0.,0,0,0,-1.,1.,1.1,-1.1]

NullSpace of R

{[1’ O’ 01 O’ 01 O’ O’ O]’ [01 O’ O’ O’ 1’ 0’ 0’ 0]’ [0’ 0’ O’ 0’ O’ 11 O’ 0]1 [O’ 11 O’ Ol O’ 0’ 0’ 0]}

NullSpace of B

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

NullSpace of R*

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

ol

NullSpace of B*

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

FIXED POINTS DIMENSION 1

08/22/2008 08:27 AM



http://sadie:15001/home/ph/maple/TRun43123...

o
=

'—I
o
Wl wiIN

wiN Wl
o
[
Wi Wl
Wi~ WwiIN

o
[y
[y
o

o O O
[
(o)}

Wl wiN
(]
|—l

(=)
[e)}
Wi Wl
[
o
wiN Wl
Wl WwIN

PROTO-M =

[y
(@]

o O O O O O
o
=

o O O O O O

o
=
(o))
o
=
WIN W~
wl— wiIN
=
o
wl— wiIN
Wi Wl

O O 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 O O O O ™
o O O O

o O O O O

16 O

=
o
o
—

Wi~ WwiIN
Wi~ WwIN

WwiN Wl
Wi Wl
|_l
o

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

Group spectrum 1+t + t2

KERNEL STRUCT URE

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

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

m2 =[1,0,0,0,0,0,0,0,0,0,0,0,0,2,0,0,0,0,0,0,0,0, 1,0,0,0, 0, 2]

supp T2 = {1, 14, 23, 28}
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u2=1[3,2,1,3,0,1,2,1,2,0,3,2,1,3,1,2,3,0,2,1,0,3,3,2,1, 1, 2, 3]

suppu2 ={1,2,3,4,6,7,8,9, 11, 12, 13, 14, 15, 16, 17, 19, 20, 22, 23, 24, 25, 26,

27,28}

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

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

(4 )

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

R-BLOCKS,
[1,2,2,1]
B-BLOCKS,
(3,4, 2,1]
with invariant measure, [2, 2, 1, 1]

N by blocks, N - check: true

b1 =1{1,4,6, 7}
b, ={2,3,5, 8}
b3 ={1, 3, 6, 8}

by =1{2,4,5,7}

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

3,3,3
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hi2] A1l 0 0 O
hill hl2] 0 0 O
0 0 h2] h[1] O

o O O
S O O O O
© O O O O

0 0 h[1] h[2] O 0
Centralizer =
0 0 0 0 h[2] h[1]
0 0 0 0 h[1] h2] O 0
0 0 0 0 0 0 h[2] h[1]
0 0 0 0 0 0 h[1] h[2]
LIE STRUCT URE

Dimension of Lie algebra: 13, Shape: 3 & 10/8

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

R and B Cycles. V.
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1 1 1111
00020020 OOOO4444
1 1 1111
00200002 OOOO4444
1 1 1111
00200002 OOOO4444
1 1 1 1 1 1
00050050 OOOOZZZZ
O = 1 1QB= 111 1
OOEOOOOE OOOOZZZZ
1 1 1 1 1 1
00050050 OOOOZZZZ
1 1 1 1 1 1
OOOEOOEO OOOOZZZZ
1 1 1 1 1 1
00500005 OOOOZZZZ
Qr in Vec(K)? , {{3, 8}, {4, 7}}, true
Qg in Vec(K)?, {{5, 6, 7, 8}}, true
1 1 -1 -1
0§ 03 5 0 5 O
1 1 -1 -1
g 0 3 0 0 &= 0
-5 -1 1 -1 -1 1 -1 1
12 12 6 6 12 4 6 2
-1 -5 -1 1 1 -1 1 -1
V_12 12 6 6 4 12 2 6
1 1 -1 -1
g 0 3 0 0 &5 0 =
1 1 -1 -1
O g 0 3 5 0 =5 0
-1 1 -1 1 =5 -1 1 -1
12 4 6 2 12 12 6 6
1 -1 1 -1 -1 =5 -1 1
4 12 2 o6 12 12 6 ©6

Omega-checks true, true

"I-V is singular”

=

me=(002200%4)vs(00000000 udgysU-v)!

N
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n3=(o 000 )vs(O 000 ) uQg vs Q(+Vv) ~1

EN[
N
EN[
EN[
N
EN[
IN|

BN

LOCAL GROUPS

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

1, "range, [7, 81, 118,7,8,7,7,8,7,81,17,8,7,8,8,7,8, 7]

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

1, "range", [7, 8],118,7,7,8,7,8,8,71,[7,8,8,7,8,7, 7, 8]]

2, "range’, [5, 6], [[6, 5, 5, 6, 5, 6, 6,5],[5,6,6,5,6,5,5, 6]]
3, "range’, [3, 4], [[4, 3,3,4,3,4,4,3],(3,4,4, 3,4, 3, 3, 4]]
4,"range", [1, 2],[[2,1,1,2,1,2,2,1],[1,2,2,1,2,1, 1, 2]]

10
"group has", 2, "elements" Group element 1,1 = (0 1)

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

"Symmetric?", true

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

"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 R
= O =

Group spectrum: 1+ t+ t2

Molien Seriesto order 10: 1+t + 2t2 + 2t3 +3tY 430 + 4t6 + 4t ¢ 5t8+ 5t9 +
10
6t

n-choose-rank

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

KERNEL HIERARCHY

m2 =
(1000000000000200000000100002)

{1, 14, 23, 28}

uz2 =
(3213012120321312302103321123)

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

picheck (1 1 2 2 112 2)
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picheck (1 1 2 2 11 2 2)

Column Projections

0000O00O

idem-checks NO-checks

o O O O

00O0O0O
00O0O0O
00O0O0O
00O0O0O

o
— O Wk wiNn O~ W wR

O R WN Wk Rk O WwWkrk wiNn

o
o
o
o
o
o
o O

o

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

WIN Wk O R, WrFk wWN R O
Wk Wi B O WwWIN Wk 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
o

= O W W O R Wi W
o
o
o
o

O R WN Wk Rk O W~k wiN

o
o O

o
o
o
(e
o

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

Wk WIN R O WN Wk O
WIN Wk O = Wk wN = O

Row Projections
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wv (V]

W v

] ]

< <

rx (@]

[

E =

v (7

° o
—ln O -l O o —lmn O —|mN o M AN O —lm O o —im
o —|m o =M —|m o | o —|on o o —i|n o N | o
—lo O —lo O o —lo O —|© —lo O o —lo O —lo «lo O
o —lo O —lo Hlo O —lo O o —lo Hwo O —lo O o |
o —|m o =M —|m o [N o —|on o o —i|on o | A o
—|N o —|mNn o o —|mM o —|mM o N | o —|N o o |
o —lo O —lo Hlo O —lo O o —lo Hwo O —lo O o |
—lo O —lo O o —lo O —|© —lo O o - O - -l O

I Il

— o~

o o

o o
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1 1 2 1 2 1 8 16 32 8 32 16
5 993 0 %939 3 053 9 0 3 5T %
1 2 1 1 1 2 8 32 16 8 16 32
0 553538 29393 0 3 %9 3 0% %
1 1 1 1 1 1 8 16 16 16 8 16
is 0 3935 1393 3 93 0 5 3 05
1 1 1 1 1 1 16 8 16 8 16 16
5 18 9318 9 369 3 53 93 3 5 3 0
T= 1 2 1 1 1 2 NM = 8 32 16 8 16 32
0 5§ 395 %33 0O 33535 3 0% 7
1 1 2 1 2 1 8 16 32 8 32 16
5§ 9395 0 %393 3 093 9 0 3 5T %
11 411 11 16 8 16 8 16 16
918031893O 99039930
1 1 141 1 1 8 16 16 16 8 16
1893091803 99309903
CHECKING NULLSPACES
mA=[-1,-1,2,2,-1,-1,0, 0]
01 0 0 -10 0 O 0O 00 O O OO 0
10 -10 1 O -10 -t 0 s 0 —-tO0Ot —s+t
kerNe=]0 O -1 0 1 1 -10 -t 0 s 0 —-tO ¢t —s+t| RB
00 01 0 0 -10 O t 0O —-s -t 0 0
00 -1 0 0 O 0 1 -t 0s O O tO —s
checks
mAviaker NC (-1 -1 -1 2 0)
0 -1 0 O s 0 -t
0 1 0 0 ) 0 t
-1 0 0 0 -t 0 s
1 0 0 0 t 0 -s
ker Mg = RB checks
0 0 -1 O -s 0 O t
0 0 0 s 0 0 -t
0 0 0 -1 s 0 -t O
0o 0 0 1 -s 0 t O
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0 11 0 -1 0 s s+t —-s O
0 00 0 1 0O t 0 s
0 00 1 O 0 s+t t 0 -t
0 11-10 0 0 s 0 t
ker M. = RB checks
-111 0 O 0 t 0 s O
00 O O 0 s s+t -s O
0 01 0 O -t s+t s+t —-s O
0O 10 0 O t 0 0 s 0
nxt=(0 4 4 0 0)
10010110 10000110
01101001 01001001
01101001 00100000
~ltoo010110 ~looo10000
RNgR* = RR¥ =
01101001 01001001
10010110 10000110
10010110 10000110
01101001 01001001
2 1 1 2
1 2 2 1
013310353 10000100
21 12 01001000
c3103%£01
L - 00100000
1553013310 00010000
BNoB™ = 12 > 1 Tlo1001000
) L 10000100
103530133 00000010
1 2 2 1 00000001
2 1 1 2

Do these reconstitute N? , true

Ranks: 4, 6, "vs", 2
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o 0530 03
o o280 o 238
2 Ffooz2Loo
-8 -8 -8 -8
CNM=TTOOTTOO Skew T =
o 0o 28 0 o §3
o 0o 28 0 o §3
S o002 oo
L PFooF Foo
0 0 & 5 0 0 3 &
0 0 5 3 0 0 & 3
5o 0 2o o
S 3 00 3 oo
o o 1l g o L1 Skew Omega =
9 18 18 9
0 0 i 5 0 0 5 &
S0 oo o
& 5 00 F 200
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0 055 0 0 5 55

o 0o L% 0 0o 5 5
883 0 0000 0 101201214
58 0 0000 0 01211012
oo oo o0 o 121021101

MO:oo%%ooo 0 N0_§%01%§1o
000 02380 0 01211012
000 0280 o 10120154
000 0o00%L £1013510
000 0002 1210212101

“IS NM a combination of T and Omega?", true
NM = 16T + 0Q

off L 1 111 1 1 11 1 1
6 12 6 12 6 6 12 12 6 6 12 12

"IS NM in Vec(K)?", true
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16 16 8 16 32 8 32 16 8
NM(OTT————O o§)

“IS MN in Vec(K)?", false

MN—_226141014221022214210
3 9 39 9 9 3 3 9 9 3 3

T=32/1,rank = 2, ratio= 16/1, n?/r = 32/1
T'=32/1,r=1/2,7/n%=1/2

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18
IS NOMO a combination of T and Omega? , true
NoMo = 0T + 32Q
There are, 2, partitions and, 4, ranges, with a group size of, 2

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

dim span idems 8 vs no. of idems 8
"PT]'" = {{ 1’ 3’ 6’ 8}’ {Zl 4’ 5’ 7}}
"PT2" = {{1’ 4’ 6, 7}l {21 31 51 8}}

"RG1" = {7, 8}
"RG2" = {5, 6}
"RG3" = {3, 4}
"RG4" = {1, 2}
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20 20 -8 -8 -4 -4 -8 -8
9 9 9 9 9 9 9 9
20 20 -8 -8 -4 -4 -8 -8
9 9 9 9 9 9 9 9
-8 =8 32 32 -8 -8 =16 -16
9 9 9 9 9 9 9 9
-8 =8 32 32 -8 -8 =16 -16
9 9 9 9 9 9 9 9
M = Nc =
-4 -4 -8 -8 20 20 -8 -8
9 9 9 9 9 9 9 9
-4 -4 -8 -8 20 20 -8 -8
9 9 9 9 9 9 9 9
-8 -8 -16 -16 -8 -8 32 32
9 9 9 9 9 9 9 9
-8 -8 -16 -16 -8 -8 32 32
9 9 9 9 9 9 9 9
31 =5 7 19 =5 31 19 7
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 36 36 36 36
19 7 =5 31 7 19 31 =5
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36 36
31 =5 7 19 -5 31 19 7
36 36 36 36 36 36 36 36
19 7 =531 7 19 31 =5
36 36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 3 36 36 36
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Nc”ﬂ:=

Mc-scaled =

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 O o
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=
=lo =

w
=

=
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w
=

w
2~

(S

|
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w
=
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= w w |
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w
=
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=1 =2 =2
5 5 5
-1 -2 =2
5 5 5
-1 -1 -1
4 2 2
-1 -1 -1
4 2 2
Nc-scaled =
] =2 =2
5 5
-2 =2
1 5 <
-1
7 1 1
-1
Z 1 1
19 7
1 37 31
-5 7 19
31 31 31
7 =5
31 31 !
19 -5
e
-5 7 19
31 31 31
19 7
137 331
19 -5
T
7 =5
37 31 1
0 00O0O00DO0
0 00O0O00DO0
0 00O0O0DO0
000O0O00O0
commutator =
0 00O0O00DO0
0 00O0O00DO0
0 00O0O00DO0
000O0O00O0
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000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O
0000O0O0O0O
000O0O0O0O0O
000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O

Eigenvalues M,

[0, 0.,0.,0.,0.,5.333333333, 10.66666667, 7.111111111]
Eigenvalues N,

[0, 0.,0.0.,0., 1.333333333, 2.666666667, 2.888888889]
Eigenvalues M-scaled

[o., o, 0., 0.,0., 3., 2.400000000, 2.600000000]
Eigenvalues N.-scaled

[0, 0.,0.0.,0., 1.548387097, 3.096774194, 3.354838710]
NullSpace M,

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

NullSpace N,

{[07 Os _1’ Ol 0’ Os 0’ 1]’ [_1’ Ol 1’ 1’ _1’ Ol O’ 0]1 [O’ 11 O’ Ol _1’ Ol 0’ O]I [_1’ 0’ O’ 01 O’ 11
01 0]1 [_11 0! ]-, 07 _11 0! ]-, 0]}

Eigenvalues M

[10.66666667, 5.333333333, 10.66666667, 5.333333333, 0., 0.,0.,0.]

Eigenvalues Ny

[0.,0.,0.,0.,,0.,4.,1.333333333, 2.666666667]

NullSpace M

{[_1’ 11 O’ 0’ 0’ 05 01 O]s [0’ 05 01 O’ 01 O’ _11 1]’ [0’ 0’ _11 1’ 0’ 0’ 0’ O]’ [0’ 0’ 0’ O’ 11 _1’ 01
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o}
NullSpace Ng
{[_11 _17 O’ 0’ 01 1]’ [01 _17 O’ 01 11 0’ 01 0]1 [_1a 07 O’ 01 01 1’ 01 O]’ [_1a _11 11 1! Oa 01

1,0,
O’ 0]1 [O’ 01 O’ _1’ O’ 01 11 0]}

Eigenvalues M

[-2.666666667, 2.666666667, -5.333333333, 5.333333333, -2.666666667,
2.666666667, -5.333333333, 5.333333333]

Eigenvalues N

[0, 0.,0.,0.,0.,-1.333333333, 4., -2.666666667]
NullSpace M

{}

NullSpace N

{[07 Os _1’ 0’ 0’ Os 01 1]1 [_11 O’ 0’ 0’ 0’ 11 01 O]s [0’ 0) 01 _1’ O’ Os 11 O]s [1’ Os _1’ _11 1! Ol
O’ 0]1 [1l ]-1 _11 _1’ 01 01 01 O]}

Harmonic Basis

0321301272
30120321
210312320
12302103
30120321
03213012
12302103
210312320
201 [1’ 11 11 _1) _11 1) 1’ 1]
{5, 6}
R: [4,3,1,2,8,7,4, 3]
B:[7,8,8,7,3,4,5, 6]
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TRACE TWO =1

_ 1
det AT = 16

o
o
o
o ol

o o=

AT =

[«2][9;]
o
o

o

o

o
(2] [N [V;]
[«2][¥;]

o
o

1
6

0

2
6

AT ranking is 4, "vs", 8

o (][9]

[«2][9;]

=

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

o ol oluvn o

|
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( —2880 — 24965 — 234052 — 105253 — 683s* — 153s°> — 4

s + 457 13584+ 59)(11840+ 14725 — 178852 + 980s3 + 1155 — 117s> — 27s% +

_ 5
Level 2 det = 5z7357+e5
5s7)(—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[2] v[3] v[4]
"B CYCLES", 1 + v[3] v[4] v[5] v[6] v[7] v[8]

Eigenvalues

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

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

{[o0,0,0,0,1,0,0,0]I0,0,0,0,0, 1,0, O}

NullSpace of B

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

NullSpace of R*

{[o, -1,0,0,0,0,0, 1], [-1,0,0,0,0, 0, 1, O1}

NullSpace of B*

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

FIXED POINTS DIMENSION 1

2 1 2 3 4 11
0 1 3335 35 135715
. o 123 211 4
08 0 0 OO O O 3 3 5 5 15 15
80 0 0000 O 2 1 59912 1 2 3
3 3 3 3 5 5
00 0 16 00 0 O
1 2 701 2 3 2
0016 0 00 O O 3 3 3 3 5 §
PROTO-M = N =
000 0080 O 2 321 g 1 8 7
5 5 15 1
00 O 0O 80 0 o 33 > b
3 21247 ¢ L 8
00 O O OO0 0 16 5 5 3 3 15 15
00 O 0 00116 O iﬂZiil()l
15 15 5 5 15 15
11 4 3 2 7 8
5 15 5515 15 1 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]+ 2Vv[3] + 2Vv[4] + v[5] + v[6] + 2V[7] + 2V[8])
degree 2: % (v[1lv[2] + 2v[3]v[4] + v[5]v[6] + 2Vv[7]v[8])
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Group spectrum 1+t + £2

KERNEL STRUCT URE

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

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

m2 =[1,0,0,0,0,0,0,0,0,0,0,0,0,2,0

supp 2 = {1, 14, 23, 28}

http://sadie:15001/home/ph/maple/TRun43123...

,0,0,0,000,0,1,0,0,0,0, 2]

u2 =[15, 10, 5,6, 9, 4, 11, 5, 10, 9, 6, 11, 4, 15, 10, 5, 6,9, 5, 10, 9, 6, 15, 8, 7, 7, 8,

15]

suppu2 =1{1, 2, 3,4,5,6,7,8,9, 10, 11, 12, 13
23,24, 25,26,27,28}

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

(1111
B“(a 6 3 6)
RPARTS [6, 6, 5, 5, 4, 4]
BPARTS [1, 4, 2, 3, 1, 4]

a=(1 L 2 4 1 2
5 15 15 15 5 15

, 14, 15, 16, 17, 18, 19, 20, 21, 22,

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

R-BLOCKS,
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[4,9,A,8,6,7,4,6,8,7,9, A
B-BLOCKS,
2,8,7,8,3,C 1,5,7,8,C,B]
with invariant measure, [2, 1,1, 3, 2, 3,4, 4, 2, 2, 3, 3]

N by blocks, N - check: true

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

b1g =1{2, 4, 6, 8}
b1 =1{1,4,5, 8}
b1, =12,3,6,7}

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

hi2] h(1] 0 O 0 O
hlll h2] 0 O 0 O
O 0 h21 A1l 0 O

o O O O o
o O O O O

0 0 hn[1] h2] O 0
Centralizer =
0 0 0 0 h[2] h[1]
0 0 0 0 h[1] h2] O 0
0 0 0 0 0 0 h[2] h[1]
0 0 0 0 0 0 h[1] h[2]
LIE STRUCT URE

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

R and B Cycles. V.

—lo o —Ho —Hwo Ao o o o
O o Al OV b Ao o o
—lo —Hlo —Ho Ao Ao o o o
—lo o —Ho —Ho o o o o
—lO o AV AV —Ho Ao o o
—lo -l Ao —Awv —Ao —Alo -l o
o o o o o o o o
o o o o o o o o

I

(44]

c
o o o o o o o o
(@] o o o (@] o o o
o o o o o o o o
o o o o o o o o
L] A5 T RS G T RS T DS S T RS S| RS TS e TR
Al A A A A A A A
Ll S B S TR e | AN S T R B e TR s [R5
L] A TR G T RS | DS o T RS S | RS T S S TR

I

x

G

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

Qpin Vec(K)?, {{3, 4, 5, 6, 7, 8}}, true

08/22/2008 08:27 AM
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1 1 =1 =1
0 3 0 3 3 0 3 0
1 1 -1 -1
s 03 0 0% 03
> 1 -1 1 1 -1 1 -1
12 12 6 6 12 4 6 2
1l 5 1 -1 -1 1 =11
v 12 12 6 6 4 12 2 6
=1 =1 1 1
6 0 3 0 0 6 0 3
-1 -1 1 1
0% 93 & ¢ 3 0
-1 1 -1 1 =5 -1 1 -1
12 4 6 2 12 12 6 6
1 -1 1 -1 -1 =5 =11
4 12 2 6 12 12 6 6
Omega-checks true, true
nR=(% 111990 O)vs(% 111900 o) Qg vs QUI-V) ~1

n3=(o oll1l11 l)vs(o oll1l11 l) Qg vs QU+V) ~1

LOCAL GROUPS

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

1, "range", [7, 81, 1[8,7,7,8,8,7,7,81,17,8,8,7,7,8, 8, 7]

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

1, "range", [7, 8],118,7,7,8,7,8,7,8],[7,8,8,7,8,7,8, 7]

2, "range’, [5, 6], [[6, 5, 5, 6, 5,6, 5, 6],[5,6,6,5,6,5,6,5]]
3, "range’, [3, 4], [[4, 3,3,4,3,4,3,4],(3,4,4, 3,4, 3, 4, 3]]
4,"range", [1, 2],[[2,1,1,2,1,2,1,2],[1,2,2,1,2,1, 2, 1]]
3, "partition”, {{1, 4, 6, 7}, {2, 3, 5, 8}}
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1, "range", [7, 8],1(18,7,7,8,7,8,8,71,[7,8,8,7,8,7, 7, 8]]

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

1, "range", (7, 8],18,7,7,8,8,7,8,7,[7,8,8,7,7,8, 7, 8]

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

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

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

1, "range", [7, 8], [[8,7,8,7,8,7,8,71,[7,8,7,8,7,8, 7, 8

2, "range’, [5, 6], [[6, 5, 6, 5, 6, 5, 6,5],[5,6,5,6,5, 6,5, 6]]
3, "range”, [3, 4], [[4, 3,4,3,4,3,4,3],(3,4,3,4, 3,4, 3, 4]
4,"range", [1, 2],[[2,1,2,1,2,1,2,1],[1,2,1,2,1,2,1, 2]]

10
"group has", 2, "elements” Group element 1,1 = (0 1)

g1 = |l
9> = [[1,2]]
linear dimension, 2

"Symmetric?", true

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

n-choose-rank

= N R

_ O =

http://sadie:15001/home/ph/maple/TRun43123...

1+t+2t2+2t3+3t4+3t5+4t6+4t7+5t8+5t9+

{1, 11, 21}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [1, 71}, {7, [1, 8]}, {8, [2, 3]}, {9,
[2’ 4]}’ {101 [2’ 5]}’ {11’ [2’ 6]}’ {12’ [2’ 7]}’ {13’ [2’ 8]}’ {14l [3’ 4]}’ {15’ [3l 5]}’ {16’ [3’
61}, {17, 3, 71}, {18, 3, 8]}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 7]}, {22, [4, 8]}, {23, [5, 61},
{24’ [5’ 7]}’ {25’ [5’ 8]}’ {26’ [6l 7]}’ {27l [6’ 8]}’ {28’ [7’ 8]}

KERNEL HIERARCHY

m2 =
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(100O0ODO0DO0D0ODO0DO0D000020000000O01000DO0?2)
{1, 14, 23, 28}

uz2 =
(15105694115109611415105695109615877

{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 2 2 11 2 2)

picheck (1 1 2 2 11 2 2)

Column Projections

000O00O

o
=
vi|—
e
=Gl

0000O00O

idem-checks NO-checks

0

Il

o

o

o

o

o

o
|oo ;l\l v Ullw G'-b '_'l
N R viw v 5

=
L
=
vl

o
o
o
o
o
o O O
o
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3 2
OOOO§ §OO
2 3
OOOOg 300
1 2
OOOO§ §00
2 1

Py = 0000 3 3 00 idem-checks NO-checks
0O000OO0O1 O0O0O0O
0O000O O 1 00O

7 8
00001—51—500
8 7
00001—51—500
1 2
00§§OOOO
2 1
00§§0000
001 0O0OO0OO0DO
00010O0O00O0
P3=lo ol 2 g o ol idem-checks NO-checks
3 3
2 1
00§§0000
3 2
00§§OOOO
2 3
00§§OOOO
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1 0 000OO0O0O
0O 1 o0O0OO0OODO
1 2
§§000000
2 1
§§000000
PA=13 2 900000 idem-checks NO-checks
5 5
2 3
§§OOOOOO
11 4
EEOOOOOO
4 11
1—51—5000000

Row Projections

to0o0i2o004
020032320
02300% 30
1 1 1 1
PP1=€OO§€00§ idem-checks
to0o0i2o004
obdooito
02300% 30
to0o0iioo0d
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) )

4 4

@] @]

() [}

< <

)t 7

= =

] ]

9 9
—|on o o —|m o —|m o —|m o —mMm M o —|m o o —i|n
o N | o —|mN o —|mN o —|mN o o —|M o N | o
—lo O o —lo O —lo O —|© —lo O o —lo O —lo —lo O
o —|l© o o | o | o o —|l© o o | o o —|©
— | o o —|mM o —|mM o —|mM —|mN o o —|mM o —|lmn | o
(@) —lmn Al o —|m o —|m o (@) —lmn A o —|m o o —|on
o —|l© o o | o | o o —|l© o o | o o —|©
—|© o o —|© o —|© o —|© | (@) o —|© o —|© o o

Il Il

o m

[a o

[a o
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wv (V]

w 4

] ]

< <

rx (@]

|

E =

[0} ()

o o
(@) N A o o —i|mn (@) —|m (@) —i|n (@) M A o o —i|n
—|n o o —|m M o —|m o —|on o —|on (@) (@) N | o
o —lo «Hlo O o —lo O —|© o O o O o —lo «lo O
—lo O o —lo Hlo O —lo O o —Ho O o o O o —i|©
—|N o (@) N | o —|N o o —i|n o —|lMm M o o —|M
o —\|Mm M o (] —|mM o —|mM —|m o —|m o o N | o
o —lo =Hlo O o —lo O —|l© o —lo O —lo «lo O o —|©
—lo O o —lo Hlwo O —lo O —lo O —lo O o - -l O

I Il

<+ LN

o o
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19149141
6030603O
1 1 1 1
050305603
1919141
60306030
05030303
PPg = . ) . ) idem-checks
6 0305030
1 1 1 1
0503035603
1 1 1 1
6 0305030
1 1 1 1
O€O§O€0§
1 g 1 2 1 1 11 4 8 o 16 32 8 16 176 64
6 9 9 10 15 45 45 3 9 9 5 15 45 45
o 1 2 1 1 1 4 11 o & 32 16 16 8 64 176
6 9 9 15 10 45 45 3 9 9 15 5 45 45
11 1 g 1 1 1 2 8 16 16 o 8 16 16 32
18 9 3 18 9 §5 15 9 9 3 9 9 5 15
11 45 1 1 1 2 1 16 8 (o 16 16 8 32 16
9 18 3 9 18 15 5 9 9 3 9 9 15 §
T= NM =
111 2 1 o 7 8 8 16 16 32 8 112 128
10 15 9 9 6 45 45 5 15 9 9 3 45 45
11 2 1 g 1 8 7 16 8 32 16 8 128 112
15 10 9 9 6 45 45 15 5 9 9 3 45 45
1 2 1 2 7 4 1 88 32 16 32 56 64 16 |
90 45 5 15 90 45 3 45 45 5 15 45 45 3
2 11 2 1 4 7 4 1 32 88 32 16 64 56 16
45 90 15 5 45 90 3 45 45 15 5 45 45 3

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

-1 -1 001100 00 —-s+t —s+t 00 —-t+s —-t+s
ker Ne=]-1 -1 000011 00 0 0

-1 -1 110000 s s -5 -s 00O 0 0
RB checks

~
I

~
I

~

mAviaker NC (-1 -1 1)
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0O -1 0 O -t 0 0 s
O 1 0 O t 0 0 -s
O 0 0 -1 t -s O
O 0 o0 1 -t s O
ker Mg = RB checks
O 0 -1 0 s 0 0 -t
0 O 0 -s 0 0 t
-1 0 0 O 0 0 -t s
10 0 0 0 0 t -s
0O O O 10 s 0 —-tt t
0O 0O O O01 -s 0 t s s
-1 O 0 11 O t s O
1 0 0 0O 0 -t t s+t
ker M. = RB checks
0O -1 0 11 -t 0 s t t
0 0 00 t 0 -s s s
0 0 -111 s -t 0 t t
0 0 100 -s t 0 s s
nxt=(0 0 0 4 4)
2 1 3 2
10§§§§10
1 2 2 3
01335501 10000010
21 7 o 4 11 21 01 000O0O01
3 3 15 15 3 3
001 000O00O0
12 ¢ 1 1L 4 12
3 3 15 15 3 3 , 000100O00O0
RNOR*= ’RRW_
32 4 11 1 o 3 2 00001000
5 5 15 15 5 5
0000O01O00O0
2 31 4 4 ¢ 23
5 5 15 15 5 5 10000010
2 1 3 2 01 0000O0T1
10§§§§10
1 2 2 3
01§§§§01
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3 2 7 8
1001§§1—51—5
2 3 8 7
0110551515 1 00100O00O0
2 3 8 7 01100O0O00O0
0110551515
3 2 7 8 01100O0O00O0
1001 55555 10010000
BNpB* =  BB* =
3 2 2 3 10 1 2 00001000
5 5 5 5 3 3
000O0O0OO1O00O0
2 3 3 2 g1 2 1
5 5 5 5§ 3 3 0 00O0O0OOOT1O0
7 8 8 712 1 4 00000001
15 15 15 15 3 3
8 7 7 8 21
15 i5 i5 15 3 3 0 1
Do these reconstitute N? , true
Ranks: 6, 6, "vs", 2
8 8 8 8
00§§00§§
8 8 8 8
00§§00§§
-8 -8 -8 -8
TTOOTTOO
-8 -8 -8 -8
3 3003 3500
CNM = - 88SkewT=
OO§§OO§§
8 8 8 8
OO§§OO§§
-8 -8 -8 -8
3 30035 3500
-8 -8 -8 -8
TTOO?TOO
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o 0 & & 0 0 3 &
0 0 5 15 0 0 & &
% 5 0 0 IF 5 00
F oo F oo
. o L1 o o 7 4 Skew Omega =
18 9 90 45
0 0 5 15 0 0 % &
S 22 0 0 5 2 00
# S0 0 039 00
0o 0 L5 0 0 55
0 0 55 0 0 5 5
= > 0 0 F 3 00
=2 30 0 333 00
0o 055 0 0 55
0 0 55 0 0 &5 55
= > 0 0 x5 00
=2 30 0 333 00
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8 8 1 2 3 2 11 4

330 0000 0 1 03335 § 15 15

8 8 2 1 2 3 4 11

330 0000 0 01 335 5 1515

16 16 1 2 1 2 3 2

005 35000 0 3 3103 3 5 %

16 16 2 1 2 1 2 3

OOT?OOOO §§01§§§§

Mo = 8 8 No=13 , 1, 7 8

OOOO§§OO §§§§10EE

8 8 2 3 21 8 7

OOOO§§OO §§§§01EE

16 16 11 4 3 2 7 8
OOOOOOTT ﬁﬁggﬁﬁlo
16 16 4 11 2 3 8 7
000 0005 % 17515551515 01
IS NM a combination of T and Omega?", true
NM = 16T + 0Q

oft L1 1111111111131 1111 1

6 12 6 12 6 12 6 12 6 12 6 12 6 6 12 12 6 6 12 12
T(lllﬂlllLlLliiQLizlol)

3 90 5 90 45 6 9 10 5 18 3 18 45 5 15 10 9 9 6

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

16 5 16 88 112 8 16 8 16 8 16 8 64 176 16 8 32 16 8
NS 75 15 5 03

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

MN
(14 82 38 146 86 10 14 34 38 10 14 10 62 118 26 34 22 14 2 10)
3

3 45 15 45 45 3 9 15 15 9 3 9 45 45 15 15 9 9
T=32/1,rank=2,ratio=16/1,n2/r=32/1
T'=32/1,r=1/2,1/n%=1/2

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18

IS NOMO a combination of T and Omega? , true
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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, 4, 6, 8},{2, 3,5, 7}}
"PT3" ={{1, 4,6, 7},{2,3,5, 8}}
"PT4" = {{1,4,5,7},1{2, 3,6, 8}}
"PT5" ={{1,3,6,7},{2,4,5, 8}
"PT6" = {{1, 3,5, 7},{2, 4, 6, 8}

"RG1" = {7, 8}

"RG2" = {5, 6}

"RG3" = {3, 4}

"RG4" = {1, 2}
20 20 -8 -8 -4 -4 -8 -8
9 9 9 9 9 9 9 9
20 20 -8 -8 -4 -4 -8 -8
9 9 9 9 9 9 9 9
-8 =8 32 32 -8 -8 =16 -16
9 9 9 9 9 9 9 9
-8 =8 32 32 -8 -8 =16 -16
9 9 9 9 9 9 9 9

Mc = N¢ =

-4 -4 -8 -8 20 20 -8 -8
9 9 9 9 9 9 9 9
-4 -4 -8 -8 20 20 -8 -8
9 9 9 9 9 9 9 9
-8 -8 -16 -16 -8 -8 32 32
9 9 9 9 9 9 9 9
-8 -8 -16 -16 -8 -8 32 32
9 9 9 9 9 9 9 9
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31 -5 7 19 83 47 107 23
36 36 36 36 180 180 180 180
-5 31 19 7 47 83 23 107
36 36 36 36 180 180 180 180
7 19 31 -5 7 19 83 47
36 36 36 36 36 36 180 180
19 7 -5 31 19 7 47 83
36 36 36 36 36 36 180 180
83 47 7 19 31 -5 59 71
180 180 36 36 36 36 180 180
47 8 19 7 =5 31 71 59
180 180 36 36 36 36 180 180
107 23 8 47 59 71 31 -5
180 180 180 180 180 180 36 36
23 107 47 8 71 59 -5 31
180 180 180 180 180 180 3 36

-2 -2 -1 -1 =2 =2
11 5 5 5 5 35 3

-2 -2 -1 -1 =2 =2
11 5 5 5 5 35 3
-1 -1 -1 -1 -1 -1
4 7z 1 7 7 5 =
-1 -1 -1 -1 -1 -1
4 7 1 7T 7 5 =

Mc-scaled = Nc-scaled =

=1 =1 =2 =2 4 1 =2 =2
5 5 5 5 5 5
-1 -1 -2 =2 -2 =2
5 3 35 35 ! 1 =5 5
-1 -1 -1 -1 -1 -1

4 7 2 32 7 7 11
-1 -1 -1 -1 -1 -1

=2 2 2 2 7 7 1 1
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1] =5 7 19 8 47 107 23
1 31 31 155 155 155 155
=5 1 19 7 47 8 23 107
31 31 31 155 155 155 155
Z 19 ; -5 7 19 8 47
31 31 1 31 31 155 155
19 7 -5 1 19 7 47 8
31 31 31 1 31 155 155
8 47 7 19 41 =5 59 71
155 155 31 31 1 155 155
47 8 19 7 =5 , 71 59
155 5> 31 31 31 155 55
107 23 83 47 59 71 1—_5
155 155 155 155 155 155 31
23 107 47 83 71 59—_51
155 155 155 155 155 155 31
0O000O0OO0OO0OO0OO 0O000O0OO0OO0OO0OO0O0O
0O000O0O0OO0OO0O0O 0O000O0OO0OO0OO0OO0ODO
0O000OO0OO0OO0OO0OO 0O000OO0OO0OO0OO0OO
000O0O0OO0OO0OO 000O0O0OO0O0OO
NcM, = McN¢ = commutator =
0O000OO0O0OO0OO00O 0O000O0OO0OO0OO0OO0O0O
0O000OO0OO0OO0OO0OO 0O000O0OO0OO0OO0OO0OO
0O000O0O0OO0OO0O0O 0O000O0OO0OO0OO0OO0OO
0O000OO0OO0OO0OO0O0O 0O000O0OO0OO0OO0OO0ODO
0 00OOOOO
0 00OOOOO
0 00OOOOO
000O0O0OO0OO0OO
0 00OOOOO
0 00OOOOO
0 00OOOOO
000O0O0OO0O0O

Eigenvalues M,

[0., 0.,0.,0.,0.,5.333333333, 10.66666667, 7.111111111]

Eigenvalues N
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[0., 0., 0., 2.888888889, 0.3212986242, 0.7071405096, 1.362246242, 1.609314622]
Eigenvalues M-scaled

[o., 0., 0., 0.,0., 3., 2.400000000, 2.600000000]

Eigenvalues N.-scaled

[0., 0.,0.,3.354838710, 0.3731209831, 0.8211954308, 1.581963379, 1.868881498]
NullSpace M,

{[1! _1’ 0! 01 0! Oa 07 O]a [O! Oa 1! _11 0! Oa 01 O]a [O! Oa 07 01 _1! ]-, 07 O]a [O! ]-, 07 11 11 01 11
0,[0,10,1,1,0,0,1] }

NullSpace N,

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

[10.66666667, 5.333333333, 10.66666667, 5.333333333,0.,0.,0.,0.]

Eigenvalues Ny

[0.,0.,0.,4.,0.3212986242, 0.7071405096, 1.362246242, 1.609314622]

NullSpace M

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

NullSpace Ny
{[_11 _11 O’ 01 1! 1’ O’ 0]’ [_15 _]-’ 0’ 0’ 0) 01 11 1]1 [_11 _1s 11 11 Ol O’ 0’ 0]}
Eigenvalues M

[-2.666666667, 2.666666667, -5.333333333, 5.333333333, -2.666666667,
2.666666667, -5.333333333, 5.333333333]

Eigenvalues N
[0.,0.,0.,4.,-0.3212986242, -0.7071405096, -1.362246242, -1.609314622]
NullSpace M

{}
NullSpace N
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{[_1’ _1’ O’ 01 11 11 O’ 0]! [_15 _1’ 0’ 0’ 05 01 11 1]1 [_11 _1’ 11 11 Ol 0’ Ol O]}

Harmonic Basis

0 15 10 5 6 9 4 11
15 0 5 10 9 o6 11
10 5 0 15 10 5 ©
5 10 15 0 5 10 9
6 9 10 5 0 15 8
9 6 5 10 15 0 7

TRACE TWO =1

det AT =0

o o= o o
o o o
o o= O
o o o
o
o
o [« e[V, ]
o ol Olun o

AT

Il

o o=
A=

o

o

o

o [«)][9;]
[©2][9;]

[«2][9;]

0 0O

o

o

o
[«2] [V, B =)
|

o
o

1
6

[«2][¥;]

AT ranking is 3, "vs", 6

=1 _ 2 3 4 _ _
LeveI2det——262144( 370 + 465 + 99s 16s° +s7)(-1+5s)(—-3+5s)(30+6s
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+23s2 - 1253 + s%)
RANK of R is 6

R rankingis 3, "vs", 6
RBAR ranking 2, "vs", 4
RANK of B is 4

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

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

Eigenvalues

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

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

NullSpace of R

{[0,0,0,0,0,0,1,0][0,0,0,0,0,0, 0, 1]}

NullSpace of B

{[0,0,0,0,1,0,0,o0lIo0,00,0,0,1,0,0]I10,0,0,0,0,0,0]I[0, 1,0,0,0, 0, 0, 01}
NullSpace of R*

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

NullSpace of B*

{[O! ]-, 07 O’ _1! Oa 07 O]a [O! Oa 1! O’ _1! Oa 07 O]a [1! Oa 07 O’ 07 _1a 07 O]a [O! Oa 07 1’ 01 _1a 01
o}

FIXED POINTS DIMENSION 1
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o
=

'—I
o
Wl wiIN

wiN Wl
o
[
Wi Wl
Wi~ WwiIN

o
[y
[y
o

o O O
[
(o)}

Wl wiN
(]
|—l

(=)
[e)}
Wi Wl
[
o
wiN Wl
Wl WwIN

PROTO-M =

[y
(@]

o O O O O O
o
=

o O O O O O

o
=
(o))
o
=
WIN W~
wl— wiIN
=
o
wl— wiIN
Wi Wl

O O 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 O O O O ™
o O O O

o O O O O

16 O

=
o
o
—

Wi~ WwiIN
Wi~ WwIN

WwiN Wl
Wi Wl
|_l
o

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

Group spectrum 1+t + t2

KERNEL STRUCT URE

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

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

m2 =[1,0,0,0,0,0,0,0,0,0,0,0,0,2,0,0,0,0,0,0,0,0, 1,0,0,0, 0, 2]

supp T2 = {1, 14, 23, 28}
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u2=1[3,2,1,3,0,1,2,1,2,0,3,2,1,3,1,2,3,0,2,1,0,3,3,2,1, 1, 2, 3]

suppu2 ={1,2,3,4,6,7,8,9, 11, 12, 13, 14, 15, 16, 17, 19, 20, 22, 23, 24, 25, 26,

27,28}

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

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

(4 )

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

R-BLOCKS,
(3,4, 2,1]
B-BLOCKS,
[1,2,2,1]
with invariant measure, [2, 2, 1, 1]

N by blocks, N - check: true

b1 =1{1,4,6, 7}
b, ={2,3,5, 8}
b3 ={1, 3, 6, 8}

by =1{2,4,5,7}

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

3,3,3
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hi2] A1l 0 0 O
hill hl2] 0 0 O
0 0 h2] h[1] O

o O O
S O O O O
© O O O O

0 0 h[1] h[2] O 0
Centralizer =
0 0 0 0 h[2] h[1]
0 0 0 0 h[1] h2] O 0
0 0 0 0 0 0 h[2] h[1]
0 0 0 0 0 0 h[1] h[2]
LIE STRUCT URE

Dimension of Lie algebra: 13, Shape: 3 & 10/8

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

R and B Cycles. V.
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2232320000 ooo%oo%o
12320000 coioo0o0041
T 2530000 00200003
t1lloo000 0020000 3
T 2330000 00020010
222320000 0003200320
t1lloo000 coio0000 3

Qr in Vec(K)?, {{1, 2, 3, 4}}, true

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

1 1 =1 =1

0 6 0 3 6 0 3 0

1 1 -1 -1

s >3 0 0% 075

> 1 -1 1 1 =1 1 =1

12 12 6 6 12 4 6 2

1l 5 1 -1 -1 1 =11

v 12 12 6 6 4 12 2 6
1 1 =1 =1
£ 0 3 0 0o o0 3
1 1 -1 -1

6§ 03 5 0350

1l -1 1 -1 5 1 -1 1

12 4 6 2 12 12 6 6

-1 1 -1 1 1 5 1 =1

4 12 2 6 12 12 6 6
Omega-checks true, true
“I+V is singular”

(1111 1111 w1

WR—(44440000)vs(44440000) uQg vs QU-V)
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n3=(o 0 )vs(o 000000 O0) uQgvsQU+V)~1

B

EN[
EN[
EN[

LOCAL GROUPS

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

1, "range, [7, 81, 118,7,8,7,7,8,7,81,17,8,7,8,8,7,8, 7]

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

1, "range", [7, 8],118,7,7,8,7,8,8,71,[7,8,8,7,8,7, 7, 8]]

2, "range’, [5, 6], [[6, 5, 5, 6, 5, 6, 6,5],[5,6,6,5,6,5,5, 6]]
3, "range’, [3, 4], [[4, 3,3,4,3,4,4,3],(3,4,4, 3,4, 3, 3, 4]]
4,"range", [1, 2],[[2,1,1,2,1,2,2,1],[1,2,2,1,2,1, 1, 2]]

10
"group has", 2, "elements" Group element 1,1 = (0 1)

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

"Symmetric?", true

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

"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 R
= O =

Group spectrum: 1+ t+ t2

Molien Seriesto order 10: 1+t + 2t2 + 2t3 +3tY 430 + 4t6 + 4t ¢ 5t8+ 5t9 +
10
6t

n-choose-rank

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

KERNEL HIERARCHY

m2 =
(1000000000000200000000100002)

{1, 14, 23, 28}

uz2 =
(3213012120321312302103321123)

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

picheck (1 1 2 2 112 2)
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picheck (1 1 2 2 11 2 2)

Column Projections

0000O00O

idem-checks NO-checks

o O O O

00O0O0O
00O0O0O
00O0O0O
00O0O0O

o
— O Wk wiNn O~ W wR

O R WN Wk Rk O WwWkrk wiNn

o
o
o
o
o
o
o O

o

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

WIN Wk O R, WrFk wWN R O
Wk Wi B O WwWIN Wk 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
o

= O W W O R Wi W
o
o
o
o

O R WN Wk Rk O W~k wiN

o
o O

o
o
o
(e
o

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

Wk WIN R O WN Wk O
WIN Wk O = Wk wN = O

Row Projections
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wv (V]

W v

] ]

< <

rx (@]

[

E =

v (7

° o
—ln O -l O o —lmn O —|mN o M AN O —lm O o —im
o —|m o =M —|m o | o —|on o o —i|n o N | o
—lo O —lo O o —lo O —|© —lo O o —lo O —lo «lo O
o —lo O —lo Hlo O —lo O o —lo Hwo O —lo O o |
o —|m o =M —|m o [N o —|on o o —i|on o | A o
—|N o —|mNn o o —|mM o —|mM o N | o —|N o o |
o —lo O —lo Hlo O —lo O o —lo Hwo O —lo O o |
—lo O —lo O o —lo O —|© —lo O o - O - -l O

I Il

— o~

o o

o o
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1 1 2 1 2 1 8 16 32 8 32 16
5 993 0 %939 3 053 9 0 3 5T %
1 2 1 1 1 2 8 32 16 8 16 32
0 553538 29393 0 3 %9 3 0% %
1 1 1 1 1 1 8 16 16 16 8 16
is 0 3935 1393 3 93 0 5 3 05
1 1 1 1 1 1 16 8 16 8 16 16
5 18 9318 9 369 3 53 93 3 5 3 0
T= 1 2 1 1 1 2 NM = 8 32 16 8 16 32
0 5§ 395 %33 0O 33535 3 0% 7
1 1 2 1 2 1 8 16 32 8 32 16
5§ 9395 0 %393 3 093 9 0 3 5T %
1 1 41 1 11 16 8 16 8 16 16
918031893O 99039930
1 1141 1 o1 8 16 16 16 8 16
1893091803 99309903
CHECKING NULLSPACES
mA=1[1,1,0,0,1, 1, -2, -2]
10 O 0 O -100 0O 0 O 0 00 O O
01 0 0 -1 0 00O 0O 0 O 0 00 O O
kerNe=]0O 1 0 -1 -110 s 0 —-s —-s+t s 0 -t O RB
00 1 1 -1 -1 00 Y —-S -S 00 0
00 -10 O 0 01 —-s 0 t 0 0 s —t
checks
mAviaker NC(1 1 -2 0 -2)
-1 0 0 O O s 0 -t
1 0 0 O 0 —-s 0 t
0O -1 0 O -s 0 0 t
0O 1 0 O s 0 O -
ker Mg = RB checks
0O O -1 0 0 —-s 0 t
0 O 0 0O s 0 -t
0 0 0 -1 0 t -5 O
0 0 0 1 0 -t s 0
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-1 0 0 11 0O s O t O
1 0 0 00O 0 —-s 0 s s+t
0O -1 0 11 -s O O s s+t
0 1 0 00 s 0 0 t 0
ker M. = RB checks
0O 0 -111 0 —s 0 s s+t
0 0 00l o s o t o
0 0 0 10 0O t —-ss s
0 0 0 01 (o0 -t s t t
nxt=(0 0 0 4 4)
2 1 1 2
1 2 2 1
013351033 10000100
%%10%%01 01001000
- - 00100000
1550135310 00010000
RNoR™ = 12 2 1™ o 1001000
01331033
o L 10000100
10330133 00000010
1 2 2 1 000000O0O 1
%%10%%01
10010110 10010100
01101001 01101000
01101001 01101000
~ltr0oo010110 ~ltr0010100
BNgB* = ,BB* =
01101001 01101000
10010110 10010100
10010110 00000010
01101001 00000O0GO0 1

Do these reconstitute N? , true

Ranks: 6, 4, "vs", 2
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o 0530 03
o o280 o 238
2 Ffooz2Loo
-8 -8 -8 -8
CNM=TTOOTTOO Skew T =
o 0o 28 0 o §3
o 0o 28 0 o §3
S o002 oo
L PFooF Foo
0 0 & 5 0 0 3 &
0 0 5 3 0 0 & 3
5o 0 2o o
S 3 00 3 oo
o o 1l g o L1 Skew Omega =
9 18 18 9
0 0 i 5 0 0 5 &
S0 oo o
& 5 00 F 200
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0 055 0 0 5 55

o 0o L% 0 0o 5 5
883 0 0000 0 101201214
58 0 0000 0 01211012
oo oo o0 o 121021101

MO:oo%%ooo 0 N0_§%01%§1o
000 02380 0 01211012
000 0280 o 10120154
000 0o00%L £1013510
000 0002 1210212101

“IS NM a combination of T and Omega?", true
NM = 16T + 0Q

off L 1 111 1 1 11 1 1
6 12 6 12 6 6 12 12 6 6 12 12

"IS NM in Vec(K)?", true
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16 16 8 16 32 8 32 16 8
NM(OTT————O o§)

“IS MN in Vec(K)?", false

MN—_226141014221022214210
3 9 39 9 9 3 3 9 9 3 3

T=32/1,rank = 2, ratio= 16/1, n?/r = 32/1
T'=32/1,r=1/2,7/n%=1/2

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18
IS NOMO a combination of T and Omega? , true
NoMo = 0T + 32Q
There are, 2, partitions and, 4, ranges, with a group size of, 2

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

dim span idems 8 vs no. of idems 8
"PT]'" = {{ 1’ 3’ 6’ 8}’ {Zl 4’ 5’ 7}}
"PT2" = {{1’ 4’ 6, 7}l {21 31 51 8}}

"RG1" = {7, 8}
"RG2" = {5, 6}
"RG3" = {3, 4}
"RG4" = {1, 2}
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20 20 -8 -8 -4 -4 -8 -8
9 9 9 9 9 9 9 9
20 20 -8 -8 -4 -4 -8 -8
9 9 9 9 9 9 9 9
-8 =8 32 32 -8 -8 =16 -16
9 9 9 9 9 9 9 9
-8 =8 32 32 -8 -8 =16 -16
9 9 9 9 9 9 9 9
M = Nc =
-4 -4 -8 -8 20 20 -8 -8
9 9 9 9 9 9 9 9
-4 -4 -8 -8 20 20 -8 -8
9 9 9 9 9 9 9 9
-8 -8 -16 -16 -8 -8 32 32
9 9 9 9 9 9 9 9
-8 -8 -16 -16 -8 -8 32 32
9 9 9 9 9 9 9 9
31 =5 7 19 =5 31 19 7
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 36 36 36 36
19 7 =5 31 7 19 31 =5
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36 36
31 =5 7 19 -5 31 19 7
36 36 36 36 36 36 36 36
19 7 =531 7 19 31 =5
36 36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 3 36 36 36
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Nc”ﬂ:=

Mc-scaled =

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 O o
o O O O O O O o
o O O O O O © o
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=
=lo =

w
=

=
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w
=

w
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(S

|
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w
=

w
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=
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=1 =2 =2
5 5 5
-1 -2 =2
5 5 5
-1 -1 -1
4 2 2
-1 -1 -1
4 2 2
Nc-scaled =
] =2 =2
5 5
-2 =2
1 5 <
-1
7 1 1
-1
Z 1 1
19 7
1 37 31
-5 7 19
31 31 31
7 =5
31 31 !
19 -5
e
-5 7 19
31 31 31
19 7
137 331
19 -5
T
7 =5
37 31 1
0 00O0O00DO0
0 00O0O00DO0
0 00O0O0DO0
000O0O00O0
commutator =
0 00O0O00DO0
0 00O0O00DO0
0 00O0O00DO0
000O0O00O0
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000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O
0000O0O0O0O
000O0O0O0O0O
000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O

Eigenvalues M,

[0, 0.,0.,0.,0.,5.333333333, 10.66666667, 7.111111111]
Eigenvalues N,

[0, 0.,0.0.,0., 1.333333333, 2.666666667, 2.888888889]
Eigenvalues M-scaled

[o., o, 0., 0.,0., 3., 2.400000000, 2.600000000]
Eigenvalues N.-scaled

[0, 0.,0.0.,0., 1.548387097, 3.096774194, 3.354838710]
NullSpace M,

{[07 Os 0’ O’ _]-’ 1’ 0’ O]s [_1’ 11 O! 0! 0’ Os 01 O]’ [0’ 0’ _1’ 11 O’ 0’ 0’ O]’ [1’ 0’ 1’ O’ 11 O’ 1’
0}, [1,0,1,0,1,0,0,1]}

NullSpace N,

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

Eigenvalues M

[10.66666667, 5.333333333, 10.66666667, 5.333333333, 0., 0.,0.,0.]

Eigenvalues Ny

[0.,0.,0.,0.,,0.,4.,1.333333333, 2.666666667]

NullSpace M

{[07 05 01 O’ 01 O’ _11 1]’ [_1’ 11 O’ 0’ 0’ 05 01 O]’ [0’ 0’ _11 1’ 0’ 0’ 0’ O]’ [0’ 0’ 0’ O’ _]-’ 1’ 01
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ol
NullSpace Ng

{[O! _1’ 01 01 1! Oa 07 O]a [_11 0’ 01 01 0! ]-, 07 O]a [_11 _17 ]" 07 01 O’ 11 O]’ [_1a _11 11 1! Oa 01
O’ 0]1 [O’ 01 _1’ O’ O’ 01 O’ 1]}

Eigenvalues M

[-2.666666667, 2.666666667, -5.333333333, 5.333333333, -2.666666667,
2.666666667, -5.333333333, 5.333333333]

Eigenvalues N

[0, 0.,0.,0.,0.,-1.333333333, 4., -2.666666667]
NullSpace M

{}

NullSpace N

{[07 Os 01 O’ 11 1! _11 _1]’ [11 O’ 0’ 0’ 0’ _1’ 0’ 0]1 [O’ 01 1’ 0’ O’ Os 01 _1]1 [O! Ol O’ 1’ O’ 0)
_15 0]1 [01 ]-1 01 01 Ol ]-1 _11 _1]}

Harmonic Basis

N R O W = N W O
= N W O N = O W
S W N R W O —~= N
W O = N O W NN =
= N W O N - O W
N kB O W Br»r N W O
W O = N O W N =
O W N B W O BRr-r N

TRACETWO =1
det AT =0

83 0f 578 08/22/2008 08:27 AM



http://sadie:15001/home/ph/maple/TRun43123..

=
[e2]V,]
o

[«2][9;]
o
o
o
o o=
)] [¥;] o o= Ol

A= Q=
(e2]19;!

0 0O

(e2][V,!

o
o

2
6

A

AT rankingis 5, "vs", 7

Level 2 det = prtzoe (—1+5) (5 +5) (—26640 + 174725 — 871252 + 435253 -
3390s* + 26145> — 13535 + 29857 + 1458 — 1657 + 510)

RANK of R is 4

R ranking is 2, "vs", 4

RBAR ranking 2, "vs", 4

RANK of B is 7

B ranking is 5, "vs", 7

BBAR ranking 2, "vs", 4

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

Eigenvalues

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

B: [0,0,0,0,-1,1,1.1,-1.1]

NullSpace of R
{{1,0,0,0,0,0,0,0]I0,0,0,0,1,0,0,0]I[0,0,00,0,1,0,0]I[o0,1,0,0,0, 0, 0, 0}

NullSpace of B

84 of 578 08/22/2008 08:27 AM



http://sadie:15001/home/ph/maple/TRun43123...

{[0,0,0,1,0,0,0, O}

NullSpace of R”

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

NullSpace of B*
{[_1’ 0’ 0’ O’ 01 11 01 O]}
FIXED POINTS DIMENSION 1

= o
o =
Wl wIN
Wi Wl
o =
= o
Wi Wl
wl—  wiN

o
=
=
o

Wl wiIN
o
=

WIN W[
[
o
WIN W[
W~ wIN

PROTO-M =

o
(=)
wIN W~
Wi~ wiIN
= o
o =
Wl wiIN
WIN W[

o o © o O O + O
o O A O O O O &
o ©O © O O & O o
O O A O O ©O O
o o o o O O + O
o ©O ©O O O & O O
© 0 O O 0w O O O

=

o

© 00 O O w O O O

—
o
o
[

Wi~ wiIN
Wl wiIN

wiN Wl
WwIN Wl
(S
o

"RANK of Nis", 3, "RANK of M is ", 4
"RANK of the KERNEL is ", 2

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

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

degree 2: % (v[1]vI2] + v[1]v[5] + vI2]vI6] + 2Vv[3]v[4] + 2Vv[3]v[7] + 2Vv[4]v[8] + Vv[5]

v[e] + 2v[7]v[8])
Group spectrum 1+t + £2

KERNEL STRUCT URE

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

"RG1" = {7, 8}
"RG2" = {4, 8}
"RG3" = {5, 6}
"RG4" = {2, 6}
"RG5" =1{3, 7}
"RG6" = {3, 4}
"RG7" ={1, 5}
"RG8" = {1, 2}

m2 =[1,0,0,1,0,0,0,0,0,0,1,0,0,2,0,0,2,0,0,0,0,2,1,0,0,0, 0, 2]
supp m2 ={1, 4,11, 14,17, 22, 23, 28}
u2=1_3,2,1,3,0,1,2,1,2,0,3,2,1,3,1,2,3,0,2,1,0,3,3,2,1, 1, 2, 3]

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

Action of R on ranges, [[6], [5], [6], [2], [2], [1], [6], [2]]
Action of B on ranges, [[3], [4], [1], [5], [7], [8], [1], [5]]

p-(l 1 1 1111 1
6 6 12 12 6 6 12 12

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

(1

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

[1,2,2,1]
B-BLOCKS,

(3,4, 2,1]

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

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

by ={2,4,5,7}
dim(span of partition vectors), rank(Ng), rank(N): 3, 3,3

LIE STRUCT URE

Dimension of Lie algebra: 22, Shape: 3@ 19/17

1 0O

-1 11

0 01

0O 10

CLB =

-1 11

1 0O

0 10

0 01

R and B Cycles. V.

ooo0ioo0lo 0oooo4illl
2 2 4 4 4 4
1 1 1111
00200002 OOOO4444
1 1 1111
00200002 OOOO4444
1 1 1 11 1
00050050 OOOOZZZZ
Or = 1 | 8= 1 11 1
OOEOOOOE OOOOZZZZ
1 1 1 11 1
00050050 OOOOZZZZ
1 1 1 11 1
00050050 OOOOZZZZ
1 1 1 11 1
coiooo0o04 cooo+ 111

Qr in Vec(K)? , {{3, 8}, {4, 7}}, true
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Qp in Vec(K)? , {{5, 6, 7, 8}}, true

1 1 -1 -1

O s 0 3 5 0 5 0

-1 -1 1 1

5 0 3 0 0 5 0 3

-2 =1 1 -1 -1 1 =11

12 12 6 6 12 4 6 2

-1 =5 -1 1 1 -1 1 -1

V= 12 12 6 6 4 12 2 6
1 1 -1 -1
g 0 3 0 0 &5 0 =
1 1 -1 -1

o § 0 3 5 0 =50

-1 1 -1 1 =5 -1 1 -1

12 4 6 2 12 12 6 6

1 =11 -1 -1 =5 =1 1

4 12 2 6 12 12 6 6
Omega-checks true, true
"I-V is singular"

- 11 11 w1

mR=(00 7 700 7 7zJ]vs(0 0000 00 0) uQgvsQi-V)
n3=(o 000 7 7 %)vs(o 000 % 7 7 %) uQg vs QU+Vv) "1

LOCAL GROUPS

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

1, "range", [7, 8], 118, 7,8,7,7,8,7,8],[7,8,7,8,8,7,8, 7]

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

1, "range", [7, 81,118,7,7,8,7,8,8,71,17,8,8,7,8,7, 7, 8l

2, "range", [4, 8], [[8, 4, 4, 8, 4, 8, 8, 4], [4, 8, 8, 4, 8, 4, 4, 8]
3, "range’, [5, 6], [[6, 5, 5, 6, 5, 6, 6, 5], [5,6,6,5,6,5,5, 6]]
4, "range", [2, 6], [[6, 2, 2,6, 2,6, 6, 2],[2,6,6, 2,6, 2, 2, 6]]
5,"range", 3, 7],117,3,3,7,3,7,7,31,13,7,7,3,7,3, 3, 7]
6, "range’, 3, 4], [[4, 3, 3,4, 3,4, 4,3],[3,4,4, 3,4, 3, 3, 4]
7, "range", [1, 5], [[5, 1, 1,5, 1,5,5,1],[1,5,5,1,5, 1,1, 5]
8, "range", [1, 21,2, 1,1,2,1,2,2,1],[1,2,2,1,2,1,1,2]]

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

g1 = |l
g2 = II1,2]]
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 0)
01

2, "coeff", 1

2[2]=<o 1>
10

Check abelian

1, 2, true
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1. 1.
EIGS =
G 5)

PermChars : =

= N R
= O =

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+t + 2t2 + 2t3 + 3t4 + 3t5 + 4t6 + 4t7 + 5t8+ 5t9 +
10
ot

n-choose-rank

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

KERNEL HIERARCHY

m2 =
(1001000000100200200002100002)

{1,4,11,14,17,22, 23, 28}

uz2 =
(3213012120321312302103321123)

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

picheck (2 2 4 4 2 2 4 4)
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Column Projections

0
0
0
0
0

0

o O O o

0000O

0
0
0
0

0

o O O O

0
0
0
0

0

o O O O

0
0
0
0

0

o O

O R WIN Wk = O Wwr~k wiNn

0
0
0
0

0

o O O o

o O O O

o

o O O o

o

O H= WN Wk = O WwWrk wiNn

o

o O O O

— O Wk wiNn O~ W we

= O Wk WwWN O = wiNn Wl

idem-checks

idem-checks
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NO-checks

NO-checks
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o

idem-checks NO-checks

o O O o

o o O o
W= WIN kB O WIN Wk O -

WIN Wk O =, Wk wN R O

o
o
o
o

o
o
o

idem-checks NO-checks

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

o
o
o

W= Wi =R O Wi Wk O =
o
o

WIN Wk O ~kr Wk wiN =k O

o
o
o
o
o

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

(@)

R O Wk wiNn O Rk WwWIN wlk
O R WIN Wk Rk O wik wiNn
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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
o

H O Wk WN O R W W
o
o
o
o

O R WIN Wk Rk O Wk wiNn

o
(]
o
o
o
o

o O
o O
o O

o

idem-checks NO-checks

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

o
o
o
WIN Wk O Fk Wk wWN Rk O

Wk WIN R O WN Wk O

o
o
o O
o
o
o

o

idem-checks NO-checks

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

o
o
o
o
o
o

Wk W B O WIN Wk O =
WIN Wk, O M= Wk wNn = O

Row Projections
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1 1 2 1 2 1 8 16 32 8 32 16
6§ 999 0 59739 3 09 9 0 3 9%
1 21 1 1 2 8 32 16 8 16 32
O 3356 933 03 99 3 9% 39
1 1 1 1 1 1 8 16 16 16 8 16
895399 1803 9 9 3 99 9 0 3%
1 1 1 1 1 1 16 8 16 8 16 16
9 1823139 30 9 9 93 9 393 30

T= 1 2 1 1 1 2 NM = 8 32 16 8 16 32
0 § 53956 95353 0 3 99 3 09 7
1 1 2 1 2 1 8 16 32 8 32 16
6§ 935 90 § 39739 3 09 3 0 3 939
1 1 411 11 16 8 16 8 16 16
918031893O 99039930
1 1141 141 8 16 16 , 16 8 16
1893091803 99309903

CHECKING NULLSPACES

mA=[-1,-1,1,2,-1,-1,0, 1]

000 -1 0 O 10 0O -t O s t 0 -s 0
001 1 -1 -100 t t -s -s 00 s—-ts—-t
kerNe=|0 OO 1 -1 -101] |0t O -sO ¢t s—t —t| RB
100 O O -100 0 O 0 0O 00 O 0
6010 0 -1 0 00/ {0 0 t-s 0 0O O s-—t

checks

mAviakerNC(0 1 1 -1 -1)
-1 0 0 s+t
1 O 0 —-t-s
0o -1 -t -5
0O 1 t s

ker Mg = RB checks
1 O 0O —-t-s
-1 0 0 s+t
0 1 t s
0 -1 (-t -s
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1 00 0 0O s+t
-1 11 0O s+t O
0 10 t s 0
0 01| |-t t s+t
ker M. = RB checks
-1 11 |0 s+t O
00 0 0O s+t
0 01 [-t t s+t
0 10 t s 0
nTrfo=(044)
10010110 10000110
01101001 01100000
01101001 01100000
10010110 00010000
RNgR* = , RR* =
01101001 00001001
10010110 10000110
10010110 10000110
01101001 00001001
2 1 1 2
1 2 2 1
013310353 10000100
2 1 1 2 1
211021201 01000000
L - 00100000
1553013310 00010000
BNoB™ = 12 > 1 Tloooo1000
) L 10000100
103530133 00000010
1 2 2 1 00000O00O0°1
2 1 1 2

Do these reconstitute N? , true

Ranks: 4, 7, "vs", 2
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o 0530 03
o o280 o 238
2 Ffooz2Loo
-8 -8 -8 -8
CNM=TTOOTTOO Skew T =
o 0o 28 0 o §3
o 0o 28 0 o §3
S o002 oo
L PFooF Foo
0 0 & 5 0 0 3 &
0 0 5 3 0 0 & 3
5o 0 2o o
S 3 00 3 oo
o o 1l g o L1 Skew Omega =
9 18 18 9
0 0 i 5 0 0 5 &
S0 oo o
& 5 00 F 200
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0 055 0 0 5 55

o 0o L% 0 0o 5 5

> 3 0 0 3 3 00

= 20 0 >33 00

0 055 0 0 &5 55

o 0o L% 0 0o 55

5 3 0 0 33 00

= 20 0 333 00
820 0200 o0 10120123
280 00%0 0 01%£1103% 3%
00 8008 o 3510%3001

M0=00§§000§N0_§%01%§10
200 03%8%0 0 01%£ 31034
020 0%%0 o0 10120154
0o $ o004 8 £1013510
000 £o0o0 § L $510%1001

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

NM = 16T + 0Q

"IS NM in Vec(K)?", true
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NM(O%O%lG8163280163220321602)

“IS MN in Vec(K)?", false

MN—226—2142610142210214221022214210
3 9 3 3 9 9 9 9 3 3 9 9 3 3 9 9 3 3

T=32/1,rank = 2, ratio= 16/1, n?/r = 32/1
T'=32/1,r=1/2,7/n%=1/2

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18
IS NOMO a combination of T and Omega? , true
NoMgp = OT + 32Q
There are, 2, partitions and, 8, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 18
out of total no. of elements equal to 32

dim span idems 12 vs no. of idems 16
"PT]'" = {{ 1’ 3’ 6’ 8}’ {Zl 4’ 5’ 7}}
"PT2" = {{1’ 4’ 6, 7}’ {21 31 51 8}}

"RG1" = {7, 8}
"RG2" = {4, 8}
"RG3" = {5, 6}
"RG4" = {2, 6}
"RG5" =1{3, 7}
"RG6" = {3, 4}
"RG7" = {1, 5}
"RG8" = {1, 2}
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20 8 -8 -8 8 -4 -8 -8
9 9 9 9 9 9 9 9
8 20 -8 -8 -4 8 -8 -8
9 9 9 9 9 9 9 9
-8 =8 32 8 -8 -8 8 16
9 9 9 9 9 9 9 9
-8 -8 8 32 -8 -8 =16 8
9 9 9 9 9 9 9 9
Mc = Nc =
8 -4 -8 -8 20 8 -8 -8
9 9 9 9 9 9 9 9
-4 8 -8 -8 8 20 -8 -8
9 9 9 9 9 9 9 9
-8 -8 8 -16 -8 -8 32 8
9 9 9 9 9 9 9 9
-8 -8 -16 8 -8 -8 8 32
9 9 9 9 9 9 9 9
31 =5 7 19 =5 31 19 7
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 36 36 36 36
19 7 =5 31 7 19 31 =5
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36 36
31 =5 7 19 -5 31 19 7
36 36 36 36 36 36 36 36
19 7 =531 7 19 31 =5
36 36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 3 36 36 36
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000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O
0000O0O0O0O
000O0O0O0O0O
000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O

Eigenvalues M,

[7.111111111,5.333333333, 2.666666667, 5.333333333, 2.666666667, 0., 0., 0.]
Eigenvalues N,

[0, 0.,0.0.,0., 1.333333333, 2.666666667, 2.888888889]

Eigenvalues M-scaled

[2.600000000, 1.500000000, 1.200000000, 1.500000000, 1.200000000, 0., 0., 0.]
Eigenvalues N.-scaled

[0, 0.,0.0.,0., 1.548387097, 3.096774194, 3.354838710]

NullSpace M,

{f0,1,0,1,1,0,1,0}I1,-1,0,0,-1,1,0,0],[0,1,1,0,1,0,0, 1] }

NullSpace N,

{[ ’ ! ]" ]- O 0’ 01 0]’ [01_17 O’ 01 11 0’ 01 0]1 [_1a 07 O’ 07 01 1’ 01 0]’ [_1a_11 11 O! Oa 01
1’ ]1 [ ’ 01 O’ O’ 01 Ol 1]}

Eigenvalues M

[10.66666667, 0., 0., 2.666666667, 2.666666667, 5.333333333, 5.333333333,
5.333333333]

Eigenvalues Ny

[0.,0.,0.,0.,,0.,4.,1.333333333, 2.666666667]

NullSpace M

{{1,-1,0,0,-1,1,0,0}10,0,1,-1,0,0, -1, 1]}
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NullSpace Ng

{[01 _11 O’ 01 ]-1 05 01 0]5 [_11 _11 O, ]-1 O, O! O’ 1]1 [_11 _1’ 11 ]-1 01 01 Ol 0]1 [_]-l 0’ 01 01 01 ]-1
O’ 0]1 [O’ 01 O! _11 O’ 01 1! O]}

Eigenvalues M

[0., 0., 0., 0., -2.666666667, 2.666666667, -5.333333333, 5.333333333]
Eigenvalues N

[0, 0.,0.,0.,0.,-1.333333333, 4., -2.666666667]

NullSpace M

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

NullSpace N

{[_1! _11 O’ 11 O! 0’ 01 1]’ [O! 0’ 01 _11 O! O’ 11 0]1 [_1s _11 1’ 11 Os 01 Os 0]1 [_11 01 O’ 01 Os 11
o’ 0]1 [O’ _1’ 01 07 ]-’ 01 O’ 0]}

Harmonic Basis

03213012
30120321
21031230
12302103
30120321
03213012
12302103
21031230
40,[1,-1,1,1,-1,1,-1,1]
{2,7,8}
R: [4,8,1,2,3,4,5,6]
B: [7,3,8,7,8,7,4,3]

TRACE TWO =1
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det AT =0

|
o]V, ]
o

o
o
(9]
o
o
o
o
ol O

o
o
o
o
o

(02119,

AT =

o o=

o

o o

o o

o Oolwvn o
o [)][¥,]

0

()

o

o
o [«2] [V, B« =)
o ol

2 1
6 6

AT rankingis 5, "vs", 7

Level 2 det = 26640+ 174725 — 871252 + 435253 — 33905% + 2614s°

;(
1048576
~13535% + 29857 + 1458 - 1652 + s19) (5 +s) (-1+5)
RANK of R is 7

R ranking is 5, "vs", 7

RBAR ranking 2, "vs", 4

RANK of B is 4

B ranking is 2, "vs", 4

BBAR ranking 2, "vs", 4

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

Eigenvalues

R: [0,0,0,0,-1,1,1.1,-1.1]
B: [1.,-1,1,-1,0,0.,0.0.]
NullSpace of R

{[0,0,0,0,0,0, 1, O}}
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NullSpace of B
{lo,1,0,0,0,0,0,0],lo,0,00,1,0,0,0],I[0,0,0,0,0,1,0,0],[1,0,0,0,0, 0, 0, O]}

NullSpace of R*
{[11 Os 01 O’ 01 _1s 01 O]}

NullSpace of B*

{[_11 0’ 01 01 0! 1, 07 O]a [O! _1’ 01 01 0! Oa 07 1], [_11 01 01 11 O! Oa 07 O]a [O! Oa _11 01 1! Oa 01
ol

FIXED POINTS DIMENSION 1

= o
o =
Wl WwIN
wIiN Wl
o =
= o
wiN Wl
Wl wiN

o
=
=
o

wl— wiIN
o
—

WIN W[
'_I
o
WIN W[
Wl WwIN

PROTO-M =

o
(=)
wiN W~
Wi~ wiIN
= o
o =
Wi~ wiN
WIN W[

o oo Mo o~ o
oo MO o o o i
© 0 O ©O ®® O O ©
0 O O O O ® O O
oo o o o o b
o oo o o » o
® O O O O ® O O
© 0 O O ®® © O O

=

o

-
o
o
=

Wi~ wiN
Wi~ wiN

wIiN Wl
WIN W
—
o

"RANK of Nis ", 3, "RANK of M is ", 4
"RANK of the KERNEL is ", 2

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

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

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

Group spectrum 1+ t + t2

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

"RG1" = {7, 8}
"RG2" = {4, 8}
"RG3" = {5, 6}
"RG4" = {2, 6}
"RG5" =1{3, 7}
"RG6" = {3, 4}
"RG7" ={1, 5}
"RG8" = {1, 2}

m2 =[1,0,0,1,0,0,0,0,0,0,1,0,0,2,0,0,2,0,0,0,0,2,1,0,0,0,0, 2]
supp m2 =1{1, 4, 11, 14, 17,22, 23, 28}
u2=1[3,2,1,3,0,1,2,1,2,0,3,2,1,3,1,2,3,0,2,1,0,3,3,2,1, 1, 2, 3]

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

Action of R on ranges, [[3], [4], [6], [2], [7], [8], [6], [2]]
Action of B on ranges, [[6], [5], [1], [5], [2], [1], [1], [5]]

g=(+ 1 1L 1 1 1 1 1
“\6 6 12 12 6 6 12 12
RPARTS [2, 1]
BPARTS [2, 2]

(1

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

(3,4, 2,1]
B-BLOCKS,

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

N by blocks, N - check: true

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

by =1{2,4,5,7}
dim(span of partition vectors), rank(Ng), rank(N): 3,3, 3

LIE STRUCT URE

Dimension of Lie algebra: 22, Shape: 3 & 19/17

0 1 O

1 -11

0O 0 1

1 0 O

CLB =

1 -1 1

0 1 O

1 0 O

0O 0 1

R and B Cycles. V.

0olologlogl 000i+o00lo
4 4 4 4 2 2
1 1 1 1 1 1
OZOZOZOZ 00200002
1 1 1 1 1 1
OZOZOZOZ 00500005
1 1 1 1 1 1
OZOZOZOZ OOOEOOEO
Or = 1 1 1 1QB= 1 1
OZOZOZOZ OOEOOOOE
1 1 1 1 1 1
OZOZOZOZ OOOEOOEO
1 1 1 1 1 1
OZOZOZOZ OOOEOOEO
1 1 1 1 1 1
OZOZOZOZ 00500005
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Qr in Vec(K)? , {{2, 4, 6, 8}}, true

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

1 1 -1 -1

0§ 0 3 5 0 50

-1 -1 1 1

5 0 3 0 0 5 0 3

> 1 -1 1 1 -1 1 -1

12 12 6 6 12 4 6 2

1 5 1 -1 -1 1 -1 1

V= 12 12 6 6 4 12 2 6
1 1 -1 -1
g 0 3 0 0 & 0
1 1 -1 -1

©o 5 0 3 5 0 =5 0

1l -1 1 -1 5 1 -1 1

12 4 6 2 12 12 6 6

-1 1 -1 1 1 5 1 -1

4 12 2 6 12 12 6 6
Omega-checks true, true
“I+V is singular”

- 1 1 1 1 1 1 1 1 w1
nR_(o lololo 4)vs(o Lololo 4) Qg vs Q(I-V)
_ 1 1 1 1 -1

'ITB—(O 0 7 2 00 7 Z)VS(O 000O0O0OO 0) uQpg vs Q(I+V)

LOCAL GROUPS

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

1,"range", [7, 8],1[8,7,8,7,7,8,7,8],[7,8,7,8,8,7,8, 7]
2,"range", [4, 8], [[8, 4, 8,4, 4, 8,4, 8], [4, 8,4, 8,8, 4, 8, 4]]
3, "range’, [5, 6], [[6, 5, 6, 5, 5,6, 5,6],[5,6,5,6,6,5, 6, 5]
4, "range", [2, 6], [[6, 2, 6, 2, 2, 6, 2, 6], [2, 6, 2, 6, 6, 2, 6, 2]]
5,"range", [3,71,17,3,7,3,3,7,3,7,(3,7,3,7,7,3,7, 3]
6, "range’, [3, 4], [[4, 3,4, 3,3,4,3,4],[3,4, 3,4,4, 3,4, 3]
7, "range", [1, 5], [[5, 1, 5,1, 1,5, 1,5],[1,5,1,5,5, 1, 5, 1]]
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8, "range", [1, 2], 12, 1,2,1,1,2,1,2],[1,2,1,2,2,1, 2, 1]]
2, "partition”, {{1, 4, 6, 7}, {2, 3, 5, 8}}

1, "range", [7, 81,118,7,7,8,7,8,8,71,17,8,8,7,8,7, 7, 8l
2,"range", [4, 8], [[8, 4, 4, 8§, 4, 8, 8, 4], [4, 8, 8, 4, §, 4, 4, §]]
3, "range", [5, 6], [[6, 5, 5, 6, 5, 6, 6,5],[5,6,6,5,6,5, 5, 6]
4, "range", [2, 6], [[6, 2, 2, 6, 2,6, 6, 2],[2, 6,6, 2,6, 2, 2, 6]]
5,"range", 3, 7),1(7,3,3,7,3,7,7,3],13,7,7,3,7,3, 3, 7
6, "range’, [3, 4], [[4, 3, 3,4, 3,4,4,3],[3,4,4, 3,4, 3, 3, 4]
7, "range”, [1, 51, 1[5, 1, 1,5, 1,5, 5,1],[1,5,5,1,5, 1, 1, 5]]
8, "range", [1, 2],1[2,1,1,2,1,2,2,1],[1,2,2,1,2,1, 1, 2]]

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

g1 = |l
g2 = II1,2]]
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 0)
01

2, "coeff", 1

2[2]=<o 1>
10

Check abelian
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1, 2, true

1. 1.
EIGS =

1. -1.

PermChars : =

= N =
= O =

Group spectrum: 1+ t+ £2

Molien Seriesto order 10: 1+ t+ 2t2 + 21‘3 + 3t 1310 + 4t6 + 4t + 5t8+ 5t9 +
10
6t

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, 3]}, {9,
[2, 41}, {10, [2, 51}, {11, [2, 6]}, {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, 8]}, {23, [5, 61},
{24, [5, 71}, {25, [5, 81}, {26, [6, 71}, {27, [6, 81}, {28, [7, 8]}

KERNEL HIERARCHY

m2 =
(1001000000100200200002100002)

{1,4, 11, 14,17,22, 23,28}

uz2 =
(3213012120321312302103321123)

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

picheck (2 2 4 4 2 2 4 4)

ml=(2 2 4 4 2 2 4 4)
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picheck (2 2 4 4 2 2 4 4)

Column Projections
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o
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idem-checks NO-checks
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Row Projections
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1 1 2 1 2
5 993 0 § 9
1 2 1 1 1
0 55338 93
1 1 1 1 1
is 9 3935 180
11 411 11
9 18 3 18 9 3
T= 1 2 1 1 1
0 5§ 5395 03
1 1 2 1 2
5§ 9335 0 3§ 39
11 91 1 11
9 18 3 18 9 3
1 1 1 1 1
ig 9 3993 130
CHECKING NULLSPACES
mA=1[1,1,-1,0,1,1, -2, -1]
0 -1 O 0O 100
0O 1 -1 -1 010
ker Ne=|0O 0 -1 0 00O
0 0 0O -1 001
1 1 -1 -1 000
checks

mAviakerNC (1 1 -1 -2 1)

1 0 0 -—-s-—t
-1 0 0O t+s
0 1 s t

ker Mg = 0 -1 st
-1 0 0O t+s
1 0 0 -s-—t
0 -1 —-s -t
0 1 s t
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wloo

o

(=)
Lolm O|oo

NM =

o

[}
Relfed uo|m wloo

O O
-s -5
-s 0

-S -5

RB checks

16
09
8 32
3 9
16 16
9 3
8
5 0
8 32
3 9
16
09
8
) 0
16 16
9 3
—-t+s 0
t
t
0
t

3

N

9
16
9

0
16
3
16
9
32
9
16
3

0

o O

o

o

wlow ©loo ©|; wloo

o

[
©|Cﬁ O|oo

O O uw O O

wloo

o

—
©|Cﬁ O|oo

o

=
WOl Lo|m wloo

0
0

0

32 16
9 9
16 32
9 9

16
0 3

16
3 0
16 32
9 9
32 16
9 9
16
3 0

16
0 3

—-S+t

—t+s
—t RB
0

—t+s
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10 0 t+s t+s —s—t
01 O 0 0 t+s
00 1 s 0 t
11 -1 t t+s -t
ker M. = RB checks
01 O 0 0 t+s
10 O t+s t+s —-s—t
11 -1 t t+s -t
nixt = (4 4 0)
2 1 1 2
103530133
1 2 2 1
013310353 10000100
2 1 1 2 1
21301201 01000000
- S . 00100000
1550135310 00010000
RNoR™ = 1 2 > 1™ looo001000
- L 10000100
103530133 00000010
1 2 2 1 000000O0 1
2 1 1 2
$310%1201
10010110 10010100
01101001 01000001
01101001 00101000
10010110 10010100
BNgB* = ,BB* =
01101001 00101000
10010110 10010100
10010110 00000010
01101001 01000001

Do these reconstitute N? , true

Ranks: 7, 4, "vs", 2
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o 0530 03
o o280 o 238
2 Ffooz2Loo
-8 -8 -8 -8
CNM=TTOOTTOO Skew T =
o 0o 28 0 o §3
o 0o 28 0 o §3
S o002 oo
L PFooF Foo
0 0 & 5 0 0 3 &
0 0 5 3 0 0 & 3
5o 0 2o o
S 3 00 3 oo
o o 1l g o L1 Skew Omega =
9 18 18 9
0 0 i 5 0 0 5 &
S0 oo o
& 5 00 F 200
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0 055 0 0 5 55

o 0o L% 0 0o 5 5

> 3 0 0 3 3 00

= 20 0 >33 00

0 055 0 0 &5 55

o 0o L% 0 0o 55

5 3 0 0 33 00

= 20 0 333 00
820 0200 o0 10120123
280 00%0 0 01%£1103% 3%
00 8008 o 3510%3001

M0=00§§000§N0_§%01%§10
200 03%8%0 0 01%£ 31034
020 0%%0 o0 10120154
0o $ o004 8 £1013510
000 £o0o0 § L $510%1001

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

NM = 16T + 0Q

"IS NM in Vec(K)?", true
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NM(O%O%lG8163280163220321602)

“IS MN in Vec(K)?", false

MN—226—2142610142210214221022214210
3 9 3 3 9 9 9 9 3 3 9 9 3 3 9 9 3 3

T=32/1,rank = 2, ratio= 16/1, n?/r = 32/1
T'=32/1,r=1/2,7/n%=1/2

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18
IS NOMO a combination of T and Omega? , true
NoMgp = OT + 32Q
There are, 2, partitions and, 8, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 18
out of total no. of elements equal to 32

dim span idems 12 vs no. of idems 16
"PT]'" = {{ 1’ 3’ 6’ 8}’ {Zl 4’ 5’ 7}}
"PT2" = {{1’ 4’ 6, 7}’ {21 31 51 8}}

"RG1" = {7, 8}
"RG2" = {4, 8}
"RG3" = {5, 6}
"RG4" = {2, 6}
"RG5" =1{3, 7}
"RG6" = {3, 4}
"RG7" = {1, 5}
"RG8" = {1, 2}
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20 8 -8 -8 8 -4 -8 -8
9 9 9 9 9 9 9 9
8 20 -8 -8 -4 8 -8 -8
9 9 9 9 9 9 9 9
-8 =8 32 8 -8 -8 8 16
9 9 9 9 9 9 9 9
-8 -8 8 32 -8 -8 =16 8
9 9 9 9 9 9 9 9
Mc = Nc =
8 -4 -8 -8 20 8 -8 -8
9 9 9 9 9 9 9 9
-4 8 -8 -8 8 20 -8 -8
9 9 9 9 9 9 9 9
-8 -8 8 -16 -8 -8 32 8
9 9 9 9 9 9 9 9
-8 -8 -16 8 -8 -8 8 32
9 9 9 9 9 9 9 9
31 =5 7 19 =5 31 19 7
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 36 36 36 36
19 7 =5 31 7 19 31 =5
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36 36
31 =5 7 19 -5 31 19 7
36 36 36 36 36 36 36 36
19 7 =531 7 19 31 =5
36 36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 3 36 36 36
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Nc-scaled =

commutator =
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000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O
0000O0O0O0O
000O0O0O0O0O
000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O

Eigenvalues M,

[7.111111111,5.333333333, 2.666666667, 5.333333333, 2.666666667, 0., 0., 0.]
Eigenvalues N,

[0, 0.,0.0.,0., 1.333333333, 2.666666667, 2.888888889]

Eigenvalues M-scaled

[2.600000000, 1.500000000, 1.200000000, 1.500000000, 1.200000000, 0., 0., 0.]
Eigenvalues N.-scaled

[0, 0.,0.0.,0., 1.548387097, 3.096774194, 3.354838710]

NullSpace M,

{f1,-1,0,0,-1,1,0,0],10,1,1,0,1,0,0,1],[0,1,0,1,1,0,1,0] }

NullSpace N,

{[_11 _17 ]" 01 01 0’ 11 0]’ [01 0’ _1’ 01 01 0’ 01 1]1 [_1a _11 1’ 1! Oa 07 O’ 0]7 [Oa _11 01 O! ]-, 01
0’ 0]1 [_11 0’ 0’ O’ O’ 11 O’ 0]}

Eigenvalues M

[10.66666667, 0., 0., 2.666666667, 2.666666667, 5.333333333, 5.333333333,
5.333333333]

Eigenvalues Ny

[0.,0.,0.,0.,,0.,4.,1.333333333, 2.666666667]

NullSpace M

{{1,-1,0,0,-1,1,0,0]1I0,0,-1,1,0,0, 1, -1J}
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NullSpace Ng

{[01 05 _1’ 01 01 05 01 ]-]5 [01 _]-1 O’ 01 ]-1 05 01 O]! [_1’ _11 1! 01 O’ 01 ]-’ 0]1 [_11 01 Ol 01 O’ ]-l
O’ 0]1 [_1’ _11 1’ 1’ 0’ 01 Os O]}

Eigenvalues M

[0., 0., 0., 0., -2.666666667, 2.666666667, -5.333333333, 5.333333333]
Eigenvalues N

[0, 0.,0.,0.,0.,-1.333333333, 4., -2.666666667]

NullSpace M

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

NullSpace N

{[01 Os _11 0’ 01 Os 01 1]1 [_1! 0’ 01 0’ 01 11 01 O]s [_1) _11 1) 1! O) O! 01 0]1 [_1s _11 1’ 01 Os 01
1’ 0]1 [O’ _1’ 01 07 ]-’ 01 O’ 0]}

Harmonic Basis

03 213012
30120321
210312320
12302103
30120321
03 213012
12302103
21 031232P0
{3,4,5}
R: [4,3,8,7,8,4,4,3]
B:[7,8,1,2,3,7,5, 6]

TRACE TWO =1
det AT =0
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=
[e2]V,]
o

=
o
o
o
o ol
| (@) [e2] [« [V, ]

A= Q=
(e2]19;!

0 0O

(e2][V,!

o
o

2
6

A

AT rankingis 5, "vs", 7

Level 2 det = prtzoe ( 26640 + 174725 — 871252 + 435253 — 33905 + 26145°
—13535% + 29857 + 1458 1652 + s10) (5 +5) (-1 +5)

RANK of R is 4

R ranking is 2, "vs", 4

RBAR ranking 2, "vs", 4

RANK of B is 7

B ranking is 5, "vs", 7

BBAR ranking 2, "vs", 4

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

Eigenvalues

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

B: [0,0,0,0,-1,1,1.1,-1.1]

NullSpace of R

{[o, o,0,0,0,1,0,0]I1,0,0,0,0,0,0,0o0]I[0,0,00,1,D0,0,0][o0,1,0,0,0, 0, 0, 0}

NullSpace of B
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{[0,0,0,1,0,0,0, O}

NullSpace of R”

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

NullSpace of B*
{[_1’ 0’ 0’ O’ 01 11 01 O]}
FIXED POINTS DIMENSION 1

= o
o =
Wl wIN
Wi Wl
o =
= o
Wi Wl
wl—  wiN

o
=
=
o

Wl wiIN
o
=

WIN W[
[
o
WIN W[
W~ wIN

PROTO-M =

o
(=)
wIN W~
Wi~ wiIN
= o
o =
Wl wiIN
WIN W[

o o © o O O + O
o O A O O O O &
o ©O © O O & O o
O O A O O ©O O
o o o o O O + O
o ©O ©O O O & O O
© 0 O O 0w O O O

=

o

© 00 O O w O O O

—
o
o
[

Wi~ wiIN
Wl wiIN

wiN Wl
WwIN Wl
(S
o

"RANK of Nis", 3, "RANK of M is ", 4
"RANK of the KERNEL is ", 2

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

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

degree 2: % (v[1]vI2] + v[1]v[5] + vI2]vI6] + 2Vv[3]v[4] + 2Vv[3]v[7] + 2Vv[4]v[8] + Vv[5]

v[e] + 2v[7]v[8])
Group spectrum 1+t + £2

KERNEL STRUCT URE

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

"RG1" = {7, 8}
"RG2" = {4, 8}
"RG3" = {5, 6}
"RG4" = {2, 6}
"RG5" =1{3, 7}
"RG6" = {3, 4}
"RG7" ={1, 5}
"RG8" = {1, 2}

m2 =[1,0,0,1,0,0,0,0,0,0,1,0,0,2,0,0,2,0,0,0,0,2,1,0,0,0, 0, 2]
supp m2 ={1, 4,11, 14,17, 22, 23, 28}
u2=1_3,2,1,3,0,1,2,1,2,0,3,2,1,3,1,2,3,0,2,1,0,3,3,2,1, 1, 2, 3]

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

Action of R on ranges, [[6], [5], [2], [6], [2], [1], [2], [6]]
Action of B on ranges, [[3], [4], [5], [1], [7], [8], [5], [1]]

p-(l 1 1 1111 1
6 6 12 12 6 6 12 12

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

(1

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

[1,2,2,1]
B-BLOCKS,

(3,4, 2,1]

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

126 of 578 08/22/2008 08:27 AM



http://sadie:15001/home/ph/maple/TRun43123...

N by blocks, N - check: true

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

by ={2,4,5,7}
dim(span of partition vectors), rank(Ng), rank(N): 3, 3,3

LIE STRUCT URE

Dimension of Lie algebra: 22, Shape: 3@ 19/17

00 1

11 -1

01 O

10 O

CLB =

11 -1

00 1

1 0 O

01 O

R and B Cycles. V.

000ioo0lo Loglgpglgpgly
2 2 z V292973
1 1 1 1 1 1
00200002 40404040
1 1 1 1 1 1
00200002 40404040
1 1 1 1 1 1
00050050 ZOZOZOZO
R = 1 1 QB=1 1 1 1
OOEOOOOE ZOZOZOZO
1 1 1 1 1 1
00050050 ZOZOZOZO
1 1 1 1 1 1
OOOEOOEO ZOZOZOZO
1 1 1 1 1 1
00500005 ZOZOZOZO

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

1 1 -1 -1

0§ 03 5 0 35 0

1 1 -1 -1

& 0 3 0 0 & 0 =

-2 =1 1 -1 -1 1 =11

12 12 6 6 12 4 6 2

-1 =5 -1 1 1 -1 1 -1

V= 12 12 6 6 4 12 2 6
-1 -1 1 1
s 03 0 0 5 0 3
1 1 -1 -1

©§ 03 35 0350

-1 1 -1 1 =5 -1 1 -1

1 4 6 2 12 12 6 6

1 =11 -1 -1 =5 =1 1

4 12 2 6 12 12 6 6
Omega-checks true, true
"I-V is singular"

_ 11 11 -1

mR=(00 7 700 7 7zJ]vs(0 0000 00 0) uQgvsQi-V)
n3=(% 07 0%0 % o)vs(% 0%£020 % o) uQg vs QU+Vv) "1

LOCAL GROUPS

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

1, "range", [7, 8], 118, 7,8,7,7,8,7,8],[7,8,7,8,8,7,8, 7]

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

1, "range", [7, 81,118,7,7,8,7,8,8,71,17,8,8,7,8,7, 7, 8l

2, "range", [4, 8], [[8, 4, 4, 8, 4, 8, 8, 4], [4, 8, 8, 4, 8, 4, 4, 8]
3, "range’, [5, 6], [[6, 5, 5, 6, 5, 6, 6, 5], [5,6,6,5,6,5,5, 6]]
4, "range", [2, 6], [[6, 2, 2,6, 2,6, 6, 2],[2,6,6, 2,6, 2, 2, 6]]
5,"range", 3, 7],117,3,3,7,3,7,7,31,13,7,7,3,7,3, 3, 7]
6, "range’, 3, 4], [[4, 3, 3,4, 3,4, 4,3],[3,4,4, 3,4, 3, 3, 4]
7, "range", [1, 5], [[5, 1, 1,5, 1,5,5,1],[1,5,5,1,5, 1,1, 5]
8, "range", [1, 21,2, 1,1,2,1,2,2,1],[1,2,2,1,2,1,1,2]]

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

g1 = |l
g2 = II1,2]]
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 0)
01

2, "coeff", 1

2[2]=<o 1>
10

Check abelian

1, 2, true
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1. 1.
EIGS =
G 5)

PermChars : =

= N R
= O =

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+t + 2t2 + 2t3 + 3t4 + 3t5 + 4t6 + 4t7 + 5t8+ 5t9 +
10
ot

n-choose-rank

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

KERNEL HIERARCHY

m2 =
(1001000000100200200002100002)

{1,4,11,14,17,22, 23, 28}

uz2 =
(3213012120321312302103321123)

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

picheck (2 2 4 4 2 2 4 4)
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picheck (2 2 4 4 2 2 4 4)

Column Projections
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o O O o
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0
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o O O O
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o O

O R WIN Wk = O Wwr~k wiNn

0
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0

o O O o

o O O O

o

o O O o

o

O H= WN Wk = O WwWrk wiNn

o

o O O O

— O Wk wiNn O~ W we

= O Wk WwWN O = wiNn Wl

idem-checks

idem-checks
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idem-checks NO-checks
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o
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Row Projections
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1 1 2 1 2 1 8 16 32 8 32 16
5 993 0 %939 3 053 9 0 3 5T %
1 2 1 1 1 2 8 32 16 8 16 32
0 553538 29393 0 3 %9 3 0% %
1 1 1 1 1 1 8 16 16 16 8 16
is 0 3935 1393 3 93 0 5 3 05
1 1 1 1 1 1 16 8 16 8 16 16
5 18 9318 9 369 3 53 93 3 5 3 0
T= 1 2 1 1 1 2 NM = 8 32 16 8 16 32
0 5§ 395 %33 0O 33535 3 0% 7
1 1 2 1 2 1 8 16 32 8 32 16
5§ 9395 0 %393 3 093 9 0 3 5T %
11 411 11 16 8 16 8 16 16
918031893O 99039930
1 1 141 1 1 8 16 16 16 8 16
1893091803 99309903
CHECKING NULLSPACES
mA=[-1,-1,1,2,-1,-1,0, 1]
0 0O -1 00001 -t 0 S 0 t 0 —S
-1 -1 1 1 0000 t t ) ) 0 —-t+s —-t+s
kerNe=|l 0 -1 0 01000 0O 0 -s+t 0 0O 0 —t+s
-1 0 0O 00100 0O O 0 0O 0O 0 0
-1 -1 1 00010 t 0 -5 0O t0 -t —t+s
RB checks
mAviaker NC (1 2 -1 -1 0)
0 1 s+t
0 -1 -s—t O
-1 0 ) t
1 O S —t
ker Mg = RB checks
0 -1 —-s—t O
0 1 s+t O
1 0 s -t
-1 0 -5t
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-1 11 0 0O s+t
1 00 0O s+t O
0O 10 -t s+t t
o 01l |t 0o s
ker M. = RB checks
1 00l |0 s+t O
-1 11 0 0O s+t
0 01 t 0 s
0 10 (-t s+t ¢t
nixt = (0 4 4)
10010110 10000110
01101001 01000001
01101001 00101000
~ltr0oo010110 ~looo10000
RNR* = RR* =
01101001 00101000
10010110 10000110
10010110 10000110
01101001 01000001
2 1 1 2
1 2 2 1
013310353 10000100
2 1 1 2 1
2130129, 01000000
- . 00100000
1553013310 00010000
BNoB™ = 12 > 1 Tloooo1000
. L 10000100
103530133 00000010
1 2 2 1 00000001
2 1 1 2

Do these reconstitute N? , true

Ranks: 4, 7, "vs", 2
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o 0530 03
o o280 o 238
2 Ffooz2Loo
-8 -8 -8 -8
CNM=TTOOTTOO Skew T =
o 0o 28 0 o §3
o 0o 28 0 o §3
S o002 oo
L PFooF Foo
0 0 & 5 0 0 3 &
0 0 5 3 0 0 & 3
5o 0 2o o
S 3 00 3 oo
o o 1l g o L1 Skew Omega =
9 18 18 9
0 0 i 5 0 0 5 &
S0 oo o
& 5 00 F 200
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0 055 0 0 5 55

o 0o L% 0 0o 5 5

> 3 0 0 3 3 00

= 20 0 >33 00

0 055 0 0 &5 55

o 0o L% 0 0o 55

5 3 0 0 33 00

= 20 0 333 00
820 0200 o0 10120123
280 00%0 0 01%£1103% 3%
00 8008 o 3510%3001

M0=00§§000§N0_§%01%§10
200 03%8%0 0 01%£ 31034
020 0%%0 o0 10120154
0o $ o004 8 £1013510
000 £o0o0 § L $510%1001

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

NM = 16T + 0Q

"IS NM in Vec(K)?", true
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NM(O%O%lG8163280163220321602)

“IS MN in Vec(K)?", false

MN—226—2142610142210214221022214210
3 9 3 3 9 9 9 9 3 3 9 9 3 3 9 9 3 3

T=32/1,rank = 2, ratio= 16/1, n?/r = 32/1
T'=32/1,r=1/2,7/n%=1/2

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18
IS NOMO a combination of T and Omega? , true
NoMgp = OT + 32Q
There are, 2, partitions and, 8, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 18
out of total no. of elements equal to 32

dim span idems 12 vs no. of idems 16
"PT]'" = {{ 1’ 3’ 6’ 8}’ {Zl 4’ 5’ 7}}
"PT2" = {{1’ 4’ 6, 7}’ {21 31 51 8}}

"RG1" = {7, 8}
"RG2" = {4, 8}
"RG3" = {5, 6}
"RG4" = {2, 6}
"RG5" =1{3, 7}
"RG6" = {3, 4}
"RG7" = {1, 5}
"RG8" = {1, 2}
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20 8 -8 -8 8 -4 -8 -8
9 9 9 9 9 9 9 9
8 20 -8 -8 -4 8 -8 -8
9 9 9 9 9 9 9 9
-8 =8 32 8 -8 -8 8 16
9 9 9 9 9 9 9 9
-8 -8 8 32 -8 -8 =16 8
9 9 9 9 9 9 9 9
Mc = Nc =
8 -4 -8 -8 20 8 -8 -8
9 9 9 9 9 9 9 9
-4 8 -8 -8 8 20 -8 -8
9 9 9 9 9 9 9 9
-8 -8 8 -16 -8 -8 32 8
9 9 9 9 9 9 9 9
-8 -8 -16 8 -8 -8 8 32
9 9 9 9 9 9 9 9
31 =5 7 19 =5 31 19 7
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 36 36 36 36
19 7 =5 31 7 19 31 =5
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36 36
31 =5 7 19 -5 31 19 7
36 36 36 36 36 36 36 36
19 7 =531 7 19 31 =5
36 36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 3 36 36 36

140 of 578 08/22/2008 08:27 AM



141 of 578

NcMc =

Mc-scaled =

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

[9211,9)

[

.

I
=

-l>|| 4>|| u1|| 1N 4>|
[ = [

=

|
Ul

—

w
[y

= w
©o l—\l\‘

w
[y

|
0]

w
[y

=

=
O

w
=Y
||—\ Uul\,

|~

w
=

[921,]

N .
= |

.r>| ' 4>| T, IN u1| | -I>|
|I = = [
(U]

w
[y

Wl
Lol N©)

w
2~

(S

Wi |
Lol [V

w
=lo =

N
N

[ ||

(9a] (9a]

=l

N u-||| u-|||
N

u1|I u1||
N N

|
[y

N|| AN u1|| u-||| N
W= w
'_llo '—‘l\‘ - ) )
wl\‘ W= D= N
= —|©

TR

[t
(U]

'—I
Wl |
Lol [V

| |
(92}
=

W= w
~lo R
|© v—-l\‘

w

H~

(V8] | o S
=

W |
Ll [V
=

'—l
Wi |
Lol (U]

MCNC =

[921],8]

|
=

-l>-|| u1|
[y

I
=

S

[G211)8)

|
=

—_ W

=

w
[y

=

w
|\‘ n—-|©

= w w
O |—-|\‘ |—-|u.,

I

w
=

O O O O O ©O ©o o

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

http://sadie:15001/home/ph/maple/TRun43123...

-I>| I [9211)9) u-|| I
= =

I
=

— [9,211)9) -I>|

I
=

!
MRS LN

|
Ul

w
=

= W
O =
=

w
[y

Wi |
Lol [V

=

||—l
O

w
=
=

|~

w
=
(S

A= u1| | u-|| |
N

| || |
| (0] (U5 ] N
Ll

N

I
=

N gl S

wll w
Rl

W= w
r—'lw r—-l\‘ =

W |
Ll [V

|
N

W= w
=lo =

|
Ul

=

w
B~

|
Ul

w
=

o O O O O ©O O o

—_ = ! u-||| e ! m|l u-||
|\‘ I |l\) N I = N

W= W
O =

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

Nc-scaled =

commutator =
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000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O
0000O0O0O0O
000O0O0O0O0O
000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O

Eigenvalues M,

[7.111111111,5.333333333, 2.666666667, 5.333333333, 2.666666667, 0., 0., 0.]
Eigenvalues N,

[0, 0.,0.0.,0., 1.333333333, 2.666666667, 2.888888889]

Eigenvalues M-scaled

[2.600000000, 1.500000000, 1.200000000, 1.500000000, 1.200000000, 0., 0., 0.]
Eigenvalues N.-scaled

[0, 0.,0.0.,0., 1.548387097, 3.096774194, 3.354838710]

NullSpace M,

{f0,1,0,1,1,0,1,0}I1,-1,0,0,-1,1,0,0],[0,1,1,0,1,0,0, 1] }

NullSpace N,

{[_11 0’ 01 01 0! ]-, 07 O]a [O! _1’ 01 01 1! Oa 07 O]a [_11 _17 ]" 1! 01 O’ 01 0]’ [01 O’ _11 01 01 O’
0’ 1]1 [_11 _1’ 11 O’ 0! 0’ 1’ 0]}

Eigenvalues M

[10.66666667, 0., 0., 2.666666667, 2.666666667, 5.333333333, 5.333333333,
5.333333333]

Eigenvalues Ny

[0.,0.,0.,0.,,0.,4.,1.333333333, 2.666666667]

NullSpace M

{0,0,1,-1,0,0,-1, 1}, [1,-1,0,0, -1, 1, O, O}
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NullSpace Ng

{[01 05 ]-1 Ol 01 O, O! _1]5 [_11 _11 O, ]-1 O, O! O’ 1]1 [_11 01 Ol 01 O’ ]-1 0’ 0]1 [_11 _1’ 01 01 01 01
11 1]1 [O’ _11 0) 01 1’ 01 O! O]}

Eigenvalues M

[0., 0., 0., 0., -2.666666667, 2.666666667, -5.333333333, 5.333333333]
Eigenvalues N

[0, 0.,0.,0.,0.,-1.333333333, 4., -2.666666667]

NullSpace M

{[07 Os 01 _1’ 0’ Os 11 O]s [0’ 0) _1’ 0’ 0’ 0) 01 1]1 [0’ _11 0’ 0’ 1’ Os 01 O]s [_11 Ol O’ 0’ O’ 11 01
o}

NullSpace N

{[01 _1’ 01 0’ 11 Os 01 O]s [_1! 0’ 01 0’ 01 11 01 O]s [_1) _11 Os 1! O) O! 01 1]1 [_1s _11 1’ 11 Os 01
o’ 0]1 [O’ 01 0’ _17 O’ 01 ]-’ 0]}

Harmonic Basis

03 213012
30120321
210312320
12302103
30120321
03 213012
12302103
21 031232P0
{3, 4, 6}
R:[4,3,8,7,3,7,4,3]
B:[7,8,1,2,8,4,5, 6]

TRACE TWO =1
det AT =0
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=
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o
o= Olun

0 0O

(e2][V,!

o
o

2
6

A

AT rankingis 5, "vs", 7

_ 1 _ _ 2 3 _ 4
Level2det-1048576(5+s)( 26640+ 17472s — 8712s< + 43525 3390s™ +

261455 — 13535% + 29857 + 1458 -~ 1652 + s10) (-1 + )
RANK of R is 4

R ranking is 2, "vs", 4

RBAR ranking 2, "vs", 4

RANK of B is 7

B ranking is 5, "vs", 7

BBAR ranking 2, "vs", 4

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

Eigenvalues

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

B: [0,0,0,0,-1,1,1.1,-1.1]

NullSpace of R
{[o,o,0,0,1,0,0,0]I1,0,0,0,0,0,0,o0]I[0,0,00,0,1,0,0][o0,1,0,0,0, 0, 0, 0}

NullSpace of B
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{[0,0,1,0,0,0,O0, O}

NullSpace of R”

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

NullSpace of B*
{[01 _1’ 0’ O’ 11 Os 01 O]}
FIXED POINTS DIMENSION 1

= o
o =
Wl wIN
Wi Wl
o =
= o
Wi Wl
wl—  wiN

o
=
=
o

Wl wiIN
o
=

WIN W[
[
o
WIN W[
W~ wIN

PROTO-M =

o
(=)
wIN W~
Wi~ wiIN
= o
o =
Wl wiIN
WIN W[

o o © o O O + O
o O A O O O O &
o ©O © O O & O o
O O A O O ©O O
o o o o O O + O
o ©O ©O O O & O O
© 0 O O 0w O O O

=

o

© 00 O O w O O O

—
o
o
[

Wi~ wiIN
Wl wiIN

wiN Wl
WwIN Wl
(S
o

"RANK of Nis", 3, "RANK of M is ", 4
"RANK of the KERNEL is ", 2

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

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

degree 2: % (v[1]vI2] + v[1]v[5] + vI2]vI6] + 2Vv[3]v[4] + 2Vv[3]v[7] + 2Vv[4]v[8] + Vv[5]

v[e] + 2v[7]v[8])
Group spectrum 1+t + £2

KERNEL STRUCT URE

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

"RG1" = {7, 8}
"RG2" = {4, 8}
"RG3" = {5, 6}
"RG4" = {2, 6}
"RG5" =1{3, 7}
"RG6" = {3, 4}
"RG7" ={1, 5}
"RG8" = {1, 2}

m2 =[1,0,0,1,0,0,0,0,0,0,1,0,0,2,0,0,2,0,0,0,0,2,1,0,0,0, 0, 2]
supp m2 ={1, 4,11, 14,17, 22, 23, 28}
u2=1_3,2,1,3,0,1,2,1,2,0,3,2,1,3,1,2,3,0,2,1,0,3,3,2,1, 1, 2, 3]

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

Action of R on ranges, [[6], [5], [5], [5], [2], [1], [6], [6]]
Action of B on ranges, [[3], [4], [2], [2], [7], [8], [1], [1]]

p-(l 1 1 1111 1
6 6 12 12 6 6 12 12

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

(1

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

[1,2,2,1]
B-BLOCKS,

(3,4, 2,1]

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

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

by ={2,4,5,7}
dim(span of partition vectors), rank(Ng), rank(N): 3, 3,3

LIE STRUCT URE

Dimension of Lie algebra: 22, Shape: 3@ 19/17

00 1

11 -1

01 O

10 O

CLB =

11 -1

00 1

1 0 O

01 O

R and B Cycles. V.

000ioo0lo 0olologlgogl
2 2 2 V29293
1 1 1 1 1 1
00200002 04040404
1 1 1 1 1 1
00200002 04040404
1 1 1 1 1 1
00050050 OZOZOZOZ
R = 1 1QB= 1 1 1 1
OOEOOOOE OZOZOZOZ
1 1 1 1 1 1
00050050 OZOZOZOZ
1 1 1 1 1 1
00050050 OZOZOZOZ
1 1 1 1 1 1
00500005 OZOZOZOZ

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

1 1 -1 -1

O s 0 3 5 0 5 0

1 1 -1 -1

g 0 3 0 0 & 0 =

-2 =1 1 -1 -1 1 =11

12 12 6 6 12 4 6 2

-1 =5 -1 1 1 -1 1 -1

V= 12 12 6 6 4 12 2 6
1 1 -1 -1
g 0 3 0 0 &5 0 =
-1 -1 1 1

0 5 0 5 5 0 3 0

-1 1 -1 1 =5 -1 1 -1

12 4 6 2 12 12 6 6

1 =11 -1 -1 =5 =1 1

4 12 2 6 12 12 6 6
Omega-checks true, true
"I-V is singular"

- 11 11 w1

mR=(00 7 700 7 7zJ]vs(0 0000 00 0) uQgvsQi-V)
n3=(o 202020 %)vs(o 202020 %) uQg vs QU+Vv) "1

LOCAL GROUPS

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

1, "range", [7, 8], 118, 7,8,7,7,8,7,8],[7,8,7,8,8,7,8, 7]

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

1, "range", [7, 81,118,7,7,8,7,8,8,71,17,8,8,7,8,7, 7, 8l

2, "range", [4, 8], [[8, 4, 4, 8, 4, 8, 8, 4], [4, 8, 8, 4, 8, 4, 4, 8]
3, "range’, [5, 6], [[6, 5, 5, 6, 5, 6, 6, 5], [5,6,6,5,6,5,5, 6]]
4, "range", [2, 6], [[6, 2, 2,6, 2,6, 6, 2],[2,6,6, 2,6, 2, 2, 6]]
5,"range", 3, 7],117,3,3,7,3,7,7,31,13,7,7,3,7,3, 3, 7]
6, "range’, 3, 4], [[4, 3, 3,4, 3,4, 4,3],[3,4,4, 3,4, 3, 3, 4]
7, "range", [1, 5], [[5, 1, 1,5, 1,5,5,1],[1,5,5,1,5, 1,1, 5]
8, "range", [1, 21,2, 1,1,2,1,2,2,1],[1,2,2,1,2,1,1,2]]

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

g1 = |l
g2 = II1,2]]
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 0)
01

2, "coeff", 1

2[2]=<o 1>
10

Check abelian

1, 2, true
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1. 1.
EIGS =
G 5)

PermChars : =

= N R
= O =

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+t + 2t2 + 2t3 + 3t4 + 3t5 + 4t6 + 4t7 + 5t8+ 5t9 +
10
ot

n-choose-rank

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

KERNEL HIERARCHY

m2 =
(1001000000100200200002100002)

{1,4,11,14,17,22, 23, 28}

uz2 =
(3213012120321312302103321123)

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

picheck (2 2 4 4 2 2 4 4)
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picheck (2 2 4 4 2 2 4 4)

Column Projections
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o O O o

0000O

0
0
0
0

0

o O O O

0
0
0
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0

o O O O

0
0
0
0

0

o O

O R WIN Wk = O Wwr~k wiNn

0
0
0
0

0

o O O o

o O O O

o

o O O o

o

O H= WN Wk = O WwWrk wiNn

o

o O O O

— O Wk wiNn O~ W we

= O Wk WwWN O = wiNn Wl

idem-checks

idem-checks
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NO-checks

NO-checks
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o

idem-checks NO-checks

o O O o

o o O o
W= WIN kB O WIN Wk O -

WIN Wk O =, Wk wN R O

o
o
o
o

o
o
o

idem-checks NO-checks

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

o
o
o

W= Wi =R O Wi Wk O =
o
o

WIN Wk O ~kr Wk wiN =k O

o
o
o
o
o

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

(@)

R O Wk wiNn O Rk WwWIN wlk
O R WIN Wk Rk O wik wiNn
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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
o

H O Wk WN O R W W
o
o
o
o

O R WIN Wk Rk O Wk wiNn

o
(]
o
o
o
o

o O
o O
o O

o

idem-checks NO-checks

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

o
o
o
WIN Wk O Fk Wk wWN Rk O

Wk WIN R O WN Wk O

o
o
o O
o
o
o

o

idem-checks NO-checks

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

o
o
o
o
o
o

Wk W B O WIN Wk O =
WIN Wk, O M= Wk wNn = O

Row Projections
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wv (V]

W v
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rx (@]

[

E =

v (7

° o
—ln O -l O o —lmn O —|mN o M AN O —lm O o —im
o —|m o =M —|m o | o —|on o o —i|n o N | o
—lo O —lo O o —lo O —|© —lo O o —lo O —lo «lo O
o —lo O —lo Hlo O —lo O o —lo Hwo O —lo O o |
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1 1 2 1 2 1 8 16 32 8 32 16
6§ 999 0 59739 3 09 9 0 3 9%
1 21 1 1 2 8 32 16 8 16 32
O § 996 %39 03 99 3 9% 39
1 1 1 1 1 1 8 16 16 16 8 16
895399 1803 9 9 3 99 9 0 3%
1 1 1 1 1 1 16 8 16 8 16 16
3 18 9318 3 30 9 9 03 3 9 30
T= 1 2 1 1 1 2 NM = 8 32 16 8 16 32
0 § 53956 95353 0 3 99 3 09 7
1 1 2 1 21 8 16 32 8 32 16
6§ 935 90 § 39739 3 09 3 0 3 939
1 1 411 11 16 8 16 8 16 16
918031893O 99039930
1 1141 141 8 16 16 , 16 8 16
1893091803 99309903
CHECKING NULLSPACES
mA=[-1,-1,2,1,-1,-1,1, 0]
0O -1 0 01000 0O 0 O 0 00 0
-1 0 0 00100 0 0 0 —-s+t 00 —-t+s 0
ker Ne=|-1 -1 1 1 0000 t t -s -s 00 —-t+s —-t+s
-1 -1 1 00010 t 0 -s 0O -t —t+s
0O 0 -1 00001 -t 0 s 0Ot 0 —s
RB checks
mAviaker NC (-1 -1 1 1 0)
0 -1 -s—t O
0o 1 s+t O
1 0 s —t
-1 0 -5 t
ker Mg = RB checks
0O 1 s+t O
0 -1] |-s-t O
-1 0 -s t
10 s -t
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-1 11 0 0O s+t
1 00 0O s+t O
0O 10 -t s+t t
o 01l |t 0o s
ker M. = RB checks
1 00l |0 s+t O
-1 11 0 0O s+t
0 01 t 0 s
0 10 (-t s+t ¢t
nixt = (0 4 4)
10010110 10000010
01101001 01001001
01101001 00100000
10010110 00010100
RNR* = ,RR* =
01101001 01001001
10010110 00010100
10010110 10000010
01101001 01001001
2 1 1 2
1 2 2 1
013351033 10000000
2 1 1 2 1 1
2130129, 01001000
- - 00100000
1553013310 00010000
BNoB™ = 12 > 1 Tlo1001000
013310353
. L 00000100
103530133 00000010
1 2 2 1 00000001
2 1 1 2

Do these reconstitute N? , true

Ranks: 4, 7, "vs", 2
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o 0530 03
o o280 o 238
2 Ffooz2Loo
-8 -8 -8 -8
CNM=TTOOTTOO Skew T =
o 0o 28 0 o §3
o 0o 28 0 o §3
S o002 oo
L PFooF Foo
0 0 & 5 0 0 3 &
0 0 5 3 0 0 & 3
5o 0 2o o
S 3 00 3 oo
o o 1l g o L1 Skew Omega =
9 18 18 9
0 0 i 5 0 0 5 &
S0 oo o
& 5 00 F 200
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0 055 0 0 5 55

o 0o L% 0 0o 5 5

> 3 0 0 3 3 00

= 20 0 >33 00

0 055 0 0 &5 55

o 0o L% 0 0o 55

5 3 0 0 33 00

= 20 0 333 00
820 0200 o0 10120123
280 00%0 0 01%£1103% 3%
00 8008 o 3510%3001

M0=00§§000§N0_§%01%§10
200 03%8%0 0 01%£ 31034
020 0%%0 o0 10120154
0o $ o004 8 £1013510
000 £o0o0 § L $510%1001

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

NM = 16T + 0Q

"IS NM in Vec(K)?", true
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NM(O%O%lG8163280163220321602)

“IS MN in Vec(K)?", false

MN—226—2142610142210214221022214210
3 9 3 3 9 9 9 9 3 3 9 9 3 3 9 9 3 3

T=32/1,rank = 2, ratio= 16/1, n?/r = 32/1
T'=32/1,r=1/2,7/n%=1/2

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18
IS NOMO a combination of T and Omega? , true
NoMgp = OT + 32Q
There are, 2, partitions and, 8, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 18
out of total no. of elements equal to 32

dim span idems 12 vs no. of idems 16
"PT]'" = {{ 1’ 3’ 6’ 8}’ {Zl 4’ 5’ 7}}
"PT2" = {{1’ 4’ 6, 7}’ {21 31 51 8}}

"RG1" = {7, 8}
"RG2" = {4, 8}
"RG3" = {5, 6}
"RG4" = {2, 6}
"RG5" =1{3, 7}
"RG6" = {3, 4}
"RG7" = {1, 5}
"RG8" = {1, 2}
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20 8 -8 -8 8 -4 -8 -8
9 9 9 9 9 9 9 9
8 20 -8 -8 -4 8 -8 -8
9 9 9 9 9 9 9 9
-8 =8 32 8 -8 -8 8 16
9 9 9 9 9 9 9 9
-8 -8 8 32 -8 -8 =16 8
9 9 9 9 9 9 9 9
Mc = Nc =
8 -4 -8 -8 20 8 -8 -8
9 9 9 9 9 9 9 9
-4 8 -8 -8 8 20 -8 -8
9 9 9 9 9 9 9 9
-8 -8 8 -16 -8 -8 32 8
9 9 9 9 9 9 9 9
-8 -8 -16 8 -8 -8 8 32
9 9 9 9 9 9 9 9
31 =5 7 19 =5 31 19 7
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 36 36 36 36
19 7 =5 31 7 19 31 =5
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36 36
31 =5 7 19 -5 31 19 7
36 36 36 36 36 36 36 36
19 7 =531 7 19 31 =5
36 36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 3 36 36 36
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NcMc =

Mc-scaled =
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Nc-scaled =

commutator =
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000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O
0000O0O0O0O
000O0O0O0O0O
000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O

Eigenvalues M,

[7.111111111,5.333333333, 2.666666667, 5.333333333, 2.666666667, 0., 0., 0.]
Eigenvalues N,

[0, 0.,0.0.,0., 1.333333333, 2.666666667, 2.888888889]

Eigenvalues M-scaled

[2.600000000, 1.500000000, 1.200000000, 1.500000000, 1.200000000, 0., 0., 0.]
Eigenvalues N.-scaled

[0, 0.,0.0.,0., 1.548387097, 3.096774194, 3.354838710]

NullSpace M,

{{1,0,0,1,0,1,1,0],I1,0,1,0,0,1,0,1],[-1,1,0,0,1,-1,0,0] }

NullSpace N,

{[O! Oa _11 01 0! Oa 07 1], [O! _1’ 01 01 1! Oa 07 O]a [_11 01 01 Oa O! ]-, 07 O]a [_11 _17 1’ 11 01 O’
0’ 0]1 [_11 _1’ 11 O’ 0! 0’ 1’ 0]}

Eigenvalues M

[10.66666667, 0., 0., 2.666666667, 2.666666667, 5.333333333, 5.333333333,
5.333333333]

Eigenvalues Ny

[0.,0.,0.,0.,,0.,4.,1.333333333, 2.666666667]

NullSpace M

{{1,-1,0,0,-1,1,0,0}10,0,1,-1,0,0, -1, 1]}
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NullSpace Ng

{[]—1 15 _1’ _]-1 0’ 01 O’ 0]1 [O’ ]-1 _1’ _11 05 ]-1 O, 0]1 [01 01 Ol _11 01 01 1! 0]1 [01 01 _11 01 01 01
O’ 1]1 [O’ _11 0) 01 1’ 01 O! O]}

Eigenvalues M
[0., 0., 0., 0., -2.666666667, 2.666666667, -5.333333333, 5.333333333]
Eigenvalues N

[0.,0.,0.,0.,0.,-1.333333333, 4., -2.666666667]

NullSpace M

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

NullSpace N

{[11 Os 01 O’ 01 y Yy O]s [01 11 01 O’ _11 Os 01 O]s [01 Os 11 1) _11 _11 01 0]1 [O) O! 11 O’ _1) _11

-1,0
1’ 0]1 [O’ 01 _11 07 O’ 01 O’ 1]}

Harmonic Basis

03213012
30120321
210312320
12302103
30120321
0321301272
12302103
210312320
60, [1! ]-, 1! _11 1! ]-, _11 _1]
{5,7,8}
R:[4,3,1,2,84,5, 6]
B:[7,8,8,7,3,7,4, 3]

TRACE TWO =1
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det AT =0

|
o]V, ]
o

o
o
|—=
(@)
o
o
o
(©2] [V, <] [V, ]

o
o
o
o
o

(02119,

AT =

o [«)][9;]

o

o o

o o

o Oun o
o 9=

0

()

o

o
o [«2] [V, B« =)
o ol

2 1
6 6

AT rankingis 5, "vs", 7

Level 2 det = qprtzor ( 26640 + 174725 — 87125 + 435253 — 33905 + 26145°
—13535% + 29857 + 1458 - 1652 + s10) (5+5) (-1+5)

RANK of R is 7

R ranking is 5, "vs", 7

RBAR ranking 2, "vs", 4

RANK of B is 4

B ranking is 2, "vs", 4

BBAR ranking 2, "vs", 4

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

Eigenvalues

R: [0,0,0,0,-1,1,1.1,-1.1]
B: [1.,-1,1,-1,0,0.,0.0.]
NullSpace of R

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

NullSpace of R*
{[_1’ 0’ 0’ O’ 01 11 01 O]}

NullSpace of B*

{[O! Oa 07 O’ _1! Oa 07 1], [1! Oa 07 _11 0! Oa 07 O]a [O! _11 11 01 O! Oa 07 O]a [O! Oa 07 _11 O! ]-, 01
ol

FIXED POINTS DIMENSION 1

= o
o =
Wl WwIN
wIiN Wl
o =
= o
wiN Wl
Wl wiN

o
=
=
o

wl— wiIN
o
—

WIN W[
'_I
o
WIN W[
Wl WwIN

PROTO-M =

o =
= o
wiN W~
Wi~ wiIN
= o
o =
Wi~ wiN
WIN W~

o ©O o O O O
O 00 O O o O O O
Z
I

O O A O O O O
© 00 O O 0 O O O
o ©O O O O & O O
o O A O O O O
o ©O o 0 O O M O
O O O O O & O O

-
o
o
=

Wi~ wiN
Wi~ wiN

wIiN Wl
WIN W
—
o

"RANK of Nis ", 3, "RANK of M is ", 4
"RANK of the KERNEL is ", 2

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

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

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

Group spectrum 1+ t + t2

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

"RG1" = {7, 8}
"RG2" = {4, 8}
"RG3" = {5, 6}
"RG4" = {2, 6}
"RG5" =1{3, 7}
"RG6" = {3, 4}
"RG7" ={1, 5}
"RG8" = {1, 2}

m2 =[1,0,0,1,0,0,0,0,0,0,1,0,0,2,0,0,2,0,0,0,0,2,1,0,0,0,0, 2]
supp m2 =1{1, 4, 11, 14, 17,22, 23, 28}
u2=1[3,2,1,3,0,1,2,1,2,0,3,2,1,3,1,2,3,0,2,1,0,3,3,2,1, 1, 2, 3]

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

Action of R on ranges, [[3], [4], [2], [6], [7], [8], [2], [6]]
Action of B on ranges, [[6], [5], [5], [1], [2], [1], [5], [1]]

g=(+ 1 1L 1 1 1 1 1
“\6 6 12 12 6 6 12 12
RPARTS [2, 1]
BPARTS [2, 2]

(1

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

(3,4, 2,1]
B-BLOCKS,

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

N by blocks, N - check: true

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

by =1{2,4,5,7}
dim(span of partition vectors), rank(Ng), rank(N): 3,3, 3
LIE STRUCT URE

Dimension of Lie algebra: 22, Shape: 3 & 19/17

00 1
11 -1
01 O
10 O
CLB =
1 1 -1
00
10 O
01 O
R and B Cycles. V.
11114990 000i+o00lo
4 4 4 4 2 2
1 1 1 1 1 1
ZZZZOOOO 00200002
1 1 1 1 1 1
ZZZZOOOO 00500005
1 1 1 1 1 1
277320000 000350030
QR_1111 0 = 1 1
ZZZZOOOO OOEOOOOE
1 1 1 1 1 1
27270000 00030030
1 1 1 1 1 1
27270000 000350030
1 1 1 1 1 1
272770000 0030000 3
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Qr in Vec(K)?, {{1, 2, 3, 4}}, true

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

1 e § =1
06036030
1 1 -1 -1
g 0 3 0 0 &= 0
5 1 -1 1 1 -1 1 -1
12 12 6 6 12 4 6 2
1 5 1 -1 -1 1 -1 1

V12126641226
=1 =1 1 1
60300603

1 1 -1 -1
0O g 0 3 5 0 =5 0
1 -1 1 -1 5 1 -1 1
12 4 6 2 12 12 6 6
-1 1 -1 1 1 5 1 =1
4 12 2 o6 12 12 6 ©6

Omega-checks true, true

"I4+V is singular”

(1111
nR_(4444oooo)vs(

N

N

N
o

00 o) Qg vs Q(I-V) 1

n3=(oo

o
o
ENE
I
~—

vs(0 0 00 000 0 uQgvsQU+V)~1

N

1
4
LOCAL GROUPS

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

1,"range", [7, 8],1[8,7,8,7,7,8,7,8],[7,8,7,8,8,7,8, 7]
2,"range", [4, 8], [[8, 4, 8,4, 4, 8,4, 8], [4, 8,4, 8,8, 4, 8, 4]]
3, "range’, [5, 6], [[6, 5, 6, 5, 5,6, 5,6],[5,6,5,6,6,5, 6, 5]
4, "range", [2, 6], [[6, 2, 6, 2, 2, 6, 2, 6], [2, 6, 2, 6, 6, 2, 6, 2]]
5,"range", [3,71,17,3,7,3,3,7,3,7,(3,7,3,7,7,3,7, 3]
6, "range’, [3, 4], [[4, 3,4, 3,3,4,3,4],[3,4, 3,4,4, 3,4, 3]
7, "range", [1, 5], [[5, 1, 5,1, 1,5, 1,5],[1,5,1,5,5, 1, 5, 1]]
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8, "range", [1, 2], 12, 1,2,1,1,2,1,2],[1,2,1,2,2,1, 2, 1]]
2, "partition”, {{1, 4, 6, 7}, {2, 3, 5, 8}}

1, "range", [7, 81,118,7,7,8,7,8,8,71,17,8,8,7,8,7, 7, 8l
2,"range", [4, 8], [[8, 4, 4, 8§, 4, 8, 8, 4], [4, 8, 8, 4, §, 4, 4, §]]
3, "range", [5, 6], [[6, 5, 5, 6, 5, 6, 6,5],[5,6,6,5,6,5, 5, 6]
4, "range", [2, 6], [[6, 2, 2, 6, 2,6, 6, 2],[2, 6,6, 2,6, 2, 2, 6]]
5,"range", 3, 7),1(7,3,3,7,3,7,7,3],13,7,7,3,7,3, 3, 7
6, "range’, [3, 4], [[4, 3, 3,4, 3,4,4,3],[3,4,4, 3,4, 3, 3, 4]
7, "range”, [1, 51, 1[5, 1, 1,5, 1,5, 5,1],[1,5,5,1,5, 1, 1, 5]]
8, "range", [1, 2],1[2,1,1,2,1,2,2,1],[1,2,2,1,2,1, 1, 2]]

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

g1 = |l
g2 = II1,2]]
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 0)
01

2, "coeff", 1

2[2]=<o 1>
10

Check abelian
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1, 2, true

1. 1.
EIGS =

1. -1.

PermChars : =

= N =
= O =

Group spectrum: 1+ t+ £2

Molien Seriesto order 10: 1+ t+ 2t2 + 21‘3 + 3t 1310 + 4t6 + 4t + 5t8+ 5t9 +
10
6t

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, 3]}, {9,
[2, 41}, {10, [2, 51}, {11, [2, 6]}, {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, 8]}, {23, [5, 61},
{24, [5, 71}, {25, [5, 81}, {26, [6, 71}, {27, [6, 81}, {28, [7, 8]}

KERNEL HIERARCHY

m2 =
(1001000000100200200002100002)

{1,4, 11, 14,17,22, 23,28}

uz2 =
(3213012120321312302103321123)

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

picheck (2 2 4 4 2 2 4 4)

ml=(2 2 4 4 2 2 4 4)
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picheck (2 2 4 4 2 2 4 4)

Column Projections

0000O00O

idem-checks NO-checks

B
=
I
o o© O o

00O0O0O
00O0O00O
00O0O00O
00O0O0O

000O00O

o
— O Wk wiNn O~ W wR

O M= WN Wk Rk O Wwrk wiN

o
o
o
o
o
o

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 R, WN Wk Rk, O wiF~k wiN
= O Wk WwWN O = wiN W
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o

idem-checks NO-checks

o O O o

o o O o
W= WIN kB O WIN Wk O -

WIN Wk O =, Wk wN R O

o
o
o
o

o
o
o

idem-checks NO-checks

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

o
o
o

W= Wi =R O Wi Wk O =
o
o

WIN Wk O ~kr Wk wiN =k O

o
o
o
o
o

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

(@)

R O Wk wiNn O Rk WwWIN wlk
O R WIN Wk Rk O wik wiNn
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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
o

H O Wk WN O R W W
o
o
o
o

O R WIN Wk Rk O Wk wiNn

o
(]
o
o
o
o

o O
o O
o O

o

idem-checks NO-checks

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

o
o
o
WIN Wk O Fk Wk wWN Rk O

Wk WIN R O WN Wk O

o
o
o O
o
o
o

o

idem-checks NO-checks

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

o
o
o
o
o
o

Wk W B O WIN Wk O =
WIN Wk, O M= Wk wNn = O

Row Projections
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wv (V]

W v

] ]

< <

rx (@]

[

E =

v (7

° o
—ln O -l O o —lmn O —|mN o M AN O —lm O o —im
o —|m o =M —|m o | o —|on o o —i|n o N | o
—lo O —lo O o —lo O —|© —lo O o —lo O —lo «lo O
o —lo O —lo Hlo O —lo O o —lo Hwo O —lo O o |
o —|m o =M —|m o [N o —|on o o —i|on o | A o
—|N o —|mNn o o —|mM o —|mM o N | o —|N o o |
o —lo O —lo Hlo O —lo O o —lo Hwo O —lo O o |
—lo O —lo O o —lo O —|© —lo O o - O - -l O

I Il

— o~

o o

o o
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1 1 2 1 2 1 8 16 32 8 32 16
6§ 999 0 59739 3 09 9 0 3 9%
1 21 1 1 2 8 32 16 8 16 32
O 3356 933 03 99 3 9% 39
1 1 1 1 1 1 8 16 16 16 8 16
895399 1803 9 9 3 99 9 0 3%
1 1 1 1 1 1 16 8 16 8 16 16
9 1823139 30 9 9 93 9 393 30
T= 1 2 1 1 1 2 NM = 8 32 16 8 16 32
0 § 53956 95353 0 3 99 3 09 7
1 1 2 1 2 1 8 16 32 8 32 16
6§ 935 90 § 39739 3 09 3 0 3 939
1 1 411 11 16 8 16 8 16 16
918031893O 99039930
1 1141 141 8 16 16 , 16 8 16
1893091803 99309903
CHECKING NULLSPACES
mA=1[1,1,-1,0,1,1, -2, -1]
0010 -1 -1 1 O s 0 -t —-s+t s 0 -t —s+t
0001 O O -10 0s O —t -s 0 t 0
ker Ne=|1 000 0 -1 0 O 00 O 0 0 O 0 RB
0100 -1 0 0 O 00 s—t 0 0 —-s+t
0000 -1 -1 1 1 00 O -s+t s s —t -—s
checks
mAviakerNC(-1 0 1 1 -1)
1 0 0 s+t
-1 0 0 -s-t
0o -1 s -t
0O 1 ) t
ker Mg = RB checks
-1 O 0O -—-s-—t
1 0 0 s+t
0 1 -s t
0 -1 s -t
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1 00 0O s+t O
111 [0 0 s+t
o 01| |s o ¢
0O 10 -5 s+t
ker M. = RB checks
-1 11 0 0O s+t
00 0O s+t O
0 10| [-s s+t s
nixt = (0 4 4)
2 1 1 2
1 2 2 1
01331033 10000100
2 1 1 2 1
3103501 0 0000O00O0
- - 00100000
1550135310 00010000
RNoR™ = 1 2 2 1" o000 1000
o L 10000100
103301353 00000010
1 2 2 1 00000001
33015310
2 1 1 2
$l101201
10010110 10010100
01101001 01100000
01101001 01100000
10010110 10010100
BNgB* = ,BB* =
01101001 00001001
10010110 10010100
10010110 00000010
01101001 00001001

Do these reconstitute N? , true

Ranks: 7, 4, "vs", 2
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o 0530 03
o o280 o 238
2 Ffooz2Loo
-8 -8 -8 -8
CNM=TTOOTTOO Skew T =
o 0o 28 0 o §3
o 0o 28 0 o §3
S o002 oo
L PFooF Foo
0 0 & 5 0 0 3 &
0 0 5 3 0 0 & 3
5o 0 2o o
S 3 00 3 oo
o o 1l g o L1 Skew Omega =
9 18 18 9
0 0 i 5 0 0 5 &
S0 oo o
& 5 00 F 200
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0 055 0 0 5 55

o 0o L% 0 0o 5 5

> 3 0 0 3 3 00

= 20 0 >33 00

0 055 0 0 &5 55

o 0o L% 0 0o 55

5 3 0 0 33 00

= 20 0 333 00
820 0200 o0 10120123
280 00%0 0 01%£1103% 3%
00 8008 o 3510%3001

M0=00§§000§N0_§%01%§10
200 03%8%0 0 01%£ 31034
020 0%%0 o0 10120154
0o $ o004 8 £1013510
000 £o0o0 § L $510%1001

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

NM = 16T + 0Q

"IS NM in Vec(K)?", true
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NM(O%O%lG8163280163220321602)

“IS MN in Vec(K)?", false

MN—226—2142610142210214221022214210
3 9 3 3 9 9 9 9 3 3 9 9 3 3 9 9 3 3

T=32/1,rank = 2, ratio= 16/1, n?/r = 32/1
T'=32/1,r=1/2,7/n%=1/2

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18
IS NOMO a combination of T and Omega? , true
NoMgp = OT + 32Q
There are, 2, partitions and, 8, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 18
out of total no. of elements equal to 32

dim span idems 12 vs no. of idems 16
"PT]'" = {{ 1’ 3’ 6’ 8}’ {Zl 4’ 5’ 7}}
"PT2" = {{1’ 4’ 6, 7}’ {21 31 51 8}}

"RG1" = {7, 8}
"RG2" = {4, 8}
"RG3" = {5, 6}
"RG4" = {2, 6}
"RG5" =1{3, 7}
"RG6" = {3, 4}
"RG7" = {1, 5}
"RG8" = {1, 2}
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20 8 -8 -8 8 -4 -8 -8
9 9 9 9 9 9 9 9
8 20 -8 -8 -4 8 -8 -8
9 9 9 9 9 9 9 9
-8 =8 32 8 -8 -8 8 16
9 9 9 9 9 9 9 9
-8 -8 8 32 -8 -8 =16 8
9 9 9 9 9 9 9 9
Mc = Nc =
8 -4 -8 -8 20 8 -8 -8
9 9 9 9 9 9 9 9
-4 8 -8 -8 8 20 -8 -8
9 9 9 9 9 9 9 9
-8 -8 8 -16 -8 -8 32 8
9 9 9 9 9 9 9 9
-8 -8 -16 8 -8 -8 8 32
9 9 9 9 9 9 9 9
31 =5 7 19 =5 31 19 7
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 36 36 36 36
19 7 =5 31 7 19 31 =5
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36 36
31 =5 7 19 -5 31 19 7
36 36 36 36 36 36 36 36
19 7 =531 7 19 31 =5
36 36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 3 36 36 36
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NcMc =

Mc-scaled =

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

[9211,9)

[

.

I
=

-l>|| 4>|| u1|| 1N 4>|
[ = [

=

|
Ul

—

w
[y

= w
©o l—\l\‘

w
[y

|
0]

w
[y

=

=
O

w
=Y
||—\ Uul\,

|~

w
=

[921,]

N .
= |

.r>| ' 4>| T, IN u1| | -I>|
|I = = [
(U]

w
[y

Wl
Lol N©)

w
2~

(S

Wi |
Lol [V

w
=lo =

N
N

[ ||

(9a] (9a]

=l

N u-||| u-|||
N

u1|I u1||
N N

|
[y

N|| AN u1|| u-||| N
W= w
'_llo '—‘l\‘ - ) )
wl\‘ W= D= N
= —|©

TR

[t
(U]

'—I
Wl |
Lol [V

| |
(92}
=

W= w
~lo R
|© v—-l\‘

w

H~

(V8] | o S
=

W |
Ll [V
=

'—l
Wi |
Lol (U]

MCNC =

[921],8]

|
=

-l>-|| u1|
[y

I
=

S

[G211)8)

|
=

—_ W

=

w
[y

=

w
|\‘ n—-|©

= w w
O |—-|\‘ |—-|u.,

I

w
=

O O O O O ©O ©o o

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

http://sadie:15001/home/ph/maple/TRun43123...

-I>| I [9211)9) u-|| I
= =

I
=

— [9,211)9) -I>|

I
=

!
MRS LN

|
Ul

w
=

= W
O =
=

w
[y

Wi |
Lol [V

=

||—l
O

w
=
=

|~

w
=
(S

A= u1| | u-|| |
N

| || |
| (0] (U5 ] N
Ll

N

I
=

N gl S

wll w
Rl

W= w
r—'lw r—-l\‘ =

W |
Ll [V

|
N

W= w
=lo =

|
Ul

=

w
B~

|
Ul

w
=

o O O O O ©O O o

—_ = ! u-||| e ! m|l u-||
|\‘ I |l\) N I = N

W= W
O =

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

Nc-scaled =

commutator =
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000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O
0000O0O0O0O
000O0O0O0O0O
000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O

Eigenvalues M,

[7.111111111,5.333333333, 2.666666667, 5.333333333, 2.666666667, 0., 0., 0.]
Eigenvalues N,

[0, 0.,0.0.,0., 1.333333333, 2.666666667, 2.888888889]

Eigenvalues M-scaled

[2.600000000, 1.500000000, 1.200000000, 1.500000000, 1.200000000, 0., 0., 0.]
Eigenvalues N.-scaled

[0, 0.,0.0.,0., 1.548387097, 3.096774194, 3.354838710]

NullSpace M,

{{1,0,0,1,0,1,1,0],I1,0,1,0,0,1,0,1],[-1,1,0,0,1,-1,0,0] }

NullSpace N,

{[O! Oa _11 01 0! Oa 07 1], [_11 _17 ]" 11 01 0’ 01 0]1 [01 _17 O’ 07 ]-1 O’ 01 0]’ [_1a 07 O’ 01 01 1’
0’ 0]1 [_11 _1’ 11 O’ 0! 0’ 1’ 0]}

Eigenvalues M

[10.66666667, 0., 0., 2.666666667, 2.666666667, 5.333333333, 5.333333333,
5.333333333]

Eigenvalues Ny

[0.,0.,0.,0.,,0.,4.,1.333333333, 2.666666667]

NullSpace M

{{1,-1,0,0,-1,1,0,0}10,0,1,-1,0,0, -1, 1]}
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NullSpace Ng

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

Eigenvalues M

[0., 0., 0., 0., -2.666666667, 2.666666667, -5.333333333, 5.333333333]
Eigenvalues N

[0, 0.,0.,0.,0.,-1.333333333, 4., -2.666666667]

NullSpace M

{[07 Os 01 11 01 O! _11 O]s [_1’ O’ 0’ 0’ 0’ 11 01 O]s [0’ 0) _1’ 0’ O’ Os 01 1]1 [O’ _11 O’ 0’ 1’ Os 01
o}

NullSpace N

{[01 Os 11 O’ 01 O! 0’ _1]s [_1! _11 O’ 11 O! O’ 01 1]1 [O) _11 Os 0! 1) O! 01 0]1 [_1s 01 Os 0! O) 1’
o’ 0]1 [_11 _1’ 01 0’ 01 0’ 15 1]}

Harmonic Basis

03 213012
30120321
210312320
12302103
30120321
03 213012
12302103
21 031232P0
{6, 7, 8}
R:[4,3,1,2,3,7,5, 6]
B:[7,8,8,7,8, 4,4, 3]

TRACE TWO =1
det AT =0
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=
[e2]V,]
o

=
o
o
o
o [e2]19;]
(e][9;] o [©2][%; <] [V, ]

(<21 [V, B[V,
A

0 0O

|~

o
o

1
6

[«)][9;]

AT rankingis 5, "vs", 7

Level 2 det = prezoe ( —1+5) (—26640 + 174725 — 87125% + 435253 — 3390s* +
2614s° — 1353s° + 29857 + 1458 — 1659 + s10) (5 + 5)

RANK of R is 7

R ranking is 5, "vs", 7

RBAR ranking 2, "vs", 4

RANK of B is 4

B ranking is 2, "vs", 4

BBAR ranking 2, "vs", 4

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

Eigenvalues

R: [0,0,0,0,-1,1,1.1,-1.1]
B: [1.,-1,1,-1,0,0.,0.0.]
NullSpace of R

{[0,0,0,0,0,0,0, 1}}

NullSpace of B
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{0,10,0,0,0,0,0],11,0,0,0,0,0,0,0],10,0,0,0,0,1,0,0],[0,0,0,0, 1,0, 0, 0O}

NullSpace of R”
{[01 11 0! O’ _11 Os 0! O]}

NullSpace of B*

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

FIXED POINTS DIMENSION 1

= o
o =
Wl wIN
Wi Wl
o =
= o
Wi Wl
wl—  wiN

o
=
=
o

Wl wiIN
o
=

WIN W[
[
o
WIN W[
W~ wIN

PROTO-M =

o
(=)
wIN W~
Wi~ wiIN
= o
o =
Wl wiIN
WIN W[

o o © o O O + O
o O A O O O O &
o ©O © O O & O o
O O A O O ©O O
o o o o O O + O
o ©O ©O O O & O O
© 0 O O 0w O O O

=

o

© 00 O O w O O O

—
o
o
[

Wi~ wiIN
Wl wiIN

wiN Wl
WwIN Wl
(S
o

"RANK of Nis", 3, "RANK of M is ", 4
"RANK of the KERNEL is ", 2

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

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

degree 2: % (v[1]vI2] + v[1]v[5] + vI2]vI6] + 2Vv[3]v[4] + 2Vv[3]v[7] + 2Vv[4]v[8] + Vv[5]

v[e] + 2v[7]v[8])
Group spectrum 1+t + £2

KERNEL STRUCT URE

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

"RG1" = {7, 8}
"RG2" = {4, 8}
"RG3" = {5, 6}
"RG4" = {2, 6}
"RG5" =1{3, 7}
"RG6" = {3, 4}
"RG7" ={1, 5}
"RG8" = {1, 2}

m2 =[1,0,0,1,0,0,0,0,0,0,1,0,0,2,0,0,2,0,0,0,0,2,1,0,0,0, 0, 2]
supp m2 ={1, 4,11, 14,17, 22, 23, 28}
u2=1_3,2,1,3,0,1,2,1,2,0,3,2,1,3,1,2,3,0,2,1,0,3,3,2,1, 1, 2, 3]

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

Action of R on ranges, [[3], [4], [5], [5], [7], [8, [6], [6]]
Action of B on ranges, [[6], [5], [2], [2], [2], [1], [1], [1]]

p-(l 1 1 1111 1
6 6 12 12 6 6 12 12

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

(1

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

[3, 4,2, 1]
B-BLOCKS,

1, 2,2,1]

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

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

by ={2,4,5,7}
dim(span of partition vectors), rank(Ng), rank(N): 3, 3,3

LIE STRUCT URE

Dimension of Lie algebra: 22, Shape: 3@ 19/17

1 0O
-1 11
0 01
0O 10
CLB =
-1 11
1 0O
0 10
0 01
R and B Cycles. V.
1 1 1 1 1 1
27370000 00030030
1 1 1 1 1 1
ZZZZOOOO 00200002
1 1 1 1 1 1
ZZZZOOOO 00200002
1 1 1 1 1 1
2 22770000 00050030
QR_1111 0 = 1 1
ZZZZOOOO 00700005
1 1 1 1 1 1
17720000 00050030
1 1 1 1 1 1
2 22770000 000350030
1 1 1 1 1 1
277320000 00300003
Qr in Vec(K)?, {{1, 2, 3, 4}}, true
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Qpin Vec(K)?, {{3, 8}, {4, 7}}, true

1 1 -1 -1
0§ 03 5 0 35 0
1 1 =1 =1
6 0 3 0 0 6 0 3
5 1 -1 1 1 -1 1 -1
12 12 6 6 12 4 6 2
1l 5 1 -1 -1 1 -1 1
v 12 12 6 6 4 12 2 6
1 1 -1 -1
§ 0 3 0 0 & 0 =
=1 -1 1 1
0 3 0 3 3 0 3 0
1l -1 1 -1 5 1 -1 1
12 4 6 2 12 12 6 6
-1 1 -1 1 1 5 1 -1
4 12 2 6 12 12 6 6
Omega-checks true, true
"I+V is singular”
nR=(% 111lg90 O)vs(% 111lggop o) Qg vs QU-V) ~1

00

B

N
N[
N[

n3=(o 0 )vs(o 0000000 uQgvsQU+V)~1

LOCAL GROUPS

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

1, "range", [7, 8], 118, 7,8,7,7,8,7,8],[7,8,7,8,8,7,8, 7]
2, "range’, [4, 8], [[8, 4, 8, 4, 4, 8, 4, 8], [4, 8, 4, 8, 8, 4, 8, 4]]
3, "range’, [5, 6], [[6, 5, 6, 5, 5,6, 5,6],[5,6,5,6,6,5, 6, 5]]
4, "range", [2, 6], [[6, 2, 6, 2, 2, 6, 2, 6],[2, 6, 2,6,6, 2, 6, 2]]
5,"range", [3,71,17,3,7,3,3,7,3,7,13,7,3,7,7,3,7, 3]]
6, "range”, [3,4],[[4,3,4,3,3,4,3,4],[3,4,3,4,4, 3,4, 3]
7, "range", [1, 5], [[5, 1, 5,1, 1,5, 1,5],[1,5,1,5,5, 1,5, 1]]
8, "range", [1, 2],[[2,1,2,1,1,2,1,2],[1,2,1,2,2,1, 2, 1]]
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2, "partition”, {{1, 4, 6, 7}, {2, 3, 5, 8}}

1, "range", [7, 81,118,7,7,8,7,8,8,71,17,8,8,7,8,7, 7, 8l

2, "range", [4, 8], [[8, 4, 4, 8, 4, 8, 8, 4], [4, 8, 8, 4, 8, 4, 4, 8]
3, "range’, [5, 6], [[6, 5, 5, 6, 5, 6, 6, 5], [5,6,6,5,6,5,5, 6]]
4, "range", [2, 6], [[6, 2, 2,6, 2,6, 6, 2],[2,6,6, 2,6, 2, 2, 6]]
5,"range", 3, 7],117,3,3,7,3,7,7,31,13,7,7,3,7,3, 3, 7]
6, "range’, 3, 4], [[4, 3, 3,4, 3,4, 4,3],[3,4,4, 3,4, 3, 3, 4]
7, "range", [1, 5], [[5, 1, 1,5, 1,5,5,1],[1,5,5,1,5, 1,1, 5]
8, "range", [1, 21,2, 1,1,2,1,2,2,1],[1,2,2,1,2,1,1,2]]

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

g1 = |l
g2 = II1,2]]
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 0)
01

2, "coeff", 1

2[2]=<o 1>
10

Check abelian

1, 2, true
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1. 1.
EIGS =
G 5)

PermChars : =

= N R
= O =

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+t + 2t2 + 2t3 + 3t4 + 3t5 + 4t6 + 4t7 + 5t8+ 5t9 +
10
ot

n-choose-rank

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

KERNEL HIERARCHY

m2 =
(1001000000100200200002100002)

{1,4,11,14,17,22, 23, 28}

uz2 =
(3213012120321312302103321123)

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

picheck (2 2 4 4 2 2 4 4)
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picheck (2 2 4 4 2 2 4 4)

Column Projections

0
0
0
0
0

0

o O O o

0000O

0
0
0
0

0

o O O O

0
0
0
0

0

o O O O

0
0
0
0

0

o O

O R WIN Wk = O Wwr~k wiNn

0
0
0
0

0

o O O o

o O O O

o

o O O o

o

O H= WN Wk = O WwWrk wiNn

o

o O O O

— O Wk wiNn O~ W we

= O Wk WwWN O = wiNn Wl

idem-checks

idem-checks

http://sadie:15001/home/ph/maple/TRun43123...

NO-checks

NO-checks
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o

idem-checks NO-checks

o O O o

o o O o
W= WIN kB O WIN Wk O -

WIN Wk O =, Wk wN R O

o
o
o
o

o
o
o

idem-checks NO-checks

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

o
o
o

W= Wi =R O Wi Wk O =
o
o

WIN Wk O ~kr Wk wiN =k O

o
o
o
o
o

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

(@)

R O Wk wiNn O Rk WwWIN wlk
O R WIN Wk Rk O wik wiNn
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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
o

H O Wk WN O R W W
o
o
o
o

O R WIN Wk Rk O Wk wiNn

o
(]
o
o
o
o

o O
o O
o O

o

idem-checks NO-checks

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

o
o
o
WIN Wk O Fk Wk wWN Rk O

Wk WIN R O WN Wk O

o
o
o O
o
o
o

o

idem-checks NO-checks

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

o
o
o
o
o
o

Wk W B O WIN Wk O =
WIN Wk, O M= Wk wNn = O

Row Projections
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wv (V]

W v
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rx (@]

[
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v (7

° o
—ln O -l O o —lmn O —|mN o M AN O —lm O o —im
o —|m o =M —|m o | o —|on o o —i|n o N | o
—lo O —lo O o —lo O —|© —lo O o —lo O —lo «lo O
o —lo O —lo Hlo O —lo O o —lo Hwo O —lo O o |
o —|m o =M —|m o [N o —|on o o —i|on o | A o
—|N o —|mNn o o —|mM o —|mM o N | o —|N o o |
o —lo O —lo Hlo O —lo O o —lo Hwo O —lo O o |
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o o
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1 1 2 1 2 1 8 16 32 8 32 16
6§ 999 0 59739 3 09 9 0 3 9%
1 21 1 1 2 8 32 16 8 16 32
O 3356 933 03 99 3 9% 39
1 1 1 1 1 1 8 16 16 16 8 16
895399 1803 9 9 3 99 9 0 3%
1 1 1 1 1 1 16 8 16 8 16 16
9 1823139 30 9 9 93 9 393 30
T= 1 2 1 1 1 2 NM = 8 32 16 8 16 32
0 § 53956 95353 0 3 99 3 09 7
1 1 2 1 21 8 16 32 8 32 16
6§ 935 90 § 39739 3 09 3 0 3 939
1 1 411 11 16 8 16 8 16 16
918031893O 99039930
1 1141 141 8 16 16 , 16 8 16
1893091803 99309903
CHECKING NULLSPACES
mA=1[1,1,0,-1,1,1, -1, -2]
O 0 0100 -1 0 0s O -t -s 0 t O
0O -1001O0 O O 00 O 0 0O 0 0O
ker Ne=|O O 1 000 0 -1 s 0 -t 0 0 -s O RB
1 1 0000 -1 -1 00 s—ts—-t —-s —-s tt
0 1 0001 -1 -1 00 s—-t 0 =-s —-s st
checks
mAviakerNC(-1 1 0 1 1)
-1 0 0 s+t
1 O 0O -s-—-t
0o -1 -s -t
0O 1 s t
ker Mg = RB checks
1 O 0O -—-s-—t
-1 0 0 s+t
0 1 s t
0 -1 (-5 -t
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1 00 0 0 s+t
-1 1 1 0 s+t O
0 10 s t 0
0 01 —-s S S+t
ker M. = RB checks
~11 1 0 s+t O
1 00O 0 0 s+t
0 01| |-s s s+t
0 10 st 0
nixt = (0 4 4)
2 1 1 2
1 2 2 1
01331033 10000000
2 1 1l 2 1 1
2130120, 01001000
- .- 00100000
1550135310 00010000
RNoR™ = 12 > 1’ lo1001000
- L 00000100
10330133 000000O0T10
1 2 2 1 0000000 1
2 1 1 2
$310%1201
10010110 10010000
01101001 01101000
01101001 01101000
10010110 10010000
BNgB* = BB* =
01101001 01101000
10010110 00000110
10010110 00000110
01101001 000000O0GO0 1

Do these reconstitute N? , true

Ranks: 7, 4, "vs", 2

196 of 578 08/22/2008 08:27 AM



http://sadie:15001/home/ph/maple/TRun43123...

o 0530 03
o o280 o 238
2 Ffooz2Loo
-8 -8 -8 -8
CNM=TTOOTTOO Skew T =
o 0o 28 0 o §3
o 0o 28 0 o §3
S o002 oo
L PFooF Foo
0 0 & 5 0 0 3 &
0 0 5 3 0 0 & 3
5o 0 2o o
S 3 00 3 oo
o o 1l g o L1 Skew Omega =
9 18 18 9
0 0 i 5 0 0 5 &
S0 oo o
& 5 00 F 200
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0 055 0 0 5 55

o 0o L% 0 0o 5 5

> 3 0 0 3 3 00

= 20 0 >33 00

0 055 0 0 &5 55

o 0o L% 0 0o 55

5 3 0 0 33 00

= 20 0 333 00
820 0200 o0 10120123
280 00%0 0 01%£1103% 3%
00 8008 o 3510%3001

M0=00§§000§N0_§%01%§10
200 03%8%0 0 01%£ 31034
020 0%%0 o0 10120154
0o $ o004 8 £1013510
000 £o0o0 § L $510%1001

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

NM = 16T + 0Q

"IS NM in Vec(K)?", true
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NM(O%O%lG8163280163220321602)

“IS MN in Vec(K)?", false

MN—226—2142610142210214221022214210
3 9 3 3 9 9 9 9 3 3 9 9 3 3 9 9 3 3

T=32/1,rank = 2, ratio= 16/1, n?/r = 32/1
T'=32/1,r=1/2,7/n%=1/2

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18
IS NOMO a combination of T and Omega? , true
NoMgp = OT + 32Q
There are, 2, partitions and, 8, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 18
out of total no. of elements equal to 32

dim span idems 12 vs no. of idems 16
"PT]'" = {{ 1’ 3’ 6’ 8}’ {Zl 4’ 5’ 7}}
"PT2" = {{1’ 4’ 6, 7}’ {21 31 51 8}}

"RG1" = {7, 8}
"RG2" = {4, 8}
"RG3" = {5, 6}
"RG4" = {2, 6}
"RG5" =1{3, 7}
"RG6" = {3, 4}
"RG7" = {1, 5}
"RG8" = {1, 2}
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20 8 -8 -8 8 -4 -8 -8
9 9 9 9 9 9 9 9
8 20 -8 -8 -4 8 -8 -8
9 9 9 9 9 9 9 9
-8 =8 32 8 -8 -8 8 16
9 9 9 9 9 9 9 9
-8 -8 8 32 -8 -8 =16 8
9 9 9 9 9 9 9 9
Mc = Nc =
8 -4 -8 -8 20 8 -8 -8
9 9 9 9 9 9 9 9
-4 8 -8 -8 8 20 -8 -8
9 9 9 9 9 9 9 9
-8 -8 8 -16 -8 -8 32 8
9 9 9 9 9 9 9 9
-8 -8 -16 8 -8 -8 8 32
9 9 9 9 9 9 9 9
31 =5 7 19 =5 31 19 7
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 36 36 36 36
19 7 =5 31 7 19 31 =5
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36 36
31 =5 7 19 -5 31 19 7
36 36 36 36 36 36 36 36
19 7 =531 7 19 31 =5
36 36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 3 36 36 36
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NcMc =

Mc-scaled =
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000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O
0000O0O0O0O
000O0O0O0O0O
000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O

Eigenvalues M,

[7.111111111,5.333333333, 2.666666667, 5.333333333, 2.666666667, 0., 0., 0.]
Eigenvalues N,

[0, 0.,0.0.,0., 1.333333333, 2.666666667, 2.888888889]

Eigenvalues M-scaled

[2.600000000, 1.500000000, 1.200000000, 1.500000000, 1.200000000, 0., 0., 0.]
Eigenvalues N.-scaled

[0, 0.,0.0.,0., 1.548387097, 3.096774194, 3.354838710]

NullSpace M,

{{1,090,0,1,0,1,1,0],I[-1,1,0,0,1,-1,0,0],[1,0,1,0,0, 1,0, 1] }

NullSpace N,

{[O! _1’ 01 01 1! Oa 07 O]a [O! ]-, _11 _11 01 1’ 01 0]1 [01 01 01 _17 01 O’ 11 0]’ [01 O’ _11 01 01 O’
0’ 1]1 [1’ 11 _1’ _1’ 0! 0’ 0’ 0]}

Eigenvalues M

[10.66666667, 0., 0., 2.666666667, 2.666666667, 5.333333333, 5.333333333,
5.333333333]

Eigenvalues Ny

[0.,0.,0.,0.,,0.,4.,1.333333333, 2.666666667]

NullSpace M

{0,0,1,-1,0,0,-1, 1}, [1,-1,0,0, -1, 1, O, O}
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NullSpace Ng

{[01 05 _1’ 01 01 05 01 ]-]5 [_11 O! O’ 01 01 15 01 O]! [01 01 01 _11 01 01 ]-1 O]! [11 11 _1’ _11 O’ Ol
O’ 0]1 [1’ 01 _15 _1’ 1’ 01 Os O]}

Eigenvalues M

[0., 0., 0., 0., -2.666666667, 2.666666667, -5.333333333, 5.333333333]
Eigenvalues N

[0, 0.,0.,0.,0.,-1.333333333, 4., -2.666666667]

NullSpace M

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

NullSpace N

{[01 _1’ 01 0’ 11 Os 01 O]s [_1! 0’ 01 0’ 01 11 01 O]s [_1) _11 1) 1! O) O! 01 0]1 [_1s _11 O’ 11 Os 01
o’ 1]1 [O’ 01 0’ _17 O’ 01 ]-’ 0]}

Harmonic Basis

= N W O N = O W
O W NN kB W O = N
= N W O N R~ O W
W O = N O W N B
O W N H WO = N

N R O W = N W O
N R O W »r N W O

{2,3,4,5}

TRACE TWO =1
det AT =0
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[«2][9;]

1
6

=

A= Q= o

o

(e2][V,!

0

2
6

AT rankingis 3, "vs", 6

_ -1
Level 2 det = 563144

—1653+s4)(—3+s)

RANK of R is 4

R ranking is 2, "vs", 4

RBAR ranking 2, "vs", 4

RANK of B is 6

B rankingis 3, "vs", 6

BBAR ranking 2, "vs", 4

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

Eigenvalues

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

NullSpace of R

[e2]V,]

A

(e2]19;!

o Ol o= o

|~
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(30+65+2352-12s3 +s%)(=1+5)( =370+ 465 + 9952

{[0,0,0,0,1,0,0,0]1[,0,0,0,0,10,0,I[10,0,0,0,0,0,0], [0, 1, 0, 0, O, O, O, O]}

NullSpace of B
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{[o,0,0,0,0,0,0,1],I[0,0,0,1,0,0, 0, O}

NullSpace of R”

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

NullSpace of B*
{[01 _1’ 0’ O’ 11 Os 01 O]s [_1’ O’ O’ O’ 01 11 01 O]}
FIXED POINTS DIMENSION 1

o O
= o
(@) =
o wlm wiIN
= winN Wl
o =
= o
— wiN Wl
o W~ win

=
(o)}
o O O

W~ wIN
o
|—l

|_I
(e)}
Wi Wl
=
o
wiN Wl
Wl WwiIN

PROTO-M =

[y
o

o O O O O O
o
=

O O O O O O o
Wl wIN

=

o

W~ WwIN

o

=
WIN W[
wiN Wl

O O O 0 O ©O O o
©O O 0 O O O O O

O O O O O ©O O ®
©O O O O O O »w O
S O O O O

o O O O

0 16

=
o
o
—

Wi~ wiIN
Wi~ wiIN

wiN Wl
wiN Wl
(=)
o

"RANK of Nis", 3, "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: ﬁ (v[1] + v[2] + 2Vv[3] + 2v[4] + v[5] + v[6] + 2Vv[7] + 2V[8])

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

Group spectrum 1+t + £2

KERNEL STRUCT URE

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

m2 =1[0,00,1,0,0,0,0,0,0,1,0,0,0,0,0,2,0,0,0,0,2,0,0,0, 0, 0, 0]
supp m2 =1{4, 11,17, 22}
u2=13,2,1,3,0,1,2,1,2,0,3,2,1,3,1,2,3,0,2,1,0,3,3,2,1, 1, 2, 3]

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

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

(1 111
B‘(s 6 3 6)
RPARTS [2, 2]
BPARTS [2, 1]

(1

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

[1,2,2,1]
B-BLOCKS,

(3, 4, 2, 1]

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

N by blocks, N - check: true

b]_ = {11 41 65 7}
b, =1{2,3,5, 8
b3 ={1, 3,6, 8

by =1{2,4,5,7}

dim(span of partition vectors), rank(Ng), rank(N): 3,3, 3
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LIE STRUCT URE

Dimension of Lie algebra: 13, Shape:

R and B Cycles. V.

207 of 578

h(2]
0
0
0

h[1]
0
0
0

CLB =

http://sadie:15001/home/ph/maple/TRun43123...

0 0 0 h[1]
hi2] O 0 0
0 hl2] O 0
0 0 h2] O
0 0 0 h[2]
h[l] O 0 0
0 n1] O 0
0 0 hnl1 O
3o 10/8
1 -1 0 0 1
1 0 -1 0 1
1 0 0 -11
1 0 0 0 O
0 1 0 0 O
0 0 1 0 0
0 0 0 1 O
0 0 0 0 1

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]
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1 1 1 01algl
00020020 40404040
1 1 140140141
00200002 40404040
1 1 140140141
00200002 40404040
1 1 1 1 1 1
00050050 ZOZOZOZO
O = 1 1 QB=1 1 1 1
OOEOOOOE ZOZOZOZO
1 1 1 1 1 1
00050050 ZOZOZOZO
1 1 1 1 1 1
OOOEOOEO ZOZOZOZO
1 1 1 1 1 1
00500005 ZOZOZOZO
Qr in Vec(K)? , {{3, 8}, {4, 7}}, true
Qgin Vec(K)?,{{1, 3, 5, 7}}, true
1 1 -1 -1
0o 5 0 3 5 0 =5 0
-1 -1 1 1
5 0 3 0 0 5 0 3
-5 -1 1 -1 -1 1 -1 1
12 12 6 6 12 4 6 2
-1 -5 -1 1 1 -1 1 -1
V_12 12 6 6 4 12 2 6
-1 -1 1 1
5 0 5 0 0 &7 0 3
1 1 -1 -1
O g 0 3 5 0 =5 0
-1 1 -1 1 =5 -1 1 -1
12 4 6 2 12 12 © 6
1 -1 1 -1 -1 =5 -1 1
4 12 2 6 12 12 ©6 6

Omega-checks true, true

"I-V is singular”

=

me=(002200%4)vs(00000000 udgysU-v)!

N
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0 0 0

n3=(% 07 0

O)vs( L %o) uQg vs Q(l+V) ~ 1

D=
D=
EN[
EN[

LOCAL GROUPS

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

1, "range’, [4, 8], [[8, 4, 8, 4, 4, 8, 4, 8], [4, 8, 4, §, 8, 4, 8, 4]]
2, "range’, [2, 6], [[6, 2, 6, 2, 2,6, 2,6],[2,6,2,6,6, 2,6, 2]]
3, "range", [3,7),1007,3,7,3,3,7,3,7,13,7,3,7,7,3,7, 3]
4, "range’, [1, 5], [[5, 1, 5,1, 1,5,1,5],[1,5,1,5,5, 1,5, 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, 8]]
2, "range’, [2, 6], [[6, 2, 2, 6, 2, 6,6, 2],[2, 6,6, 2,6, 2, 2, 6]]
3, "range", [3,7),1007,3,3,7,3,7,7,3,[3,7,7,3,7,3,3, 7]
4, "range, [1, 5], [[5, 1, 1,5, 1, 5,5, 1],[1,5,5,1,5,1, 1, 5]]

10
"group has", 2, "elements" Group element 1,1 = (0 1)

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

"Symmetric?", true

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

"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 R
= O =

Group spectrum: 1+ t+ t2

Molien Seriesto order 10: 1+t + 2t2 + 2t3 +3tY 430 + 4t6 + 4t ¢ 5t8+ 5t9 +
10
6t

n-choose-rank

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

KERNEL HIERARCHY

m2 =
(0001000000100000200002000000)

{4, 11, 17, 22}

uz2 =
(3213012120321312302103321123)

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

picheck (1 1 2 2 112 2)
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picheck (1 1 2 2 11 2 2)

Column Projections

000 000

idem-checks NO-checks

o O O O
o O O O

0
0
0
0

o O O O
o O O O

0
0
0
0

o
— O Wk wiNn O~ W wR

O M= WN Wk = O wkFk wiNn

o
o O
o
o
o O
o

o
o O
o
(]
o

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

WIN Wk O ~k Wk wiN kR O
Wk Wi B O WwWIN Wk O =
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1 2
00§OOO§O
2 1
003500030
001000O00O0
0 00O0OOT10O0
P3 = , . idem-checks NO-checks
003500030
1 2
00300030
0 010
0010 000
1 0000O0O00O0
00001000
1 2
30 3
£0003000
Py = idem-checks NO-checks
00001000
1 0000O0O00O0
2 1
500035000
1 2
§OOO§OOO

Row Projections
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wv (V]

W v

] ]

< <

rx (@]

[

E =

v (7

° o
—ln O -l O o —lmn O —|mN o M AN O —lm O o —im
o —|m o =M —|m o | o —|on o o —i|n o N | o
—lo O —lo O o —lo O —|© —lo O o —lo O —lo «lo O
o —lo O —lo Hlo O —lo O o —lo Hwo O —lo O o |
o —|m o =M —|m o [N o —|on o o —i|on o | A o
—|N o —|mNn o o —|mM o —|mM o N | o —|N o o |
o —lo O —lo Hlo O —lo O o —lo Hwo O —lo O o |
—lo O —lo O o —lo O —|© —lo O o - O - -l O

I Il

— o~

o o

o o

08/22/2008 08:27 AM

213 of 578



http://sadie:15001/home/ph/maple/TRun43123...

1 1 2 1 2 1 8 16 32 8 32 16
6§ 999 0 59739 3 09 9 0 3 9%
1 21 1 1 2 8 32 16 8 16 32
O 3356 933 03 99 3 9% 39
1 1 1 1 1 1 8 16 16 16 8 16
895399 1803 9 9 3 99 9 0 3%
1 1 1 1 1 1 16 8 16 8 16 16
9 1823139 30 9 9 93 9 393 30
T= 1 2 1 1 1 2 NM = 8 32 16 8 16 32
0 § 53956 95353 0 3 99 3 09 7
1 1 2 1 21 8 16 32 8 32 16
6§ 935 90 § 39739 3 09 3 0 3 939
1 1 1 1 1 1 16 8 16 8 16 16
9 82931 9 30 9 9 03 9 9 30
1 1 1 1 1 8 16 16 16 8 16
789539795 1803 9 9 3 99 9 0%
CHECKING NULLSPACES
mA=[-1,-1,0, 2, -1, -1, 0, 2]
O -1 0 01 00O 0O 0 0 0 OO 0 0
-1 0 0 0O00O1O00O0 0O 0 0 0 OO 0
ker Ne=|-1 -1 1 00010 t 0 -t 0 t O -t 0 RB
O 0 -1 00001 -t0 s O Ot 0 -S
-1 -1 1 10000 t t -t -=s 00 —-t+s O
checks
mAviaker NC (-1 -1 0 2 2)
-1 0 0 O O 0 t -s
0O -1 0 O 0O 0 -t s
O 0 -1 0 -t 0 O
O 0 o0 -1 O -t s O
ker Mg = RB checks
1 0 0 O O 0 -t s
O 1 0 o0 0O O -s
6 0 1 O t 0 0 -s
0 0 0 1 0 t -s O
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0 1 -1 0 1 t s 0 0 O
0 1 0 -11| [-tt 0 0 t+s
-11 0 0 1 0 t -t 0 t+s
01 0 0 O s t 0 -t t
ker M. = RB checks
O 01 O O -ttt 0 O t+s
0 00 1 O s 0 0 O
1 00 0O 0O st 0 O
0 0 0 01 -ss 0 ¢t S
nxt=(0 4 0 0 4)
10010110 10000110
01101001 01101000
01101001 01101000
o lro010110 _looo10000
RNgR* = RR* =
01101001 01101000
10010110 10000110
10010110 10000110
01101001 000000O0O01
2 1 1 2
12 21
0133510353 10000100
21 12 01001000
31035501
- S 00100000
1553013310 00010000
BNoB™ = 12 > 1 Tlo1001000
- - 10000100
103530133 00000010
1 2 2 1 00000001
2 1 1 2

Do these reconstitute N? , true

Ranks: 4, 6, "vs", 2
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o 0530 03
o o280 o 238
2 Ffooz2Loo
-8 -8 -8 -8
CNM=TTOOTTOO Skew T =
o 0o 28 0 o §3
o 0o 28 0 o §3
S o002 oo
L PFooF Foo
0 0 & 5 0 0 3 &
0 0 5 3 0 0 & 3
5o 0 2o o
S 3 00 3 oo
o o 1l g o L1 Skew Omega =
9 18 18 9
0 0 i 5 0 0 5 &
S0 oo o
& 5 00 F 200
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0 055 0 0 5 55

o 0o L% 0 0o 5 5

> 3 0 0 3 3 00

= 20 0 >33 00

0 055 0 0 &5 55

o 0o L% 0 0o 55

5 3 0 0 33 00

= 20 0 333 00
800 0800 0 101201214
080 0080 o 01211012
ooL oo0oo0f o $£10%£101

MO:ooo%ooo% NO_%%Ol%%lO
8500 03200 0 01£3103%
080 008 0 o 10120154
ool o000l o £1013510
000 ¥ oo o L8 12102101

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

NM = 16T + 0Q

oft 1 L 1 11 1 1 11 1 1
6 6 12 12 6 6 12 12 6 6 12 12

"IS NM in Vec(K)?", true
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NM(01619_6§1_62§032160§)

“IS MN in Vec(K)?", false

MN—_214261014221022214210
3 3 9 9 9 9 3 3 9 9 3 3

T=32/1,rank = 2, ratio= 16/1, n?/r = 32/1
T'=32/1,r=1/2,7/n%=1/2

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18
IS NOMO a combination of T and Omega? , true
NoMo = 0T + 32Q
There are, 2, partitions and, 4, ranges, with a group size of, 2

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

dim span idems 8 vs no. of idems 8
"PT]'" = {{ 1’ 3’ 6’ 8}’ {Zl 4’ 5’ 7}}
"PT2" = {{1’ 4’ 6, 7}l {21 31 51 8}}

"RG1" = {4, 8}
"RG2" = {2, 6}
"RG3" ={3, 7}
"RG4" = {1, 5}
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20 -4 -8 -8 20 -4 -8 -8
9 9 9 9 9 9 9 9
-4 20 -8 -8 -4 20 -8 -8
9 9 9 9 9 9 9 9
-8 =8 32 -16 -8 -8 32 -16
9 9 9 9 9 9 9 9
-8 -8 -16 32 -8 -8 =16 32
9 9 9 9 9 9 9 9

M = Nc =
20 -4 -8 -8 20 -4 -8 -8
9 9 9 9 9 9 9 9
-4 20 -8 -8 -4 20 -8 -8
9 9 9 9 9 9 9 9
-8 =8 32 -16 -8 -8 32 16
9 9 9 9 9 9 9 9
-8 -8 -16 32 -8 -8 -16 32
9 9 9 9 9 9 9 9

31 =5 7 19 =5 31 19 7
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 36 36 36 36
19 7 =5 31 7 19 31 =5
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36 36
31 =5 7 19 -5 31 19 7
36 36 36 36 36 36 36 36
19 7 =531 7 19 31 =5
36 36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 3 36 36 36

219 of 578 08/22/2008 08:27 AM



http://sadie:15001/home/ph/maple/TRun43123..

-1 -2 =2 -1 -2 =2
l = 5 5 1 5 5 5
-1 -2 =2 -1 -2 =2
5 1 = 5 5 1 5 5
-1 -1 -1 -1 -1 ~1
4 7 ! = 7 7 1 =
-1 -1 -1 -1 -1 -1
% 2 2 1 7 7 21
Mc-scaled = Nc-scaled =
] =1l =2 =2 ; -1 -2 =2
5 5 5 5 5 5
-1 -2 =2 -1 -2 =2
5 ! 5 5 5 1 5 5
-1 -1 -1 -1 -1 -1
2 2 ! = 7 7 1 7
-1 -1 -1 -1 -1 -1
4 7 2 ! 7 7 7 1
1 == £ 19 =5 4 19 7
31 31 31 31 31 31
- 1 L 7z 4 == Z 139
31 31 31 31 31 31
Z 19 4 =5 19 7 =5 4
31 31 31 31 31 31
19 7 -5 47 Z 18 1 =5
31 31 31 31 31 31
- 1 L 7 41 == Z 19
31 31 31 31 31 31
1 == 2 1 =5 41 1 7
31 31 31 31 31 31
19 7 -5 1 Z 19 ¢ =5
31 31 31 31 31 31
7 19 ; =519 7 =5 4
31 31 31 31 31 31
0 00O0O0O0O0OO0ODO0ODO 0 00O0O0OO0OO0ODO
00 0O0O0O0O0OO0ODO0ODO 0 00O0O0OO0OO0ODO
0 00OO0OO0ODO0ODO 0 000OO0OO0ODO
00O0OO0O0OO0OO0ODO 00O0OO0O0OO0OO0ODO
NcMc = McN¢ = commutator =
0 00O0O0O0O0OO0ODBO0ODO 0 00O0O0OO0OO0ODO
00 0O0O0O0O0OO0ODO0OO 0 00O0O0OO0OO0ODO
00 0O0O0OO0ODBO0ODO 0 00O0OO0OO0ODO
00O0OO0O0O0OO0ODO 00O0OO0O0OO0O0ODO
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000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O
0000O0O0O0O
000O0O0O0O0O
000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O

Eigenvalues M,

[0, 0.,0.,0.,0.,5.333333333, 10.66666667, 7.111111111]
Eigenvalues N,

[0, 0.,0.0.,0., 1.333333333, 2.666666667, 2.888888889]
Eigenvalues M-scaled

[o., o, 0., 0.,0., 3., 2.400000000, 2.600000000]
Eigenvalues N.-scaled

[0, 0.,0.0.,0., 1.548387097, 3.096774194, 3.354838710]
NullSpace M,

{,1,1,0,0,0,0, 1}, (1,1, 1, 1,0, 0, 0, O}, [0, -1,0,0,0, 1,0, 0], [-1,0,0,0, 1,0, 0, 0],
[O’ 01 _11 07 O’ 01 11 0]}

NullSpace N,

{[07 1’ _1’ _11 0’ 11 O’ 0]! [1’ 11 _1’ _]-’ 05 01 O’ 0]1 [0’ O’ O’ _]-’ 0’ 0’ 1’ 0]’ [O’ _1’ Ol O’ 1’ 01
01 0]1 [O’ 01 _1a 07 O’ 01 01 1]}

Eigenvalues M

[10.66666667, 5.333333333, 10.66666667, 5.333333333, 0., 0.,0.,0.]

Eigenvalues Ny

[0.,0.,0.,0.,,0.,4.,1.333333333, 2.666666667]

NullSpace M

{[07 _11 O’ 0’ 0’ 1’ 01 O]s [0’ 05 _1’ 0’ 0’ 05 11 O]’ [0’ 0’ 0’ _1’ 0’ 0’ 0’ 1]’ []-’ 0’ 0’ O’ _]-’ 0’ 01
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ol
NullSpace Ng

{[O! ]-, _11 _11 01 1’ 01 O]’ [01 0’ 01 _11 01 0’ 11 0]1 [01 01 _1’ 07 01 O’ 01 1]’ [11 1’ _11 _1! Oa 01
O’ 0]1 [O’ _]-’ 0’ O’ 1’ 01 O’ 0]}

Eigenvalues M

[-2.666666667, 2.666666667, -5.333333333, 5.333333333, -2.666666667,
2.666666667, -5.333333333, 5.333333333]

Eigenvalues N

[0, 0.,0.,0.,0.,-1.333333333, 4., -2.666666667]
NullSpace M

{}

NullSpace N

{[_11 _11 11 01 O! O’ 11 0]’ [O! _11 O’ 01 1! O’ 0’ 0]1 [_15 _]-’ 1’ 1’ Os 01 Os 0]1 [Os 01 _1’ O’ 0) 01
O’ 1]1 [_]—1 01 01 01 Ol ]-1 01 O]}

Harmonic Basis

03 213012
30120321
21 031236P0
12302103
30120321
03 213012
12302103
21 031236P0
{2,3, 4,6}
R:[4,8,8,7,3,7,4,3]
B:[7,3,1,2,8,4,5, 6]

TRACE TWO = 2

_—-1,_ 4 2
detAT—16( 1+t)7(t)
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o

o [«2][9;]

o o=

o

o

o [e2]V,]
A= Q= o

A
(@)

o

o

o

o= O
(e][9;]

o
o
o
o= Olun

0 0O

(e2][V,!

o
o

1 2
6 6

AT rankingis 2, "vs", 8

Level 2 det = =———=2 (444 — 245+ 23552 + 5453 + 685 + 185° + 555 ) (—-12 —

268435456
45+$2+s3)(—1+s)2(5+s)2(16+52)2

RANK of R is 4

R rankingis 1, "vs", 4
RBAR ranking 1, "vs", 4
RANK of B is 8

B ranking is 2, "vs", 8
BBAR ranking 2, "vs", 8

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

Eigenvalues

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

B: [-1.1,1.1,-1,, 1., -0.7071067810 - 0.7071067810 1, 0.7071067810 +

0.7071067810 1, -0.7071067810 + 0.7071067810 1, 0.7071067810 - 0.7071067810 ]

NullSpace of R

{0,0,0,0,1,0,0,0}10,0,0,0,0,1,0,0]11,0,0,0,0,0,0,0],I0, 1,0,0,0, 0, 0, O}
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NullSpace of B
{}

NullSpace of R*

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

NullSpace of B*

{}
FIXED POINTS DIMENSION 2

—
o

() Wl wiIN

= wIN

= —

= =

= =

= =

—
wIN W~
=
o
(=)
w|—
—
(=Y

PROTO-M =

—
=
=
Wl
(=)
o
—
WIN W~

oo~ DO O b~ O
oo~ Do o o b
W 0 O O ® O O O
0 0 O O O ® O O

oo Mo oo » >
O oo Ao O D
0 O O O ™ ©® O O
© 0 O O ® o O O

=

=

=

=

o

=

WIN

Wi~ wiN

"RANK of Nis", 7, "RANK of Mis ", 8
"RANK of the KERNEL is", 4

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

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

degree 2: % (v[1lv[2] + v[1]v[5] + 2v[1]v[6] + 2Vv[2]v[5] + v[2]v[6] + 2Vv[3]v[4] + 2V[3
Ivi7] + 4v[3]v[8] + 4v[4]v[7] + 2v[4]v[8] + v[5]v[6] + 2Vv[7]v[8])

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

degree 4 : % (v[1]lv[2]v[5]v[e]l + 2Vv[3]v[4]v[7]lvI8])
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Group spectrum 1+t + 2t + 3 + 4

KERNEL STRUCT URE

"PT1" = {{1, 7}, {4, 6}, {5, 8},{2, 3}}
"PT2" = {{2, 4}, {6, 8}, {1, 3}, {5, 7}}
"RG1" =13, 4,7, 8}

"RG2" ={1, 2, 5, 6}

0,000,000
0,000,000

o
o
o
e
o
o

, 0, ,0,0,0
) ’010’2

M4 =

0,0, 0,

supp 4 = {10, 61}

u4 =1[0,0,0,0,0,2,0,0,2,3,0,1,1,2,1,2,0,0,2,2,0,0,0,2,0,1,0,1,1,0, 1,0,

o,o0,00000101,101,0,2,000,2,2,0,0,2,1,2,1,1,0,3,2,0,0, 2,0,
0,0, 0, 0]

supp u4 = {6, 9, 10, 12, 13, 14, 15, 16, 19, 20, 24, 26, 28, 29, 31, 40, 42, 43, 45, 47,
51,52,55,56,57,58,59,61, 62, 65}

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

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

(5

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

3,1,1,6,6, 4, 4, 3]
B-BLOCKS,

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

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

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

dim(span of partition vectors), rank(Ng), rank(N): 7,7,7

h[4] h[3] O 0 h[2] h[1] O 0

h[2] h[4] O 0 h[1] A[3] O 0
0 0 h[4] h[3] O 0 h[2] h[1]
0 0 h[2] h[4] O 0 h[1] h[3]

Centralizer =
h3] h[1] O 0 hl4] h[2] O 0
h[1l] h[2] O 0 h[3] h[4] O 0
0 0 h[3] KH[1] O 0 h[4] h[2]
0 0 h[1] A[2] O 0 h[3] h[4]
LIE STRUCT URE

Dimension of Lie algebra: 12, Shape: 96 3/1

-1

I

CLB =

= O O O O O © =¥

O O = O O O O
O B O O O O O =
O O O O O O M
O O O O O +r O =
O O O O B O O =
O O O =B O O O

R and B Cycles. V.
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|00 |00 |00 |00 |00 |00 |00 |00
—|00 |00 |00 |00 |00 |0 |00 |00
—|00 |00 |00 |00 |00 |00 |00 |00
|00 |00 |00 |00 |00 |00 |00 |00
|00 |00 |00 |00 |00 |00 |00 i|CO
—i|c0 |00 |0 |0 |00 |0 |00 |00
—|00 |00 |00 |00 |00 |00 |00 |00
|00 |00 |0 |00 |00 |00 |00 |00
I
S
o —|N N o —|eN o o — N
—|N o o —|N o —|N N o
o (@) o (@) o (@) o (@)
o o o o o o o o
—|eN o o —|N (@) —|N N o
o —|N N o — | o o — N
o o o o (@) o o (@)
(@) o (@) o o o o o
Il
S

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

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

—

o N N | _6 | _3 o | _6 —|©
_I___3 o ,I___6 —|N o M | _I___6
o Hlo —+ TN _|___6 o TN TN
_|___6 o 1__ N [ © Ao :_J N _|__ N
—m O 1___6 —lo o 1___3 —e 1___6
o _I___3 —|© _|_._6 —|n o _|_._6 —|N
ae o TR o e e T
o 1___6 T TN —o o TN e
Il
>

Omega-checks true, true

"I-V is singular”

%)vs(o 000000 0) uvsQi-v)L

1
OOZ

1
4

nR=(oo
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n3=(l 111111 ;)Vs(; 111111 ;) Qg vs Q(l+V) ~ 1

LOCAL GROUPS

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

1’ “range"’ [3’ 4! 7’ 8]! [[8’ 7’ 7’ 3’ 4’ 3’ 8’ 4]’ [7’ 3’ 3’ 4’ 8’ 4’ 7’ 8]’ [4’ 8’ 8’ 7’ 3’ 7’ 4’
3]1 [3’ 4’ 41 8’ 71 8, 3’ 7]]

21 "rangenl [1’ 2’ 5’ 6]’ [[6’ 5’ 5’ 1’ 2’ 1’ 61 2]’ [5’ 1’ 1’ 2’ 6’ 2’ 5’ 6]’ [2’ 6’ 6’ 5’ 1’ 5’ 2’
1]’ [17 2’ 2’ 6’ 5’ 6’ 1’ 5]]

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

1’ “range"’ [3’ 4’ 71 8]’ [[8’ 7’ 8’ 7’ 4’ 3’ 4’ 3]’ [7’ 3’ 7’ 3’ 81 41 8’ 4]’ [4’ 81 41 8’ 3’ 7, 3’
7]’ [3’ 4’ 3’ 4’ 7’ 8’ 7’ 8]]

21"range"1 [1’ 2’ 516]7 [[6l 516’5727 1’ 2’ 1]7 [5’ 1, 5, 17 6’ 2’61 2]1 [276, 2’61 1’ 5’ 1’
51,[1,2,1,2,5,6, 5, 6]]
0010
n n n n 1 O O 0
group has", 4, "elements" Group element 1,1 =
0001
0100

g1 = II1,3,4,2]

g = 1

g3 = [1,4] 12,3l
gq = I1,2,4,3]]

linear dimension, 4

"Symmetric?", false

Is Z in Vec(K)? true
(k3] h[1] k4] h2])

"Basis for Z(G)"
1, "coeff", 1
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1 000
0100

Z[1] =
0010
0001

, "coeff", 1
0100
0001

Z[2]=
1 000
0010

, "coeff",
0010
1000

Z[3]=
0001
0100

, "coeff", 1
0001
0010

Z[4]=
0100
1000

Check abelian

-1. 1. 1. -1.
-1. 1. 1.0 -1.
1. -1. 1. -1.
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PermChars : =

= O O O ¥
[ ST © T S N
= O N O B
= O O O B~

Group spectrum: 1+t + 2t2 + t3 + t*

Molien Series to order 10: 1+ t+ 3t2 +5¢3 + 10t% + 14t°> +22t% + 30t7 + 43¢8 +
55¢2 + 73¢10

n-choose-rank

{1, 11, 2, 3, 41},{2, 1, 2, 3, 51}, {3, [, 2, 3, 6]}, {4, [1, 2, 3, 71}, {5, [1, 2, 3, 8]}, {6, [1, 2,
4,514, 17,11, 2, 4, 61}, {8, [1, 2, 4, 71}, {9, [1, 2, 4, 8]}, {10, [1, 2, 5, 6]}, {11, [1, 2, 5, 71},
{12, 11, 2, 5, 81}, {13, [1, 2, 6, 71}, {14, [1, 2, 6, 8]}, {15, [1, 2, 7, 8]}, {16, [1, 3, 4, 51},
{17, (1, 3, 4, 61}, {18, [1, 3, 4, 71}, {19, [1, 3, 4, 81},{20, [1, 3, 5, 6]}, {21, [1, 3, 5, 71},
{22,11, 3,5, 81}, {23, [1, 3, 6, 71}, {24, [1, 3, 6, 8]}, {25, [1, 3, 7, 8]}, {26, [1, 4, 5, 6]},
{27,11, 4,5, 71}, {28, [1, 4, 5, 8]}, {29, [1, 4, 6, 7]}, {30, [1, 4, 6, 8]}, {31, [1, 4, 7, 8]},
{32,[1,5,6, 71}, {33, 11, 5, 6, 8]}, {34, [1, 5, 7, 81}, {35, [1, 6, 7, 8}, {36, [2, 3, 4, 5]},
{37,112, 3, 4, 6]}, {38, [2, 3, 4, 71}, {39, [2, 3, 4, 8]}, {40, [2, 3, 5, 6]}, {41, [2, 3, 5, 7]},
{42, 12, 3,5, 81}, {43, [2, 3, 6, 71}, {44, [2, 3, 6, 8]}, {45, [2, 3, 7, 81}, {46, [2, 4, 5, 6]},
{47,[2,4,5, 71}, {48, (2, 4, 5, 81}, {49, [2, 4, 6, 7]}, {50, [2, 4, 6, 8]}, {51, [2, 4, 7, 8]},
{52,12,5,6, 71} {53,[2, 5, 6, 81}, {54, 2, 5, 7, 8]}, {55, [2, 6, 7, 8]}, {56, [3, 4, 5, 6]},
{57,[3,4,5,71}1{58,[3, 4,5, 81}, {59, 3, 4, 6, 7]}, {60, [3, 4, 6, 8]}, {61, [3, 4, 7, 8]},
{62, (3, 5,6, 7]}, {63, [3, 5, 6, 8]}, {64, [3, 5, 7, 81}, {65, [3, 6, 7, 8]}, {66, [4, 5, 6, 71},
{67,[4, 5, 6, 8]},{68, [4, 5, 7, 81}, {69, [4, 6, 7, 81},{70, [5, 6, 7, 8]}

KERNEL HIERARCHY

M4 =
(O0O000000010000000000000O0O0OO0OO0OO OGO OO

{10, 61}

u4 =
000002002301121200220002010110

{6, 9, 10, 12, 13, 14, 15, 16, 19, 20, 24, 26, 28, 29, 31, 40, 42, 43,45,47,51,52, 55,
56,57,58,59, 61, 62, 65}
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picheck (1 1 2 2 1 1 2 2)

m3 =
(001100000000000100000000000000

N~

picheck (3 3 6 6 3 3 6 6)

m2 =
200220000220040044004420000 4)

picheck (6 6 12 12 6 6 12 12)
ml=(6 6 12 12 6 6 12 12)
“1=(§§§§§§§§)
picheck (6 6 12 12 6 6 12 12)
Column Projections

00

o

00

WIN
o

= O W~

idem-checks NO-checks

O O =k WwWIN wlk

00 0
00 0
00 0
00 0

o O O o

o
wr O O o

00

o

0

o
o

R O Wk, wiiNn O O o

O O wiIN
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v

4

(@)

()

<

I

o

Z

v

4

[)

(V]

<

I8

£

[«

S
o O O o o o o o
o O O o o o o o
O O O ANmMm O +H O dm
O O O O «=H O +=m Nm
o O O o o o o o
O O O O o o o o
O = NmMm A O O O O
N O =Hm O O O ANm O

Il

o~

Q.

Row Projections

w

7

@]

7]

=

I8

E

(]

S
o o o o N[mM o o [aV1[a0]
(aV11a0] o o o o o N[mM o
o o o —|m o —|m o o
o o o o —|on o o —|m
o o (@) AN (@) [aV11ep] (@) o
(@) Nl N[ (@) (@) o o o
o —mn —|n o o o o o
—lm O o o o o —lmn O

I

—

o

o
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Wl (@) Wl
o w= o
wIN (@) [OS]1,8}
o WIN o
o o o
o o o
o o o
o o o

o
W=
(@)
WIN
(@)
o
o
o

PPy = idem-checks

o o
o o
o o
o o
o wl=
wlm O
o wiN
WIN o

o
o
o
o
W=
o
wIN
o

o
o
o
o
o
w|—
o
wIN

bogooote (s 3EEIIEY
okstoo00 [TegEIIRy
12200000 2% 32 g 16 8 81616
_esesogoo 5T 8 5FFT
0000305 % § 8 1616 4 8§ 36 64
ooo0fotog |3 simes s
00005503 353355595 8

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

kerNe=(11 -1 -1 11 -1 -1) (-t -ttt —t —t t t) RBchecks
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-1 0 0 -1 0 -1 0 0 s 0 t
0 0 0 0 0 1 0 —-t+s -t 0 -t O
0 -1 -1 0 -1 0 -t s 0 -t 0 -t
ker Mg = 0 0 1 0 00 0 0 0 0 s 1 RB checks
0O 0 0 1 0 O 0 —-s+t —s 0 —-s 0
1 0 0 0 0 O 0 0 t 0 0
O 0O O O 1 o 0 0 s t 0 0
0O 1 0 0 0 O t —_s —s 0 —s 0
-111 -1 -111 0 s t 0
1 00 0 0 00O t O 0 s
0 10 0 0 0O0|] |-ttt -t -ttt t+s
cer M, 0 01 0 0 00 t 00 0 0 s O RE checks
0 00 1 0 00 0 s0O 0 0 0 t
0 00 0 1 00 0 0t 0 O 0
0O 00 0 O 10 0O 0s t O 0
0000 001 {oso0oo0 t o0 0
nmxT=(0 2200 2 2)
10000010 10000010
01100000 01100000
01100000 01100000
RNOR*=00010100’RR*=00010100
00001001 00001001
00010100 00010100
10000010 10000010
00001001 00001001
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2 1
10200010
12
013350000 10000000
21100000 01000000
5 . 00100000
93010300 Jop0010000
BNoB"= ,BB“=
00001021 00001000
. , 00000100
00030103 00000010
Looo2010 00000001
1 2
0coo0o0i2o01
Do these reconstitute N? , true
Ranks: 4, 8, "vs", 4
0 0 33 0 0 33 o 0 200 o0 2o
4 4 4 4 2 1
0 033 0 0 33 0 0 £5 0 000
—4 -4 -4 -4 ~1 -2
3 3 0035 500 5 5 00 0 0 00
-4 -4 -4 -4 -1 -2
3 3 0035 500 0 5 00 0 3500
CNM = 4 4 4 4 Skew T = -
0 0 33 0 0 33 0 0 00 0 0 3£
0 0330 033 o 0020 00}
-4 -4 -4 -4 -2 -1
3 3005 3500 5 0005 000
4 -4 ~4 -4 —2 -1
3 3005 300 0 0 005 500
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o oL L o oL L

o o XL o o L L

= 3 0 0 3 3 00

SkewOmega=I_21I_21 - 1_211_21 00

o oL L o oL L

o oL L o oL L

1_211_21001—?}1—2100

=2 20 0 33 00
22002200 102000%0
22002200 01£10000
002200238 35100000
S TEIS P OSSN
22002fo00 0000104132
232002200 000201041
oo08%o008¢ £0003010
00880088 00002101

“IS NM a combination of T and Omega?", true
NM=4T + 320

of( L 11 1 1 11 1 1 11 1 1
6 12 6 6 12 12 6 6 12 12 6 6 12 12

“IS NM in Vec(K)?", true
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Nm(§§§sﬁﬁﬁ6ﬁ§§ﬁi§4)

“IS MN in Vec(K)?", false

MN(23 23 23 13 101 8 25 91 25 25 25 8 25 11
6 6 6 2 18 18 6 18 6 6 6 18 6 2

T = 16/1,rank=4,ratio=4/1,n2/r= 16/1
T =48/1,r'=3/4,1/n°=1/4

p2 =5/36,min T = 80/9, T-check is positive? 64/9
max r = 36/5 , r-check is positive? 4/9
IS NOMO a combination of T and Omega? , true
NoMg = 0T + 160
There are, 2, partitions and, 2, ranges, with a group size of, 4

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 16

dim span idems 4 vs no. of idems 4
"PT1" = {{1, 7}, {4, 6}, {5, 8},{2, 3}}
"PT2" = {{2, 4}, {6, 8}, {1, 3},{5, 7}}
"RG1" =1{3, 4, 7, 8}
"RG2" ={1, 2, 5, 6}
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8 8 -8 -8 8 8 -8 -8
9 9 9 9 9 9 9 9
8 8 -8 -8 8 8 -8 -8
9 9 9 9 9 9 9 9
-8 -8 8 8 -8 -8 8 8
9 9 9 9 9 9 9 9
-8 -8 8 8 -8 -8 8 8
9 9 9 9 9 9 9 9
Mc— NC_
8 8 -8 -8 8 8 -8 -8
9 9 9 9 9 9 9 9
8 8 -8 -8 8 8 -8 -8
9 9 9 9 9 9 9 9
-8 -8 8 8 -8 -8 8 8
9 9 9 9 9 9 9 9
-8 -8 8 8 -8 -8 8 8
9 9 9 9 9 9 9 9
31 -5 7 =5 =5 -5 19 =5
36 36 36 36 36 36 36 36
-5 31 19 7 =5 =5 =5 =5
36 36 36 36 36 36 36 36
7 19 31 -5 =5 =5 =5 =5
36 36 36 36 36 36 36 36
-5 7 =5 31 =519 =5 =5
36 36 36 36 36 36 36 36
-5 =5 =5 -5 31 =5 7 19
36 36 36 6 36 36 36 36
-5 =5 =5 19 -5 31 =5 7
36 36 36 36 36 36 36 36
19 =5 =5 =5 7 =5 31 =5
36 36 36 36 36 36 36 36
-5 =5 =5 =5 19 7 =5 31
36 36 36 36 3 36 36 36
1 1 -1 -1 1 1 -1 -1
1 1 -1 -1 1 1 -1 -1

-1 -1 1 1 -1 -1 1 1
Mc-scaled = -b-bil -l L Nc-scaled =
1 1 -1 -1 1 1 -1 -1
1 1 -1 -1 1 1 -1 -1
-1 -1 1 1 -1 -1 1 1
-1 -1 1 1 -1 -1 1 1
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1] =2 L =5 =5 =—> 19 =5
1 31 31 31 31 31 31
-2 1 ¥ 7 =5 =5 =5 =5
31 31 31 31 31 31 31
Z 19 1 =5 =5 =5 =5 =3
31 31 31 31 31 31 31
- 7 =5 1 == 19 =5 =5
31 31 31 1 31 31 31
-5 =5 =3 =5 1 =2 7 19
31 31 31 31 1 31 31
=5 =5 =3 19 -5 1 =5 7
31 31 31 31 31 1 31
19 =5 =5 =5 7 =5 1 =3
31 31 31 31 31 31 1
=5 =5 =3 =5 19 7 -5 4
31 1 31 1 1 31 31
000O0O0OO0OOO 000O0O0OO0OO0OO
000O0O0OO0OO0OO 000O0O0OO0OO0OO
000O0O0OO0OO0OO 000O0O0OO0OO0OO
0000O0OO0OO0O 0000O0OO0OO0O
NcM, = McNe = commutator =
000O0OO0OOO 000O0O0OO0OOO
000O0O0OO0OOO 000O0O0OO0OOO
000O0O0OO0OOO 000O0O0OO0OO0OO
000O0O0OO0OO0OO 000O0O0OO0OO0OO
000O0O0O0OOO
0000O0O0O0OO0OO
0O0000O0O0O0OO0OO
0O 00O0O0OO0OO
000O0O0O0OOO
000O0O0O0OO0OO
0O0000O0O0O0OO0OO
0 000O0OO0OO

Eigenvalues M,

., o.,0.,0,0.,0.,0.,,7.111111111]

Eigenvalues N
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[0., 0.6666666667, 1.333333333, 0.8888888889, 1.745355992, 0.2546440077,
1.745355992, 0.2546440077]

Eigenvalues M-scaled
0., o.,0.,0.,0.,0.,0.,8]
Eigenvalues N.-scaled

[0., 0.7741935484, 1.032258065, 1.548387097, 2.026865024, 0.2957156222,
2.026865024, 0.2957156222]

NullSpace M,

{-1,1,000,0,00,I[101,00000,I10,0,1,0,0,0,0],I[-1,0,0,0, 1,0, 0, 0],
-1,0,0,0,0,1,0,0]11,0,0,0,0,0,1,0],[1,0,0,0,0,0,0, 1] }

NullSpace N

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

Eigenvalues M

[o.,, 0, 0.,0.,,0. 0., 10.66666667, 5.333333333]

Eigenvalues Ny

[0., 2., 0.6666666667, 1.333333333, 1.745355992, 0.2546440077, 1.745355992,
0.2546440077]

NullSpace M

{[_11 11 O’ 01 01 05 01 0]5 [01 05 _1’ 11 01 05 01 O]! [_11 01 O’ 01 11 01 01 O]! [_]—1 Ol O’ 01 01 11 01
O]’ [0’ O’ _1’ 0) 0’ O’ 11 O]’ [01 O’ _1’ 0) 01 O’ 01 1]}

NullSpace Ng
{[_11 _11 1! ]-1 _15 _1’ 11 1]}
Eigenvalues M

[8.,4.,-1.333333333, -2.666666667, -1.333333333, -2.666666667,
-1.333333333, -2.666666667]

Eigenvalues N

[0., -0.6666666667, -1.333333333, 6., -0.2546440077, -1.745355992,
-0.2546440077, -1.745355992]

NullSpace M
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{}
NullSpace N

{[]—1 15 _1’ _]-1 11 11 _1l _1]}

Harmonic Basis

3 2 -3 3 -6 1 O 00020301

3 0 1 2 -6 3 0 -3 00003012

1 0 3 -3 0 3 -6 000021033

-3 2 3 0 0 1 -6 3 2 0001030

3 -6 -3 0 O 3 2 1 03210000

-6 3 0 1 3 0 -3 2 30100020

1 0 3 -6 2 -3 0 3 01030200

o -3 -6 3 1 2 3 O 123 00000

Commutator(s)
000O0OO0O0OO0O
000O0OO0O0OO0OO
000OO0OO0O0OO0OO
1,2: commutator=00000000
000O0OO0O0OO0O
0000O0O0OO0OO
000O0OO0O0OO0OO
0 000O0O0OO0OO
{2,3,5, 8}
R:[4,8,8, 2, 8,4, 4,6]
B:[7,3,1,7,3,7,5, 3]

TRACETWO =1
det AT =0
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|
[e2]V,]
o

[«2][9;]
o
o
o
o [e2]19;]
A~ o A~ O~

A= Q=
(e2]19;!

0 0O

(e2][V,!

o
o

1
6

[«)][9;]

AT rankingis 3, "vs", 6
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Level2det=L(37+352)(4—s+52)(3+s)(—20—3s+5$2)(—1+s)

1048576
(1+s)?

RANK of R is 4

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

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

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

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

NullSpace of R

{[1’ O’ 01 O’ 0, O’ O’ O]’ [0, O’ 1’ O’ O’ 0’ O’ O]’ [O’ 0’ O’ 01 1’ 01 O, 0]1 [O’ 01 O, O’ O’ 0’ 1’ O]}

NullSpace of B
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{0,10,0,0,0,0,0]10,0,0,1,0,0,0,0],10,0,0,0,0,0,0,1],[0,0,0,0,0, 1, 0, 01}

NullSpace of R”

{[01 _1’ 1) 0’ 01 Os 0! O]s [01 _1’ 0) O’ 11 Os 0! O]s [_1) 01 0) O’ 01 11 01 O]s [_1) O’ O) O’ 01 Os 11
o}

NullSpace of B*

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

FIXED POINTS DIMENSION 1

2 1 1 2
1 2 21
000 0800 O 103301353
000 008 0 O 214511242
3 3 3 3 3 3

00 0 0 0016 O
12149212,
000 0 0O O 16 3 3 3 33 3
PROTO-M=1e 0 0 0000 of V- 1 2 > 1
08 0 0000 O . L
0016 0 00 0O O 01331033
00 0 1600 0 O 12722141
3 3 3 3 3 3
2 1 2 1 2 1
35335133530

"RANK of Nis ", 4, "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] + 2vVv[3] + 2Vv[4] + v[5] + v[6] + 2Vv[7] + 2V[8])

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

Group spectrum 1+ t + t2
KERNEL STRUCT URE

"PT1"={{1,6,7,8,12,3,4,5}
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"PT2" = {{1, 4, 6, 7},{2, 3, 5, 8}}
"PT3" ={{2,5, 7, 84,11, 3, 4, 6}}

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

m2 =1[0,0,0,1,0,0,0,0,0,0,1,0,0,0,0,0,2,0,0,0,0,2,0,0,0,0, 0, 0]
supp m2 =1{4,11, 17, 22}
u2=13,2,1,3,0,1,2,1,2,0,3,2,1,1,1,2,3,2,2,1,2,3,3,2,1,1, 2, 1]

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

(1 111
B"(3 3 6 6)
RPARTS [2, 1, 1]
BPARTS [3, 3, 2]

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

[3,4,2,1,4,3]
B-BLOCKS,

[6,5,6,5,1,2]

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

N by blocks, N - check: true

by ={1,4,6,7}
b, =1{2,3,5, 8
b3 =1{1,6,7, 8}
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bs ={2,5,7, 8}
bg =11, 3, 4, 6}
dim(span of partition vectors), rank(Ng), rank(N): 4, 4, 4
2] 0 O O K1l O 0 O
O h2] 0 O O kK1 O O
0O 0 h2] 0 O O h1 O
Centralizer = 0 0 0 hi2] 0 0 0 h[1]
ALl 0 0 0 hR2] 0 O 0
O h1 O 0 0 h2] 0 O
0O 0 m1 0 0 0 h2] O
0O 0 0 h1] O 0 0 A2
LIE STRUCT URE
Dimension of Lie algebra: 16, Shape: 8 8/3
01 -1 0 1
-11 0 0 1
01 0 -11
ap=|°® 1 9 00
O 01 0 O
1 0 0 0 O
0O 0 0 1 O
0O 0 0 0 1

R and B Cycles. V.
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LOCAL GROUPS

1, "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, §, 4, 4, 4]]
2,"range", [3,71,17,3,3,3,3,7,7,7,[3,7,7,7,7, 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]]
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],17,3,3,7,3,7,7,3],[3,7,7,3,7,3, 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", [3,71,1007,3,7,7,3,7,3,31,13,7,3,3,7,3,7, 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]]

10
"group has", 2, "elements" Group element 1,1 = (0 1)

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

"Symmetric?", true

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

"Basis for Z(G)"

1, "coeff", 1
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2[1]=(1 0)
01

2, "coeff", 1

2[2]=<o 1>
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. -1.

PermChars : =

Group spectrum:

Molien Series to order 10:

n-choose-rank

http://sadie:15001/home/ph/maple/TRun43123...

= N =
= O =

1+t+2t2+2t3+3t4+3t5+4t6+4t7+5t8+5t9+

{1, 1, 21}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [1, 71}, {7, [1, 8]}, {8, [2, 3]}, {9,
[2, 41}, {10, [2, 51}, {11, [2, 61}, {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, 8]}, {23, [5, 61},
{24, [5, 71}, {25, [5, 8]}, {26, [6, 71}, {27, [6, 8]}, {28, [7, 8]}

KERNEL HIERARCHY

m2 =

(0001000000100000200002000000)

{4, 11, 17,22}

uz2 =
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3213012120321112322123321121)

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

28}

picheck (1 1 2 2 11 2 2)

picheck (1 1 2 2 11 2 2)

Column Projections

00O 00O

(@)
o
o
= W WRFk W O Wik Wi Wl

o
o
o
O Wk Wi Wik =k Wi Wk wiNn
o
o
o

idem-checks

NO-checks
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idem-checks NO-checks

o
o
WIN R WIN Wk Wk O Wwi—k wiN

o
o
W= O Wk Wi WIN Rk Wi W=
o
o
o

o
o
o
o
o

o
o
o

idem-checks NO-checks

o o O o

WIN Wk~ O Rk Wk WwWN Rk O
o o O o
o o O o
o o O o

W= Wi Rk, O WN Wk O
o o O o
o o O o

o
o
o
o
o
o

o O
o
o

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

Wk WIN R O WIN Wk O
WIN Wk O = Wk wNn =R O

o
o
o

Row Projections
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1 1 1 1

§ 0330500
1 1 1 1

05005033
0 0 0o0

o A~ O
o
Wl Wl
Wl Wl
o

o A~ O~
o
o

PP3 = idem-checks
19901l 11
6 6 3 3
1 1 1 1
6§ V330500
1 1911
0 3 00 3 0 3 3
1 1 1 1
0 5 0 O 5 0 3 3
1 12 1 21 8 16 32 8 32 16
6§ 53350 § 3539 3 09 9 0 3 9 3
1 21 1 12 8 32 16 8 16 32
O §53 6 233 0 33 3 3 0 3 3
11121 1 41 8 16 16 32 16 8 16
18 9 3 9 9 18 9 9 9 3 9 9 9 9
11211 11, 16 8 32 16 8 16 16 |
9 18 9 3 18 9 9 9 9 9 3 9 9 9
T= 1 2 1 1 1 2 NM = 8 32 16 8 16 32
%9536 %3909 3 %99 3 %79 7%
1 12 121 8 16 32 8 32 16
6 0 9 9 0 6 9 9 3 0 9 9 0 3 9 9
11 911 112 16 8 o 16 8 16 16 32
9 18 9 18 9 3 9 9 9 9 9 9 3 9
11 141 121 8 16 16 16 8 32 16
18 9 9 9 18 9 3 9 9 9 9 9 9 3

CHECKING NULLSPACES
mA=1[-1,1,-2,2,-1,1,-2, 2]

0 -1 001000 00 0 O OO0 O
-1 -1 100010 t 0 -t 0 t0 -t O

ker Nc = RB checks
-1 0 0001O0O0 00 0 0 0O O O

-1 -1 010001 0O0s 0 -sO0Os 0 -s
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mAviaker NC (-1 -2 1 2)

0 0 -1 0 -t 0 0 s
O 1 0 O O 0 -s
1 0 0 O 0O 0 -t -s
O 0 o0 1 -t s 0 O
ker Mg = RB checks
O 0 1 O t 0 0 -s
O -1 0 O -t 0 0 s
-1 0 0 O 0O 0
0 0 0 -1 (¢t -s 0 o0
1 -1 0 0 1y (s 0 0 ¢t 0
1 0 -1 0 1 t 0 0 -t t+s
1 0 0 -11 t -t 0 0O t+s
1 0 0 0 O s 0 —-s t Y
ker M. = RB checks
O 1 0 0 O t 0 0 -t t+s
O 0 1 0 O s 0 0 t 0
O 0 0 1 O s t 0 O 0
00 0 0 YV {t o s -t t
nxt =(4 0 0 0 4)
1 2
100§011§
2 1
01131003 10000110
011%100% 01101000
01101000
1224211,
333 1333 ~looo10000
RNgR* = , RR* =
01121001 01101000
. X 10000110
10030113 10000110
100%011% 000O0O0O0O01
2 1 1 1 2 2
33393331
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2 1
10§101§0
1 2
01301031 10010100
21421241 01001001
3 3 3 3 3 3
5 ) 001 00O0O0OO
10310130 10010100
BNgB* = , BB* =
01%010%1 01 001001
, . 10010100
105101350 00000010
124512142 01 001001
3 3 3 3 3 3
1 2
01§010§1
Do these reconstitute N? , true
Ranks: 4, 4, "vs", 2
8 8 8 8
OO§§OO§§
8 8 8 8
OO§§OO§§
-8 -8 -8 -8
TTOOTTOO
-8 -8 -8 -8
TTOOTTOO
CNM = g g 88SkeWT=
00§§00§§
8 8 8 8
00§§00§§
-8 -8 -8 -8
TTOOTTOO
-8 -8 -8 -8
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0 0 iz 5 0 0 5 =
0 0 5 3 0 0 & 3
& 5 0 0 F 300
FioodF oo
o o 1l g o L1 Skew Omega =
9 18 18 9
0 0 i 5 0 0 5 &
S 3 0 0 g 5 00
% 5 00 F 0o
0o 0 L5 0 0 55
0 0 55 0 0 5 5
= > 0 0 F 3 00
=2 30 0 333 00
0o 055 0 0 55
0 0 55 0 0 &5 55
= > 0 0 x5 00
=2 30 0 333 00
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800 0800 0 101201214
080 008 0 o 01%£1103%%
800 03200 0 01£3103%
080 008 0 o 101201514

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

NM = 16T + 0Q

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

3 99 9 9 3 9 9 9 9 3 9 9 ~° 3

NM(16328163216168163280321608)

3 9 9 9 9 3 9 9 9 9 3 3 9 9 3 3
T=32/1,rank = 2, ratio= 16/1, n%/r = 32/1
T =32/1,r=1/2,1/n%=1/2

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18

IS NOMO a combination of T and Omega? , true
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NoMg = OT + 32Q

There are, 3, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 16
out of total no. of elements equal to 24

dim span idems 12 vs no. of idems 12

"PT1"={{1,6,7,8,12,3,4,5}

"PT2" ={{1, 4,6,7},{2,3,5, 8}

"PT3" = {{2, 5, 7, 8, {1, 3, 4, 6}

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

[ || || N || || || N
ofl, ©lf, L ©8 ol ol ol 3

| || N || || || b ||
@loo o|ll, ©l8 oL ©|l vl ©S ol

|
[ol]

w |
- |y ©| LO|
o) | oo

|
ol' ©|| ©
1" 1"

w
N
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3L -5 7 19 -5 31 19 7
36 36 36 36 36 36 36 36
=5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36 36
7 19 31 19 19 7 =5 7
36 36 36 36 36 36 36 36
19 7 19 31 7 19 7 =5
36 36 36 36 36 36 36 36
=5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36 36
31 =5 7 19 =5 31 19 7
36 36 36 36 36 36 36 36
19 7 =5 7 7 19 31 19
36 36 36 36 36 36 36 36
7 19 7 =5 19 19 31
36 36 36 36 36 36 36 36
-1 -2 =2 -1 -2 =2
1l = 5 5 1 5 5 75
-1 -2 =2 -1 -2 =2
5 1 5 5 35 1 5 35
-1 -1 -1 -1 -1 -1
%z 2 1 7 72 73 1 =7
-1 -1 -1 -1 -1 -1
% 7 2 Y73 7 7 1
Mc-scaled = Nc-scaled =
1] =L =2 =2 4, =1 -2 -2
5 5 5 5 5 5
-1 -2 -2 -1 -2 =2
5 1 5 5 35 1 5 35
-1 -1 -1 -1 -1 -1
% 2 ' 7 72 7 v 7
-1 -1 -1 -1 -1 -1
% 2 2 1 7 7 21
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1] == Z 19 =5 4, 19 7
31 31 31 31 31 31
-2 1 L 7 4 == Z 139
31 31 31 31 31 31
Z 19 4 19 19 7 -5 7
31 31 31 31 31 31 31
19 7 19 4, 7 19 7 =5
31 31 31 31 31 31 31
- 1 L 7 4 == Z 19
31 31 31 31 31 31
1 == Z 19 =5 1 19 7
31 31 31 31 31 31
19 7 -5 7 7 19 4 19
31 31 31 31 31 31 1
Z 19 7 -5 19 7 19 4
31 31 31 31 31 31 31
0O000O0OO0OO0OO0OO 0O000O0OO0OO0OO0OO0O0O
0O000O0O0OO0OO0O0O 0O000O0OO0OO0OO0OO0ODO
0O000OO0OO0OO0OO0OO 0O000OO0OO0OO0OO0OO
000O0O0OO0OO0OO 000O0O0OO0O0OO
NcM, = McN¢ = commutator =
0O000OO0O0OO0OO00O 0O000O0OO0OO0OO0OO0O0O
0O000OO0OO0OO0OO0OO 0O000O0OO0OO0OO0OO0OO
0O000O0O0OO0OO0O0O 0O000O0OO0OO0OO0OO0OO
0O000OO0OO0OO0OO0O0O 0O000O0OO0OO0OO0OO0ODO
0 00OOOOO
0 00OOOOO
0 00OOOOO
000O0O0OO0OO0OO
0 00OOOOO
0 00OOOOO
0 00OOOOO
000O0O0OO0O0O

Eigenvalues M,

[0., 0.,0.,0.,0.,5.333333333, 10.66666667, 7.111111111]

Eigenvalues N
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[0.,0.,0.,0.,,1.333333333, 2.888888889, 2.276142374, 0.3905242916]
Eigenvalues M-scaled

[o., 0., 0., 0.,0., 3., 2.400000000, 2.600000000]

Eigenvalues N.-scaled

[0., 0., 0.,0.,1.548387097, 3.354838710, 2.643262113, 0.453512081]
NullSpace M,

{0, 1,0,0,0,-1,0,0j,1I1,0,1,0,0,1,0,1},[0,0,0, 1,0, 0, 0, -1}, [1, 0, 0, 0, O, 1, 1, 1],
[_1’ 0’ 05 01 ’ 01 O’ O]}

NullSpace N,

{[0! _1’ O! 01 1! Oa 01 O]a [_11 _11 ]" 01 01 0’ 1! 0]1 [_1a 01 Ol 01 01 ]-’ 01 O]’ [_1a _11 01 1! Oa 01
0, 11}

Eigenvalues M
[10.66666667, 5.333333333, 10.66666667, 5.333333333,0.,0.,0.,0.]

Eigenvalues Ny

[0.,0.,0.,0.,4.,1.333333333,2.276142374, 0.3905242916]

NullSpace M

{[_11 Ol O’ 01 11 05 01 0]5 [01 _]-l O’ 01 01 15 01 O]! [01 01 _1’ 01 01 01 ]-1 O]! [01 01 01 _11 01 01 01
11

NullSpace Ng

{[01 _11 O’ 11 01 _11 O’ 1]1 [O’ _11 Ol 01 11 Ol O’ 0]1 [11 01 O’ 01 01 _]-l O’ O]l [01 _11 1! 01 01 _11
1, 01}

Eigenvalues M

[-2.666666667, 2.666666667, -5.333333333, 5.333333333, -2.666666667,
2.666666667, -5.333333333, 5.333333333]

Eigenvalues N
[0.,0.,0.,0.,4.,-1.333333333,-0.3905242916, -2.276142374]

NullSpace M
{}
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NullSpace N

{[_]—’ 01 0’ 01 0’ 11 07 0]5 [_]—’ _17 ]-’ 01 O’ 01 1’ 0]1 [_15 _1’ 01 1’ 01 07 05 1]7 [01 _1’ 01 0’ 11 01
0, O}

Harmonic Basis

03 213012
30120321
210112 3 2
12102123
30120321
03213012
12322101
21231210
{2,3,6, 7}

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

TRACE TWO =1

detAT=I—61(1+t)2(t)2(—1+t)2

o olun o o
o o o
o olun O
o o o=
o
o
o (XN [V,]
o Q= O o

o
o
o
o

AT =

o o=
o (][9]

o o=
o
o
o

o
o
o
[«2] [V, B« [V;]
o [e)][9;]

A=

A~

=
o
o

[e2]]9;]
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AT ranking is 4, "vs", 8

Level 2 det = m

52+8s3+554)(—36+3$2+s4)(80—85+3$2+s3)

RANK of R is 6

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

B rankingis 3, "vs", 6
BBAR ranking 1, "vs", 2

"R CYCLES", 1 + v[3] v[8]
"B CYCLES", 1 + v[4] v[7]

Eigenvalues

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

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

NullSpace of R
{[0,0,0,0,0,1,0,0l1[1,0,0,0,0,0, 0, O}
NullSpace of B

{[0,0,0,0,1,0,0,0]1I0, 1,0,0,0,0, 0, O}
NullSpace of R*
{[0,-1,1,0,0,0,0,0]1I0,0,0,0, -1, 0,0, 11}
NullSpace of B*
{[0,0,0,0,0,-1,1,0],[-1,0,0, 1,0, 0, 0, OI}
FIXED POINTS DIMENSION 1

http://sadie:15001/home/ph/maple/TRun43123...

> (80-245-1352+53)(1+5)2(-1+5)(—-148+8s5+7
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1 1 1 3 3 1
022232173
1911 ;313
00 0 0 08 0 O 4 4 2 4 2 4
00 0O O 80 0 O 11453311,
2 4 4 4 2 4
00O O O OO O 16
11351341
00 0O O O0O116 O 4 2 4 2 4 4
PROTO-M = N =
08 0 000O0 O 313151111
4 4 2 4 2 4
80 0 0 0O O O
1 3131511
00 0 1600 0 O 4 2 4 &4 4 2
0016 0 00 0 O 311471143
4 2 4 2 4 4
1 3 1 1 1 3
221372730

"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] + 2vVv[3] + 2Vv[4] + v[5] + v[6] + 2Vv[7] + 2V[8])

degree 2: % (v[1]vie] + v[2]v[5] + 2Vv[3]vI8] + 2Vv[4]v[7])

Group spectrum 1+ t + t2
KERNEL STRUCT URE
"PT1" = {{3, 5, 6, 7}, {1, 2, 4, 8}}
"PT2" = {{1, 4,5, 8,12, 3, 6, 7}}
"PT3" = {{1, 2, 3, 7}, {4, 5, 6, 8}}
"PT4" = {1, 2, 3, 4}, {5, 6, 7, 8}}

"RG1" = {3, 8}
"RG2" = {4, 7}
"RG3" = {2, 5}
"RG4" = {1, 6}
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m2 =[0,0,0,0,1,0,0,0,0,1,0,0,0,0,0,0,0, 2,0,0,2,0,0,0, 0,0, 0, 0]

supp 2 = {5, 10, 18, 21}

u2=11,2,1,3,4,3,2,1,2,4,3,2,3,3,3,2,1,4,2,3,4,1,1,2,1, 1, 2, 3]

suppu2 =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], [3], [1], [2]]
Action of B on ranges, [[4], [2], [1], [2]]

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

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

R-BLOCKS,
2,1,6,5, 1,8, 4, 2]
B-BLOCKS,
[4,6,7,8,3,5,3,7]
with invariant measure, [1, 1, 1,1, 1, 1, 1, 1]

N by blocks, N - check: true

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

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

5,5,5
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h[1l] O 0 0 0 hn2] O 0
0O h1] O 0 h2] O 0 0
0 0 h[1] O 0 0 0 hl2]
0 0 0 hl1] O 0 hn2] O

Centralizer =
0 h[2] O 0 h1] O 0 0
hi2] O 0 0 0 h[1] O 0
0 0 0 h[2] O 0O hn[1 O
0 0 h[2] O 0 0 0 h[1]
LIE STRUCT URE

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

1 01 0 -1
1 01 -1 0
1 -11 0 O
CLB = 0 601 0 O
0 0 01 O
0O 0 0 0 1
1 0 0 0 O
0 1 0 0 O

R and B Cycles. V.
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1 1 1 1
00300003 000320030
1 1 1 1
0020000 3 coolooio
1 1 1 1
00300003 000320030
1 1 1 1
0020000 3 coolooio
Or = 1 1QB= 1 1
00300003 000320030
1 1 1 1
0020000 3 coolooio
1 1 1 1
00300003 000320030
1 1 1 1
0020000 3 coolooio
Qr in Vec(K)? , {{3, 8}}, true
Qg in Vec(K)?, {{4, 7}}, true
1 1 -1 -1
0§ 03 5 0 5 O
-1 -1 1 1
s 0 3 0 0 § 0 3
-2 -1 1 -1 -1 1 =1 1
12 12 6 6 12 4 6 2
1l 5 1 =1 -1 1 =1 1
V_12 12 6 6 4 12 2 6
1 1 -1 -1
s 0 3 0 0% 035
-1 -1 1 1
o 2L oz 1 o 3 o0
1l -1 1 =1 5 1 =1 1
12 4 6 2 12 12 6 6
1 -1 1 -1 -1 =5 =1 1
4 12 2 6 1 12 6 6
Omega-checks true, true
nR=(oo%oooo%)vs(oo%oooo%) uQg vs Q(-v) ~1
_ 1 1 1 1 -1
mg=(0 00300 2 0]Jvs(0 00100410 ugvsau+v)
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LOCAL GROUPS

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

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

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

1, "range”, [3, 8], [[8, 3, 3, 8, 8,3, 3,8, [3, 8,8, 3, 3,8, 8, 3]

, 'range", [4,71,[[7,4,4,7,7,4,4,71,[4,7,7,4,4,7,7, 4]]

, 'range", [2, 5], [[5, 2, 2,5,5,2,2,5],[2,5,5,2,2,5,5, 2]]

AW N

, 'range’, [1, 6], [[6, 1, 1,6, 6, 1, 1, 6], [1, 6,6, 1, 1, 6, 6, 1]]

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

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

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

1, "range”, [3, 8], [[8, 8, 8, 8, 3, 3, 3, 3], [3, 3, 3, 3, 8, 8, §, 8l
2,"range", [4,71,117,7,7,7,4,4,4,4],[4,4,4,4,7,7,7,71]
3, "range”, [2, 5], [[5, 5,5,5,2,2,2,2],[2,2,2,2,5,5, 5, 5]
4, "range’, [1, 6], [[6, 6,6,6,1,1,1,1],[1,1,1, 1,6, 6, 6, 6]

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

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

linear dimension, 2
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"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:

Molien Series to order 10:

6t10

n-choose-rank

1+t+1t2

= N R

_ O

http://sadie:15001/home/ph/maple/TRun43123...

T+t+2t2+2t3 +3t4 +3t° +4t° 4+ 4t7 +5¢8 4 5¢9 &

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

m2 =
(0 000100001 00000D0D0D2002000000 0)

{5, 10, 18, 21}

u2 =
(1213432124323332142341121123)

{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 2 2 11 2 2)

ml=(1122112 2)
ul=(2 22222 2 2)
picheck (1 1 2 2 11 2 2)

Column Projections

00 00O0O

idem-checks NO-checks

= B, N, BDw Dlw O D N

o
o
O Nlw NIF DR DR = DWW N
o
o
o
(@)
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idem-checks NO-checks

o
o
o

o o

o (@]

N = DMw N O Dw N B
o

o
o
o
HAlw O DR N R~ DR NEFE DWW
o
o

o
o
o
o
o

idem-checks NO-checks

o

N~ N DN O NRFR O Dw = Dlw
o
o

Hlw NIE DWW B~ N D= O DR
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1 0000O0O00O0
3 1
70000300
1 1
50000500
320000200
Py = ) 3 idem-checks NO-checks
70000300
0000O01O00
1 3
70000300
1 1
50000500
Row Projections
1 1 1 1
66030003
1 1 1 1
€€0§000§
1 1 1 1
00505650
1 1 1 1
66230003
PP = . L1 1 idem-checks
003085630
1 1 1 1
OO§O€€§O
1 1 1 1
OO§0€€§O
1 1 1 1
ggOgOOOg
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—|m o o M M o o |t o o o Ll (Lo IR =1 [ o IR 1 [0s) o |t
o N | o o |l | o —lMm Al M o o o —|m o
o —lo Hlo O o —lo o O o o o —lo Hlo Hwo O —|©
—lo O (@ —lo -l O (@ —|© o o o o —lo Ao O —|©
— | o o N | o o —|mM o o o —|Mn AN M o —|M
(@) —lmn Al o o —lmn —m o —AlmMm Al M o o o —|m o
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)

Y

(@)

()

=

It

=

()]

9
o o o o —AlMm A dHN N
o o o o —Mm Al AN N
o o o (@) —lo o o o
o o o o —lo o o o
—Mm Al AN N o o o o
M M AN M o o o o
—lo —Hlo Ao o O o o o
—lo o Ao o o o o o

I

<

[a

[a

wlm <lm O < < oM <M m_3
<lm i < O wm & Slm <«im
o Nl <M NI o~ co|mM o~ <l
N[N o Nl <M 0lm o~ <|m o~
< om <lm Sl i wim o <
olm < w_3 <ln  <ln ol < o
o~ oco|lm o~ <|n o NN <N N
=] [gp] N <l o~ (aV1[a2] o N[N <

Il

=

Z
—|© _I__R (@] <t < -] 1_R —|m
1_R o i+ O Ao At —m l_n
o _I__M.h _I__R _I__M.h —jc0 | |0 _I__R
A% o A% AN o i AN e
| | _I__R —m | 1_~._I_/_ o <
O | —m _I__R 1_H —l©o < o
[0 | |0 l_u o l_M._ 1_W__ l_M._
o~ < < o~
—|]© i|co _I___I_ —i|c0 _I__2 o 1_2 _I__.I_

Il

[

CHECKING NULLSPACES

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

]RB

S
t
—-t—5

—t -

0
t

t
0

—t—s s+t 0 0 s+t
O O
t s

-t
—-t—5

o O v
o +~ O
~_—
—_——
o = O
o o -
— O O
Lo T e B o |
_ _ I
© O
o = O
— = -
_ _ I
— O O
|
Il

O
2
-
v
4

checks

mAviaker NC (-1 1 -1)
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0O 0 0 -1 0 s—t
O 0 -1 0 s—t 0 0O O
-1 0 0 O s 0 0 -t
0O 1 0 0 0 -t -5 0
ker Mg = RB checks
0 0 1 0 —-s+t 0 0 O
0O 0 0 1 0 -s+t 0 O
0 -1 0 0 s 0
10 0 O —s 0 0 t
11 0 0 -1 t s 0 0
11 -1 0 0 Y S 0 —-s+t O
00 0 1 O t+s t+s 0 —s -t
01 O 0 0 t+s s ) 0 0
ker M. = RB checks
00 1 0 O t t 0 s—t O
00 0 0 1 t 0 0
10 0 0 O s 0
11 0 -1 0 0 0 s t
nxt=(4 4 0 0 0)
3 3 1 1 1 1
123230933
3 1 1 3
2 11203720 10000000
3 1 13 01100000
2 117037720
01100000
11143143
|2 7 17 4 2 2 00010000
RNoR™ =1, 3 031 N o00010001
70071771
00000100
ol 113 4,13
4 4 2 4 2 4 0O000O0OO0OO0OO0OT1O
13391141 00001001
2 4 4 4 2 4
1 3 3 1
70071771
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3 1 1 3
132137003
3113111
4 2 4 4 4 2 10010000
11,1133, 01000000
4 2 4 2 4 3
. . ; 00100000
1 2312007 10010000
BNgB* = ,BB* =
191147331 00001000
7 2 4 4 4 2
- ; ) 000001710
077071143 00000110
1 3 3 1 000000O00O0 1
0720211z
3 1 3 1 1 1
12933273731
Do these reconstitute N? , true
Ranks: 6, 6, "vs", 2
8 8 8 8
0 033 0 033
8 8 8 8
o 0o 3% 0 o 23
_8 -8 _8 -8
FFooF Foo
_8 -8 _8 -8
3 3003 300
CNM = - g g Skew T =
o o 2% 0 o 23
8 8 8 8
o o 2% 0 o 23
-8 -8 -8 -8
3 3003 3500
-8 -8 -8 -8
2 FPooF Foo
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0 0 i5 35 0 0 & 35
0 0 3 3 0 0 &5 5=
=5 %5 0 0 53 3 00
o o L1l g o L1 Skew Omega =
24 12 12 8
0 0L 0 0 3 5
3 3 0 0 3 = 00
=5 5% 0 0 ZF 3 00
0o 0 L5 0 0 55
0 0 55 0 0 5 5
= > 0 0 F 3 00
=2 30 0 333 00
0o 055 0 0 55
0 0 55 0 0 &5 55
= > 0 0 x5 00
=2 30 0 333 00

276 of 578 08/22/2008 08:27 AM



http://sadie:15001/home/ph/maple/TRun43123...

f00 00800 [13iilol}
080 0800 ol [P13301i}
00 0000k |1i1liiio
080 0800 of ~ |[toiiiiii
f00 0080 0| [0iliiail
000 Lo0l ol [1lzolii}
00 0000k |3lo2iiin

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

NM = 16T + 0Q

Q(11111111111111111111)

3 12 12 8 12 3 8 12 6 4 6 8 6 12 24 4 6 8 ©

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

16 4 4 4 16 4 8 8 8 4 2 8 8
N""(?§§2§?2§§4§2§§°§4§2§)

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

14
MN (?

wIN

10 2 14 10 8 10 8 4 2 4
2333 3223332333

wloo

N
wloo
—_

)
3
T=32/1,rank = 2, ratio = 16/1,n2/r= 32/1

T =32/1,r=1/2,1/n%=1/2

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18

IS NOMO a combination of T and Omega? , true
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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" ={{3, 5,6, 7},{1, 2, 4, 8}}
"PT2" = {{1, 4,5, 8},{2, 3,6, 7}}
"PT3" ={{1, 2, 3, 7},{4,5,6, 8}}
"PT4" ={{1, 2, 3, 4},{5, 6, 7, 8}}

"RG1" = {3, 8}

"RG2" = {4, 7}

"RG3" = {2, 5}

"RG4" = {1, 6}
20 -4 -8 -8 -4 20 -8 -8
9 9 9 9 9 9 9 9
-4 20 -8 -8 20 -4 -8 -8
9 9 9 9 9 9 9 9
-8 -8 32 -16 -8 -8 -16 32
9 9 9 9 9 9 9 9
-8 -8 -16 32 -8 -8 32 16
9 9 9 9 9 9 9 9

Mc = NC -

-4 20 -8 -8 20 -4 -8 -8
9 9 9 9 9 9 9 9
20 -4 -8 -8 -4 20 -8 -8
9 9 9 9 9 9 9 9
-8 -8 -16 32 -8 -8 32 -16
9 9 9 9 9 9 9 9
-8 -8 32 -16 -8 -8 -16 32
9 9 9 9 9 9 9 9
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31 11 13 11 1 =5 1 13
36 18 36 18 9 36 9 36
11 31 11 13 -5 1 13 1
18 36 18 36 36 9 36 9
13 11 31 1 1 13 11 =5
36 18 36 9 9 36 18 36
11 13 1 31 13 1 =5 11
18 36 9 36 36 9 36 18
1 -5 1 13 31 11 13 11
9 36 9 36 36 18 36 18
=5 1 13 1 11 31 11 13
36 9 36 9 18 36 18 36
1 13 11 -5 13 11 31 1
9 36 18 36 36 18 36 9
13 1 -5 11 11 13 1 31
36 9 36 18 18 36 9 36
-1 -2 -2 -1 -2 =2
l = 5 5 5 1 5 <5
-1 -2 =2 -1 -2 =2
5 1 5= 5 1 5 5 5
-1 -1 -1 -1 -1 -1
% 72 1 7 7 7 37 !
-1 -1 -1 -1 -1 -1
4 7 2 ! 7z 7 1 =
Mc-scaled = Nc-scaled =
=1 1 =2 =2 1 =1 =2 =2
5 5 5 5 §5 §
-1 -2 -2 -1 -2 =2
l = 5 5 5 1 5 <5
-1 -1 -1 -1 -1 -1
4 7 2 ! 7z 7 1 =
-1 -1 -1 -1 -1 -1
2 2 ! = 7 7 7 1
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1 2 13 2 4 -5 4 13
31 31 31 31 31 31 31
2 1 2 13 -5 4 13 4
31 31 31 31 31 31 31
13 22 ;1 4 4 13 22 -5
31 31 31 31 31 31 31
2 13 4 4 13 4 -5 22
31 31 31 31 31 31 31
4 -5 4 13 ; 22 13 22
31 31 31 31 31 31 31
=5 4 13 4 2 ; 2 13
31 31 31 31 31 31 31
4 13 22 -5 13 22 ;| 4
31 31 31 31 31 31 31
13 4 -5 22 22 13 4
31 31 31 31 31 31 31
000O0O0O0O0O 000O0OO0OO0O0O
000O0O0O0OO0O 000O0O0O0O0O
000O0O0O0OO0O 000O0O0OO0O0O
0000O0OO0OO0OO 000O0O0OO0OO0OO
NcM, = McNe = commutator =
000O0O0OO0OO0O 000O0OO0O0O0OO0OO
000O0O0O0OO0O 000O0OO0O0O0OO
000O0O0O0OO0O 000O0O0OO0O0OO
000O0O0OO0OO0O 000O0O0OO0O0OO
000O0O0O0O0O
000O0O0OO0OO0O
000O0O0OO0OO0O
0O000O0OO0O0OO0OO
000O0OO0O0O0O0O
000O0O0O0O0O
000O0O0O0O0O
0000O0O0OO0OO

Eigenvalues M,

[0., 0.,0.,0.,0.,5.333333333, 10.66666667, 7.111111111]

Eigenvalues N
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[2.888888889, 1.707106781, 0.2928932190, 1.707106781, 0.2928932190, 0., 0., 0.]
Eigenvalues M-scaled

[o., 0., 0., 0.,0., 3., 2.400000000, 2.600000000]

Eigenvalues N.-scaled

[3.354838710, 1.982446585, 0.3401340612, 1.982446585, 0.3401340612, 0., 0., 0.]
NullSpace M,

{0,0,0,-1,09,0,1,0,1I1,1,09,1,09,0,0,1}],[1,1,1,1,0,0,0,0],[0,-1,0,0, 1,0, 0, 0],
[_1’ 0’ 05 01 O’ 11 O’ O]}

NullSpace N,

{{1,-1,0,0,-1,1,0,0]1I0,-1,1,0,-1,0,0, 1], [0,-1,0,1,-1,0, 1, O]}
Eigenvalues M

[10.66666667, 5.333333333, 10.66666667, 5.333333333,0.,0.,0.,0.]

Eigenvalues Ny

[4.,1.707106781, 0.2928932190, 1.707106781, 0.2928932190, 0., 0., 0.]

NullSpace M

{[07 _11 O’ 0’ 1’ Os 01 O]s [1’ 0) 01 O’ 01 _15 01 O]s [0’ 0) _]-’ O’ 0’ 0) 0’ 1]1 [O’ 0) 0’ _1’ O’ 0) 11
o}

NullSpace Ny
{[17 _1’ O’ 0’ _11 1’ O’ 0]’ [O! _11 11 01 _15 01 O’ 1]1 [Os _]-’ 0’ 1’ _11 O’ 1’ 0]}
Eigenvalues M

[-2.666666667, 2.666666667, -5.333333333, 5.333333333, -2.666666667,
2.666666667, -5.333333333, 5.333333333]

Eigenvalues N
[4.,-0.2928932190, -1.707106781, -0.2928932190, -1.707106781, 0., 0., 0.]
NullSpace M

{}
NullSpace N
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{[_1’ 11 O’ Ol 1’ _11 O’ 0]! [_15 01 O’ 11 O’ _11 11 0]1 [_11 O’ 11 0’ 0’ _1’ Ol ]-]}

Harmonic Basis

01213432
1012 4323
21033214
12302341
34320121
4 3231012
32142103
2 34112320
{2,4,5,7}
R:[4,8,1,7,8,4,5, 3]
B:[7,3,8,2,3,7,4, 6]
TRACE TWO =2
det AT =0
1 5
OOOgOOgO
5 1
OOEOOOOE
1 5
50000005
5 1
03000050
AT = S .
00600005
1 5
00050050
5 1
00055000
1 5
00300500

AT rankingis 1, "vs", 6

_ —=3087 _ _ 2 2 _ 2 2
Level2det——1048576( 20—-5s5+4+7s°)(37+4s+7s°)(=-1+s)“(1l+s)“(20
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~35+75%)

RANK of R is 6

R rankingis 1, "vs", 6
RBAR ranking 1, "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] v[4] v[5] v[7] v[8]
"B CYCLES", 1 + v[2] v[3] v[4] v[6] v[7] v[8]

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 ]

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

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

NullSpace of R*
{[-1,0,0,0,0,1,0,0],1I0,-1,0,0, 1, 0, O, O]}
NullSpace of B*
{-1,0,0,0,0,1,0,0],[0,-1,0,0, 1,0, 0, O]}
FIXED POINTS DIMENSION 2
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005 5 60 5 5 01111011
005 5 06 5 5 10110111
55 0 10 55 12 10 11011111
PROTO-M = 5510 0 5 5 10 12 N = 11101111
6 05 5 00 5 5 10110111
06 5 5 00 5 5 01111011
5512 10 55 0 10 11111101
5510 12 55 10 O 11111110

"RANK of Nis", 6, "RANK of Mis ", 8
"RANK of the KERNEL is ", 6

"ldemSolvability Check", 3 "Trace mark", 6, "Rank mark", 6, "for kernel rank", 6

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

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

+4v[2]v[6] + v[2]v][7] + v[2]v[8] + 2Vv[3]v[4] + v[3]vI5] + v[3]v[6] + 8V[3]v[7] + 2Vv[3]v]
8] + v[4]v([5] + v[4]v[6] + 2v[4]v[7] + 8v[4]v[8] + v[5]v[7] + v[5]v[8] + v[6]v[7] + v[6]V]
8] + 2vI[7]v[8])

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

1v[8] + 3v[3]v[4]v[6] + 4v[1]v[4]v[8] + 3Vv[3]v[6]v[8] + 8v[3]v[4]v[7] + 4v[2]v[4]v[8] +
4v[2]vI6lv[7] + 3v[2]v[3]v[4] + 4v[1]v[5]v[8] + 3v[4]v[6]v[7] + 3Vv[2]v[3]v[8] + 4Vv[2]v]
31vi7] + 4v[1]v[4]v[5] + 4v[1]lv[5]v[7] + 3v[2]v[4]v[7] + 4v[1]lv[3]vI7] + 4v[2]v[4]v][6]
+3v[2]v[7]v[8] + 4v[4]v[5]v[8] + 4Vv[3]v[6]v[7] + 4Vv[1]v[3]Vv[5] + 3Vv[5]v[7]v[8] + 3Vv[1]
v[31v[4] + 3v[4]lv[5]vi7] + 3v[1]lv[7]1v[8] + 8v[3]v[4]v[8] + 3v[6]v[71v[8] + 4 v[3]v[5]v[7]
+8v[3]v[7]1v[8] + 4v[2]v[3]v[6] + 3Vv[3]v[4]lv[5] + 8v[4]v[7]v[8])

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

+v[3]v[4]v[6]v[8] + v[4]v[6]lv[7]vI[8] + v[2]v[4]vI6]lv[7] + 4Vv[1]v[3]vI[5]vI7] + v[2]v[3]vI
41v[7] + vI1]v[3]v[4]v[7] + v[2]v[6]v[7]v[8] + v[2]v[3]v[7]v[8] + v[3]v[6]v[7]v[8] + v[1]v
[31v[7]v[8] + v[3]v[4]vI6]lv[7] + v[3]v[5]vI7]v[8] + v[4]v[5]v[7]v[8] + v[1]v[5]v[7]v[8] +
v[2]v[3]v[6]vI8] + v[1]v[3]v[4]vI8] + v[1]v[4]v[7]v[8] + 8v[3]v[4]v[7]v[8] + v[2]v[4]v[7]
v[8] + v[3]lv[4]v[5]vI7] + 4v[2]v[4]v[6]v[8] + v[2]v[3]v[4]v[6] + 4Vv[1]v[4]v[5]v[8] + 4 V]
2]v[3]vi6lv[7] + v[1]v[3]v[5]v[8] )

degree 5 : % (vI[1lv[31vI[4lvI5]v]7] + v[1]v[3]vI4]v[5]v[8] + v[1]lv[3]v[4]v[7]vI8] + vI[1]

v[31v[51v[7]v[8] + v[1]lv[4]v[5]v[7]vI[8] + v[2]v[3]vI4]v[6lv][7] + v[2]v[3]v[4]v[6]Vv[8] + v
[21vI3]1vI4]lv[7]1vI8] + v[2]v[3]v[6]VvI7]vI8] + v[2]v][4]v[6]Vv[7]vI8] + v[3]v[4]v[5]v[7]v[8]
+v[3]v[4]v[6]v[7]v[8])
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degree 6 : % (vi4]) (vI3]) (villvI5] + vi2]vi6]) (vI7]) (vI8])

Group spectrum 1+ t + 202 + 383 + 2t + 2 + £

KERNEL STRUCT URE
"PT1" = {{1, 6}, {2, 5}, {4}, {3}, {7}, {8}}
"RG1"=1{2,3,4,6, 7, 8
"RG2"={1, 3,4,5,7,8}
m6=1[0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0, 1,0, 0, 0]
supp 16 = {18, 25}
u6 =1[0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0, 1, 0, 0, 1]
supp u6 = {6, 18, 25, 28}

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

s=(3 %)

RPARTS [1]

BPARTS [1]

«=(1)

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

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

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

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

N by blocks, N - check: true

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

dim(span of partition vectors), rank(Ng), rank(N): 6, 6, 6

h2] O 0 0 n1] O 0 0
0 h[2] O 0 0 hn1 O 0
0 0 hl2] O 0 0O nl1] O
0 0 0 h[l2] O 0 0 h[1]

Centralizer =
hil] o0 0 0 h2] O 0 0
0O h[1] O 0 0 h[2] O 0
0 0 hn[1 O 0 0 h[2] O
0 0 0 hl1] O 0 0 h[2]
LIE STRUCT URE

Dimension of Lie algebra: 16, Shape: 8@ 8/3

-1

CLB =

O O R 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 B O O O

O O O O ©O O = K=
O O O O ©O —» O O

R and B Cycles. V.
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—o —Ho o o o o o o
—l©o «Hwo AWV o -Ho Ao Ao o
—lo o v Ao v Ao v o
o o o o o o o o
—lo o v v v v v o
—lo —Ho o o v o o o
—o —Ho o o v o —Ho o
o o o o o o o o

I

S
- —Ho Ao o -Ho —Ho o o
—lo —Ho o o v o o o
o o o o o o o o
—o —Hlo o o v o o o
—o —Ho o o o o —Ho o
—l©o o A o -Ho Ao o o
(@) o (@) o (@) o (@) o
—Oo o v -V v v v o

I

S)

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

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

o —len _2 | _6 —lmn O —lo o
_I___3 o O N o _|___3 _|___6 _|___6
o Hlo 1_._4 TN Ao o AN TN
To o AN ae o o vy Ty
—|mn o —l©o Ao (] —|on _I___2 _I___6
o _I___3 ,I_._6 _|_._6 _I___3 o O N
o o AN 7Y o o 1_._4 T
o 1___6 WS TS _|___6 o N ~ivx
Il
>

Omega-checks true, true

uQgr vs Q(I-V) ~ 1

—|©

|

|

—|©O

—|©

—|©

)

—|©

—|l©

—|©

|

—|©O

—|©O

e

uQg vs Q+Vv) ~1

—|©O
—|©

—|l©

— |
—|©O
—|©O

o

)

—|l©
—|©

—|©

—|©
—|©
—|©

o

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

LOCAL GROUPS

08/22/2008 08:27 AM
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(1, 3, 5], [2, 4, 6]]
[[1, 3, 2, 4, 6, 5]]
[[1, 3,5, 4, 6, 2]]
(1, 3, 2], [4, 6, 5]]

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

(=2h[3] 2h[3] 2h[3] -2h[2] 2h[2] 2h[2] —4h[1] 4h[1] 4h[1] 2h[3] 2h[2] 4h[4]

linear dimension, 12
"Symmetric?", false
Is Z in Vec(K)? true
"Basis for Z(G)"

91 =
92 =
93 =
94 =
95
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1, "coeff", 4
100000
01 0O0O00O0
001000
Z[1] =
000100
0O000O0O10
000O0O0O0O1
2, "coeff", 2
010010
001001
100100
Z[2]=
010010
001001
100100
3, "coeff", 2
001001
100100
010010
Z[3]=
001001
100100
010010
4, "coeff", 4
000100
000010
000O0O01
Z[4] =
100000
01 00O00O0
001000

Check abelian

1, 2, true
1, 3, true
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1, 4, true

2, 3, true

2,4, true

3, 4, true
1. 1. 1. 1. 1. 1.

EICS = 0 0 2. -1.4+1.732050808/ -1.-1.732050808/
0O 0 O 2. -1.+1.732050808/ —-1.-1.732050808/
1. -1. 1. -1. 1. —-1.

PermChars : =
1111117111111 111111111111
0000O00O0O0DO0ODO0O244 6 000000000224
0000000037715 000000003337
2 002 20024882002 200220044 8
0000000037715 000000003337
00000000244 6 000000000224
111111111111 111111111111

Group spectrum: 1+ t+ 2t2 +3t3 + 2t + 2 + ¢

Molien Series to order 10: 1+ t+ 3t2 + 7t3 + 13t% + 23t + 41t + 63t + 98t% +
146t° + 210t10

n-choose-rank

{1,111, 2, 3, 4,5,61},{2,[1, 2, 3,4,5,7},{3,[1, 2, 3, 4,5, 8]}, {4, [1, 2, 3, 4, 6, 71}, {5,
(1,2, 3,4,6, 8]},1{6,[1, 2,3, 4, 7,81},{7,11, 2, 3, 5,6, 71}, {8, [1, 2, 3, 5, 6, 8]}, {9, [1,

2,3,5,7,81} {10, [1, 2, 3,6, 7, 8]}, {11, [1, 2 5,6, 71} {12,[1, 2, 4, 5, 6, 8]}, {13, [1,
2,4,5,7,81},{14,[1, 2, 4,6, 7, 8]},{15, [1, 2 6, 7, 81}, {16, [1, 3, 4, 5, 6, 7]}, {17, [1,
3,4,5,6, 8]} {18,[1, 3,4, 5, 7, 8]},{19, [1, 3 6, 7, 81}, {20, [1, 3, 5,6, 7, 8]}, {21, [1,
4,5,6,7, 8]}, {22,102, 3,4,5,6, 71},{23, (2, 3,4, 5, 6, 8]},{24, [2, 3,4, 5, 7, 8]}, {25,

[2,3,4,6,7,8]},{26,[2,3,5,6,7,81},{27,(2, 4,5,6, 7, 8]},{28,[3, 4, 5,6, 7, 8]}

4
) 51
) 4’
KERNEL HIERARCHY

mo =
(OOOOOOOOOOOOOOOOO10000001000)
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{18, 25}

ub =
0O00001000000000001000O0O0OO0OT1O0TO01)

{6, 18, 25, 28}

picheck (1 1 2 2 1 1 2 2)

5 =
(O 0O 000O0O0DO0O0ODO0DODODODODODOODODODODODOLTI1IOOD1TOOT1IO

us =

(O 0 000O00O 000O00O

|
A=

1
000O00O 5

|

11
6 6
picheck (5 5 10 10 5 5 10 10)

m4 =
(0O000D00000000000202202200202200

ug =
1 1 1 1 1 1 1 1 1 1 1 1
(T§ 00 18 18 00 18 18 000O0OO 18 18 0 18 18 0 18 18 00 18

picheck (20 20 40 40 20 20 40 40)

m3 =
(O 0O 0OO0O0OD0O6G 6 0O66O60OD6GO6O6GOH60OODO66OD6G666G OO 6 O6

u3 =
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
(%%00%%%%0%%%0%%0%%00%%0'

picheck (60 60 120 120 60 60 120 120)

m2 =
(O 24 24 24 0 24 24 24 24 0 24 24 24 48 24 24 48 48 24 24 48
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picheck (120 120 240 240 120 120 240 240)

ml = (120 120 240 240 120 120 240 240)

ul = 5 5 5 5 5 5 5 5
324 324 324 324 324 324 324 324

picheck (120 120 240 240 120 120 240 240)

Column Projections

00000100
01 0000O00O0
0010000O00O0
P = 00010000 idem-checks NO-checks
01 0000O00O
00000100
00000OT1O0
00000O0OO01
10000000
00001000
0010000O00O0
Py = 00010000 idem-checks NO-checks
00001000
10000000
00000O0OT10O0
0000O0OO0OO01

Row Projections
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1 1
EOOOOEOO
1 1
05005000
O0010O0O0O0OO0
0 0O0O10O0O00O0
PP = . ) idem-checks
05005000
1 1
EOOOOEOO
0O 0O0OOO0OT O
0O 0O0OO0OOOOI1
13 10 10 13
1 1 PP 77 3 F 77
50000500 10 13 13 10
2 2 10 13 13 10
1 1 = 37 7 2377
0530035000 7 7 %6 5, 7 71 20
2 2 3 2 2 3
0O00100O0OO0OO0
7 71 5,26 7 7 5 20
00010O0O00O0 2 2 3 2 2 3
T= 1 1 NIVI=1013 13 10
05005000 ??77TT77
1 1 13 10 10 13
50000500 ??777?77
00000O0T1O0 7 720 5, 7 71 26
2 2 3 2 2 3
0 0O0O0OO0OO0OT1
7 71 5,20 7 71 5 26
2 2 3 2 2 3

CHECKING NULLSPACES

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

1 0 000 -100 0000O0OO0OO0DO
ker Nc = RB checks
0 -1001 0 0O 0000O0OO0OO0DO

A via ker NC (1 1)
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O 1 0 0 -s 0 0 -t
O 0 1 O s 0 O
O 0 0 1 s 0 O
ker Mg = -0 0o 0 0 t =s RB checks
0O -1 0 O s 0 0 t
0O 0 -1 0 -s 0 0 -t
0 0 0 -If |-t -s 0 O
10 0 O 0 0 -t s
1 -1 0 0 1 s 0 O ¢t 0
1 0 -1 0 1 t 0 0O -t t+s
1 0 0 -11 s =s 0 O t+s
ker M¢ = L 0 0 00 t o -t ' RB checks
0O 1 0 O0 O t 0 0O -t t+s
0O 0 1 O O s 0 0 t 0
O 0 0 1 O t 0O O 0
o 0 0 01 s 0 t -s s
nmxt=(4 0 0 0 4)
10000100 10000100
01001000 01001000
001000O00O0 001000O00O0
RNOR*=OOO10000,RR*=00010000
01001000 01001000
10000100 10000100
0O00O0O0O0OO0OT10 0O000O0O0OO0OT10O0
0000O0OO0O1 0000O0OO0OT1
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1 0000100 1 000O01O00
01001000 01001000
0O0010O0O0O0OO0 0O0010O0O0O0OO0
. 0O0001O0O0O00O0 . 0O0001O0O0O00O
BNgB* = BB* =
01001000 01001000
1 0000100 1 0000100
0O000O0OO0OO0O10O0 O000O0OOO0OT10O0
0O000O0O0OO0O0OO0O1 0O000O0OOOOO1
Do these reconstitute N? , true
Ranks: 6, 6, "vs", 6
5 5 5 5
00630035
> 5 > 5
0056 0 0355 00000000
-5 =5 -5 =5
TTOOTTOO 0O00O0O0OOO0OOO
s s O00O0OO0OOO0OODO
% 6 005 5 00 00000000
CNM = 5 s s s| T =0 0000000 %
00650056
0O000O0OOO0OOO
0O 0 22 0 o0 2 2
6 6 6 6 000O0OOOO0OO0OO
-5 —5§ -5 —5§ 0O 00O0OOOOO0ODO
-5 -5 -5 -5
TTOOTTOO
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1 1 1 1
OOﬁﬁO Oﬁﬁ
1 1 1 1
OOﬁﬁO Oﬁﬁ
-1 -1 -1 -1
7 12 0053 00
-1 -1 -1 -1
7 12 0 0 5 00
Omega = L1 L
OOﬁﬁO Oﬁﬁ
1 1 1 1
OOﬁﬁO Oﬁﬁ
-1 -1 -1 -1
7 12 005 00
-1 -1 -1 -1
7 12 9 0 5 00
5 5 5 5
55 55
0158501355 10000100
555,555 55 01001000
6 6 3 6 6 3
001 00O0OO0O0
5555555,
6 6 3 6 6 3 0 0010O0O00O0
Mo = 5 5 55N0_01001000
s s s s 1 0000100
010155 00000010
55,555 55 00000001
6 6 3 6 6 3
5 5 5 5 5 5
663°%65%63°2

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

12 6 6 12 12 12 6 6 12 12 6 6 12 12 6 6 12 12

T(OlOOOOOlOOOO ooool)

N|—

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

296 of 578 08/22/2008 08:27 AM



297 of 578

http://sadie:15001/home/ph/maple/TRun43123...

NN
N
|3
NN
NN
N
~N
—
w
wl'c_')
N
N
wlg

wl

7 26 7 7
NM(§?7§§

y
3
“IS MN in Vec(K)?", false

26 26 13 10 10 13
MN(3T63336T3366T?66?T)

T=12/1,rank = 6, ratio = 2/1,n2/r= 32/3
T'=52/1,r=5/6,T/n%=3/16

p2 =5/36,min T = 80/9, T-check is positive? 28/9
max r = 36/5 , r-check is positive? 1/6

IS NOMO a combination of T and Omega? , false

14 176
NOMO = ﬁT + ?Q

There are, 1, partitions and, 2, ranges, with a group size of, 24

KERNEL HAS LINEAR DIMENSION 18
out of total no. of elements equal to 48

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

"RG2" ={1, 3,4,5,7, 8}
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5 -4 -1 -1 5 -4 -1 -1
9 9 18 18 9 9 18 18
-4 5 -1 -1 -4 5 -1 -1
9 9 18 18 9 9 18 18
-1 -1 2 -1 -1 -1 2 =1
18 18 9 9 18 18 9 9
-1 -1 -1 2 =1 -1 -1 2
18 18 9 9 18 18 9 9

Mc = N¢ =
> =4 =1 -1 5 -4 -1 -1
9 9 18 18 9 9 18 18

-4 5 -1 -1 -4 5 -1 -1
9 9 18 18 9 9 18 18
-1 -1 2 -1 -1 -1 2 =1
18 18 9 9 18 18 9 9
-1 -1 -1 2 =1 -1 -1 2
18 18 9 9 18 18 9 9
31 =5 =5 =5 =5 31 =5 =5
36 36 36 36 36 36 36 36
=5 31 =5 =5 31 =5 =5 =5
36 36 36 36 36 36 36 36
=5 =5 31 =5 =5 =5 =5 =5
36 36 36 36 36 36 36
=5 =5 =5 31 =5 =5 =5 =5
36 36 36 36 36 36 36
=5 31 =5 =5 31 =5 =5 =5
36 36 36 36 36 36 36 36
31 -5 =5 =5 =5 31 -5 =5
36 36 36 36 36 36 36 36
=5 =5 =5 =5 =5 =5 31 =5
36 36 36 36 36 36 36 36
=5 =5 =5 =5 =3 =5 =5 31
36 36 36 3 3 36 36 36
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1] =4 =1L -1 41 =4 -1 -1
5 10 10 5 10 10
-4 1 =1 =1 -4 4 =1 -1
5 10 10 5 10 10
-1 -1 -1 -1 -1 -1
72 1 7 72 73 1 7
-1 -1 -1 -1 -1 -1
% 7 2 Y7 7 7 1
Mc-scaled = Nc-scaled =
1] =4 =1L -1 4 =4 -1 -1
5 10 10 5 10 10
=4 1 =L =1 =4 47 =1 =1
5 10 10 5 10 10
-1 -1 -1 -1 -1 -1
%z 2 1 7 72 73 1 =7
-1 -1 -1 -1 -1 -1
% 7 2 Y73 7 7 1
1] =2 =2 =2 =3 1 =2 =2
31 31 31 31 31 31
-2 ] =2 =2 ] =2 =2 =3
31 31 31 31 31 31
> =5 ] =2 =2 =2 =2 =3
31 31 31 31 31 31 31
-2 > > ] =2 =2 2 =3
31 31 31 31 31 31 31
-2 ] =2 =2 ] =2 2 =3
31 31 31 31 31 31
1] =2 =2 =2 =2 ] =2 =3
31 31 31 31 31 31
B e R ek Rk et B R
31 31 31 31 31 31 31
B e R W W S S R |
31 31 31 31 31 31 31
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11 -1 -1 1 1 -1 -1
9 9 9 9 9 9 9 9
i1 -1 -1 1 1 =1 -1
9 9 9 9 9 9 9 9
-1 -1 2 -1 -1 -1 2 =1
18 18 9 9 18 18 9 9
-1 -1 -1 2 =1 -1 -1 2

NoM. = 18 18 9 9 18 18 9 9 MoN. =

Tl 1 -1 -1 11 -1 TOF
9 9 9 9 9 9 9 9
i1 -1 -1 1 1 =1 -1
9 9 9 9 9 9 9 9
-1 -1 2 -1 -1 -1 2 =1
18 18 9 9 18 18 9 9
-1 -1 -1 2 =1 -1 -1 2
18 18 9 9 18 18 9 9

11 -1 -1 1 1 =1 -1

9 9 18 18 9 9 18 18

11 -1 -1 1 1 -1 -1

9 9 18 18 9 9 18 18

-1 -1 2 -1 -1 -1 2 =1

9 9 9 9 9 9 9 9

-1 -1 -1 2 -1 -1 -1 2

9 9 9 9 9 9 9 9

commutator =

11 -1 -1 1 1 =1 -1

9 9 18 18 9 9 18 18

11 -1 -1 1 1 -1 -1

9 9 18 18 9 9 18 18

-1 -1 2 -1 -1 -1 2 =1

9 9 9 9 9 9 9 9

-1 -1 -1 2 =1 -1 -1 2

9 9 9 9 9 9 9 9
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0 0 72+ 0 0 & &
0 0 5+ 0 0 & &
3 7§ 0 0 33 53 00
3 5 0 0 T3 I3 0 0
0 0 &% 55 0 0 & &
0 0 5+ 0 0 & &
T3 g 0 0 g 13 0 0
3 T3 0 0 73 I3 0 0

Eigenvalues M,

[0.,0.,0.,,0.,0., 2.,0.6666666667, 0.4444444444]
Eigenvalues N,

[2., 1.691868003, 0.1970208860, 0., 0., 1., 1., 1.]
Eigenvalues M.-scaled

[o., o, 0., 0.,0., 3., 1.400000000, 3.600000000]

Eigenvalues N-scaled

[2.322580645, 1.964749939, 0.2287984489, 0., 0., 1.161290323, 1.161290323,
1.161290323]

NullSpace M,

{[01 Os 01 1) 01 O! 0’ _1]s [01 Os 01 O) 11 1! 1’ 1]) [0! O) 11 01 0’ 01 _1’ O]) [0! 1) O’ 01 0’ _1) O’
o} [1,0,0,0,0,1, 1, 1]}

NullSpace N,
{[11 Os 01 O’ 01 _1s 01 O]s [01 11 01 O’ _11 Os 01 O]}
Eigenvalues M

[0, 0., 0.0, 2., 0.6666666667, 8.935416159, 0.397917175]
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Eigenvalues Ny
[0,0,2.,2.,1,1,1,1]
NullSpace M

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

NullSpace Ng

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

Eigenvalues M

[1.,-1.333333333,7.142286814, -0.808953480, -1., -2., -1, -2.]
Eigenvalues N

[-2.,6.531128874,-1.531128874,0.,0.,,-1.,-1., -1.]

NullSpace M

{}

NullSpace N

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

Harmonic Basis

01001000 00110011
10000100 00110011
0000O0OO0OT10O0 11011101
00000O0O0T1 11101110
10000100 00110011
01001000 00110011
001000O00O0 11011101
00010000 11101110

Commutator(s)
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{2,4,6, 8
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0O 0 11 0 0 11
0O 0 11 0 0 11
-1 -100 -1 -100
-1 -100 -1 -100
0O 0 11 0 0 11
0O 0 11 0 0 11
-1 -100 -1 -100
-1 -100 -1 -100

R:[4,8,1,7,3,7,4,6]

B:[7,3,8,2,8,4,5, 3]

TRACE TWO =1

det AT = T2 (1) 2(-1+1)2(1+1)?

o
o
o

o (o] [ o
o o
o [« ][V, ]

AT =

o [«2][¥,]

o o=

[«2][9;]

o o=

o

(2] N2 [V;]

o

[e2][9;]

0

1
6

AT ranking is 4, "vs", 8

Level 2 det =

=5

268435456

o o O o olun
(@ XNV, ] o ol o o

A=

(—148+ 85+ 752+ 853 +55%)(80—-8s+3s2+s3)(—-1

+5)(1+5)2(80—-24s—13s%+5s3)( =36+3s52+s%)

RANK of R is 6
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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[4] v[7]
"B CYCLES", 1 + v[3] v[8]

Eigenvalues

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

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

NullSpace of R

{[o, 1, 0,0,0,0,0,0][0,0,0,0,1,0, 0, O}
NullSpace of B
{[1,0,0,0,0,0,0,0]I0,0,0,0,0, 1, 0, O}
NullSpace of R*
{[0,0,0,-1,0,1,0,0],[-1,0,0,0,0,0, 1, 01}
NullSpace of B*
{[0,-1,0,0,0,0,0,1],[0,0,-1,0, 1,0, O, OI}
FIXED POINTS DIMENSION 1

http://sadie:15001/home/ph/maple/TRun43123...
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31 3 1 1 1
0223272173
39317111
000 0080 0 4 7 42 7423
00 0O O 80 0 O 13911134
2 4 4 4 2 4
00O O O OO O 16
31141143
00 0O O O0O116 O 4 2 4 2 4 4
PROTO-M = N =
080 0000 0 11146313
4 4 2 4 2 4
80 0 0 0O O O
111134531
00 0 1600 0 O 4 2 4 &4 4 2
0016 0 00 0 O 11371341
4 2 4 2 4 4
1 1 3 3 1 1
2321372730

"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] + 2vVv[3] + 2Vv[4] + v[5] + v[6] + 2Vv[7] + 2V[8])

degree 2: % (v[1]vie] + v[2]v[5] + 2Vv[3]vI8] + 2Vv[4]v[7])

Group spectrum 1+ t + t2
KERNEL STRUCT URE
"PT1" ={{1, 2, 7, 8},{3, 4, 5, 6}}
"PT2" = {{2, 3, 4, 6},{1, 5, 7, 8}}
"PT3" ={{1, 3,5, 7}1{2,4,6, 8}}
"PT4" = {{1, 3, 4,5},{2,6, 7, 8}}

"RG1" = {3, 8}
"RG2" = {4, 7}
"RG3" = {2, 5}
"RG4" = {1, 6}
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m2 =[0,0,0,0,1,0,0,0,0,1,0,0,0,0,0,0,0, 2,0,0,2,0,0,0, 0,0, 0, 0]

supp 2 = {5, 10, 18, 21}

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

suppu2 =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, [[4], [2], [1], [2]]
Action of B on ranges, [[1], [3], [1], [2]]

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

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

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

[7,3,2,2,3,4,5, 6]

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

N by blocks, N - check: true

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

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

5,5,5
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h2] O 0 0 0 h[1] o 0
0O h2] O 0 h[1] O 0 0
0 0 h2] O 0 0 0 h[1]
0 0 0 hl2] O 0O h1] O

Centralizer =
0O h[1] O 0 h2] O 0 0
hi1] o0 0 0 0 h2] O 0
0 0 0 h[1] O 0 h2] O
0 0 A1 O 0 0 0 h[2]
LIE STRUCT URE

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

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

R and B Cycles. V.
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1 1 1 1
000300730 00300003
1 1 1 1
0cooioo03o0 00200003
1 1 1 1
00030030 00300003
1 1 1 1
0oo0io0030 00200003
Or = 1 1 Qg = 1 1
000300730 00300003
1 1 1 1
0coo0io0030 00200003
1 1 1 1
00030030 00300003
1 1 1 1
00020030 00200003
Qr in Vec(K)? , {{4, 7}}, true
Qg in Vec(K)?, {{3, 8}}, true
1 1 -1 -1
0§ 03 5 0 5 O
-1 -1 1
s 03 0 0§ 0 3
> 1 =11 1 =1 1 =1
12 12 6 6 12 4 6 2
-1 =5 -1 1 1 =1 1 -1
V_12 12 6 6 4 12 2 6
1 1 -1 -1
s 0 3 0 0% 035
-1 -1 1 1
o 2L oz 1 o 3 o0
-1 1 -1 1 =5 -1 1 -1
12 4 6 2 12 12 6 6
-1 1 -1 1 1 5 1 =1
4 12 2 6 12 12 6 6
Omega-checks true, true
_ 1 1 1 1 -1
nR_(oooiooio)vs(oooiooio) QR vs Q(I-V)
n3=(oo%oooo%)vs(oo%oooo%) uQg vs QU+Vv) "1
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LOCAL GROUPS

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

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

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

1, "range”, [3, 8], [[8, 3, 3,3, 8,3,8,8],[3,8,8,8, 3, 8, 3, 3]]

, 'range", [4,71,[[7,4,4,4,7,4,7,71,[4,7,7,7,4,7, 4, 4]]

, "range”, [2, 5], [[5, 2, 2, 2,5,2,5,5],[2,5,5,5, 2,5, 2,2]]

AW N

, 'range’, [1, 6], [[6, 1, 1, 1, 6, 1, 6, 6], [1, 6, 6, 6, 1, 6, 1, 1]]

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

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

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

1, "range”, [3, 8], (I8, 3, 8, 8,8, 3,3,3],[3,8, 3, 3, 3, 8, 8, 8l
2,"range", [4,71,117,4,7,7,7,4,4,41,[4,7,4,4,4,7,7,71]
3, "range”, [2, 5], [[5, 2, 5,5,5,2,2,2],[2,5,2,2,2,5, 5, 5]
4, "range’, [1, 6], [[6, 1,6,6,6,1,1, 1],[1,6,1, 1, 1, 6, 6, 6]

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

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

linear dimension, 2
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"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:

Molien Series to order 10:

6t10

n-choose-rank

1+t+1t2

= N R

_ O

http://sadie:15001/home/ph/maple/TRun43123...

T+t+2t2+2t3 +3t4 +3t° +4t° 4+ 4t7 +5¢8 4 5¢9 &

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

m2 =
(0 000100001 00000D0D0D2002000000 0)

{5, 10, 18, 21}

u2 =
(323141232412 1112342143323321)

{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 2 2 11 2 2)

ml=(1122112 2)
ul=(2 22222 2 2)
picheck (1 1 2 2 11 2 2)

Column Projections

00 00O0O

idem-checks NO-checks

= BAw NF DR, D, O DWW N

o
o
O NEr N Dw Dw = DR N
o
o
o
o
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idem-checks NO-checks

o
o
o

o o

o o

Alw = DR N O DR N DlwW
o

o
o
o
A= O HDlw N R~ Dlw NIFE B
o
o

o
o
o
o
o

idem-checks NO-checks

o

Dlw NR Dlw O NIk D, R D=
o
o

A= NE D= = N D O DWW
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idem-checks NO-checks

NP BR = B BDw N D O

N, Dw O Dlw DR N DR R
o
o
o
o

Row Projections

t20000114
tg000014%
00112200
1 1 1 1
PP1=OO?3§§00 idem-checks
00112200
00332200
20000114
tio0000%]
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o —|Mm AN M o —|mM o o o —|mM o —|mM o —|M o —|M
(@) —lmn Al M o —|on o o —|m o —|m o —|m o —|m o
o —l©o o o o —|© o o o —|© o —|© (@) —|© o —|©
—|© o o (@) —|© (@) —|©o o | (@) —|© (@) —|© (@) | o

Il Il

o m

[a o

[a o
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)

Y

(@)

()

=

It

=

()]

9
o —|on o o (@] —lmn Al M
o |t o o o Ll (Lo R =1 [ o IR 1 [0s)
o —|© o (@) o —|l©o o o
—lo O —lo —Hlo —Hlo O o o
—|m o —Mm M M o o o
| o —Mm M M o o o
o —lo O o o —l©o o o
—|© o —l©o -l o o o o

I

<

[a

[a

wolm < © <Im <l ol < m_3
<t OMm <l O olm <M w_3 <
o o <im0 N 0lm N <[
~ o ~ <N 0l N <M Njm

<l om < w_va ol < o  <m

Wi wlm Gm < 0m wlm O

Nl Olm N < O o~ <l N

oM NI <l NI (N o o~ <|m

I
=
Z

<+ o 1_R o Ao l_n e
o —|00 _I__R —|c0 _I__M — | _I__M _I__R

o O | _I__R —|© _I__M _I__.u .I._M

_I__R O gt AN O S o _I__a._l_/_

—|© l_n M | I —]o l_H o

< < N N
1_2 —|© 1_2 1_1 o —i|CO 1_1 —i|CO
—|© _I__M.h _I__R _I__M.h —i|co o —i|co _I__R
I
-

CHECKING NULLSPACES

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

on
[a'S
—_———
n (%]
I “ |
—~ | —~
I |
—
nw o +
“
o n O
~ O O
—~
nw o +
"
u “
I “ |
— | 4o
I |
~ O O
o “n O
~—_
—
o = O
- O O
o O -
— — i
I I |
- O O
o = O
— — —
I I |
o O -
~—
Il
)
=2
S
(V]
-~

checks

mAviaker NC (1 -1 1)
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RB checks

t—s 0 O

0

RB checks

)

s O

S+t

-t

1

-1

-1

ker Mg

ker M

(4 004 0

H‘ITXT

SO O O O © © O
— O O O O O = O
O O O - O +H O O
SO O O O + O O O
O O O - O = O O
SO O - O O O O O
O 4 O O O O O o
- O O O O O = O
I
Mn
('
M|t N o <t N s M —
- Ht HY O Mt O - m<
o Mt s < o <
™| <t o N — At ™Mt N
O Mt Mt —A A o A<
— N — Ml =N M o
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Il
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1 3 1 3 1 1
12222033
1 1 3 3
41040441 1 0000O0O0OO
3 3 11 01 00O0O0O01
20121220
001010O00O0
113,311l
2 4 4 4 2 4 00010O0O00O0
SNoB™ =, 3011 " Tloo101000
ZOlzIZZO
0 00O0O0OO0O1O00O0
o3 111,13
4 4 2 %4 2 4 0O00O0O0OO0OO0OO0OT1IO
13141143 01000001
2 4 % ) 4
1 1 3 3
710370231
Do these reconstitute N? , true
Ranks: 6, 6, "vs", 2
8 8 8 8
0 0330 033
8 8 8 8
00§§00§§
-8 -8 -8 -8
TTOOTTOO
-8 -8 -8 -8
TTOOTTOO
CNM = - 88SkewT=
OO§§OO§§
8 8 8 8
0 0330 033
-8 -8 -8 -8
TTOOTTOO
-8 -8 -8 -8
TTOOTTOO
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0 0 5555 0 0 ¢ 55
0 0 523 0 0 &5 %
=5 5% 0 0 ZF 3 00
0 o Ll g o L1 Skew Omega =
8 12 12 24
0 0 55 35 0 0 & 5
=+ > 0 0 3 54 00
5 % 0 0 53 3 00
0o 0 L5 0 0 55
0 0 55 0 0 5 5
= > 0 0 F 3 00

|—\||
N
S|
=
(@)
(@)
n—-||
N
|—\||
N|—=
(@)
(@)

1 1 1 1
0 0 15 13 0 0 1 13
o o L L o o L L

[y
N
[
N
[y
N
[
N

I
=

I
-

o

o

|
=

I
=

o

o

=
N
[—Y
N
[t
N
-
N

||
[S=Y
||
[y
o
o
||
[y
||
(S
o
o

[y
N
[y
N
[
N
[y
N
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f00 00800 [1iiiioi}
080 0800 of fti1iiozi:
00 0000k 11231l
080 0800 of ~ |303iriil
f00 0080 0| (021311l
000 %00l of [3liolinl
00 0000k |32oliiin

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

NM = 16T + 0Q

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

8 4 8 4 8 4 8 2 8 4 8 2 8
NM(4§2§§4§2 ————— 402§§§§)
"IS MN in Vec(K)?", false

8 8 4

wloo
w|h
w|oco
N
w|h
w5
[VSIEN
N
wloo
wiN
wloo
[VSIEN
N

4 m)
3 3
T=32/1,rank = 2, ratio= 16/1, n%/r = 32/1

T =32/1,r=1/2,1/n%=1/2

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18

IS NOMO a combination of T and Omega? , true
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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" ={{1, 2,7, 8},1{3, 4,5, 6}}
"PT2" ={{2, 3, 4,6},{1,5, 7, 8}}
"PT3" ={{1, 3,5, 7} {2, 4,6, 8}}
"PT4" ={{1, 3, 4,5},{2,6, 7, 8}}

"RG1" = {3, 8}

"RG2" = {4, 7}

"RG3" = {2, 5}

"RG4" = {1, 6}
20 -4 -8 -8 -4 20 -8 -8
9 9 9 9 9 9 9 9
-4 20 -8 -8 20 -4 -8 -8
9 9 9 9 9 9 9 9
-8 -8 32 -16 -8 -8 -16 32
9 9 9 9 9 9 9 9
-8 -8 -16 32 -8 -8 32 16
9 9 9 9 9 9 9 9

Mc = NC -

-4 20 -8 -8 20 -4 -8 -8
9 9 9 9 9 9 9 9
20 -4 -8 -8 -4 20 -8 -8
9 9 9 9 9 9 9 9
-8 -8 -16 32 -8 -8 32 -16
9 9 9 9 9 9 9 9
-8 -8 32 -16 -8 -8 -16 32
9 9 9 9 9 9 9 9
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3. 1 13 1 11 =5 11 13
36 9 36 9 18 36 18 36
1 31 1 13 -5 11 13 11
9 36 9 36 36 18 36 18
13 1 31 11 11 13 1 =5
36 9 36 18 18 36 9 36
1 13 11 31 13 11 =5 1
9 36 18 36 36 18 36 9
11 -5 11 13 31 1 13 1
18 36 18 36 36 9 36 9
=5 11 13 11 1 31 1 13
36 18 36 18 9 36 9 36
11 13 1 =5 13 1 31 11
18 36 9 36 36 9 36 18
13 11 -5 1 1 13 11 31
36 18 36 9 9 36 18 36
-1 -2 -2 -1 -2 =2
l = 5 5 5 1 5 <5
-1 -2 =2 -1 -2 =2
5 1 5= 5 1 5 5 5
-1 -1 -1 -1 -1 -1
% 72 1 7 7 7 37 !
-1 -1 -1 -1 -1 -1
4 7 2 ! 7z 7 1 =
Mc-scaled = Nc-scaled =
=1 1 =2 =2 1 =1 =2 =2
5 5 5 5 §5 §
-1 -2 -2 -1 -2 =2
l = 5 5 5 1 5 <5
-1 -1 -1 -1 -1 -1
4 7 2 ! 7z 7 1 =
-1 -1 -1 -1 -1 -1
2 2 ! = 7 7 7 1

321 0f 578 08/22/2008 08:27 AM



http://sadie:15001/home/ph/maple/TRun43123..

1 4 13 4 2 -5 2 13
31 31 31 31 31 31 31
4 1 4 13 -5 22 13 22
31 31 31 31 31 31 31
13 4 1 2 2 13 4 -5
31 31 31 31 31 31 31
4 13 2 4 13 22 -5 4
31 31 31 31 31 31 31
2 -5 2 13 ; 4 13 4
31 31 31 31 31 31 31
=5 22 13 2 4 4, 4 13
31 31 31 31 31 31 31
2 13 4 -5 13 4 4 2
31 31 31 31 31 31 31
13 22 -5 4 4 13 22
31 31 31 31 31 31 31
000O0O0O0O0O 000O0OO0OO0O0O
000O0O0O0OO0O 000O0O0O0O0O
000O0O0O0OO0O 000O0O0OO0O0O
0000O0OO0OO0OO 000O0O0OO0OO0OO
NcM, = McNe = commutator =
000O0O0OO0OO0O 000O0OO0O0O0OO0OO
000O0O0O0OO0O 000O0OO0O0O0OO
000O0O0O0OO0O 000O0O0OO0O0OO
000O0O0OO0OO0O 000O0O0OO0O0OO
000O0O0O0O0O
000O0O0OO0OO0O
000O0O0OO0OO0O
0O000O0OO0O0OO0OO
000O0OO0O0O0O0O
000O0O0O0O0O
000O0O0O0O0O
0000O0O0OO0OO

Eigenvalues M,

[0., 0.,0.,0.,0.,5.333333333, 10.66666667, 7.111111111]

Eigenvalues N
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[2.888888889, 1.707106781, 0.2928932190, 1.707106781, 0.2928932190, 0., 0., 0.]
Eigenvalues M-scaled

[o., 0., 0., 0.,0., 3., 2.400000000, 2.600000000]

Eigenvalues N.-scaled

[3.354838710, 1.982446585, 0.3401340612, 1.982446585, 0.3401340612, 0., 0., 0.]
NullSpace M,

{L,1,1,1,0,0,0,0,I[o,-1,0,0,1,0,0,0],[-1,0,0,0,0,1,0,0],[1,1,1,0,0,0, 1, 0],
[O’ 01 _15 01 O’ 01 O’ ]}

NullSpace N,
{{1,0,0,-1,0,1,-1,0]1[0,1,0,-1,1,0,-1,0],[0,0,1,-1,0,0, -1, 1]}
Eigenvalues M

[10.66666667, 5.333333333, 10.66666667, 5.333333333,0.,0.,0.,0.]

Eigenvalues Ny

[4.,1.707106781, 0.2928932190, 1.707106781, 0.2928932190, 0., 0., 0.]

NullSpace M

{[_11 Ol O’ 0’ 0’ 11 01 O]s [0’ 0) _]-’ 0’ 0’ 0) 01 1]1 [0’ 0) 0’ 11 01 O’ _1’ O]s [O’ _11 O’ O’ 1’ 0) 01
o}

NullSpace Ny
{[17 _1’ O’ 0’ _11 1’ O’ 0]’ [O! _11 11 01 _15 01 O’ 1]1 [Os _]-’ 0’ 1’ _11 O’ 1’ 0]}
Eigenvalues M

[-2.666666667, 2.666666667, -5.333333333, 5.333333333, -2.666666667,
2.666666667, -5.333333333, 5.333333333]

Eigenvalues N
[4.,-0.2928932190, -1.707106781, -0.2928932190, -1.707106781, 0., 0., 0.]
NullSpace M

{}
NullSpace N
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{[07 _11 1’ 0! _1’ Ol O’ 1]1 [O’ _1’ O’ 11 _15 01 11 0]1 [1’ _1’ 0! 0’ _11 1’ Ol O]}

Harmonic Basis

03231412

30324121

2 301123 4

32102143
14120323
41213032

12342301

21433210

80,[1,-1,1,-1,1,1, -1, -1]

{2,5,7, 8}

TRACETWO =1

=0

det AT

o
[Ta)[te)

o

—|©O

o
o
o
—|©o
Ta][Ve]
o
o
o

o
o

—|©

o
|
o
o
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Level 2 det = =——L_ ( =370+ 465 + 9952 — 1653 + s*) (30 + 65+ 2352 — 1253 + 54

262144
Y(=1+s)(-3+5s)

RANK of R is 6

R ranking is 3, "vs", 6
RBAR ranking 2, "vs", 4
RANK of B is 4

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

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

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, 1,0,0,0,0,o0][0,0,0,0,0,0, 1, O}

NullSpace of B

{[0,0,0,0,1,0,0,0]1[0,0,0,0,0,10,0,I10,0,0,0,0,0, 0], [0, 1, 0, 0, O, O, O, O]}

NullSpace of R”

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

NullSpace of B*

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

ol
FIXED POINTS DIMENSION 1
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2 1 1 2
01211012
1 2 21
000 0800 0 103301353
000 0080 O 2 1 12
21011210
000 00016 O o -
000 000 O 16 331035301
PROTO-M=1le0 0 0000 o 1 2 > 1
10220121
08 0 0000 O - S
0016 0 00 0 O 013531033
000 16000 0 1 2 > 1
12302101
2 1 1 2

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

Group spectrum 1+t + t2

KERNEL STRUCT URE

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

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

m2 =1[0,0,0,10,0,0,0,0,0,1,0,0,0,0,0,2,0,0,0,0,2,0,0,0,0,0, 0]

supp 12 = {4, 11, 17, 22}
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u2=1[3,2,1,3,0,1,2,1,2,0,3,2,1,3,1,2,3,0,2,1,0,3,3,2,1, 1, 2, 3]

suppu2 ={1,2,3,4,6,7,8,9, 11, 12, 13, 14, 15, 16, 17, 19, 20, 22, 23, 24, 25, 26,

27,28}

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

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

(4 )

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

R-BLOCKS,
[4, 3,1, 2]
B-BLOCKS,
[4, 3, 3, 4]
with invariant measure, [1, 1, 2, 2]

N by blocks, N - check: true

b1 =11, 3,6, 8}
b, ={2,4,5, 7}
b3 ={1, 4,6, 7}

by =1{2,3,5, 8}

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

3,3,3
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h2] O 0 0 h[1] O 0 0
0 hn2] O 0 0 n1] o 0
0 0 h2] O 0 0 hnl1] O
0 0 0 hn2] O 0 0 h[1]
Centralizer =
h[l] O 0 0 h2] O 0 0
0O hn1] O 0 0 h2] O 0
0 0 h[1] O 0 0 hl2] O
0 0 0O n1] o 0 0 h[2]
LIE STRUCT URE
Dimension of Lie algebra: 13, Shape: 3 & 10/8
O 0 11 -1
-1 0 11 O
0O -1 11 0
CLE = O 0 01 o
O 0 00 1
1 0 00 O
0O 1 00 O
0O 0 10 O

R and B Cycles. V.
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1 1 1 1 1 1
0 7 0 7 0 7 0 vy 00O > 00 > 0
1 1 1 1 1 1
0 v 0 v 0 v 0 v 00 > 0 00O >
1 1 1 1 1 1
0 v 0 v 0 v 0 v 00 > 0 00O >
1 1 1 1 1 1
OZ OZ OZ OZ 00O > 0 05 0
Or = 1 1 1 1 Qg = 1 1
OZ OZ OZ OZ OOE 0 00O 5
1 1 1 1 1 1
OZ OZ OZ OZ 00O > 0 05 0
1 1 1 1 1 1
OZ OZ OZ OZ 00O 5 0 OE 0
1 1 1 1 1 1
OZ OZ OZ OZ 005 0 00O >
Qr in Vec(K)? , {{2, 4, 6, 8}}, true
Qg in Vec(K)?, {{3, 8}, {4, 7}}, true
1 1 -1 ~1
0§ 035 5 0 =5 0
~1 ~1 1 1
s 0 3 0 0 5 0 3
> 1 -1 1 1 =1 1 =1
12 12 6 6 12 4 6 2
1l 5 1 -1 -1 1 =11
Vo 12 12 6 6 4 12 2 &
~1 ~1 1 1
s 03 0 0§ 0 3
1 1 -1 ~1
c 5§ 0 3 5 0 =50
1l -1 1 -1 5 1 =11
12 4 6 2 12 12 6 ©
-1 1 -1 1 1 5 1 -1
4 12 2 6 12 12 6 6
Omega-checks true, true
“I+V is singular”
nR=(o lololo %)vs(o lololo %) Qg vs Q-V) ~1
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n3=(o 0 )vs(o 000000 O0) uQgvsQU+V)~1

B

EN[
EN[
EN[

LOCAL GROUPS

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

1, "range’, [4, 8], [[8, 4, 8, 4, 4, 8, 4, 8], [4, 8, 4, §, 8, 4, 8, 4]]
2, "range’, [2, 6], [[6, 2, 6, 2, 2,6, 2,6],[2,6,2,6,6, 2,6, 2]]
3, "range", [3,7),1007,3,7,3,3,7,3,7,13,7,3,7,7,3,7, 3]
4, "range’, [1, 5], [[5, 1, 5,1, 1,5,1,5],[1,5,1,5,5, 1,5, 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, 8]]
2, "range’, [2, 6], [[6, 2, 2, 6, 2, 6,6, 2],[2, 6,6, 2,6, 2, 2, 6]]
3, "range", [3,7),1007,3,3,7,3,7,7,3,[3,7,7,3,7,3,3, 7]
4, "range, [1, 5], [[5, 1, 1,5, 1, 5,5, 1],[1,5,5,1,5,1, 1, 5]]

10
"group has", 2, "elements" Group element 1,1 = (0 1)

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

"Symmetric?", true

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

"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 R
= O =

Group spectrum: 1+ t+ t2

Molien Seriesto order 10: 1+t + 2t2 + 2t3 +3tY 430 + 4t6 + 4t ¢ 5t8+ 5t9 +
10
6t

n-choose-rank

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

KERNEL HIERARCHY

m2 =
(0001000000100000200002000000)

{4, 11, 17, 22}

uz2 =
(3213012120321312302103321123)

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

picheck (1 1 2 2 112 2)
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picheck (1 1 2 2 11 2 2)

Column Projections

000 000

idem-checks NO-checks

o O O O
o O O O

0
0
0
0

o O O O
o O O O

0
0
0
0

o
— O Wk wiNn O~ W wR

O M= WN Wk = O wkFk wiNn

o
o O
o
o
o O
o

o
o O
o
(]
o

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

WIN Wk O ~k Wk wiN kR O
Wk Wi B O WwWIN Wk O =
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1 2
00§OOO§O
2 1
003500030
001000O00O0
0 00O0OOT10O0
P3 = , . idem-checks NO-checks
003500030
1 2
00300030
0 010
0010 000
1 0000O0O00O0
00001000
1 2
30 3
£0003000
Py = idem-checks NO-checks
00001000
1 0000O0O00O0
2 1
500035000
1 2
§OOO§OOO

Row Projections
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1 1 2 1 2 1 8 16 32 8 32 16
5 993 0 %939 3 053 9 0 3 5T %
1 2 1 1 1 2 8 32 16 8 16 32
0 553538 29393 0 3 %9 3 0% %
1 1 1 1 1 1 8 16 16 16 8 16
is 0 3935 1393 3 93 0 5 3 05
1 1 1 1 1 1 16 8 16 8 16 16
5 18 9318 9 369 3 53 93 3 5 3 0
T= 1 2 1 1 1 2 NM = 8 32 16 8 16 32
0 5§ 395 %33 0O 33535 3 0% 7
1 1 2 1 2 1 8 16 32 8 32 16
5§ 9395 0 %393 3 093 9 0 3 5T %
1 1 41 1 11 16 8 16 8 16 16
918031893O 99039930
1 1141 1 o1 8 16 16 16 8 16
1893091803 99309903
CHECKING NULLSPACES
mA=1[1,1,-2,0,1,1, -2, 0]
-1 -1 1 00010 s 0 -t —s+t s 0O -t —-s+t
0 0O -1 00001 -s 0 t 0 0 s O —t
kerNe=|-1 0 0 00100 0 0 O 0O 00 O 0 RB
0 -1 0 01000 0O 0 O 0 00 O 0
-1 -1 1 1 0000 s s -t -s 00 0 -—-s+t
checks
mAviaker NC(-2 0 1 1 0)
-1 0 0 O 0O 0 t -s
0O -1 0 0 0O 0 -t s
0 0O -1 0 -s 0 O
0 0 0 -1 0 —-s t O
ker Mg = RB checks
1 0 0 0 0O O -t s
0 1 0 0 0 O Y
6 0 1 O s 0 0 -t
0 0 0 1 0 s -t O
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0 1 -1 0 1 -t s+t 0 O t
0O 1 0 -11 t 0 0 O S
1 0 O 0 0 0 S —-s 0 s+t
0O 1 O 0 O —t s+t 0 -—-s s+t
ker M. = RB checks
0 01 0 O t 0 0 0 s
0 00 1 Of |-ts+t 0 0 ¢t
-11 0 0 1 0 t s 0 0
O 0 0 o0 1 t 0 0 s 0
nxt=(0 4 0 0 4)
2 1 1 2
1 2 2 1
01331033 10000100
2 1 12 01001000
£3103%501
- S . 00100000
1550135310 00010000
RNoR™ = 12 > 1’ lo1001000
01331033
- L 10000100
10330133 000000O0T10
1 2 2 1 0000000 1
2 1 1 2
$310%1201
10010110 10010100
01101001 01001001
01101001 00100000
~ltoo010110 ~ltoo010100
BNgB* = BB* =
01101001 01001001
10010110 10010100
10010110 000000O0T10
01101001 01001001

Do these reconstitute N? , true

Ranks: 6, 4, "vs", 2
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o 0530 03
o o280 o 238
2 Ffooz2Loo
-8 -8 -8 -8
CNM=TTOOTTOO Skew T =
o 0o 28 0 o §3
o 0o 28 0 o §3
S o002 oo
L PFooF Foo
0 0 & 5 0 0 3 &
0 0 5 3 0 0 & 3
5o 0 2o o
S 3 00 3 oo
o o 1l g o L1 Skew Omega =
9 18 18 9
0 0 i 5 0 0 5 &
S0 oo o
& 5 00 F 200
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0 055 0 0 5 55

o 0o L% 0 0o 5 5

> 3 0 0 3 3 00

= 20 0 >33 00

0 055 0 0 &5 55

o 0o L% 0 0o 55

5 3 0 0 33 00

= 20 0 333 00
800 0800 0 101201214
080 0080 o 01211012
ooL oo0oo0f o $£10%£101

MO:ooo%ooo% NO_%%Ol%%lO
8500 03200 0 01£3103%
080 008 0 o 10120154
ool o000l o £1013510
000 ¥ oo o L8 12102101

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

NM = 16T + 0Q

oft 1 L 1 11 1 1 11 1 1
6 6 12 12 6 6 12 12 6 6 12 12

"IS NM in Vec(K)?", true
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NM(01619_6§1_62§032160§)

“IS MN in Vec(K)?", false

MN—_214261014221022214210
3 3 9 9 9 9 3 3 9 9 3 3

T=32/1,rank = 2, ratio= 16/1, n?/r = 32/1
T'=32/1,r=1/2,7/n%=1/2

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18
IS NOMO a combination of T and Omega? , true
NoMo = 0T + 32Q
There are, 2, partitions and, 4, ranges, with a group size of, 2

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

dim span idems 8 vs no. of idems 8
"PT]'" = {{ 1’ 3’ 6’ 8}’ {Zl 4’ 5’ 7}}
"PT2" = {{1’ 4’ 6, 7}l {21 31 51 8}}

"RG1" = {4, 8}
"RG2" = {2, 6}
"RG3" ={3, 7}
"RG4" = {1, 5}
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20 -4 -8 -8 20 -4 -8 -8
9 9 9 9 9 9 9 9
-4 20 -8 -8 -4 20 -8 -8
9 9 9 9 9 9 9 9
-8 =8 32 -16 -8 -8 32 -16
9 9 9 9 9 9 9 9
-8 -8 -16 32 -8 -8 =16 32
9 9 9 9 9 9 9 9

M = Nc =
20 -4 -8 -8 20 -4 -8 -8
9 9 9 9 9 9 9 9
-4 20 -8 -8 -4 20 -8 -8
9 9 9 9 9 9 9 9
-8 =8 32 -16 -8 -8 32 16
9 9 9 9 9 9 9 9
-8 -8 -16 32 -8 -8 -16 32
9 9 9 9 9 9 9 9

31 =5 7 19 =5 31 19 7
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 36 36 36 36
19 7 =5 31 7 19 31 =5
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36 36
31 =5 7 19 -5 31 19 7
36 36 36 36 36 36 36 36
19 7 =531 7 19 31 =5
36 36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 3 36 36 36
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-1 -2 =2 -1 -2 =2
l = 5 5 1 5 5 5
-1 -2 =2 -1 -2 =2
5 1 = 5 5 1 5 5
-1 -1 -1 -1 -1 ~1
4 7 ! = 7 7 1 =
-1 -1 -1 -1 -1 -1
% 2 2 1 7 7 21
Mc-scaled = Nc-scaled =
] =1l =2 =2 ; -1 -2 =2
5 5 5 5 5 5
-1 -2 =2 -1 -2 =2
5 ! 5 5 5 1 5 5
-1 -1 -1 -1 -1 -1
2 2 ! = 7 7 1 7
-1 -1 -1 -1 -1 -1
4 7 2 ! 7 7 7 1
1 == £ 19 =5 4 19 7
31 31 31 31 31 31
- 1 L 7z 4 == Z 139
31 31 31 31 31 31
Z 19 4 =5 19 7 =5 4
31 31 31 31 31 31
19 7 -5 47 Z 18 1 =5
31 31 31 31 31 31
- 1 L 7 41 == Z 19
31 31 31 31 31 31
1 == 2 1 =5 41 1 7
31 31 31 31 31 31
19 7 -5 1 Z 19 ¢ =5
31 31 31 31 31 31
7 19 ; =519 7 =5 4
31 31 31 31 31 31
0 00O0O0O0O0OO0ODO0ODO 0 00O0O0OO0OO0ODO
00 0O0O0O0O0OO0ODO0ODO 0 00O0O0OO0OO0ODO
0 00OO0OO0ODO0ODO 0 000OO0OO0ODO
00O0OO0O0OO0OO0ODO 00O0OO0O0OO0OO0ODO
NcMc = McN¢ = commutator =
0 00O0O0O0O0OO0ODBO0ODO 0 00O0O0OO0OO0ODO
00 0O0O0O0O0OO0ODO0OO 0 00O0O0OO0OO0ODO
00 0O0O0OO0ODBO0ODO 0 00O0OO0OO0ODO
00O0OO0O0O0OO0ODO 00O0OO0O0OO0O0ODO
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000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O
0000O0O0O0O
000O0O0O0O0O
000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O

Eigenvalues M,

[0, 0.,0.,0.,0.,5.333333333, 10.66666667, 7.111111111]
Eigenvalues N,

[0, 0.,0.0.,0., 1.333333333, 2.666666667, 2.888888889]
Eigenvalues M-scaled

[o., o, 0., 0.,0., 3., 2.400000000, 2.600000000]
Eigenvalues N.-scaled

[0, 0.,0.0.,0., 1.548387097, 3.096774194, 3.354838710]
NullSpace M,

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

NullSpace N,

{[07 Os _1’ Ol 0’ Os 0’ 1]’ [_1’ _11 11 11 O’ Ol O’ 0]1 [O’ _1’ O’ 01 11 Ol 0’ O]I [_1’ _1’ 11 O’ 0’ 01
11 0]1 [_11 0! Oa 07 O’ 11 01 O]}

Eigenvalues M

[10.66666667, 5.333333333, 10.66666667, 5.333333333, 0., 0.,0.,0.]

Eigenvalues Ny

[0.,0.,0.,0.,,0.,4.,1.333333333, 2.666666667]

NullSpace M

{[07 _11 O’ 0’ 0’ 1’ 01 O]s [0’ 05 _1’ 0’ 0’ 05 11 O]’ [0’ 0’ 0’ _1’ 0’ 0’ 0’ 1]’ [_1’ Ol 0’ 0’ ]-’ 0’ 01
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ol
NullSpace Ng

{[_11 0’ 01 01 0! ]-, 07 O]a [O! Oa 07 _11 0! Oa 1! O]a [O! _11 01 01 1! Oa 07 O]a [_11 _17 O’ 11 01 O’
O’ 1]1 [_11 _1’ 11 ]‘! 0! 0’ 0’ 0]}

Eigenvalues M

[-2.666666667, 2.666666667, -5.333333333, 5.333333333, -2.666666667,
2.666666667, -5.333333333, 5.333333333]

Eigenvalues N

[0, 0.,0.,0.,0.,-1.333333333, 4., -2.666666667]
NullSpace M

{}

NullSpace N

{[17 Os 01 O’ 01 _15 01 O]s [0’ 11 01 O’ _1’ 0) 01 O]s [0’ 0) 01 Os _1’ _11 11 1]1 [O! Ol 11 0’ _11 _11
1’ 0]1 [Ol 01 O’ 11 O’ 01 _]-1 O]}

Harmonic Basis

= N W O N =B O W
= N W O N - O W
W O = N O W N =

N R O W = N W O
O W N = W O = N
N R O W ~» N W O
SO W N kB WO K+~ N

{2,6,7, 8}

TRACE TWO = 2

- =1 2 4
det AT = 16 (t)<(1+1)
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=
[e2]V,]
o

[«2][9;]
o
o
o
o [e2]19;]
)] [¥;] o Ay A~

(<21 [V, B[V,
A

0 0O

|~

o
o

1
6

[«)][9;]

AT rankingis 2, "vs", 8

Level 2 det = =2 (444 — 245+ 23552 + 5453 + 685% + 185> + 55°) (16 + 52
)2(5+5)2(-1+5)2(-12—4s+5s°+53)

RANK of R is 8

R ranking is 2, "vs", 8

RBAR ranking 2, "vs", 8

RANK of B is 4

B rankingis 1, "vs", 4

BBAR ranking 1, "vs", 4

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

Eigenvalues

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

B: [1.,-1.,1.,-1,0.,0.0.0.]
NullSpace of R
{}
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NullSpace of B

{[o, 1, 0,0,0,0,0,0]I0,0,0,0,0,1,0,o0],[0,0,0,0,1,0,0,0]I[1,0,0,0,0, 0, 0, 0]}
NullSpace of R*

{}

NullSpace of B*

{[O! Oa _11 01 1! Oa 07 O]a [O! Oa 07 O’ 01 _1a 1! O]a [O! _11 01 01 O! Oa 07 1], [_11 0’ 01 11 O! Oa 01
ol

FIXED POINTS DIMENSION 2

—
(@)
=

wIiN Wl
(=Y
=
—

w|—

Wl wiIN
[

()

—

W=

=

=

(=Y

wIN
=
o
=
=
—
=

PROTO-M =

—
=
=
—
(=)
(@)
Wi~ wiN

oo~ DO O b~ O
oo~ Do o o b
W 0 O O ® O O O
0 0 O O O ® O O

o O d OO O b p
©O O O d O O b p
0 O O O o 0 O O
O 00 O O o & O O

=

=

w|—

=

o

=

o
=

—
Wl
=
—
(=)
Wi W~
—
(@)

"RANK of Nis", 7, "RANK of Mis ", 8
"RANK of the KERNEL is", 4

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

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

degree 2: % (v[1lv[2] + v[1]v[5] + 2v[1]v[6] + 2Vv[2]v[5] + v[2]v[6] + 2Vv[3]v[4] + 2V[3
Ivi7] + 4v[3]v[8] + 4v[4]v[7] + 2v[4]v[8] + v[5]v[6] + 2Vv[7]v[8])

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

degree 4 : % (v[1]lv[2]v[5]v[e]l + 2Vv[3]v[4]v[7]lvI8])
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Group spectrum 1+t + 2t + 3 + 4
KERNEL STRUCT URE

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

"RG2" ={1, 2, 5, 6}

supp u4 = {3, 4, 10, 11, 12, 13, 15, 24, 25, 26, 28, 29, 31, 33, 34, 37, 38, 40, 42, 43,
45, 46,47,56,58,59, 60, 61, 67, 68}

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

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

(5

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

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

[8,4,8,6,1,4,6,1]

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

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

http://sadie:15001/home/ph/maple/TRun43123...

dim(span of partition vectors), rank(Ng), rank(N): 7,7,7
h[3] h[2] O 0 h[4] h[1] O 0
h[4] h[3] O 0 h[1] Kh[2] O 0
0 0 h[3] h2] O 0 hl[4] h[1]
Centralizer — 0 0 hl4] h[3] O 0 h[1] hl2]
h[2] h[1] O 0 h[3] h4] O 0
h[1l] h[4] O 0 h[2] K31 O 0
0 0 h[2] h[1] O 0 h[3] h[4]
0 0 h[1] h[4] O 0 h[2] h[3]
LIE STRUCT URE

Dimension of Lie algebra: 12, Shape: 96 3/1

1

CLB =

O B O O O © O ~
O O ©O O » O O

R and B Cycles. V.

-1

O ©O O B O O O

-1 -1

= O O O O O © =

O O B O O O O
o O O O O O =~
SO O O O O = O
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o —N N o | o o —|N
—|N o o N o N N o
o (@) o (@) o (@) o (@)
o o o o o o (@) o
—|eN o o —|eN o —|N N o
o —|N [N o — | o o — N
o o o o o o o o
o o o o (@) o o (@)

Il

S
|00 |00 |00 |00 |00 |00 |00 |00
—|00 |00 |00 |00 |00 |0 |00 |00
—|00 |00 |00 |00 |00 |00 |00 |00
|00 |00 |00 |00 |00 |00 |00 |00
—|00 |00 |00 |00 |00 |0 |00 |00
—|00 |00 |00 |00 |00 |00 |00 |00
|00 |00 |00 |00 |00 |00 |00 |00
—|00 |00 |00 |00 |00 |0 |00 |00

Il

S

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

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

—|©O

o

—i|m

—|©O

—|©

V]

w| SN

1_2

|

—|©

—

o

-

Omega-checks true, true

"I4+V is singular”

uQr vs Q(I-v)~ 1

—i|cOo
—i |0
—i| 00
—i|co
—i|cOo
—i|c0
—i|co

—i|CO

)

—i|co
—i|cOo
—i|c0
—i|cOo
—i|CO
—i|c0
—i|co

—i|c0

e
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n3=(o 0 )vs(o 000000 O0) uQgvsQU+V)~1

B

EN[
EN[
EN[

LOCAL GROUPS

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

1’ “range"’ [3’ 4’ 7’ 8]’ [[8’ 7, 4, 87 47 37 37 7]’ [77 37 8’ 77 8’ 4’ 4’ 3]’ [4’ 87 37 47 3’ 7’ 7’
8],[3,4,7,3,7,8,8, 4l

21 "range"’ [1’ 2’ 5’ 6]’ [[6l 5’ 2’ 6’ 2’ 1’ 1’ 5]’ [5’ 1’ 6’ 5’ 6’ 2’ 2’ 1]’ [2’ 6’ 1’ 2’ 1’ 5’ 5’
6]’ [11 2, 5, 1’ 5) 6, 6) 2]]

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

1’ “range"’ [3’ 4’ 7’ 8]’ [[8’ 7’ 8’ 7’ 4’ 3’ 4’ 3]’ [7’ 3’ 7’ 3’ 8’ 4’ 8’ 4]’ [4’ 8’ 4’ 8’ 3’ 71 3’
7]’ [3, 4, 3’ 4’ 7, 8’ 7’ 8]]

2, "range", [1’ 2’ 5’ 6]7 [[6’ 5’ 6’ 5’ 21 1’ 2’ 1]1 [5’ 1’ 5’ 11 6’ 2’ 6, 2], [21 6’ 2’ 6, 1) 5’ 1’
5,

5]’ [1! 2! 1’21 6’ 5’6]]

0100
n n n n 0 O 0 1
group has", 4, "elements" Group element 1,1 =

1000

0010

g1 = II1,2,4,3]

g, = l1,4],12,3]]
g3 = |l

gq = 1, 3,4,2]]

linear dimension, 4

"Symmetric?", false

Is Z in Vec(K)? true
(k2] h[4] hl1] hI3])

"Basis for Z(G)"

1, "coeff", 1
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1 000
0100

Z[1] =
0010
0001

, "coeff", 1
0100
0001

Z[2]=
1 000
0010

, "coeff",
0010
1000

Z[3]=
0001
0100

, "coeff", 1
0001
0010

Z[4]=
0100
1000

Check abelian

-1. 1. 1. -1.
-1. 1. 1.0 -1.
1. -1. 1. -1.
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PermChars : =

= O O O ¥
= O N O B
= hdh O D R
= O O O B~

Group spectrum: 1+t + 2t2 + t3 + t*

Molien Series to order 10: 1+ t+ 3t2 +5¢3 + 10t% + 14t°> +22t% + 30t7 + 43¢8 +
55¢2 + 73¢10

n-choose-rank

{1, 11, 2, 3, 41},{2, 1, 2, 3, 51}, {3, [, 2, 3, 6]}, {4, [1, 2, 3, 71}, {5, [1, 2, 3, 8]}, {6, [1, 2,
4,514, 17,11, 2, 4, 61}, {8, [1, 2, 4, 71}, {9, [1, 2, 4, 8]}, {10, [1, 2, 5, 6]}, {11, [1, 2, 5, 71},
{12, 11, 2, 5, 81}, {13, [1, 2, 6, 71}, {14, [1, 2, 6, 8]}, {15, [1, 2, 7, 8]}, {16, [1, 3, 4, 51},
{17, (1, 3, 4, 61}, {18, [1, 3, 4, 71}, {19, [1, 3, 4, 81},{20, [1, 3, 5, 6]}, {21, [1, 3, 5, 71},
{22,11, 3,5, 81}, {23, [1, 3, 6, 71}, {24, [1, 3, 6, 8]}, {25, [1, 3, 7, 8]}, {26, [1, 4, 5, 6]},
{27,11, 4,5, 71}, {28, [1, 4, 5, 8]}, {29, [1, 4, 6, 7]}, {30, [1, 4, 6, 8]}, {31, [1, 4, 7, 8]},
{32,[1,5,6, 71}, {33, 11, 5, 6, 8]}, {34, [1, 5, 7, 81}, {35, [1, 6, 7, 8}, {36, [2, 3, 4, 5]},
{37,112, 3, 4, 6]}, {38, [2, 3, 4, 71}, {39, [2, 3, 4, 8]}, {40, [2, 3, 5, 6]}, {41, [2, 3, 5, 7]},
{42, 12, 3,5, 81}, {43, [2, 3, 6, 71}, {44, [2, 3, 6, 8]}, {45, [2, 3, 7, 81}, {46, [2, 4, 5, 6]},
{47,[2,4,5, 71}, {48, (2, 4, 5, 81}, {49, [2, 4, 6, 7]}, {50, [2, 4, 6, 8]}, {51, [2, 4, 7, 8]},
{52,12,5,6, 71} {53,[2, 5, 6, 81}, {54, 2, 5, 7, 8]}, {55, [2, 6, 7, 8]}, {56, [3, 4, 5, 6]},
{57,[3,4,5,71}1{58,[3, 4,5, 81}, {59, 3, 4, 6, 7]}, {60, [3, 4, 6, 8]}, {61, [3, 4, 7, 8]},
{62, (3, 5,6, 7]}, {63, [3, 5, 6, 8]}, {64, [3, 5, 7, 81}, {65, [3, 6, 7, 8]}, {66, [4, 5, 6, 71},
{67,[4, 5, 6, 8]},{68, [4, 5, 7, 81}, {69, [4, 6, 7, 81},{70, [5, 6, 7, 8]}

KERNEL HIERARCHY

M4 =
(O0O000000010000000000000O0O0OO0OO0OO OGO OO

{10, 61}

u4 =
(002200000321101000000002210110

{3, 4,10, 11, 12, 13, 15, 24, 25, 26, 28, 29, 31, 33, 34, 37, 38, 40, 42, 43, 45, 46,
47,56,58,59, 60, 61, 67, 68}
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picheck (1 1 2 2 1 1 2 2)

m3 =
(001100000000000100000000000000

u3l =
1 3 3
(EOZZ

picheck (3 3 6 6 3 3 6 6)

Nlw

m2 =
200220000220040044004420000 4)

picheck (6 6 12 12 6 6 12 12)

ml=(6 6 12 12 6 6 12 12)

“1=(§§§§§§§§)
picheck (6 6 12 12 6 6 12 12)

Column Projections

00 00

w|—
o
o

o
— O Wk wIN

Y
=
I

idem-checks NO-checks

o O O o
O O O wiIN

00 0
00 0
00 0
00 0

win O
o

00

o

0

o

O = WN Wk O O o

O O o
= O Wl
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1 0000O0O00O0
0 00O0O0OOO
1 2
30 3
¢loo00000
P, = idem-checks NO-checks
0 00O0O0O1O0O00O0
0 000O0O1O00
1 2
0000§§00
2 1
0§000§00

Row Projections

1 2
§OO§OOOO

o
o
wIN
o
w|—=
o
o
o

w|—
o
o

wIN
o
o
o
o

PP1 = idem-checks

o
o
wIN
o
w|—=
o
o
o

o

o

o

o

o
Wik W+
WIN WIN

o

(@)
Wl
o
o
o
o
o
WIN
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Wl (@) Wl
o w= o
wIN (@) [OS]1,8}
o WIN o
o o o
o o o
o o o
o o o

o
W=
(@)
WIN
(@)
o
o
o

PPy = idem-checks

o o
o o
o o
o o
o wl=
wlm O
o wiN
WIN o

o
o
o
o
W=
o
wIN
o

o
o
o
o
o
w|—
o
wIN

30550000 {39533 EF
SEREXEE BT SRR
T=%%O%OOOONM=%%%8%§%%
oogodogol Tt Eg L. 3By
00000353 3395345 ®
00005550 353935535 8%
05000503 5535 3% 393 8

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

kerNe=(-1 -1 11 -1 -111) (ss -s -s s s —s —s) RBchecks
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RB checks

-t s—t O

0

0

-t

0O —-s t-—s

)

-1 -1

0

0 -1 -1

0

-1

RB checks

0
0

S

t

0 0 O

—-S § s+t s

-S S

)

s
0
0
0

t

S

0O 0 O

0
s

0

t

0 O

-1 111

-11

-1

O 0 0 00O

1
0

0

10

0O 0 0 001

0O 0 O
0

0

1 000

0

0 0 00O
1
0O 0 0 010

0

0 00O

0

0

ker Mg

ker M

0020222

H‘ITXT

©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 O -+ O O O O
o O - O O O O O
o 4 O O O O O O
- O O O O O O O
I
&
('
o —m O o o Nl O —
o (@) o (@) Nl | — (@)
o o o o o — =M M
o (@) —lm O — o N O
—lMm NN O — o o o o
o~NjmM o — o —|m o o o
(@) — o N[N o o o —i|m
— o N [ O o o o
Il
(@)
=
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1 00100O00O0 1 00100O00O0
01 00O0O0OO01 01 00O0O0OO01
00101000 001010O00O0
. 1 00100O00O0 . 1 00100O00O0
BNgB* = , BB* =
001010O00O0 001010O00O0
0O000O0OO0OI1T1O0 0O000O0OO0OT1TT1O0
0O00O0OO0OO0O1T10O 0O00O0O0OO0OO0O1T10O
01 00O0O0O0OT1 01 000O0O0OT1
Do these reconstitute N? , true
Ranks: 8, 4, "vs", 4
4 4 4 4 1 2
OO§§OO§§ OO§§OOOO
4 4 4 4 1 2
OO§§OO§§ OOO§OOO§
-4 -4 —4 —4 -1 -2
TTOOTTOO TOOO?OOO
—4 —4 —4 —4 -2 -1
3 30035 35300 9 5 000 000
CNM = 4 4 44SkewT= , )
OO§§OO§§ OO§OOO§O
4 4 4 4 2 1
OO§§OO§§ OOOOOO§§
-4 —4 —4 —4 -1 =2
3 3 003 3500 0 00075 500
—4 —4 —4 —4 -2 -1
TTOOTTOO OTOOOTOO
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o o L o o L4

o o L L o o L4

1_211_21001—?}1—2100

SkewOmega=I_21I_21 00 1_211_21 00

o o L o o L4

o o L L o o L4

1_211_21001—?}1—2100

=2 20 0 33 00
22002200 10220000
220032200 010100032
00880028 301025000
MO::j%%j:%% NO_%%:NO?O
t4004d00 00201010
24002400 000001241
oo08%o008¢ 00003510
00880088 02000101

“IS NM a combination of T and Omega?", true
NM=4T + 320

of( L 11 1 1 11 1 1 11 1 1
6 12 6 6 12 12 6 6 12 12 6 6 12 12

“IS NM in Vec(K)?", true
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MN(23 101 23 13 23 8 25 25 25 25 91 8 25 11
6 18 6 2 6 18 6 6 6 6 18 18 6 2

T = 16/1,rank=4,ratio=4/1,n2/r= 16/1
T =48/1,r'=3/4,1/n°=1/4

p2 =5/36,min T = 80/9, T-check is positive? 64/9
max r = 36/5 , r-check is positive? 4/9
IS NOMO a combination of T and Omega? , true
NoMg = 0T + 160
There are, 2, partitions and, 2, ranges, with a group size of, 4

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 16

dim span idems 4 vs no. of idems 4
"PT1" = {{2, 8}, {6, 7}, {1, 4}, {3, 5}}
"PT2" = {{2, 4}, {6, 8}, {1, 3},{5, 7}}
"RG1" =1{3, 4, 7, 8}
"RG2" ={1, 2, 5, 6}
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Mc-scaled =
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|oo o0 oo oo oo o0
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w1 Qln

-1
-1
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8 =8
9 9
8 =8
9 9
=8 8
9 9
=8 8
9 9
3 =8
9 9
8 =8
9 9
-8 8
9 9
=8 8
9 9
-2 =5
36 36
-5 =5
36 36
-5 =5
36 36
-5 =5
36 36
=3 7
36 36
31 19
36 36
19 31
36 36
7 =3
36 36
1 -1
1 -1
-1 1
-1 1
1 -1
1 -1
-1 1
-1 1

|
(0]

© ©o ol ! ©|| ©o ©o ©|| ©|
I loo loo |oo oo loo loo i

(O8] ] ) w
olo o|n

w |
Dl

w |
Dl

i N NS I

| |
= =

Nc-scaled =
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1] =2 Z 19 =5 -5 =5 =5

1 31 31 31 31 31 31
-2 1] == Z =5 =5 =2 139
31 1 31 31 31 31 31
va 1] == 19 =5 =5 =5
31 31 31 31 31 31
19

|
(9a]

=

|
9]

|
(9]

|
(9]

|

3T
e
31 31 31 31 31 31 31
> =5 19 =5 7 =5 7 =5
31 31 31 31 31 31 31
-5 =5 =3 =5 =5 1 19 7
31 31 31 31 31 31 31
> =5 =5 =5 7 19 1 =5
31 31 31 31 31 31 1
=2 19 -5 =5 =5 7 =5 4
1 31 31 31 31 31 31
000O0O0OO0OOO 000O0O0OO0OO0OO
000O0O0OO0OO0OO 000O0O0OO0OO0OO
000O0O0OO0OO0OO 000O0O0OO0OO0OO
0000O0OO0OO0O 0000O0OO0OO0O
NcM, = McNe = commutator =
000O0OO0OOO 000O0O0OO0OOO
000O0O0OO0OOO 000O0O0OO0OOO
000O0O0OO0OOO 000O0O0OO0OO0OO
000O0O0OO0OO0OO 000O0O0OO0OO0OO
000O0O0O0OOO
0000O0O0O0OO0OO
0O0000O0O0O0OO0OO
0O 00O0O0OO0OO
000O0O0O0OOO
000O0O0O0OO0OO
0O0000O0O0O0OO0OO
0 000O0OO0OO

Eigenvalues M,

., o.,0.,0,0.,0.,0.,,7.111111111]

Eigenvalues N
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[0., 0.6666666667, 1.333333333, 0.8888888889, 1.745355992, 0.2546440077,
1.745355992, 0.2546440077]
Eigenvalues M-scaled
., o.,0o0.,0.,0.,0.,0.,8.]
Eigenvalues N.-scaled

[0., 0.7741935484, 1.032258065, 1.548387097, 2.026865024, 0.2957156222,
2.026865024, 0.2957156222]

NullSpace M,

{[ 1 1 O 0 0 0 0 O] [_ 10’0!010!1a0!0]a[_110101011!0a070],[1!0a0711010101
0], [1 O 1,000,0,0]I[1,000,0,0,1,0],[1,0,0,0,0,0,0, 1] }

NullSpace N

{[-1,-1,1,1,-1,-1,1, 11}

Eigenvalues M

[o.,, 0, 0.,0.,,0. 0., 10.66666667, 5.333333333]

Eigenvalues Ny

[0., 2., 0.6666666667, 1.333333333, 1.745355992, 0.2546440077, 1.745355992,
0.2546440077]

NullSpace M

1,0,0,0,0,0 1,0,0,0,0;]I0,0-1,0,0,0,1,0l],[-1,0,0,0, 1,0, O,
O]’ [ 1’ 0’ 0’ 0’ 0’ ) ) O] [0 O 1’ 0’ 0’ O’ 01 1]}

NullSpace Ng
{[_11 _11 1! ]-1 _15 _1’ 11 1]}
Eigenvalues M

[8.,4.,-1.333333333, -2.666666667, -1.333333333, -2.666666667,
-1.333333333, -2.666666667]

Eigenvalues N

[0., -0.6666666667, -1.333333333, 6., -0.2546440077, -1.745355992,
-0.2546440077, -1.745355992]

NullSpace M
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{}
NullSpace N

{[_11 _11 1! ]-1 _15 _1’ 11 1]}

Harmonic Basis

000O0O0OS321 O 6 4 2 6 -3 0 3
00203010 6 0 O 4 -3 6 3 2
02000103 4 0 O 6 2 3 6 -3
00001230 2 4 6 0 3 0 -3 6
03010002 6 -3 2 3 0 6 4 O
30120000 -3 6 3 0 6 0 2 4
21 030000 O 3 6 -3 4 2 0 6
10302000 3 2 -3 6 0 4 6 O
Commutator(s)
000O0OO0O0OO0O
000O0OO0O0OO0OO
000OO0OO0O0OO0OO
1,2: commutator=00000000
000O0OO0O0OO0O
0000O0O0OO0OO
000O0OO0O0OO0OO
0 000O0O0OO0OO
{3,4,5, 6}
R:[4,3,8,7,8,7,4, 3]
B:[7,8,1,2,3,4,5,6]

TRACE TWO = 3

=L (- 4 2
det AT = 7= (—1+1) " (1)
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|
[e2]V,]
o

=
o
o
o
o o o=
| (@) [e2] [« [V, ]

o
o
o
o= Olun

0 0O

(e2][V,!

o
o

2
6

A

AT rankingis 2, "vs", 8

Level 2det = =——2 (2 +5)(-1+5)3(4+5)2(-4+5)2(6+3s5+5%)(5

268435456
+5)2(=3+5)(148—8s+47s% + 853 +55%)

RANK of R is 4

R rankingis 1, "vs", 4
RBAR ranking 1, "vs", 4
RANK of B is 8

B ranking is 2, "vs", 8
BBAR ranking 2, "vs", 8

"R CYCLES", (1 + v[4] v[7]) (1 + v[3] Vv[8)])
"B CYCLES", (1 + v[1] v[3] VI5]VI[7] (1 + v[2] v[4] v[6] V[8])

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

NullSpace of R

{[0’ 0’ O’ O’ 11 O’ Ol O]’ [01 O’ Ol O’ 0’ 1’ 0’ O]’ [1’ 0’ 0’ 0’ O’ 01 O’ 0]1 [O’ 11 O’ Ol O’ Ol 0’ 0]}

NullSpace of B
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{}

NullSpace of R”

{[01 Os _1) 0’ 11 Os 0! O]s [01 Os 0! _1’ 01 11 0! O]s [_1) 01 0) O’ 01 Os 11 O]s [01 _1’ O) O’ 01 Os 01
11}

NullSpace of B*

{}
FIXED POINTS DIMENSION 3

o
[
WIN
=
(=
=
Wl
(=

=Y
o
=

wIN
(=Y
=
—

w|—

PROTO-M =

oo DM O o N~ O
oo DM o o o b
0 0 O O ® O O O
0 0 O O O ® O O

o O d OO O b »
o O o d O O b p
00 O O O W & O O
O 00 O O o & O O

=

=

W=

=

o

=

wIiN

=

Wl
=
=
[y

WIN
=
o
=

(=Y
Wl
[
—
(=Y
wlN
=
o

"RANK of Nis", 6, "RANK of Mis ", 8
"RANK of the KERNEL is *, 4

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

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

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

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

degree 4 : % (v[1]v[2]v[5]vi6] + 2Vv[3]vI4]vI7]vI8])

Group spectrum 1+t + 3t2 + 3 + ¢4
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KERNEL STRUCT URE

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

"RG2" = {1, 2, 5, 6}

m4 =[0,0,0,0,0,0,0,0,0,1,0,0,0,0
90000000000 0

1 o00000000000,0,0,0,0,0,QO0,
) 0’ ) 0’ 0’ O’ 1 O’ O 0 0 0 0 2

0,

0,0,0,
0, 0, 0]
supp ™4 = {10, 61}
2,0,2,00,2,00,03,01,10,10,0,0,2,00,0,0,2,0,1,0,3,1,0, 1,0,
oo02,01,0,1,3,0,1,0,2,0,0,0,0,2,0,0,0,1,0,1,1,0,3,0,0,0, 2,0,
0,2,0,2

supp u4 ={1, 3, 6, 10, 12, 13, 15, 19, 24, 26, 28, 29, 31, 33, 38, 40, 42, 43, 45, 47,
52,56,58,59, 61, 65, 68, 70}

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

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

(5

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

[8,4,2,2,8,1,4,1]
B-BLOCKS,

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

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

N by blocks, N - check: true
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by =1{2, 8}
b, =1{1, 7}
by =1{2, 4}
by = {4, 6}
bs = {6, 8}
be = {1, 3}
b7 =1{5,7}
bg = {3, 5}

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

h[3] h[2] O
h[2] h[3] O
0 0
Centralizer = 0 0
hl4] h[1] O
h[1] h[4] O
0 0
0 0
LIE STRUCT URE

Dimension of Lie algebra: 10, Shape: 6 & 4/2

-1 -1

CLB =

O O O »m O O O
O O O O © O+
O O O O O +»r O ¥

R and B Cycles. V.

http://sadie:15001/home/ph/maple/TRun43123...

6,6, 6

0 hl[4] h[1]
0 h[1] h[4]

h[3] h[2] O 0
h[2] h(3] O 0

0 h[3] h[2]
0 h[2] h[3]

h[4] h[1] O 0
h[1] h[4] O 0

|
[

O R O O O ©O O m
_H O O O O O O =

O O O O = OO M
O O rr O O O O

0 0
0 0
hl4] hl1]
h[1] hi4]
0 0
0 0
h(3] h[2]
h(2] h[3]

08/22/2008 08:27 AM



http://sadie:15001/home/ph/maple/TRun43123...

1 1 1 1 1 1
ooo0oiloo0lo totoio01o0
1 1 1 1 1 1
00300001 0otoloilol
1 1 1 1 1 1
0oo0loo0o001 loio0to0io
1 1 1 1 1 1
00030030 otoi202o01
QR: 1 1QB=1 1 1 1
00loo0o003 to0toio01lo0
1 1 1 1 1 1
00020030 otololoi
1 1 1 1 1 1
ooo0oloolo 2020370730
1 1 1 1 1 1
00300001 otololoi
Qr in Vec(K)? , {{3, 8}, {4, 7}}, true
Qpin Vec(K)?,{{1, 3,5, 7},{2, 4, 6, 8}}, true
0§ 0 3 T 0 F 0
1 1 -1 -1
g 0 3 0 0 &5 0
-5 -1 1 -1 -1 1 =1 1
12 12 6 6 12 4 6 2
-1 -5 -1 1 1 -1 1 -1
V_12 12 6 6 4 12 2 6
-1 -1 1 1
5 9 35 0 0 5 0 3
0‘710‘71%0%0
-1 1 -1 1 =5 -1 1 -1
1 4 6 2 12 12 6 6
1 -1 1 =1 -1 =5 -1 1
4 12 2 6 12 12 6 6

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

"I4+V is singular"
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1 1 1 1 -1

77007 Z)vs(o 0000O0O00) uQgvsQ-V)
-1

7TB=(§ 3 8 8 8 8 8 §)VS(O 000O0OO0OTO O) uQp vs QI1+V)

LOCAL GROUPS

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

]" “range"’ [3’ 4’ 71 8]’ [[8’ 7’ 4’ 3’ 4’ 3’ 81 7]’ [7’ 8’ 3’ 4’ 3’ 4’ 71 8]’ [4’ 3’ 8’ 7’ 81 7’ 4’
3], [3, 47 7’ 8, 7) 8, 3’ 4]]

2, "range", [1’ 2’ 5’ 6]1 [[6’ 5’ 2’ 1’ 21 1’ 6, 5]1 [5’ 6’ 11 21 1’ 2’ 5, 6]7 [21 1’ 61 5, 6, 5’ 2’
1]’ [1’ 2’ 5’ 6’ 5’ 61 1’ 2]]

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

1) “range"l [3’ 4’ 7, 8]’ [[8’ 7, 8, 7’ 4’ 3’ 4) 3]’ [77 8’ 7, 8’ 3) 4) 3) 4]) [4’ 3’ 4’ 3’ 8, 7) 8’
71,13,4,3,4,7,8,7,8]

21 "range“’ [1’ 2’ 5’ 6]’ [[Gl 5’ 6’ 5’ 2’ 1’ 2’ 1]’ [5’ 6’ 5’ 6’ 1’ 2’ ]'1 2]’ [2’ 1’ 2’ 1’ 6’ 5’ 6’
5]1 [1’ 2’ 11 21 5, 6, 5’ 6]]

0100

n n n n 1 O O 0
group has", 4, "elements" Group element 1,1 =

00O01
0010

g1 = I3, 2], 3, 4]
g= 1l

g3 = |[1,4] 12,3l
94 = [I1, 3], [2, 4]]
linear dimension, 4

"Symmetric?", true

Is Z in Vec(K)? true
(k2] AI1] K[4] hI3))

"Basis for Z(G)"

1, "coeff", 1

368 of 578 08/22/2008 08:27 AM



369 of 578

1
Z[1] = 0
0
0
, "coeff", 1
0
1
Z[2]=
0
0
, "coeff",
0
Z[3]= 0
1
0
, "coeff", 1
0
Z[4]= 0
0
1

O O O = o O = O

= O O O

0
0
1
0

Check abelian

EIGS =

PermChars : =

o O O = O O O S = O O

© O » O

= O O O
N —

O O = O O B O O

S O O

e

http://sadie:15001/home/ph/maple/TRun43123...

08/22/2008 08:27 AM



http://sadie:15001/home/ph/maple/TRun43123...

_ O N O =
=~ OO b R
_ O N O =
R O N O =

Group spectrum: 1+t + 3t2 + 3 + ¢4

Molien Series to order 10: 1+ t+4t2 +5¢t3 + 11t% + 14t°> + 24t% + 30t7 + 458 +
55t + 76¢10

n-choose-rank

{1,11, 2, 3, 41}, {2, 1, 2, 3, 51}, {3, [1, 2, 3, 6]}, {4, [1, 2, 3, 71}, {5, [1, 2, 3, 8]}, {6, [1, 2,

4,514, {7,11, 2, 4,61}, {8, [1, 2, 4, 7]}, {9, [1, 2, 4, 8]},{10, [1, 2, 5, 6]}, {11, [1, 2, 5, 7]},
{12, 11, 2, 5, 81}, {13, [1, 2, 6, 71}, {14, [1, 2, 6, 8]}, {15, [1, 2, 7, 8]}, {16, [1, 3, 4, 51},
{17, 1, 3, 4, 61}, {18, [1, 3, 4, 71}, {19, [1, 3, 4, 81}, {20, [1, 3, 5, 6]}, {21, [1, 3, 5, 71},
{22,11, 3,5, 8]}, {23, [1, 3, 6, 71}, {24, [1, 3, 6, 8]}, {25, [1, 3, 7, 8]}, {26, [1, 4, 5, 6]},
{27,111, 4,5, 71}, {28, [1, 4, 5, 81}, {29, [1, 4, 6, 71}, {30, [1, 4, 6, 81}, {31, [1, 4, 7, 8]},
{32,[1,5,6, 71}, {33, (1, 5, 6, 8]}, {34, [1, 5, 7, 81}, {35, [1, 6, 7, 8]}, {36, [2, 3, 4, 5]},
{37,112, 3, 4, 6]}, {38, [2, 3, 4, 71}, {39, [2, 3, 4, 8]}, {40, [2, 3, 5, 6]}, {41, [2, 3, 5, 7]},
{42, 12, 3,5, 81}, {43, [2, 3, 6, 71}, {44, [2, 3, 6, 8]}, {45, [2, 3, 7, 81}, {46, [2, 4, 5, 6]},
{47,12,4,5,71}, {48, (2, 4,5, 8]}, {49, [2, 4, 6, 7]}, {50, [2, 4, 6, 8]}, {51, [2, 4, 7, 8]},
{52,[2,5,6,71},{53,[2, 5, 6, 8]}, {54, [2, 5, 7, 8]}, {55, [2, 6, 7, 8]}, {56, [3, 4, 5, 6]},
{57,13,4,5,7}1{58,[3,4,5, 8]}, {59, 3, 4, 6, 7]}, {60, [3, 4, 6, 81}, {61, [3, 4, 7, 8]},
{62, (3,5, 6, 7]}, {63, [3, 5, 6, 8]},{64, [3, 5, 7, 81}, {65, [3, 6, 7, 8]}, {66, [4, 5, 6, 71},
{67,14,5, 6, 81}, {68, [4, 5, 7, 8]}, {69, [4, 6, 7, 81}, {70, [5, 6, 7, 8]}

KERNEL HIERARCHY

M4 =
(O0O00D0000010000000000000O0O0O0OO0OO OGO OO

{10, 61}

u4 =
202002000301101000200002010310

{1, 3, 6, 10, 12, 13, 15, 19, 24, 26, 28, 29, 31, 33, 38,40, 42,43, 45,47,52, 56, 58,
59, 61, 65, 68, 70}

picheck (1 1 2 2 11 2 2)
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m3 =

picheck (3 3 6 6 3 3 6 6)

m2 =
2 0022000022004 0044004420000 4)

picheck (6 6 12 12 6 6 12 12)

ml=(6 6 12 12 6 6 12 12)

“1=(§§§§3_2§§§)
picheck (6 6 12 12 6 6 12 12)

Column Projections

00 00

w|—
()

wiN
(@)

o
= O Wl

idem-checks NO-checks

O O O o
O O O wiINn

00 0
00 0
00 0
00 0

o
w O O o

wiNn O -

00 0

o
o

o O o
O O wiIN
= O W
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o
o
o

W=k O ¥
o
o O
win ©O O
oS O O
o
o

o

o

idem-checks NO-checks

win © O o
(@) O O wl
o o O o
o o O o

W= o K

= O WwiIN
o o O o
o o O o

o

o
wIN
o
o
o
w|—
o
o

Row Projections

1 2
§OOOOO§O

o
o
wIN
o
w|—=
o
o
o

o
o
o
wIN
o
w|—
o
o

PP1 = idem-checks

o
o
wIN
o
w|—=
o
o
o

o
o
o
wIN
o
w|—
o
o
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Wl (@) Wl
o w= o
wIN (@) [OS]1,8}
o WwIN o
o o o
o o o
o o o
o o o

o
W=
(@)
WIN
(@)
o
o
o

PPy = idem-checks

o o
o o
o o
o o
o wl=
wlm O
(@) wiN
WIN o

o
o
o
o
W=
o
wIN
o

o
o
o
o
o
W=
o
wIN

bogooogo) [+ 3EEIIGN
ofogooog [teyTiyyy
§0202000 28 § g 16 32 § 16 16
_esesogoo 5T 8 5FFT
oogofogol |3 Egr. gy
EEEEERH NN IR EERRE L
050003503 R i S B S

CHECKING NULLSPACES

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

0O -1 0 10 -1 0 1 O t 0 -t O t 0 -t
ker Nc = RB

1 0 -1 01 0 -10 -t0t 0 -tO0Ot O
checks

mAviaker NC (1 —-1)
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O 0 0 -1 -1 -1 t 0 s 0 0 O
O 0 O O 1 o -s —=s+t -s 0 O O
-1 -1 -1 0 0 O 0 s 0 -t -t -t
ker Mg = 0 0 1 0 00 g 0 0 0 0 RB checks
O 0 o 1 0 o -t -t+s -t 0 0 O
O 0 O0O O o0 1 t 0 0 O
1 0 0 O O O 0 s t 0 O
o 1 0 0 0 O -s -s -s 0 O t
1 -11-111 -1} [S t 0 0 O
O 0 01 00 O 0 0 st 0
O 0 0 0100 t -ttt —-tt t+s —t
ker M, = 1 0 0 0 00 O 0 0 s t 0 O O RB checks
0O 1 0 0 00 O 0 00 0O t s 0
0O 0 0 0 0O 1 t O 0O 0 0 O
O 01 0 00 O s t 0O 0 O 0
O 0 0 0 01 O 0 0 0O s O t
nmxT=(2 0202 2 0)
10000010 10000010
01 0000O0T1 01 0000O0T1
00101000 00101000
RNOR*=00010100,RR*=00010100
00101000 00101000
00010100 00010100
10000010 10000010
01 000O0O01 01 000O0O01
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10%000%0
2 1
01030003 10000000
%010%000 01000000
, . 00100000
193010300 lg0010000
BNgB* = BB* =
00%01()%0 00001000
) , 00000100
000350103 00000010
%000§010 000000O0O 1
1 2
01000%01
Do these reconstitute N? , true
Ranks: 4, 8, "vs", 4
4 4 4 4 1 2
0 0 3% o0 o %1% 0 0 300 0 £0
4 4 4 4 1 2
0 0 %% 0 o0 %1% 0 0 03 0 0 0%
-4 -4 —4 -4 -1 -2
S Foo0oF Foo 5 0 00 2% 0 00
T 3005 500 0 5 00 0 F oo
CNM = 4 4 44SkewT= 5 )
0 0 3% o0 o %1% 0 0 500 0 50
4 4 4 4 2 1
0 0 %% 0 o0 %1% 0 0 05 0 0 03
—4 -4 —4 -4 —2 -1
3 3 003 3500 9 00035 000
—4 -4 —4 -4 -2 -1
S Foo0F oo 0 £ 00 0 Foo
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0 055 0 0 5 55

o 0o 4L 0 0o &5

= 3 0 0 3 3 00

SkewOmega=I_ZlI_21 o0 1_211_21 o0

0 055 0 0 5 55

o 0oL 0 0o & 5

= 3 0 0 3 33 00

=2 20 0 33 00
22002200 102000%0
22002200 0103000342
00880028 301025000
o SIS IS SR
$300%3%00 00201030
22003200 00020103
oo08%o008¢ £0003010
0088008 02000101

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

NM=4T + 32Q

o
Ol
o
o
o
woiN
o
w|—
N —

“IS NM in Vec(K)?", true
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T = 16/1,rank=4,ratio=4/1,n2/r= 16/1
T =48/1,r'=3/4,1/n°=1/4

p2 =5/36,min T = 80/9, T-check is positive? 64/9
max r = 36/5 , r-check is positive? 4/9
IS NOMO a combination of T and Omega? , true
NoMg = 0T + 160
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" = {{2, 8}, {1, 7}, {4, 6}, {3, 5}}
"PT2" = {{2, 4}, {6, 8}, {1, 3},{5, 7}}
"RG1" =1{3, 4, 7, 8}
"RG2" ={1, 2, 5, 6}
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8 8 -8 -8 8 8 -8 -8
9 9 9 9 9 9 9 9
8 8 -8 -8 8 8 -8 -8
9 9 9 9 9 9 9 9
-8 -8 8 8 -8 -8 8 8
9 9 9 9 9 9 9 9
-8 -8 8 8 -8 -8 8 8
9 9 9 9 9 9 9 9
Mc— NC_
8 8 -8 -8 8 8 -8 -8
9 9 9 9 9 9 9 9
8 8 -8 -8 8 8 -8 -8
9 9 9 9 9 9 9 9
-8 -8 8 8 -8 -8 8 8
9 9 9 9 9 9 9 9
-8 -8 8 8 -8 -8 8 8
9 9 9 9 9 9 9 9
31 -5 7 =5 =5 -5 19 =5
36 36 36 36 36 36 36 36
-5 31 =5 7 =5 =5 =5 19
36 36 36 36 36 36 36
7 =5 31 =519 -5 =5 =5
36 36 36 36 36 36 36 36
-5 7 =5 31 =519 =5 =5
36 36 36 36 36 36 36 36
-5 —-> 19 -5 31 -5 7 =5
36 36 36 6 36 36 36 36
-5 =5 =5 19 -5 31 =5 7
36 36 36 36 36 36 36 36
19 =5 =5 =5 7 =5 31 =5
36 36 36 36 36 36 36 36
=5 19 =5 =5 =5 7 =5 31
36 36 36 36 36 36 36 36
1 1 -1 -1 1 1 -1 -1
1 1 -1 -1 1 1 -1 -1

Mc-scaled = Nc-scaled =

-1 -1 1 1 -1 -1 1 1
-1 -1 1 1 -1 -1 1 1
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1] =2 Z =5 =5 =5 19 =5
1 31 31 31 31 31 31
-2 1] == Z =5 =5 =2 139
31 31 31 31 31 31 31
Z == 1 =2 19 -5 -5 =5
31 31 31 31 31 31 31
- 7 =5 1 == 19 =5 =5
31 31 31 31 31 31 31
> =5 19 =5 7 =5 7 =5
31 31 31 31 31 31 31
-5 =5 =5 19 =5 1 =5 7
31 31 31 31 31 1 31
19 =5 =5 =5 7 =5 1 =3
31 31 31 31 31 31 1
=2 19 -5 =5 =5 7 =5 4
31 1 31 31 31 31 31
000O0O0O0O0O 000O0OO0OO0O0O
000O0O0O0OO0O 000O0O0O0O0O
000O0O0O0OO0O 000O0O0OO0O0O
0000O0OO0OO0OO 000O0O0OO0OO0OO
NcM, = McN¢ = commutator =
000O0O0OO0OO0O 000O0OO0O0O0OO0OO
000O0O0O0OO0O 000O0OO0O0O0OO
000O0O0O0OO0O 000O0O0OO0O0OO
000O0O0OO0OO0O 000O0O0OO0O0OO
000O0O0O0O0O
000O0O0OO0OO0O
000O0O0OO0OO0O
0O000O0OO0O0OO0OO
000O0OO0O0O0O0O
000O0O0O0O0O
000O0O0O0O0O
0000O0O0OO0OO

Eigenvalues M,

., o.,0.,0,0.,0.,0.,,7.111111111]

Eigenvalues N
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[2.,0.8888888889, 0., 0., 1.333333333, 0.6666666667, 1.333333333, 0.6666666667
]

Eigenvalues M-scaled
0., o.,0.,0.,0.,0.,0.,8]
Eigenvalues N.-scaled

[2.322580645, 1.032258065, 0., 0., 1.548387097, 0.7741935484, 1.548387097,
0.7741935484]

NullSpace M,

NullSpace N
{[-1,0,1,0,-1,0,1,0]I0,-1,0,1,0,-1,0, 1]}
Eigenvalues M

[o.,, 0, 0.,0.,,0. 0., 10.66666667, 5.333333333]

Eigenvalues Ny

[2.,0.6666666667, 1.333333333, 2., 0.6666666667, 1.333333333, 0., 0.]

NullSpace M

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

NullSpace Ny
{[07 _1’ O’ 1’ 0’ _1’ O’ 1]’ [_15 01 11 01 _15 01 11 0]}
Eigenvalues M

[8.,4.,-1.333333333, -2.666666667, -1.333333333, -2.666666667,
-1.333333333, -2.666666667]

Eigenvalues N
[6.,-2.,0.,0.,-0.6666666667, -1.333333333, -0.6666666667, -1.333333333]

NullSpace M
{}
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NullSpace N
{[07 _11 0’ 11 O’ _11 O’ 1]1 [1’ 01 _1’ 01 1’ 01 _1’ 0]}

Harmonic Basis

00203010 O -2 0 0 O 0o -1
000203°01 -2 0 0 O 0O -1 0
20001030 O 0 0 -2 0 -1 0 1
02000103 O 0 -2 0 -1 0 1 o0
301000220 O 1 0 -1 0 -2 O O
03 010002 1 0 -1 0 -2 0 O O
10302000 0O -1 0 O 0 0 -2
01 030200 -1 0 1 0 O O -2 0
03010002
30100020
01030200
10302000
000203°01
00203010
02000103
2 0001030
Commutator(s)
0000O0O0OO00O
0000O0O0O00O
0000O0O0O00O
1,2: commutator=OOOOOOOO
0000O0O0O0O
0000O0O0OO0O
0000O0O0OO0O
0000O0O0O0O
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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
OO O O O O ©O ©o o
o O O O O O O o

2,3: commutator =

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

{3,4,7,8}

TRACE TWO =2
det AT =0
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00020020
002000032
20000001%

. 020000320
002000032
00020020
00022000
00200%00

AT rankingis 1, "vs", 6

Level 2 det = 7533587 ( —20— 55+ 75%) (—1+5)2(1+5) 2(37+ 45+ 75%) (20

—3s+75%)

RANK of R is 6

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

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

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

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 ]

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

NullSpace of R
{[1’ 0’ O’ O’ 01 O’ Ol O]’ [01 1’ Ol O’ 0’ 0’ 0’ O]}
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NullSpace of B
{fo,0,0,0,1,0,0,0]I[0,0,0,0,0, 1,0, 0}
NullSpace of R*
{fo,-1,0,0,1,0,0,0],[-1,0,0,0,0, 1, 0, OJ}
NullSpace of B*
{-1,0,0,0,0,1,0,0],[0,-1,0,0, 1,0, 0, O}
FIXED POINTS DIMENSION 2

06 5 5 00 5 5 01111011
6 05 5 00 5 5 10110111
55 0 12 5 5 10 10 11011111
PROTO-M = 5512 0 5 5 10 10 N = 11101111
00 5 5 06 5 5 10110111
00 5 5 60 5 5 01111011
5510 10 55 0 12 11111101
5510 10 5 5 12 O 11111110

"RANK of Nis ", 6, "RANK of M is ", 8
"RANK of the KERNEL is", 6

“ldemSolvability Check", 3 "Trace mark", 6, "Rank mark", 6, "for kernel rank", 6

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

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

+v[2]v[7] + v[2]v[8] + 8V[3]v[4] + v[3]v[5] + v[3]v[6] + 2Vv[3]v[7] + 2V[3]V[8] + v[4]v[5
1+ vi4]v[6] + 2v[4]v[7] + 2Vv[4]v[8] + 4v[5]v[6] + v[5]v[7] + v[5]vI8] + v[6]Vv[7] + V[6]V]
8] + 8v[7]v[8])

degree 3 : % (4v[1lv[2]lv[3] + 3VvI1]lv[31vI8] + 3Vv[1]v[4]v[7] + 3Vv[3]v[5]vI[8] + 3v[4]v[6

1vi8] + 4v[3]v[4]v[6] + 3v[1]lv[4]vI8] + 4v[5]v[6]lv[7] + 3Vv[3]v[6]Vv[8] + 8V[3]vI4]v[7] +
4v[1]v[2]v[4] + 3v[2]v[4]v[8] + 4v[4]v[5]v[6] + 4v[2]v[3]v[4] + 3v[4]v[6]v[7] + 3Vv[2]v]
31vI8] + 3vI[2]v[3]vI7] + 3VvI2]v[4]lv[7] + 4v[1]v[2]v[8] + 3Vv[1]v[3]v[7] + 4Vv[2]v[7]vI8]
+3v[4]v[5]v[8] + 3v[3]v[6lv[7] + 4Vv[5]v[6]v[8] + 4Vv[5]v[7]v[8] + 4v[3]v[5]v[6] + 4V[1]
v[3]v[4] + 3v[4]lv[5]vi7] + 4v[1]v[7]v[8] + 8Vv[3]v[4]v[8] + 4Vv[1]lv[2]v[7] + 4v[6]v[7]v[8]
+3v[3]v[5]v(7] + 8v[3]v[7]1v[8] + 4v[3]v[4]lv[5] + 8v[4]v[7]v[8])
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degree 4 : % (v[2]vI3]lvI4]lvI8] + v[3]vI[4]vI[5]vI8] + v[1]lv[2]v[4]vI7] + v[3]vI4]v[6]V[8]

+v[1]v[2]v[3]vI8] + 4v[1]v[2]v[3]v[4] + v[4]vI6]v[7]vI8] + v[1]v[2]v[4]vI8] + v[2]v[3]VI]
41v[7] + v[1lv[3]vi4]lvI7] + vI2]v[3]vI7]lvI8] + v[3]v[6]lv[7]1v[8] + v[1]v[3]v[7]v[8] + v[3]v
[41v[6]v[7] + v[3]v[5]vI7]v[8] + v[4]v[5]v[7]v[8] + v[4]v[5]vI6]v[7] + v[3]v[5]v[6]V[7] +
vi1lv[2]lv[3]vI7] + v[1]v[3]v[4]vI8] + v[1]v[4]v[7]v[8] + 8v[3]v[4]v[7]v[8] + v[2]v[4]v[7]
v[8] + 4v[3]v[4]v[5]v[6] + v[4]v[5]v[6]v[8] + v[3]v[4]v[5]v(7] + v[3]v[5]vI6]v[8] + 4Vv[1]
v[2]v[7]1v[8] + 4v[5]v[6]v[7]v[8])

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

v[2]lv[4]v[7]v[8] + v[1]lv[3]v[4]v[7]vI[8] + v[2]vI3]vI4]v[7]lvI8] + v[3]v[4]v[5]v[6]Vv[7] + v
[31vi4]v[5]v[elvI8] + v[3]v[4]lv[5]vI[7]vI8] + v[3]v[4]vI6]lv[7]vI8] + v[3]vI5]v[6]lVv][7]V[8]
+v[4]v[5]v[6]v([7]v[8])

degree 6 : % (v[1]v[2] + v[5]vI6]) (v[4]) (vI3]) (vI7]) (vI[8])

Group spectrum 1+ t + 202 + 383 + 2t + 2 + £

KERNEL STRUCT URE
"PT1" = {{1, 6}, {2, 5}, {8}, {4}, {3}, {7}}
"RG1" =1{3,4,5,6, 7, 8
"RG2" =1{1,2,3,4,7, 8}
m6=1[0,0,00,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,0, 1]
supp 176 = {6, 28}
u6 =10,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0, 1,0, 0, 1]
supp u6 = {6, 18, 25, 28}

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

1 1
8-(3 3)
RPARTS [1]
BPARTS [1]

o= (1)

Action of R and B on the blocks of the partitions:
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R-BLOCKS,
[3,6,5,1,2,4]
B-BLOCKS,
(5,4, 2,6, 3,1]

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

N by blocks, N - check: true

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

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

h[2] h[1]
h[1] h[2]
0 0
Centralizer = 0 0
0 0
0 0
0 0
0 0
LIE STRUCT URE

Dimension of Lie algebra: 16, Shape: 8@ 8/3

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

http://sadie:15001/home/ph/maple/TRun43123...

6, 6,6

0 0
0 0
0 0
0 0

h(2] h[1]

h[1] h2]
0 0
0 0

o O O O o

0

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

o O O O O

0
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0
0
1

-1
1
10000 O O

000O0OO O

01001
000O00O

01000 O O

0 O

00O0O01
00100 O O

00010 O O

R and B Cycles. V.

O o Ao AV —Ho Ao o -
—lo o —Hwo Ao «Ho -Ho Ao o
o o o o o o o o
o o o o o o o o
—AlOo v Ao v —Ho Ao o o
O o Ao OV —Ho A0 o -
—lo —Hlo —Ho —Ho o o o o
—Alo v Ao v AHo Ao o o
Il
S
o «Ho o Ao -Ho —Ho Ao o
—lO v Al OV —Ho Ao o o
o =0 o «Ho —Ho - Ao «|o
—lo —Hlo —Ho —Ho Ao —Hlo o o
—Alo v Ao OV —Ho Ao o o
O o Ao O b Ao o -
o o o o o o o o
o o o o o o o o
Il
S)

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

Qpin Vec(K)?, {{1, 2, 3, 4, 7, 8}}, true
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NOn YT RN NN
7.,&._.\”63.4-’ 7.,&,33.,4-..1.,2
O St < 0® 27”8844“,
— — - .~ e~ - Y
I | 5_.3..337—/1 1L7—/..33
—~~ ~ - - - - - - - - - -
> > Neginem Y N Y N
< .y NG ) O oM
N —_— — —
G c — % -~ 5= — a5 -
W N 4“.8866 4“.220000
> NPTy S N L
& [ DN tn MmN
—ley 1___6 _|___3 o o _|___6 nuw__ m VIO Ins ™ el N
Nginoms NN
— — — —_— N T em NN — TNNMm e
om0 Tl Tlo o Se T e ANy
| O S 0> N ;00 O « o
Ny —|©O —|© S . N
el I __6 o —N wny NS m Y 7,834,12
o o DS IAEM RN M a e
—|y — ~ ~ L — e — ..[[
— —I o _6 = [ —i|l© o N 5 S S A —r— g
1_6 1_6 4“, - - - ~ - < - - - . -
_I___6 —lo o —m _|___2 —|© =~ .,4oo.,oo;rnwau; .,42..7_.Rwoo;
—|© —|© N O G m IV N
- 7’ - -~ - - - N - - - - -
Ao Tlo mim o mio T o o = NN Oom¥ LN N
"~ - .. - - -
" > . - - - -
TN TN o e Ty A ” vy T Yot ro TNwWO
> > TN s U S
v — — T T o) oo,oo,5,6,3,4, 8,8,3,4, -
N 7N e o AN T mhe o =~ ENGusmn  SNsmoNd
—lo o P e L R e T
Il ” _ 5, 00 < <+ 00 00 O O O <« < (N (N O 00
> S e © N NeoaNNLmnm N NN
g o o w o OClNOGIntEmMm YNt N —
w —l© —l© W = 5,7,8,5,6,3,4, 3,7,8,3,4,1,2,
n = T OO FHPO NN OO -
L o o Q T O LEENYTET T AaNEANN
O Y = ML mMmmn NN —F A A NNMmMm
2 o 1_6Gn[1.,.,.,.,.,_|._,.,.,.,.,.,..
S o NPT NN T AN
)
T = Y [P R = N G Lo DB L o
[ Il 8 —=—=, 2 2 =— OS=—=—3—5_-5-2
m & @ m L RN DNL TmmEAaARR
@) E E - A A0 OCC N NN DG G
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"group has", 24, "elements" Group element 1,1 =

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
O O O O O =

g1 = II1,4,6],1[2,3,5]]
g, = 1[1,4,6,2,3,5]
g3 = 1[1,3,5,2,4,6]
g4 = II1,3,5],12, 4,6]]
gs = 1[[1,4,5,2,3,6]
linear dimension, 12

"Symmetric?", false

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

"Basis for Z(G)"

1, "coeff", 4
100000
01 0O0O0O0O0
001O0O00O0

Z[1]=
000100
000O0OT1O0
000O0O0O1

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

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

3, "coeff", 2

Z[3]=

= = O O O O

= = O O O

O O O O M K=
O O O O r B
O O r RBr O O
O O B Rk O O

4, "coeff", 2

Z[4]=

O O B = O

O O =B = O O
= = O O O O
= = O O O O
O O O O +rk =
O O O O Frk =

Check abelian

1, 2, true
1, 3, true
1, 4, true
2, 3, true
2,4, true
3, 4, true
1. 1. 1. 1. 1. 1.
1. -1. 1. -1. 1. -1.
EIGS =
0 0O 2. -1.4+1.732050808/ —-1.-1.732050808I/
0 0 2. -1.+1.732050808/ —-1.-1.732050808/
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PermChars : =
111111111111 111111111111
0 00O00D0ODO0ODO0O244 6 022400000000
0000000037715 333700000000
2 002 02204882004 4820020220
00000000377 15333700000000
0 00O0O0D0ODO0ODO0O244 6 022400000000
111111111111 111111111111

Group spectrum: 1+ t+ 2t2 +3t3 + 2t + 2 + ¢

Molien Series to order 10: 1+ t+ 3t% + 7t3 + 13t% + 23> + 41t® + 63t7 + 98t +
146t° + 210t10

n-choose-rank

{1,111, 2, 3,4,5,61},{2,[1, 2,3,4,5,7},{3,[1, 2, 3, 4,5, 8]}, {4, [1, 2, 3, 4, 6, 71}, {5,
[1,2,3,4,6, 81}, 16,11, 2, 3,4, 7,8}, 1{7,1[1, 2,3,5,6, 7]}, {8, [1, 2, 3, 5, 6, 8]}, {9, [1,
2,3,5,7,8]}1{10, [1, 2, 2 5,6, 71} {12,(1, 2, 4, 5, 6, 8]}, {13, [1,
2,4,5,7,81},{14,11, 2,4, 6, 7, 8]}, {15, [1, 2 6, 7, 81}, {16, [1, 3,4, 5, 6, 71}, {17, [1,
3,4,5,6, 8]} 1{18,[1, 3,4, 5, 7, 8]}, {19, [1, 3 6, 7, 81}, {20, [1, 3, 5,6, 7, 8]}, {21, [1,
4,5,6,7,81},{22,12,3,4,5,6,71},{23,[2, 3,4, 5, 6, 8},{24, [2, 3,4, 5, 7, 8]}, {25,
[2,3,4,6,7,8]},{26,[2,3,5,6,7,8]},{27,(2, 4,5,6, 7, 8]},{28,[3, 4, 5,6, 7, 8]}

2 ,
3, , 3,6,7, 8]}, {11, [1, 2, 4,

4
’5’
’4’

KERNEL HIERARCHY

mb =
(0000010000000000000000000001)

{6, 28}

u6 =
0O00001000000000001000O0O0OO0OT1O0TO01)

{6, 18, 25, 28}

picheck (1 1 2 2 1 1 2 2)
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(001100000100000100000000010000

<
vl
I

000O00O

=

000O00O 000O00O

=
A=
=

1
6

|

1
6
picheck (5 5 10 10 5 5 10 10)

M4 =
200220022000002002200000200000

u4 =
1 1 1 1 1 1 1 1 1 1 1 1
(T§ 00 18 18 00 18 18 00O0O0O 18 18 0 18 18 0 18 18 00 18

picheck (20 20 40 40 20 20 40 40)

m3 =
(6 6 006 66 00660066 0000006600660CO0G6GS6

u3 =
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
(%%00%%%%0%%%0%%0%%00%%0'

picheck (60 60 120 120 60 60 120 120)

m2 =
(24 24 24 0 0 24 24 24 24 0 0 24 24 48 24 24 48 48 24 24 48

uz2 =

111101111011111111111
54 54 54 54 54 54 54 54 54 54 54 ¢

54 54 54 54 - 54 54 54 54 ° 54 54 54 54 54 54 54 54 54 54 54 °
picheck (120 120 240 240 120 120 240 240)

ml= (120 120 240 240 120 120 240 240)

ul = 5 5 5 5 5 5 5 5
324 324 324 324 324 324 324 324

picheck (120 120 240 240 120 120 240 240)

Column Projections
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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 O » O O O
O O OB O O = O
O O B O O O O ¥
O B O O O O O o
_ O O O O O O O

idem-checks NO-checks

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

Row Projections

N|—
o
o
(@)
o

N|—
o
o

PP1 = idem-checks

o O O o
NF, © O NIF
o
=
N, © O N~
o O O o
o O O o
o O O o

O O NI+
o O o
o
o
o O o
O O NI
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13 10 10 13
1 1 33 7 73377
L o9000lo0o0 10 13 13 10
2 2 3 3 3 3
1 1 3 3 7 33 7
050035000 z 7 2620 7 7 7 4
2 2 3 3 2 2
00100000
Z 7 20 26 7 7 5 5
00010000 2 2 3 3 2 2
T=1 1 W=l 13 13 10
oloolooo 33 7733 77
1 1 13 10 10 13
50000 300 R e
00000010 7 7 7 7 26 20
2 2 77 2 2373
00000001
Z 2 7 7 £ 1 2026

CHECKING NULLSPACES

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

0 -1 001000 0000O0OO0OO0DO
ker Nc = RB checks
-1 0 000O0O1O00O0 0000O0OO0OO0DO

A via ker NC (1 1)

-1 0 0 O 0O s 0 -t
1 0 0 O 0 -s 0 t
0 -1 0 O -t 0 0 s
ker Mg = o 1 00 t 0 0 = RB checks
0O 0 -1 0 0 -s 0 t
0O o 0 0O s 0 -t
0 0 0 -1l Jo ¢t -s O
0 0 0 1 0 -t s O
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O O 1 00 O -s 0 s+t s
0O 0 -111 0O s 0 O t
0 0 00 O 0 t O S
ker M¢ = 0 -1 0 11 0 0 -ts+t ¢ RB checks
-1 0 0 11 0O s 0 O t
0 0 0O 0 -s 0 s+t s
0 0 0 10| |-s -t 0 s+t s+t
O O O O01 s t 0 0 0
nxt=(0 00 4 4)
10000100 10000100
01001000 01001000
00100000 00100000
RNOR*=OOO10000,RR*=00010000
01001000 01001000
10000100 10000100
0000O0O010 0000O0O010
00000O0O0OT1 0000O0O0O0T1
10000100 10000100
01001000 01001000
00100000 00100000
BNOB*=OOO1OOOO,BB*=0001OOOO
01001000 01001000
10000100 10000100
00000O010 0000O0O010
00000O0O0OT1 0000O0O0O0OT1

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 6

395 0f 578 08/22/2008 08:27 AM



http://sadie:15001/home/ph/maple/TRun43123...

5 5 5 5
0o 0220 0232
55 55
0 055 9 0 %55 00000000
-5 -5 -5 -5
=5 5002300 00000O0O O
o s o s 000000O0O O
5 5 005 5 00 0000000 O
CNM = 5 5 s s| T =10 0000000 <
0o 0220 0232
00000O0OO
0O 0 22 0 o0 2 2
6 6 6 6 0O 00O0O0OO0OO0OD O
-5 —5 -5 _—5§ 0O 00O0O0O0OO0OO0OD O
22002 200
-5 =5 -5 -5
22002 200
1 1 1 1
o 0o 5L o0 0oL L
1 1 1 1
o o L L o o L4
-1 -1 -1 -1
7 12 0053 00
-1 -1 -1 -1
7 12 9 0 5 00
Omega = L1 L1
o 0o 5L o0 0oL L
1 1 1 1
-1 -1 -1 -1
7 12 0053 00
-1 -1 -1 -1
7 12 005 00
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5 5 5 5
115500535
55 55
1165008 % 10000100
55555555 01001000
6 6 6 6 3 3
001 00O0OO0OO0
55555555
6 6 6 6 3 3 0 0010O0O00O0
Mo = 5 5 55N0_01001000
s s c 1 0000100
0o0gsllsgs 00000010
22555522 0 00O00O0OO0O1
6 6 3 3 6 6
55 5 5 5 5§
663366862 °

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

T(lOOOOOOlOOOO%OOOOl)
"IS NM in Vec(K)?", true

26 7 7 7

NN
|N
()}
NN
NN
N
~N
[
WG
wl'c_')
~N
N
[
w5
[
w
N —

“IS MN in Vec(K)?", false

26 26 13 10 10 13
MN(?363363—3366T?66T—)

T=12/1,rank = 6, ratio = 2/1,n2/r= 32/3
T'=52/1,r=5/6,T/n%=3/16

p2 =5/36,min T = 80/9, T-check is positive? 28/9
max r = 36/5 , r-check is positive? 1/6

IS NOMO a combination of T and Omega? , false

_ 14, 176
NoMp = 51T+ 17 Q0
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There are, 1, partitions and, 2, ranges, with a group size of, 24

KERNEL HAS LINEAR DIMENSION 18
out of total no. of elements equal to 48

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

"RG2" =1{1,2,3,4,7,8}

5 5> =1 -1 -4 -4 -1 -1
9 9 18 18 9 9 18 18
5 5> =1 -1 -4 -4 -1 -1
9 9 18 18 9 9 18 18
-1 -1 2 2 -1 -1 -1 -1
18 18 9 9 18 18 9 9
-1 -1 2 2 -1 -1 -1 -1
18 18 9 9 18 18 9 9
M, =
-4 -4 -1 -1 5 5 =1 -1
9 9 18 18 9 9 18 18
-4 -4 -1 -1 5 5 -1 -1
9 9 18 18 9 9 18 18
-1 -1 -1 -1 -1 -1 2 2
18 18 9 9 18 18 9 9
-1 -1 -1 -1 -1 -1 2 2
18 18 9 9 18 18 9 9
31 =5 =5 =5 =5 31 =5 =5
36 36 36 36 36 36 36 36
=5 31 =5 =5 -5 =5 =5
36 36 36 36 36 36 36 36
=5 =5 31 =5 =5 =5 =5 =5
36 36 36 36 36 36 36 36
=5 =5 =5 31 =5 =5 =5 =5
36 36 36 36 36 36 36
=5 31 =5 =5 31 =5 =5 =5
36 36 36 36 36 36 36 36
31 =5 =5 =5 =5 31 =5 =5
36 36 36 36 36 36 36 36
=3 =5 =5 =5 =5 =5 31 =5
36 36 36 36 36 36 36 36
-5 =5 =5 =5 =5 =5 =5 31
36 36 36 36 36 36 36 36
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1 1 =L =1L =4 -4 -1 -1
10 10 5 5 10 10
1 1 =L =1 =4 -4 -1 -1
10 10 5 5 10 10
-1 -1 -1 -1 -1 -1
z 2 1 7 7 37 7
-1 -1 -1 -1 -1 -1
2 3 17 7 7 7
Mc-scaled = Nc-scaled =
-4 -4 -1 -1 4 1 =L =1
5 5 10 10 10 10
=4 =4 -1 -1 7 1 =1 =1
5 5 10 10 10 10
-1 -1 -1 -1 -1 -1
% 7 2 2 2 & 1t 1
-1 -1 -1 -1 -1 -1
% 4 2 2 4 & 11
1] =2 =2 =2 =3 1 =2 =2
31 31 31 31 31 31
-2 ] =2 =2 ] =2 =2 =3
31 31 31 31 31 31
> =5 ] =2 =2 =2 =2 =3
31 31 31 31 31 31 31
-2 > > ] =2 =2 2 =3
31 31 31 31 31 31 31
-2 ] =2 =2 ] =2 2 =3
31 31 31 31 31 31
1] =2 =2 =2 =2 ] =2 =3
31 31 31 31 31 31
B e R ek Rk et B R
31 31 31 31 31 31 31
B e R W W S S R |
31 31 31 31 31 31 31
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11 -1 -1 1 1 -1 -1
9 9 9 9 9 9 9 9
i1 -1 -1 1 1 =1 -1
9 9 9 9 9 9 9 9
-1 -1 2 2 -1 -1 -1 -1
18 18 9 9 18 18 9 9
-1 -1 2 2 -1 -1 -1 -1

NoM. = 18 18 9 9 18 18 9 9 MoN. =

Tl 1 -1 -1 11 -1 TOF
9 9 9 9 9 9 9 9
i1 -1 -1 1 1 =1 -1
9 9 9 9 9 9 9 9
-1 -1 -1 -1 -1 -1 2 2
18 18 9 9 18 18 9 9
-1 -1 -1 -1 -1 -1 2 2
18 18 9 9 18 18 9 9

11 -1 -1 1 1 =1 -1

9 9 18 18 9 9 18 18

11 -1 -1 1 1 -1 -1

9 9 18 18 9 9 18 18

-1 -1 2 2 -1 -1 -1 -1

9 9 9 9 9 9 9 9

-1 -1 2 2 -1 -1 -1 -1

9 9 9 9 9 9 9 9

commutator =

11 -1 -1 1 1 =1 -1

9 9 18 18 9 9 18 18

11 -1 -1 1 1 -1 -1

9 9 18 18 9 9 18 18

-1 -1 -1 -1 -1 -1 2 2

9 9 9 9 9 9 9 9

-1 -1 -1 -1 -1 -1 2 2

9 9 9 9 9 9 9 9
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0 0 72+ 0 0 & &
0 0 5+ 0 0 & &
3 7§ 0 0 33 53 00
3 5 0 0 T3 I3 0 0
0 0 &% 55 0 0 & &
0 0 5+ 0 0 & &
T3 g 0 0 g 13 0 0
3 T3 0 0 73 I3 0 0

Eigenvalues M,

[0.,0.,0.,,0.,0., 2.,0.6666666667, 0.4444444444]
Eigenvalues N,

[2., 1.691868003, 0.1970208860, 0., 0., 1., 1., 1.]
Eigenvalues M.-scaled

[o., o, 0., 0.,0., 3., 1.400000000, 3.600000000]

Eigenvalues N-scaled

[2.322580645, 1.964749939, 0.2287984489, 0., 0., 1.161290323, 1.161290323,
1.161290323]

NullSpace M,

{[01 Oa 01 Oa 11 _11 01 O]a [_1l 1’ 01 0’ 01 Oa 01 O]a [11 Oa 11 Oa O! 1) 1’ O]) [1! O) 1’ 01 0’ 11 O’ 1]1
[O’ 01 _15 ]-7 O’ 01 OJ 0] }

NullSpace N,
{[11 Os 01 O’ 01 _1s 01 O]s [01 11 01 O’ _11 Os 01 O]}
Eigenvalues M

[0, 0., 0.0, 2., 0.6666666667, 8.935416159, 0.397917175]
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Eigenvalues Ny
[0,0,2.,2.,1,1,1,1]
NullSpace M

{[01 Os 01 O’ 01 O’ 1’ _1]s [01 Os 01 O’ 11 _1s 01 O]s [01 Os 11 _1’ 01 Os 01 O]s [11 _1’ O’ 0’ 01 Os 01
o}

NullSpace Ng

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

Eigenvalues M

[1.,-1.333333333,7.142286814, -0.808953480, -1., -2., -1, -2.]
Eigenvalues N

[-2.,6.531128874,-1.531128874,0.,0.,,-1.,-1., -1.]

NullSpace M

{}

NullSpace N

{{-1,0,0,0,0,1,0,0],1I0,-1,0,0, 1, 0, 0, O]}

Harmonic Basis

00110011 01001000
00110011 10000100
11001111 00010O0O00O0
11001111 001000O00O0
00110011 10000100
00110011 01001000
11111100 0000O0OO0OO0T1
11111100 00000010

Commutator(s)
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00 -1 -1 00 -1 -1
00 -1 -1 00 -1 -1
11 0 0 11 0 O
11 0 0 11 0 O
1,2: commutator =
00 -1 -1 00 -1 -1
00 -1 -1 00 -1 -1
11 0 0 11 0 O
11 0 0 11 0 O
{3’ 5’617}
R: [4,3,8,2,8,7,5, 3]
B:[7,8,1,7,3,4,4,6]

TRACE TWO =1

detAT=%(1+t)2(—1+t)2(t)2

o | o o
o o o
o o= o
o o o=
o
o
o (XN [V,]
o o= Oolun o

o
o
o
o

AT =

o Ol
(@) (][9]

o [«)][9;]
o
o
o

o
o
o
[«2] [V, BN« [V;]
o O

A=

0 0O

A~

o
o

2
6

=

AT ranking is 4, "vs", 8

_ 5 _ _ _ 2 _ 3 _
LeveI2det-—268435456( 1+s)(2+s)(1+s)(—-444 +24s— 181s 38s 4

s — 2524+ 559) (640025605 + 112052 — 19253 + 121s* — 105> +s®) (6 - s +

52)
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RANK of R is 6

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

B rankingis 3, "vs", 6
BBAR ranking 1, "vs", 2

"R CYCLES", 1 + v[3] v[8]
"B CYCLES", 1 + v[4] v[7]

Eigenvalues

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

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

NullSpace of R
{[0,0,0,0,0,1,0,0l1[1,0,0,0,0,0, 0, O}
NullSpace of B

{[0, 1,0,0,0,0,0,0][0,0,0,0, 1,0, 0, O}
NullSpace of R*
{[0,-1,0,0,0,0,0,1],[0,0,-1,0, 1, 0, 0, OI
NullSpace of B*
{-1,0,0,1,0,0,0,0]1I0,0,0,0,0, -1, 1, OI}
FIXED POINTS DIMENSION 1
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1 3 3 1 7 2
O 5 5 19 2 ! 10 5
1 9o £ 3 1 1 2 3
00 O 0 08 0O O 2 10 5 2 5 10
000 O 800 O 3 7 o 1L 3 2 1 4
5 10 2 10 5 2
00 0O O OO0 0 16
3 3 1 9 2 7 41 1
00 0O O 0016 O 10 5 2 5 10 2
PROTO-M = N =
08 0 0000 O 1 1 3 2 g 1 3 7
2 10 5 2 5 10
8 0O O 0 OO O O
1 L 2 72 1 o 3 3
00 0 1e OO0 O O 2 5 10 2 10 5
0016 0 00 0 O 7 2 1 1 3 3 4 1
10 5 2 5 10 2
2 3 1 7 3 1
5 70! 3105 2 O

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

"ldemSolvability Check", 1 "Trace mark", 0, "Rank mark", 2, "for kernel rank", 2

degree 1: % (v[1]+ v[2] + 2vVv[3] + 2Vv[4] + v[5] + v[6] + 2Vv[7] + 2V[8])
degree 2: % (v[1]vie] + v[2]v[5] + 2Vv[3]vI8] + 2Vv[4]v[7])

Group spectrum 1+ t + £2
KERNEL STRUCT URE

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

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

m2 =1[000010000,1,00,000002,002,0,0,0,0,0,0, 0]

supp 2 = {5, 10, 18, 21}

u2 =1[5,6,3,5,10,7,4,7,6, 10,5, 4, 3,5, 3, 4,5, 10,4, 7,10,5,5,6, 7,3, 6, 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], [3], [1], [2]]
Action of B on ranges, [[4], [2], [1], [2]]

(1 111
B‘(s 3 6 6)
RPARTS [5, 2, 4, 5, 2, 1]
BPARTS [3, 6, 3,5, 1, 1]

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

by =11, 3, 4,5}
b, ={2,6,7, 8}
b3 =1{1, 2,3, 4}
by =15, 6, 7, 8}
bs =1{3,5,6,7}
bg =11, 2, 4, 8}
by =1{1,2,7, 8
bg =1{3,4,5, 6}

08/22/2008 08:27 AM



http://sadie:15001/home/ph/maple/TRun43123...

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

b1 =11,3,5,7}
b11 =12, 3,6, 7}
b1> =12, 4,6, 8

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

h2] O 0 0 0 hn1] O 0
0 hn2] O 0 h[1] O 0 0
0 0 hl2] O 0 0 0 h[1]
0 0 0 h2] O 0 h[1] O

Centralizer =
0O n[1 O 0 h[2] O 0 0
hil] o0 0 0 0 h[2] O 0
0 0 0 ~hnl1 O 0 h[2] O
0 0 h[1] O 0 0 0 h[2]
LIE STRUCT URE

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

0O 1 0 -11
0O 1 -1 0 1
-11 0 0 1
CLE = 0O 1 0 0 O
0O 01 0 O
O 0 0 1 O
O 0 0 0 1
1 0 0 0 O

R and B Cycles. V.
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1 1 1 1
00300003 000320030
1 1 1 1
0020000 3 coolooio
1 1 1 1
00300003 000320030
1 1 1 1
0020000 3 coolooio
Or = 1 1QB= 1 1
00300003 000320030
1 1 1 1
0020000 3 coolooio
1 1 1 1
00300003 000320030
1 1 1 1
0020000 3 coolooio
Qr in Vec(K)? , {{3, 8}}, true
Qg in Vec(K)?, {{4, 7}}, true
1 1 -1 -1
0§ 0 3 5 0 =5
1 1 -1 -1
g 0 3 0 0 & 0 =
-2 -1 1 -1 -1 1 =1 1
12 12 6 6 12 4 6 2
1l 5 1 =1 -1 1 =1 1
V_12 12 6 6 4 12 2 6
-1 -1 1 1
s 03 0 0§ 0 3
-1 -1 1 1
o 2L oz 1 o 3 o0
1l -1 1 =1 5 1 =1 1
12 4 6 2 12 12 6 6
1 -1 1 -1 -1 =5 =1 1
4 12 2 6 1 12 6 6
Omega-checks true, true
nR=(oo%oooo%)vs(oo%oooo%) uQg vs Q(-v) ~1
_ 1 1 1 1 -1
mg=(0 00300 2 0]Jvs(0 00100410 ugvsau+v)
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LOCAL GROUPS

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

http://sadie:15001/home/ph/maple/TRun43123...

1, "range’, [3, 8], [[8, 8, 3, 8,3, 3, 3, 8], [3, 3, 8,3, 8,8,8,3]]

2, "rangeul [41 7]’ [[7’ 7’ 4’ 7’ 4’ 4’ 4’ 7]’ [4’ 4’ 7’ 4’ 7’ 71 7’ 4]]

w

, 'range", [2, 5], [[5, 5, 2,5,2,2,2,5],[2,2,5,2,5,5,5, 2]]

41 "range"’ [1’ 6]’ [[6l 6’ 1’ 6’ 1’ 1’ 1’ 6]’ [1’ 1’ 6’ 11 6’ 6’ 6’ 1]]

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

1, "range’, [3, 8], [[8, 8,3, 3, 3,3,8,8],[3,3,8,8,8,8, 3, 3]

AW N

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

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

1, "range’, [3, 8], [[8, 3, 3, 8,8, 3,3, 8], (3, 8,8, 3, 3, 8,8, 3]]

2’ "range", [47 7], [[71 4’ 4’ 7’ 7’ 47 47 7], [4’ 7’ 7, 4, 4, 77 7’ 4]]

3, "range", [21 5]’ [[5’ 2’ 2’ 5’ 5’ 2’ 2’ 5]’ [2l 5’ 5’ 2’ 2’ 5’ 5’ 2]]

4
4

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

, 'range”, [1, 6], [[6, 1,1,6,6,1,1,6],[1,6,6,1, 1,6, 6, 1]]

1, "range’, [3, 8], [[8, 3, 8, 3,8, 3,8,3],[3, 8,3, 8,3,8,3, 8]

2’ "range"’ [4’ 7]’ [[7’ 4’ 7’ 4’ 7’ 4’ 7’ 4]’ [4l 7’ 4’ 7’ 4’ 7’ 4’ 7]]

3, "range", [27 5]’ [[51 21 51 21 51 21 51 2]1 [2’ 5’ 21 51 21 51 21 5]]

4, "range", [1’ 6]1 [[6’ 1’ 6’ 1’ 6’ 17 6) 1], [1’ 6, 1) 6, 1’ 6’ 1’ 6]]

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

1, "range’, [3, 8], [[8, 3, 8, 8, 8,3, 3,3],[3, 8,3, 3, 3, 8,8, 8]

21 "range“’ [4’ 7]’ [[7’ 4’ 7’ 7’ 7’ 4’ 4’ 4]’ [4l 7’ 4’ 4’ 4’ 7’ 7’ 7]]

3’ "range"’ [2’ 5]’ [[5’ 2’ 5’ 5’ 5’ 2’ 2’ 2]’ [2’ 5’ 2’ 2’ 2’ 5’ 5’ 5]]

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

1, "range", 3, 8], [[8, 8, 8, 8, 3, 3, 3,3],[3, 3, 3, 3,8, 8, 8, 8]
2,"range", [4,71,[[7,7,7,7,4,4,4,4],[4,4,4,4,7,7,7, 7]
3, "range”, [2, 5], [[5, 5,5,5,2,2,2,2],12,2,2,2,5,5,5,5]]
4, "range", [1, 6], [[6, 6,6,6,1,1,1,1],[1,1,1, 1,6, 6, 6, 6]]

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

g1 = [l
g = [I1, 2]]
linear dimension, 2

"Symmetric?", true

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

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

2[1]=(1 o)
01

2, "coeff", 1

2[2]=<0 1>
10

Check abelian

1, 2, true
1. 1.
EIGS =
G5

PermChars : =
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Group spectrum: 1+ t+ t2

= N R
= O =
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Molien Series to order 10: 1+t + 2t2 + 2t3 + 3t4 + 3t5 + 4t6 + 4t7 + 5t8+ 5t9 +

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, 3]}, {9,
[2’ 4]}’ {]'O’ [2’ 5]}’ {11’ [2’ 6]}’ {12’ [2’ 7]}’ {13’ [2’ 8]}’ {14l [3l 4]}’ {15’ [3’ 5]}’ {16’ [3’
61}, {17, 3, 71}, {18, 3, 8]}, {19, [4, 5]}, {20, [4, 6]}, {21, [4, 7]}, {22, [4, 8]}, {23, [5, 6]},
{24, [5, 71}, {25, [5, 81}, {26, [6, 71}, {27, [6, 8]}, {28, [7, 8]}

KERNEL HIERARCHY

m2 =

(0O00010000100000002002000000O00)

{5, 10, 18, 21}

uz2 =

(5635107476105 43534510471055¢67736S5

{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 2 2 11 2 2)

ml=(1122112 2)
ul=(5 55555 5 5)

picheck (1 1 2 2 11 2 2)

Column Projections
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2 3
00500003
3 7
OOﬁOOOOE
00 1 00OO0O0 O
oo 2 o000 3
Py = , 3 idem-checks NO-checks
001—00000ﬁ
3 2
00500003
1 1
00500005
00 0 0OO 1
7 3
OOOﬁOOEO
2 3
00050050
1 1
00050050
00 1 0 0 O
Py = 5 , idem-checks NO-checks
00 §O §O
3 7
OOOﬁOOEO
000 O OO 1 O
1 1
00030050
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1 1
05003000
01 00 0 0OO

3 7
Ol—OOOEOOO
02002000

P3 = idem-checks NO-checks
0 00O 1 00O

1 1
05005000

3 2
05005000

7 3
Ol—OOOﬁOOO
1 0000 O OO
1 1
50000500
2 3
§0000§00
7 3
EOOOOEOO .

Py = ) . idem-checks NO-checks
EOOOOEOO
0O 00O 1 00
3 7
EOOOOEOO
3 2
§0000§OO

Row Projections
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1 1 2 7 1 45 1 1 8 4 32 5 4 4 8 16
6 12 15 30 12 10 5 3 3 15 15 3 5 5
1l 1 1 2 4 1 1 7 4 8 8 32 7 4 16 56
12 6 10 15 12 5 30 3 3 5 15 3 5 15
1l 1 1 1 7 1 1 l6 4 16 8 28 8 8
15 20 3 6 60 10 6 15 5 3 3 15 5 3
vz 1 1 1 1 1 4 1 28 16 8 16 8 4 4 8
60 15 6 3 10 20 6 15 15 3 3 5 5 3
T= NM =
1l o £ 1 1 1 2 1 4 o 26 16 8 4 32 8
12 30 5 6 12 15 10 3 15 5 3 3 15 5
o L L1 1 1 1 7 2 o 4 16 8 4 8 56 32
12 5 10 12 6 30 15 3 5 5 3 3 15 15
1l 1 1 4 1 7 1 1 4 8 8 16 28 16 8
20 10 6 15 60 3 6 5 5 3 15 15 3 3
1l 7 o 1 1 1 1 1 8 28 5 8 4 16 8 16
10 60 6 20 15 6 3 5 15 3 5 15 3 3
CHECKING NULLSPACES
mA=[-1,1,1,-1,1,-1,-1, 1]

00 -11001 -1 -ts -s t s -t t -s
kerNe=]1 0 -1 0010 -1 -t 0 -s s+t 0 -t s+t —s| RB
01 -10100 -1 -t 0 t O 0 -t O t

checks

mAviaker NC (-1 -1 1)
0O -1 0 0 0 0 -s+t O
O 0 0 -1 -s+t O 0 0
-1 0 0 O -t 0 0
0O 0 -1 0 0 0 t )

ker Mg = RB checks
0O 0 0 1 —t+s O 0 0
0O 1 0 O 0 —-t+s O
O 0 1 O 0 —t s
1 0 0 O -s t 0 0
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1 01 0 -1 s —=s+t s 0O O
1 01 -1 0 s 0 t 0 O
1 0 0 0 O t 0 s+t 0 -t
1 -1 1 0 O ) t -s 0
ker M. = RB checks
O 0 01 o t 0 s 0O O
0O 0 0 0 1 t -t+s t 0 O
0O 1 0 O O t -t s 0
O 01 0 O s 0 0 0 t
nxT=(4 0 4 0 0)
1 1 2 1 3 1
13 2 5 20535 3
1 3 1 7
> 1 095 0345 1 10000000
1 e 1 3 01 0000O0T1
2011012100 00101000
2 3 7 1 Z 3 o 3
) 5 10 10 10 5 10 . 00010000
RNpR* = , RR* =
1 9 1 Z 1 13 00101000
2 10 2 10
0000O0O1O00
o 1 1 3 1 4, 2 1
2 2 5 2 5 2 00000010
37 3 o 32 1 7 01 0000O0T1
5 10 10 10 5 10
1 3 1 7
51 035 035435 1
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1 3 1 7
1 53 1 30 045
1743 191 1 2
2 5 2 2 2 5 10010000
33 1 32272 7 01000000
10 5 10 5 10 10
s . , 00100000
|t 211 z29 045G  f1to0010000
BNgB* = BB =
1l o2 1 4 1 1 3 00001000
5 2 2 5
- . ; 00000110
07317 0371 1 00000110
1 7 1 3 000O0O0O0O01
0+ L 011 13
7 2 7 3 3 3
705 0 165 10 10 1
Do these reconstitute N? , true
Ranks: 6, 6, "vs", 2
8 8 8 8
o o280 o 23
8 8 8 8
0 0330 033
-8 -8 -8 -8
2 FLoo032Loo
-8 -8 -8 -8
3 3003 3500
CNM = g 3 g 3 Skew T =
o o028 0 o ¢
8 8 8 8
o 0o 28 0 o §38
-8 -8 -8 -8
3 30035 3500
-8 -8 -8 -8
2 Looz2Loo
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0 0 & 0 0 % &
0 0 55 & 0 0 15 &
=+ 55 0 0 5 3 0 0
2L 330 0 5 55 00
0 o Z L g o L1 Skew Omega =
60 10 15 20
0 0 5% 0 0 & &
S T3 0 0 I £ 0 0
3L 0 0 55 = 00
0o 0 L5 0 0 55
0 0 55 0 0 5 5
= > 0 0 F 3 00
=2 30 0 333 00
0o 055 0 0 55
0 0 55 0 0 &5 55
= > 0 0 x5 00
=2 30 0 333 00
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8 8 1 2 7 1 3 3
300 00300 1 2 5§19 2 915 5
8 8 1 3 2 1 3 7
03 0 03000 2 1165 9 2 35 19
16 16 E 1 7 3 1
005 00007 50! 2105 2 °
16 16 7 2 1 3 3 1
000 200 0 S & 5 1 2 5 0 3
Mo = 8 8 No_l 7 3 1 2 3
020 0300 O 5 0 &5 32 1 5 £ 35
8 8 1 3 3 1 7 2
300 0030 0 0 5 2 5 35 1 & ¢
16 16 3 3 1 2 7 1
000 200 0 5 i 3 0 £ &1 3
16 16 3 7 1 3 2 1
005 0000 % 510 % 2105 201
IS NM a combination of T and Omega?", true
NM = 16T + 0Q
ofi 1 1 1 11 1 1 11 1 1 11 1 1 11 1 1
6 6 12 12 6 6 12 12 6 6 12 12 6 6 12 12 6 6 12 12
T(llLlllLLLLlLlLOLLLLl)
3 6 15 60 6 3 20 15 15 10 6 12 5 10 12 30 15 12 6
"IS NM in Vec(K)?", true
Nv(le 8 16 28 8 16 4 16 32 8 8 4 16 8 5 4 56 32 4 8
3 3 15 15 3 3 5 15 15 5 3 3 5 5 3 15 15 3 3
"IS MN in Vec(K)?", false
14 22 46 14 14 22 26 22 10 34 22 2 38 26 10
MN(?Z—sl—sz?l—s—sTs—s?zl—sTs§21—51—szT)

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

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18

IS NOMO a combination of T and Omega? , true
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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" = {{3, 5,6, 7},{1, 2, 4, 8}}
"PT2" = {{1,2,7,8},{3, 4,5, 6}}
"PT3" = {{1, 4, 5, 8, {2, 3, 6, 7}}
"PT4" ={{1, 3, 5, 7}, {2, 4, 6, 8}}
"PT5" ={{1, 3, 4, 5},{2, 6, 7, 8}}
"PT6" = {{1, 2, 3, 4}, {5, 6, 7, 8}}

"RG1" = {3, 8}

"RG2" = {4, 7}

"RG3" ={2, 5}

"RG4" = {1, 6}
20 -4 -8 -8 -4 20 -8 -8
9 9 9 9 9 9 9 9
-4 20 -8 -8 20 -4 -8 -8
9 9 9 9 9 9 9 9
-8 -8 32 -16 -8 -8 -16 32
9 9 9 9 9 9 9 9
-8 =8 -16 32 -8 -8 32 16
9 9 9 9 9 9 9 9

Mc = N¢ =

-4 20 -8 -8 20 -4 -8 -8
9 9 9 9 9 9 9 9
20 -4 -8 -8 -4 20 -8 -8
9 9 9 9 9 9 9 9
-8 =8 -16 32 -8 -8 32 16
9 9 9 9 9 9 9 9
-8 -8 32 -16 -8 -8 -16 32
9 9 9 9 9 9 9 9
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31 13 47 101 13 -5 29 83
36 36 180 180 36 36 180 180
13 31 29 47 -5 13 83 101
36 36 180 180 36 36 180 180
47 20 31 13 101 8 13 -5
180 180 36 36 180 180 36 36
101 47 13 31 8 29 -5 13
180 180 36 36 180 180 36 36
13 -5 101 8 31 13 47 29
36 36 180 180 36 36 180 180
-5 13 83 29 13 31 101 47
36 36 180 180 36 36 18 180
29 83 13 =5 47 101 31 13
180 180 36 36 180 180 36 36
8 101 -5 13 29 47 13 31
180 180 3 36 180 180 36 36
-1 -2 -2 -1 -2 =2
l = = 5= 5 1 5 5
-1 -2 =2 -1 -2 =2
s ! =35 1 5 5 3
-1 -1 -1 -1 -1 -1
% 72 1 7 7 7 37 !

-1 -1 -1 -1 -1 -1
% 3 2 7 7 1 7
Mc-scaled = Nc-scaled =
=1 1 =2 =2 1 =1 =2 =2
5 5 5 5 5 5

-1 -2 -2 -1 -2 =2
1l = = 5= 5 1 5 5
-1 -1 -1 -1 -1 -1
% 2 2 72 7 1 =7
-1 -1 -1 -1 -1 -1
7 2 7 7 7 21
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1 13 47 101 13 -5 29 83
31 155 155 31 31 155 155
3 4 29 47 -5 13 8 101
31 55 155 31 31 155 55
47 29 4 13 101 8 13 -5
155 155 31 55 55 31 31
101 47 13 4 8 29 -5 13
55 155 31 55 55 31 31
13 -5 101 8 4, 13 47 29
31 31 155 155 1 155 155
—> 13 8 29 13 ; 101 47
31 31 55 55 31 155 155
29 8 13 -5 47 101 4 13
155 155 31 31 155 55 31
8 101 -5 13 29 47 13 4
155 155 1 31 155 155 31
0O000O0OO0OO0OO0OO 0O000O0OO0OO0OO0OO0O0O
0O000O0O0OO0OO0O0O 0O000O0OO0OO0OO0OO0ODO
0O000OO0OO0OO0OO0OO 0O000OO0OO0OO0OO0OO
000O0O0OO0OO0OO 000O0O0OO0O0OO
NcM, = McN¢ = commutator =
0O000OO0O0OO0OO00O 0O000O0OO0OO0OO0OO0O0O
0O000OO0OO0OO0OO0OO 0O000O0OO0OO0OO0OO0OO
0O000O0O0OO0OO0O0O 0O000O0OO0OO0OO0OO0OO
0O000OO0OO0OO0OO0O0O 0O000O0OO0OO0OO0OO0ODO
0 00OOOOO
0 00OOOOO
0 00OOOOO
000O0O0OO0OO0OO
0 00OOOOO
0 00OOOOO
0 00OOOOO
000O0O0OO0O0O

Eigenvalues M,
[0.,0.,0.,0.,0.,5.333333333, 10.66666667, 7.111111111]

Eigenvalues N
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[2.888888889, 1.447213595, 0.5527864046, 1.447213595, 0.5527864046, 0., 0., 0.]
Eigenvalues M-scaled

[o., 0., 0., 0.,0., 3., 2.400000000, 2.600000000]

Eigenvalues N.-scaled

[3.354838710, 1.680635143, 0.6419455026, 1.680635143, 0.6419455026, 0., 0., 0.]
NullSpace M,

{[_11 0’ 0! 01 0! 1, 07 O]a [1! Oa 07 ]" 11 01 0’ 1]1 [01 01 01 _11 01 01 1’ 0]1 [01 ]-1 0’ 01 _11 01 01
0,(1,0,1,1,1,0,0, 0}

NullSpace N,
{[fo,0,-1,1,0,0,1,-1},10,1,-1,0,1,0,0,-1],[1,0,-1,0,0, 1, 0, -1J}
Eigenvalues M

[10.66666667, 5.333333333, 10.66666667, 5.333333333,0.,0.,0.,0.]

Eigenvalues Ny

[4.,1.447213595, 0.5527864046, 1.447213595, 0.5527864046, 0., 0., 0.]

NullSpace M

{[07 Os 01 _1’ 0’ Os 11 O]s [0’ 0) _]-’ 0’ 0’ 0) 01 1]1 [0’ 11 0’ Os _1’ 0) 0’ O]s [_1’ Ol O’ O’ O’ 11 01
o}

NullSpace Ny
{[07 Os 11 _1’ 0’ Os _1’ 1]’ [O! 1’ O’ _11 1! O’ _1’ 0]1 [15 01 Os _1’ 0) 11 _1’ 0]}
Eigenvalues M

[-2.666666667, 2.666666667, -5.333333333, 5.333333333, -2.666666667,
2.666666667, -5.333333333, 5.333333333]

Eigenvalues N
[4.,-0.5527864046, -1.447213595, -0.5527864046, -1.447213595, 0., 0., 0.]
NullSpace M

{}
NullSpace N
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{[07 1’ _1’ 0! 1’ Os 0’ _1]1 [O’ Ol _1’ 11 O’ Ol 1’ _1]1 [1’ O’ _11 0’ 0’ 1’ O’ _1]}

Harmonic Basis

vl W o U1 O

{3, 5,6, 8

TRACE TWO =1

detAT=%(1+t)2(—l+t)2(t)2

o

o o=

o ol

o

o

(@) [«2][9;]
(2] [N« [V, ] o

[e2][V,]
o

AT =

o
o
o
o
|

o

o

o
[e2] [N [V; ]

[e2][¥;]
|

o
o

|
A=

AT ranking is 4, "vs", 8
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_ 5 3 2 3 4 5 556
Level 2 det = 568435456 (11840 + 1472s — 1788s“ + 980s~ + 115s 117s 27s
+557 ) ( —2880 — 24965 — 234052 — 105253 — 68354 — 1535° — 45 + 457 + 358 &
59 Y(=1+5s)
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[2] v[3] v[4] v[6] v[7] v[8]
"B CYCLES", 1 + v[1] v[3] v[5] v[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: [0,0,0,0.,-1,,1,1.1,-1.1]
NullSpace of R
{[0,0,0,0,1,0,0,0l1[1,0,0,0,0,0, 0, O}
NullSpace of B

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

NullSpace of R”
{-1,0,0,0,0,0,1,0],10,0,1,0,-1,0, 0, O]}
NullSpace of B*
{[-1,0,0,1,0,0,0,0],I0,0,0,0,-1,0, 0, 11}
FIXED POINTS DIMENSION 1
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2 2 4 3 1 11
0 531 1 5 3715
2 o 2 8 3 1 1 7
OO0 O O 80 0 o 5 3 15 5 3 15
000 008 0 0 2 2 g2 1 1 {3
3 3 5 3 3 5
00 0O O O0O016 O
4 8 2 o 1L 7 3 4
00 O O OO0 0 16 15 15 5 15 15 5
PROTO-M = N =
800 0000 0 , 311 5 2 2 4
5 3 15 5 3 15
08 0 0 OO O O
3 11 7 2 o 2 8
0016 0 00 O O 5 3 15 § 3 15
000 16000 0 11,3 2 2 4 2
3 3 5 3 3 5
11 7 3 4 8 2
;5155 L 15155 0

"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] + 2vVv[3] + 2Vv[4] + v[5] + v[6] + 2Vv[7] + 2V[8])
degree 2: % (v[1]v[5] + vI2]vI6] + 2Vv[3]vI[7] + 2v[4]v[8])

Group spectrum 1+ t + t2

KERNEL STRUCT URE
"PT1"={{1, 2, 7, 8}, {3, 4, 5, 6}}
"PT2" ={{1,6, 7, 8,1{2,3,4,5}
"PT3" ={{1, 4,6, 7},{2, 3,5, 8}}
"PT4" ={{1, 3, 4, 6}, {2, 5, 7, 8}}
"PT5" ={{1, 2,4, 7},{3, 5, 6, 8}}
"PT6" = {{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 =[0,0,0,1,0,0,0,0,0,0,1,0,0,0,0,0,2,0,0,0,0,2,0,0,0,0,0, 0]
supp 2 =1{4, 11, 17, 22}

u2 =[6, 10, 4, 15, 9, 5, 11, 10, 8, 9, 15, 5, 7,6, 5, 5, 15,9, 11, 7, 9, 15, 6, 10, 4, 10, 8,
6]

suppu2 =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], [1], [2], [1]]
Action of B on ranges, [[2], [4], [1], [2]]

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

w=(l 1 21 4 2
5 15 15 5 15 15

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

b1 =1{1,4,6, 7}
b, ={2,3,5, 8}
by =11, 3, 4, 6}
by =1{1, 2, 3, 4}
bs = {5, 6, 7, 8}
bg =1{1,2,4,7}
b7 =13, 5,6, 8
bg =1{2,5,7, 8}
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bg ={1, 6, 7, 8}

big =12, 3, 4, 5}
b11 =11,2,7, 8}
b1, =1{3,4,5, 6}

http://sadie:15001/home/ph/maple/TRun43123...

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

Centralizer =

LIE STRUCT URE

h[1]
0
0
0

h(2]
0
0
0

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

R and B Cycles. V.

CLB =

5,5,5
0 0 0 hl2] O
h[l] O 0 0 h[2]
0 n1] O 0 0
0 0 ~hnl1 O 0
0 0 0 nm1] O
h2] O 0 0 h[1]
0 hl2] O 0 0
0 0 h2] O 0
0O 0 11 -1
-1 0 11 O
0O -1 11 O
0O 0 01 O
0O 0 00 1
1 0 00 O
0O 1 00 O
0O 0 10 O

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

0
0
0
h[2]
0
0
0
h[1]
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o o o o o o o o
i HIE A A A A A S
o o o o o o o o
15 i e | B | S L BT LS
o o o o o o o o
I A A A A A A A
o o o o o o o o
i A A A A I A A

I

S
—o —Hlo o o o o o o
—lo —Hlo o o Ao o o o
—lo —Hlo —Ho Ao - o o —o
o (@] o (@] o (@] o (@]
—lo —Hlo —Ho Ao - —lo o —o
Ao —Hlo «Hwv o Ao o Ao o
—lo —Hlo o o Ao o o o
o o o o o o o o

I

x

]

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

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

o | _3 —|N O —|mM o | _6 | _6
_I___3 o ,I___6 _I___Z o M o |
o _|___6 it AN~ o TN »Y
Mo o TN T o o G
—|mn o _I___6 ,I___6 o _I___3 —|N |
© —lm Hlo —Hl© 1___3 o 1_._6 1___2
—-lo o TN wY o 1_._6 s S
T _|___6 o TN _|___4
I
>

Omega-checks true, true

%) uQgr vs Q(I-V) ~ 1

|

—|©O

—|©O

—|©

1
6

)vs(o

—|©
—|©

|

11
660

1
6

1TR=(O

uQgvs Q(I+V) "~ 1

—|<t
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LOCAL GROUPS

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

1, "range”, [4, 8], [[8, 8,4, 4,4,4,8,8],[4, 4, 8,8, 8,8, 4, 4]]
2,"range", [3,71,107,7,3,3,3,3,7,71,13,3,7,7,7,7, 3, 31]

w

, "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]]
, 'range", [3,7],1(7,3,3,3,3,7,7,71,[3,7,7,7,7, 3, 3, 3]
, "range”, [2, 6], [[6, 2, 2, 2, 2,6,6,6],[2,6,6,6,6,2,2,2]]

AW N

, '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", [3,71,1007,3,3,7,3,7,7,31,13,7,7,3,7,3,3, 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”, {1, 3, 4, 6},{2, 5, 7, 8}}

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

http://sadie:15001/home/ph/maple/TRun43123...

1’ "range"’ [4’ 8]’ [[8l 8’ 8’ 8’ 4’ 4’ 4’ 4]’ [4’ 4’ 4’ 4’ 8’ 8’ 8’ 8]]

2’ "range"’ [3’ 7]’ [[7’ 7’ 7’ 7’ 3’ 3’ 3’ 3]’ [3l 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’ 11 1]’ [1’ 1’ 11 1’ 5’ 5’ 5’ 5]]

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

g1 = [l
g = [I1, 2]]
linear dimension, 2

"Symmetric?", true

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

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

2[1]=(1 o)
01

2, "coeff", 1

2[2]=<0 1>
10

Check abelian

1, 2, true
1. 1.
EIGS =
G5

PermChars : =

01
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= N R
= O =

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+t + 2t2 + 2t3 + 3t4 + 3t5 + 4t6 + 4t7 + 5t8+ 5t9 +
10
ot

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, 3]}, {9,
[2’ 4]}’ {]'O’ [2’ 5]}’ {11’ [2’ 6]}’ {12’ [2’ 7]}’ {13’ [2’ 8]}’ {14l [3l 4]}’ {15’ [3’ 5]}’ {16’ [3’
61}, {17, 3, 71}, {18, 3, 8]}, {19, [4, 5]}, {20, [4, 6]}, {21, [4, 7]}, {22, [4, 8]}, {23, [5, 6]},
{24, [5, 71}, {25, [5, 81}, {26, [6, 71}, {27, [6, 8]}, {28, [7, 8]}

KERNEL HIERARCHY

m2 =
(0001000000100000200002000000)

{4, 11, 17,22}

uz2 =
(610415951110891557655159117915610411

{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 2 2 11 2 2)

picheck (1 1 2 2 11 2 2)

Column Projections
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11 4
0001—50001—5
7 8
0001—50001—5
3 2
OOO§OOO§
000 1 00O0OTDO
Py = . 1 idem-checks NO-checks
0001—50001—5
8 7
0001—50001—5
2 3
OOO§OOO§
000 O 00O 1
1 2
00§OOO§O
1 2
OO§OOO§O
001 00O0O0ODO0
oo%ooo%o
Py = , . idem-checks NO-checks
OO§OOO§O
2 1
00§OOO§O
0O00OO0OO0OO0OO0OT1D0O0
2 3
OOgOOOgO
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3 2
OgOOOgOO
01 000 O OO

1 2
O§OOO§OO
0%0002200

P3 = , 5 idem-checks NO-checks
03000300
0 00OOOT1O00O0

2 1
O§OOO§OO

8 7
01—50001—500
1 000 O O0OO
3 2
gOOOgOOO
1 2
§OOO§OOO
£ 000000

Py = idem-checks NO-checks
O 000 1 00O
2 3
gOOOgOOO
2 1
§OOO§OOO
4 11
1—50001—5000

Row Projections
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11 111 5 1 2 4 8 8 16 176 ( 16 32 64
6 10 9 45 15 9 45 3 5 9 45 15 9 45
1l 1 1 7z 1 5 2 8 8§ 8 16 112 16 4 32 128
10 6 9 45 15 9 45 5 3 9 45 15 9 45
1l 1 1 1 1 1 5 2 8 8 16 16 16 16 4 32
18 18 3 5 9 9 15 9 9 3 5 9 9 15
117 1 1L 2 4 2 88 56 16 16 32 64 32
T 90 90 5 3 45 45 15 NM = 45 45 5 3 45 45 15
o L 2 4 1 1 1 11 o 16 32 64 8 8 16 176
15 9 45 6 10 9 45 15 9 45 3 5 9 45
1l o 2 8 1 1 1 7 16 o 32 128 8 8 16 112
15 9 45 10 6 9 45 15 9 45 5 3 9 45
11 g 2 1 1 1 1 16 16 5 32 8 8 16 16
9 9 15 18 18 3 5 9 9 15 9 9 3 5
2 4 2 o 1 7 1 1 32 64 32 5 88 56 16 16
45 45 15 90 90 5 3 45 45 15 45 45 5 3
CHECKING NULLSPACES
mA=[-1,1,-1,1,-1,1, -1, 1]
00 -1100 -11 -tst -s —-tst -s
kerNe=|1 0 -1 010 -10 -t0t 0 -tO0Ot O RB checks
01 -1001-10 -t 0 s t—-s -t0 s t-s
mAviaker NC (1 -1 1)
1 0 0 0O 0O -t s O
O 0 0 1 0 s -t O
0O 1 0 O t 0 -s O
0O 0 1 O 0 -t 0 s
ker Mg = RB checks
-1 0 0 O 0 t -s O
0O 0 0 -1 0 -s t O
0 -1.0 0 -t 0 s O
O 0 -10 0 t 0 -s
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0 1 -1 0 1 t s 0 0 O
0O 1 0 -11 -ss 0 O s+t
-11 O 0 1 O t -t 0 s+t
0O 1 O 0 O t s 0 —-s s
ker M. = RB checks
0O 0 1 0O O -t t 0 0 s+t
O 0 O 1 O t 0 O 0
1 0 O 0 O 0O s t O 0
0 00 0 1) -ttt o0 s t
nxt=(0 4 0 0 4)
3 7 2 8
1504 035 1 135
3 1 2 1 2 4 3 2
5 5 3 5 5 3 1 000O0O010O0
2 8 3 e 01 00O0O0O0ODO
O511515015
00101000
z 1 8 41 8 2 7
, 15 3 15 15 3 15 |00 010000
RNgR* = , RR* =
0 2 1 8 13 ¢ L 00101000
5 15 5 15
00O0OO0O0O1O00
2 g 3 2 3 471 2 1
5 5 3 5 5 3 10000010
3 7 2 8 000O0O0OO0O0O01
1504 035 1 13
8 2 7 7 1 8
is 315 0 153 135 1
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3 2 2 1
1§§10§§0
3 1 4 3 2 o 1 2
5 15 5 5 15 5 10010000
2 4 1 2111 4 1 01000000
3 15 3 3 15 3
001 0O0O0OO00O0
1 32 2102 Lo
5 3 5 3 1 0010O0O00O0
BNpB™* = ,BB* =
O%l()]_égl 00001001
3 5 3
0O 00OO0OO0O1O00O0
2 o M 23 4 4 3
5 15 5 5 15 5 0O 0O00O0O0OT10
111 512 4 1 2 00001001
3 15 3 3 15 3
2 1 3 2
O§§01§§1

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2

o 0§20 o338
o 0§30 043
L PFooF oo
~8 -8 _8 -8
CNM=TTOOTTOO Skew T =

o o0 8% 0 o 838
o 0o 28 0 o 238
$ o0
2 FLooz2Loo
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0 0 L35 0 0 5 &
0 0 154 0 0 35 =
= @ oo F Foo
FFoo F oo
. o 12 o 11 Skew Omega =
9 45 18 90
0 0 5 7 0 0 & &
5 5 0 0 3 I3 0 0
#3500 555 000
0o 0 L5 0 0 55
0 0 55 0 0 5 5
= > 0 0 F 3 00
=2 30 0 333 00
0o 055 0 0 55
0 0 55 0 0 &5 55
= > 0 0 x5 00
=2 30 0 333 00
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8 8 3 1 11 2 2 4
300 03000 1 5313 0 5 3515
8 8 3 1 7 2 2 8
030 00300 s L3135 5 0315
16 16 1 1 3 2 2 2
005 00050 3 315 3 3505
16 16 11 7 3 4 8 2
OOO?OOO? ﬁﬁ§1EE§O
M0=8 8 No = 2 2 4 3 1 11
§OOO§OOO 0§§E1§§ﬁ
8 8 2 2 8 3 1 7
O§OOO—00 §O§E§1§E
16 16 2 2 2 1 1 3
OO?OOOTO §§0§§§1§
16 16 4 8 2 11 7 3
00050007 15155 0 15155 !
IS NM a combination of T and Omega?", true
NM = 16T + 0Q
ofi 1 1 1 11 1 1 11 1 1 11 1 1 11 1 1
6 6 12 12 6 6 12 12 6 6 12 12 6 6 12 12 6 6 12 12
F(l1 7 11111 1 7 111 421 o111 1 1
3 590 90 5 3 18 18 45 9 6 10 45 9 15 ° 45 9 10 6
"IS NM in Vec(K)?", true
Nv(le 16 56 88 16 16 8 8 112 16 8 8 64 32 16 4 176 16 8 8
3 5 45 45 5 3 9 9 45 9 3 5 45 9 15 45 9 5 3
"IS MN in Vec(K)?", false
MN
(Mﬁﬁﬂﬁﬁﬂﬂ&ﬁﬂﬁ@@&%ﬁﬁﬁﬂ)
3 15 45 45 15 3 9 9 45 9 3 15 45 9 15 3 45 9 15 3

T=32/1,rank = 2, ratio = 16/1,n2/r= 32/1
T'=32/1,r=1/2,1/n%=1/2

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18

IS NOMO a combination of T and Omega? , true
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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, 2, 7, 8},{3, 4, 5, 6}}
"PT2" ={{1,6, 7, 8},{2, 3,4,5}
"PT3" ={{1, 4,6, 7},{2, 3, 5, 8}}
"PT4" ={{1, 3, 4, 6},{2,5, 7, 8}}
"PT5" = {{1, 2, 4, 7},{3, 5, 6, 8}}
"PT6" = {{1, 2, 3, 4}, {5, 6, 7, 8}}

"RG1" = {4, 8}

"RG2" = {3, 7}

"RG3" = {2, 6}

"RG4" = {1, 5}
20 -4 -8 -8 20 -4 -8 -8
9 9 9 9 9 9 9 9
-4 20 -8 -8 -4 20 -8 -8
9 9 9 9 9 9 9 9
-8 =8 32 -16 -8 -8 32 -16
9 9 9 9 9 9 9 9
-8 -8 -16 32 -8 -8 -16 32
9 9 9 9 9 9 9 9

Mc = N¢ =

20 -4 -8 -8 20 -4 -8 -8
9 9 9 9 9 9 9 9
-4 20 -8 -8 -4 20 -8 -8
9 9 9 9 9 9 9 9
-8 =8 32 -16 -8 -8 32 16
9 9 9 9 9 9 9 9
-8 -8 -16 32 -8 -8 -16 32
9 9 9 9 9 9 9 9
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31 83 7 107 =5 47 19 23
36 180 36 180 36 18 36 180
83 31 7 59 47 =5 19 71
180 36 36 180 180 36 36 180
7 7 31 8 19 19 =5 47
36 36 36 180 36 36 36 18
107 59 83 31 23 71 47 -5
180 180 180 36 180 180 180 36
-5 47 19 23 31 8 7 107
36 180 36 180 36 180 36 180
47 -5 19 71 83 31 7 59
18 36 36 180 180 36 36 180
19 19 -5 47 7 7 31 83
36 36 36 180 36 36 36 180
23 71 47 -5 107 59 83 31
180 180 180 36 180 180 180 3
-1 -2 =2 -1 -2 =2
l = 5 5 1 5 5 5
-1 -2 -2 -1 -2 =2
5 1 5= 5 5 1 5 5
-1 -1 -1 -1 -1 -1
2 2 ! = 7 7 1 =
-1 -1 -1 -1 -1 -1
4 7 2 ! 7 7 7 1
Mc-scaled = Nc-scaled =
1] =L =2 =2 4, =1 -2 -2
5 5 5 5 5 5
-1 -2 -2 -1 -2 =2
5 1 5= 5 5 1 5 5
-1 -1 -1 -1 -1 -1
4 7z ! = 7 7 1 =
-1 -1 -1 -1 -1 -1
=2 2 2 ! 7z 7 7 1
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1 8 7 107 -5 47 19 23
155 31 55 31 155 31 155
8 1 Z 33 47 -5 19 71
155 31 55 155 31 31 155
Z Z 1 83 19 19 -5 47
31 31 55 1 31 31 155
107 59 83 1 23 71 47 =5
155 155 155 155 155 155 31
—> 47 19 23 4 8 7 107
31 155 31 155 155 31 55
47 -5 19 71 8 | 7 59
155 31 31 155 155 31 55
19 19 -5 47 7 7 | 8
1 31 31 155 31 31 55
23 71 47 =5 107 59 83 1
155 155 155 31 155 155 155
0O000O0OO0OO0OO0OO 0O000O0OO0OO0OO0OO0O0O
0O000O0O0OO0OO0O0O 0O000O0OO0OO0OO0OO0ODO
0O000OO0OO0OO0OO0OO 0O000OO0OO0OO0OO0OO
000O0O0OO0OO0OO 000O0O0OO0O0OO
NcM, = McN¢ = commutator =
0O000OO0O0OO0OO00O 0O000O0OO0OO0OO0OO0O0O
0O000OO0OO0OO0OO0OO 0O000O0OO0OO0OO0OO0OO
0O000O0O0OO0OO0O0O 0O000O0OO0OO0OO0OO0OO
0O000OO0OO0OO0OO0O0O 0O000O0OO0OO0OO0OO0ODO
0 00OOOOO
0 00OOOOO
0 00OOOOO
000O0O0OO0OO0OO
0 00OOOOO
0 00OOOOO
0 00OOOOO
000O0O0OO0O0O

Eigenvalues M,
[0.,0.,0.,0.,0.,5.333333333, 10.66666667, 7.111111111]

Eigenvalues N
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[0., 0., 0., 2.888888889, 0.3212986242, 0.7071405096, 1.362246242, 1.609314622]
Eigenvalues M-scaled

[o., 0., 0., 0.,0., 3., 2.400000000, 2.600000000]

Eigenvalues N.-scaled

[0., 0.,0.,3.354838710, 0.3731209831, 0.8211954308, 1.581963379, 1.868881498]

NullSpace M,

{[O! 1, 07 O’ 01 _1a 07 O]a [O! Oa 1! O’ 01 01 _11 O]a [O! Oa 07 11 11 ]-1 1’ 0]1 [01 01 0’ _11 01 01 01
1,[1,0,0,1,0,1,1,0] }

NullSpace N,

{[_11 0’ 1! 01 _11 0’ 1! O]’ [_1a 11 O’ 01 _1a 11 O’ 0]1 [_11 01 01 1! _1’ 01 01 1]}
Eigenvalues M
[10.66666667, 5.333333333, 10.66666667, 5.333333333,0.,0.,0.,0.]

Eigenvalues Ny

[0.,0.,0.,4.,0.3212986242, 0.7071405096, 1.362246242, 1.609314622]

NullSpace M

{[07 _11 O’ 0’ 0’ 11 01 O]s [0’ 0) _]-’ 0’ 0’ 0) 11 O]s [_1’ 01 O’ O’ 1’ 0) 0’ O]s [O’ 0) 0’ 1’ 01 O’ O’
-1}

NullSpace Ny
{[_11 1’ O’ 0’ _11 1’ O’ 0]’ [_15 01 11 01 _15 01 11 0]1 [_11 O’ 0’ 1’ _11 O’ 0’ 1]}
Eigenvalues M

[-2.666666667, 2.666666667, -5.333333333, 5.333333333, -2.666666667,
2.666666667, -5.333333333, 5.333333333]

Eigenvalues N
[0.,0.,0.,4.,-0.3212986242, -0.7071405096, -1.362246242, -1.609314622]
NullSpace M

{}
NullSpace N
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{[17 _11 O’ Ol 1’ _11 O’ 0]! [O’ _11 11 01 O’ _11 11 0]1 [0’ _1’ 0! ]-’ 0’ _1’ Ol ]-]}

Harmonic Basis

0O 6 10 4 15 9 5 11
6 0 10 8 9 15 5 7
10 10 0 6 5 5 15 9
4 8 6 0 11 7 9 15
15 9 5 11 0 6 10 4
9 15 5 7 6 0 10 8
5 5 15 9 10 10 0 6
11 7 9 15 4 8 6 O

{4,5,6, 7}

TRACE TWO =1

detAT=%(—1+t)2(1+t)2(t)2

o

o o=

o o=

o

o

(@) [«2][9;]
[«2] [V, B« [V, ] o

=
o

AT =

o
o
o
o
|

[«2] [V, B[V, ]
|
|

o
o

|-
[e][¥,]

AT ranking is 4, "vs", 8
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_ 5 _ _ _ _ 2 _ 3 _ 4
Level 2 det = 568435456 (-1+5s)(—2880—-2496s— 2340s 1052s 683s
153s° — 459 + 457 + 3584+ 59) (11840 + 14725 — 178852 + 980s3 + 115s% — 117s°
2755 +557)
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[7] v[8]
"B CYCLES", 1 + v[2] v[4] v[6] v[8]

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

{[0, 1,0,0,0,0,0,o0l][0,0,0,0,0, 1, 0, O]}
NullSpace of B
{{1,0,0,0,0,0,0,0]1I0,0,0,0, 1,0, 0, O}

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

{[o, -1,1,0,0,0,0,0],I0,0,0,0,0, -1, 1, 01}
FIXED POINTS DIMENSION 1
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2 8 2 3 7 1
0 5 531 5 153
2 o 4 2 3 1 111
OO0 0O O 80 0 O 5 15 3 5 15 3
00 0 0 08 0 O 8 4 ¢ 2 7 11 4, 3
15 15 5 15 15 5
00 0 O 0016 O
2 2 2 o1 1 34
00 0 O 0O O 16 3 3 5 3 3 5
PROTO-M = N =
800 0000 O 1 3 21 g 2 8 2
5 15 3 5 15 3
08 0 0 00O O
3 ¢ W11 2 5 4 2
0016 0 00 0 O 3 15 3 § 15 3
00 0 1600 0 O 7 11 | 3 8 4 4 2
15 15 5 15 15 5
1 1 3 2 2 2
3 3 5135 35 350

"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] + 2vVv[3] + 2Vv[4] + v[5] + v[6] + 2Vv[7] + 2V[8])
degree 2: % (v[1]v[5] + vI2]vI6] + 2Vv[3]vI[7] + 2v[4]v[8])

Group spectrum 1+ t + t2
KERNEL STRUCT URE

"PT1" ={{1, 2, 3, 8},{4, 5, 6, 7}}
"PT2" ={{1, 2, 7, 8},{3, 4,5, 6}}
"PT3" ={{1, 6,7, 8},{2,3,4,5}
"PT4" = {{1, 4,6, 7},{2, 3, 5, 8}}
"PT5" = {{1, 3, 4, 6},{2, 5, 7, 8}}
"PT6" = {{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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m2 =1[00010000001,00000200002,00,0,0,0,0]

supp 2 =1{4, 11, 17, 22}

u2 =16, 8, 10, 15,9, 7, 5, 4, 10, 9, 15, 11, 5, 6, 7, 11, 15, 9, 5, 5, 9, 15, 6, 8, 10, 4, 10,

suppu2 =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, [[2], [4], [2], [1]]
Action of B on ranges, [[3], [1], [1], [2]]

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

w4 112 1 2
15 5 5 15 15 15

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

R-BLOCKS,
[3,6,9,9,A,AC B, 2,1,C, B]

B-BLOCKS,
[7,8,5,A,9,4,9,A,8,7,4,5]

with invariant measure, [2,2, 1,2, 2, 1, 3, 3, 4, 4, 3, 3]

N by blocks, N - check: true

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

bg =12, 3, 4, 5}
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bg =11, 2, 3, 8}

b1gp =1{4,5,6, 7}
b11 =11,2,7, 8}
b1, =1{3,4,5, 6}
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dim(span of partition vectors), rank(Ng), rank(N):

Centralizer =

LIE STRUCT URE

h(2]
0
0
0

h[1]
0
0
0

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

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

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

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

R and B Cycles. V.

CLB =

_ O O O O FH Kk B

O O » O O O

5,5,5
h[1l] o0 0 0
0 hn[1] o 0
0 0O h[1] O
0 0 0 h[1]
hi2] O 0 0
0 h[l2] O 0
0 0 h2] O
0 0 0 h[2]
-11
0 1
0 1
0 1
1 0
0 O
0 O
0 O
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s A A A A A A A
o o o o o o o o
s A A A A A A A
o o o o o o o o
gt s H S A H S A A S
(@) o o (@) o o (@] o
gt s H S A H S A A A S
o o (@] (@) o o o o
I
S
—o —Hlo o o o o o o
—lo —Hlo o o Ao o o o
o o o o o o o o
—lo —Hlo o o Ao o o o
—lo —Hlo o -l o —o Ao -
Ao —Hlo «Hwv o Ao o Ao o
o o o o o o o o
—lo -l o o o o o o
I
x
c

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

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

o _I___3 _I___2 _I___6 —|mN o —|l©o |
_I___3 o —|©o N o —|mM _|___6 _|___6
o _|___6 1_._4 TS~ o —Y N
_|___6 o AN A o ~o w[d TN
—m O —lo —Alo O 1___3 _|___2 _|___6
o —|m 1_._6 _|_._6 _I___3 o —|© N
—Hlo o N TN o 1_._6 1___4 T
o —lo wnS TN _|___6 o N ~ivx
I
>

Omega-checks true, true

%) uQgr vs Q(I-V) ~ 1

|

|
—|©O

—|©

0

—|©

)

—|©

—|l©

—|©

|

—|©O

—|©O

e

uQgvs Q(I+V) "~ 1

<

<

<

)vs(O % 0

<

0

<

<

<

1TB=(0
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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, §, 8, 4]]
2,"range", [3,71,107,7,7,3,3,3,3,71,13,3,3,7,7,7,7, 31

w

, "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, 2, 7, 8}, {3, 4, 5, 6}}

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

AW N

, '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, §, 4, 4, 4]]
2,"range", [3,71,107,3,3,3,3,7,7,71,13,7,7,7,7, 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]]
4, "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", [3,7],17,3,3,7,3,7,7,31,[3,7,7,3,7,3, 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]]
5, "partition”, {{1, 3, 4, 6}, {2, 5, 7, 8}}

1, "range”, [4, 8], [[8, 4, 8, 8, 4, 8,4, 4], [4, 8, 4, 4, 8, 4, 8, 8]
2,"range", [3,7],117,3,7,7,3,7,3,3],[3,7,3,3,7,3,7,7]]
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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6, "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", [3,71,117,7,7,7,3,3,3,31,13,3,3,3,7,7,7, 71
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 = [I1, 2]]
linear dimension, 2

"Symmetric?", true

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

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

2[1]=(1 o)
01

2, "coeff", 1

2[2]=<0 1>
10

Check abelian

1, 2, true
1. 1.
EIGS =
G5

PermChars : =

456 of 578 08/22/2008 08:27 AM



http://sadie:15001/home/ph/maple/TRun43123..

= N R
= O =

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+t + 2t2 + 2t3 + 3t4 + 3t5 + 4t6 + 4t7 + 5t8+ 5t9 +
10
ot

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, 3]}, {9,
[2’ 4]}’ {]'O’ [2’ 5]}’ {11’ [2’ 6]}’ {12’ [2’ 7]}’ {13’ [2’ 8]}’ {14l [3l 4]}’ {15’ [3’ 5]}’ {16’ [3’
61}, {17, 3, 71}, {18, 3, 8]}, {19, [4, 5]}, {20, [4, 6]}, {21, [4, 7]}, {22, [4, 8]}, {23, [5, 6]},
{24, [5, 71}, {25, [5, 81}, {26, [6, 71}, {27, [6, 8]}, {28, [7, 8]}

KERNEL HIERARCHY

m2 =
(0001000000100000200002000000)

{4, 11, 17,22}

uz2 =
(68101597541091511567111595591568104

{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 2 2 11 2 2)

picheck (1 1 2 2 11 2 2)

Column Projections
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1 2
000§OOO§
1 2
000§000§
3 2
000§OOO§
0O00O0O1O0O0O0O0DO
Py = , . idem-checks NO-checks
000§000§
2 1
000§000§
2 3
000§OOO§
000O0OO0OO0O01
7 8
001—50001—50
11 4
001—50001—50
00 1 000 OO
oo%ooo%o
Py = o . idem-checks NO-checks
001—50001—50
4 11
001—50001—50
00 0 00O 1T O
2 3
00§000§0
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idem-checks NO-checks

o

|-l> o uviNn W :':‘ = uvlw
o
o
o

- =

|,_. = ouvlw WIN U_Il-b- o uviN
o
o

[
Ul
[
(9]

o
(SV][ ]
o
o
o
w|—
o
o

o
o
o
o
o
o

o
o
o
(]
o
o

idem-checks NO-checks

|\| vl = wIN :|oo v ©

|oo vin © Wi ;l\l vilw =
o
o
o

=
(9]
=
(%21

wIN
o

00

W=
o
o
o

Row Projections
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—lMn Al M o o o o —|mM o o —lMn —AlmMm A AN o o
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wv wv

3 3

O ]

= =

? i

I

e =

(] [

S S
—lm O o o o e T (e B ] [22) o M AN O —lmn O o —i|m
—m O o o o e (S T (32 B | [32) —m O o —lm O M M O
—lo O o o o -l o o —lo O o —lo O —lo o O
o —lo —Hlo —Hlo Ao O o o o —lo o O —lo O o —|©
o M N A A o o o —|mM o o —|mM o —|ln | o
o —lm M A Hn O o o o —n . O —mn O o —|m
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1 1.7 1 ¢ 1 8 2 8§ 8 112 16 16 128 32
6 10 45 9 15 45 9 3 5 45 9 15 45 9
1111 1 o 4 2 8§ 8 176 16 16 ( 64 32
10 6 45 9 15 45 9 5 3 45 9 15 45 9
7 111 1 4 2 g 2 56 88 16 16 64 32 o 32
90 90 3 5 45 45 15 45 45 3 5 45 45 15
11111 1 2 8 8 16 16 16 16 32
18 18 5 3 9 9 15 9 9 5 3 9 9 15
T= NM =
o L & 2 1 1 7 1 o 16 128 32 8 8§ 112 16
15 45 9 6 10 45 9 15 45 9 3 5 45 9
19 4 2 1 1 111 16 o 64 32 8 § 176 16
15 45 9 10 6 45 9 15 45 9 5 3 45 9
4 2 o 2 7 1 1 1 64 32 32 56 88 16 16
45 45 15 90 90 3 5 45 45 15 45 45 3 5
11 2 91 1 1 1 16 16 32 o 8 8 16 16
9 9 15 18 18 5 3 9 9 15 9 9 5 3

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

-1 100 -1100 00 s—t —s+t 00 s—t —s+t
kerNe=|-1 010 -1 010 s 0 -t —-s+t s 0 -t -—-s+t| RB

-1 001 -1 001 Ot s—t -s Ot s—t -s
checks

mAviaker NC (-1 1 -1)

-1 0 0 O 0O 0 t -s
0 -1 0 O 0 0 -s ¢t
0O 0 -1 0 -s 0 0 t
ker Mg = 0 0 0 -1 0 -t s 0 RB checks
1 0 0 O 0 -t s
0O 1 0 0 0O 0 s -t
0 0 1 0 s 0 0 -t
0 0 0 1 0O t -s O
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0 01 0 O st t 0 -t
0 00 1 0 —t t 0
0 00 0 1 —t t s+t 0 O
1 00 0 O 0 s t —s
ker M. = RB checks
0 100 O —s's s 0 t
0 11-10 ¢ s 0 —s
0 11 0 -1 t s 0 0 0
-1110 0 0t t ~—t s
nxT=(0 4 4 0 0)
3 1 2 2 2 3
15 3 5035 3 35
3 e 2 8
s 115 05 0 15 1 10000000
172 7 828 o 7 01000001
3 15 15 3 15 15
00100000
2 90 & 131 Z ¢
B E 15 5 15 00010100
RNgR* = RR* =
02 2 3 13 1 2 00001000
5 3 5 5 3 5
, . ; . 00010100
§ 05 1 5 1 450 00000010
28 o217 ;1 8 01000001
3 15 15 3 15 15
3 7 2 8
s 1 35 035 0 35 1
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3 3 4 2 2 11
1551 03535 13
3 2 2 1
s 113 5 003 10000000
3 2 2 1 01100000
51135003
01100O0O00O0
4 22 4 11 11
15 3 3 15 3 3 0O00O0O1O0O0O0O0O
BNpB™* = ,BB* =
o 2 2 11 4 3 3 4 00001000
5 5 15 5 5 15
, L 3 , 0O00O0O0OOO110O0
: 00 3 £ 11 3 00000110
2 1 3 2 0O000O0O0OOOO1
§00§§11§
11 1 1 4 2 2
533 90 15353 1
Do these reconstitute N? , true
Ranks: 6, 6, "vs", 2
8 8 8 8
00§§00§§
8 8 8 8
00§§00§§
-8 -8 -8 -8
TTOOTTOO
-8 -8 -8 -8
TTOOTTOO
CNM = s g g g Skew T =
00§§00§§
8 8 8 8
OO§§OO§§
-8 -8 -8 -8
TTOOTTOO
-8 -8 -8 -8
TTOOTTOO
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0 0 & 4 0 0 & 5
0 0 % 4% 0 0 & 3
56 S 0 0 Z2 Z2 0 0
B0 F F oo
. o 41, o 71 Skew Omega =
45 9 90 18
0 0 & 3 0 0 & &
T 2 0 0 L o o
S F 0 0 I g 0 0
0o 0 L5 0 0 55
0 0 55 0 0 5 5
= > 0 0 F 3 00
=2 30 0 333 00
0o 055 0 0 55
0 0 55 0 0 &5 55
= > 0 0 x5 00
=2 30 0 333 00
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8 8 3 7 1 2 8 2
300 03000 1 51530 5 153
8 8 3 11 1 2 4 2
030 00300 s 11535 0 153
16 16 7 11 3 8 4 2
005 00050 51 P51 05
16 16 1 1 3 2 2 2
0003000 % 3 3 51335 50
Mo =g 8 No = 2 8 2 3 7 1
800 0800 0 o £ 22, 3 21
8 8 2 4 2 3 11 1
080 0080 o 2 o 22311821
16 16 8 4 2 7 11 3
002 000l o 2402 44
16 16 2 2 2 451 1 3
00030003 33503351
IS NM a combination of T and Omega?", true
NM = 16T + 0Q
ofi 1 1 1 11 1 1 1 1 1 11 1 1 1 1 1 1
6 6 12 12 6 6 12 12 6 6 12 12 6 6 12 12 6 6 12 12
T(llLLllﬂllﬂlLliiollLl)
3 5 18 18 5 3 90 90 9 45 6 10 9 45 15 9 45 10 6
"IS NM in Vec(K)?", true
nv (e 16 8 8 16 16 8 56 16 176 8 8 32 128 16 4 16 112 8 8
3 5 9 9 5 3 45 45 9 5 35 9 5 15 9 45 5 3
"IS MN in Vec(K)?", false
MN
14 38 10 10 38 14 146 82 14 118 10 34 22 94 26 2 14 86 34 10
3 5 9 9 15 3 45 45 9 45 3 15 9 45 15 3 9 45 15 3

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

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18

IS NOMO a combination of T and Omega? , true
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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, 2, 3, 8},{4, 5, 6, 7}}
"PT2" ={{1, 2, 7, 8},{3, 4, 5, 6}}
"PT3" ={{1, 6,7, 8},{2,3,4,5}
"PT4" = {{1, 4,6, 7},{2, 3, 5, 8}}
"PT5" = {{1, 3, 4, 6},{2, 5, 7, 8}}
"PT6" = {{1, 2, 3, 4}, {5, 6, 7, 8}

"RG1" = {4, 8}

"RG2" = {3, 7}

"RG3" = {2, 6}

"RG4" = {1, 5}
20 -4 -8 =8 20
9 9 9 9 9
-4 20 -8 -8 -4
9 9 9 9 9
-8 -8 32 -l6 -8
9 9 9 9 9
—8 -8 -16 32 -8
9 9 9 9 9

Mc =

20 -4 -8 =8 20
9 9 9 9 9
-4 20 -8 -8 -4
9 9 9 9 9
-8 -8 32 -16 -8
9 9 9 9 9
-8 -8 -16 32 -8
9 9 9 9 9

[ || ) || || || ) ||
©|oo kc>oo kc)|C> mA mm kooo olo ob

|
[e]

w |
- oY ©| ©|
o | o

|
LOlI LD|| ©o
oo oo

w
N

lQ||—\ (o]
(e}

o le
(o] (o]

(o)}

|
| | w
o) uJ|oo mlN ©|

= O
(o))

©o|¥ LD|
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31 83 59 7 -5 47 71 19
36 180 180 36 6 180 180 36
83 31 107 7 47 =5 23 19
180 36 18 36 180 36 180 36
59 107 31 83 71 23 -5 47
180 180 36 180 180 180 36 180
7 7 8 31 19 19 47 =5
36 36 180 36 36 36 180 36
-5 47 71 19 31 8 59 7
36 180 180 36 36 180 180 36
47 -5 23 19 83 31 107 7
180 36 180 36 180 36 18 36
71 23 =5 47 59 107 31 83
180 180 36 180 180 180 36 180
19 19 47 -5 7 7 8 31
36 36 180 36 36 36 18 36
-1 -2 =2 -1 -2 =2
l = 5 5 1 5 5 5
=1 -2 =2 -1 4 =2 =2
5 5 5 5 5 5
-1 -1 -1 -1 -1 -1
%z 2 1 7 72 73 1 =7
-1 -1 -1 -1 -1 -1
4 7 2 ! 7 7 7 1
Mc-scaled = Nc-scaled =
1] =L =2 =2 4, =1 -2 -2
5 5 5 5 5 5
-1 -2 -2 -1 -2 =2
5 1 5= 5 5 1 5 5
-1 -1 -1 -1 -1 -1
4 7z ! = 7 7 1 =
-1 -1 -1 -1 -1 -1
=2 2 2 ! 7z 7 7 1
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;] 8% 59 7 -5 47 71 19
155 155 31 31 155 155 31
8 4 W7 7 47 -5 23 19
155 55 31 155 31 155 31
29 107 ¢ 8 71 23 -5 47
55 155 155 155 155 31 155
Z Z 8 7 19 19 47 -5
31 31 55 31 31 155 31
=5 47 71 19 ; 8 59 7
31 155 155 31 155 155 31
47 -5 23 19 8 ; 107 7
155 31 155 31 155 155 31
71 23 -5 47 59 107 4 8
155 55 31 155 155 155 155
19 19 47 -5 7 7 8 4
31 1 55 31 1 1 155
0O000O0OO0OO0OO0OO 0O000O0OO0OO0OO0OO0O0O
0O000O0O0OO0OO0O0O 0O000O0OO0OO0OO0OO0ODO
0O000OO0OO0OO0OO0OO 0O000OO0OO0OO0OO0OO
000O0O0OO0OO0OO 000O0O0OO0O0OO
NcM, = McN¢ = commutator =
0O000OO0O0OO0OO00O 0O000O0OO0OO0OO0OO0O0O
0O000OO0OO0OO0OO0OO 0O000O0OO0OO0OO0OO0OO
0O000O0O0OO0OO0O0O 0O000O0OO0OO0OO0OO0OO
0O000OO0OO0OO0OO0O0O 0O000O0OO0OO0OO0OO0ODO
0 00OOOOO
0 00OOOOO
0 00OOOOO
000O0O0OO0OO0OO
0 00OOOOO
0 00OOOOO
0 00OOOOO
000O0O0OO0O0O

Eigenvalues M,
[0.,0.,0.,0.,0.,5.333333333, 10.66666667, 7.111111111]

Eigenvalues N
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[0., 0., 0., 2.888888889, 0.3212986242, 0.7071405096, 1.362246242, 1.609314622]
Eigenvalues M-scaled

[o., 0., 0., 0.,0., 3., 2.400000000, 2.600000000]

Eigenvalues N.-scaled

[0., 0.,0.,3.354838710, 0.3731209831, 0.8211954308, 1.581963379, 1.868881498]
NullSpace M,

{0,0,-1,9,0,0,1,01,11,11,09,0,0,0,1},11,1,1,1,0,0,0,0],[-1,0,0,0, 1,0, 0, 0],
[O’ _1’ 05 01 O’ 11 O’ O]}

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

[10.66666667, 5.333333333, 10.66666667, 5.333333333,0.,0.,0.,0.]

Eigenvalues Ny

[0.,0.,0.,4.,0.3212986242, 0.7071405096, 1.362246242, 1.609314622]

NullSpace M

{[07 _11 O’ 0’ 0’ 11 01 O]s [0’ 0) _]-’ 0’ 0’ 0) 11 O]s [0’ 0) 0’ _1’ 0’ 0) 0’ 1]1 [_1’ Ol O’ O’ 1’ 0) 01
o}

NullSpace Ny
{[_11 O’ O’ 1’ _11 O’ O’ 1]’ [_15 11 O’ 01 _15 11 O’ 0]1 [_11 O’ 1’ 0’ _11 O’ 1’ 0]}
Eigenvalues M

[-2.666666667, 2.666666667, -5.333333333, 5.333333333, -2.666666667,
2.666666667, -5.333333333, 5.333333333]

Eigenvalues N
[0.,0.,0.,4.,-0.3212986242, -0.7071405096, -1.362246242, -1.609314622]
NullSpace M

{}
NullSpace N
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{[07 _11 O’ 11 0’ _11 O’ 1]1 [O’ _11 11 01 O’ _11 11 0]1 [1’ _1’ 0! 0’ 1’ _1’ Ol O]}

Harmonic Basis

0 6 8 1015 9 7 5
6 0 4 10 9 15 11 5
8 4 0 6 7 11 15 9
10 10 6 0 5 5 9 15
15 9 7 5 0 6 8 10
15 11 5 6 0 4 10
11 15 9 8 4 0 ©
55 9 15 10 10 6 O
{4,5, 6, 8}
R:[4,3,1,7,8,7,4,6]
B:[7,8,8,2,3,4,5, 3]

TRACE TWO =1

detAT=%(—1+t)2(1+t)2(t)2

o

o o=

o o=

o

o

(@) [«2][9;]
[«2] [V, B« [V, ] o

=
o

AT =

o
o
o
o
|

o

o

o
[e2] [N [V; ]

[e2][¥;]
|

o
o

[«2]]9;]
A=

AT ranking is 4, "vs", 8
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Level 2 det = === (6400 — 2560s + 112052 — 19253 + 121s% — 105> + s©) (6

268435456

—s+52)(—444 +245— 18152 —38s3 —4s* 25+ 550 ) (—1+s)(2+5s)(1+s

)
RANK of R is 6

R rankingis 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[4] v[7]
"B CYCLES", 1 + v[3] v[8]

Eigenvalues

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

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

NullSpace of R
{[0,0,0,0,1,0,0,0]1IO0,1,0,0,0,0, 0, O}
NullSpace of B
{{1,0,0,0,0,0,0,o0][0,0,0,0,0, 1, 0, O}
NullSpace of R*
{-1,0,0,0,0,0,1,0]1I0,0,0,-1,0, 1, 0, OI}
NullSpace of B*
{[0,-1,1,0,0,0,0,0]1I0,0,0,0, -1, 0,0, 11}
FIXED POINTS DIMENSION 1
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1 3 7 1 3 2
0 5 5 1 2 ! 170 5
1 9o 33 3 1 1 2 7
00 O 0 08 0O O 2 10 5 2 5 10
000 O 800 O 3 3 o 1L 7 2 1 4
5 10 2 10 5 2
00 0O O OO0 0 16
z 3 1 9 2 3 41 1
00 0O O 0016 O 10 5 2 5 10 2
PROTO-M = N =
08 0 0000 O 1 1 72 2 g 1 3 3
2 10 5 2 5 10
8 0O O 0 OO O O
1 L 2 3 1 o 7 3
00 0 1e OO0 O O 2 5 10 2 10 5
0016 0 00 0 O 3 2 1 1 3 7 4 1
10 5 2 5 10 2
2 7 1 3 3 1
5 70! 31705 2 O

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

"ldemSolvability Check", 1 "Trace mark", 0, "Rank mark", 2, "for kernel rank", 2

degree 1: % (v[1]+ v[2] + 2vVv[3] + 2Vv[4] + v[5] + v[6] + 2Vv[7] + 2V[8])
degree 2: % (v[1]vie] + v[2]v[5] + 2Vv[3]vI8] + 2Vv[4]v[7])

Group spectrum 1+ t + t2

KERNEL STRUCT URE

"PT1" = {{1, 2, 7, 8,{3,4,5, 6}}
"PT2" = {{1, 4,5, 8,12, 3, 6, 7}
"PT3" ={{1,5, 7, 8}, 12, 3, 4, 6}}
"PT4" = {{1, 3,5, 7}, {2, 4, 6, 8}
"PT5" ={{4, 5,6, 8,11, 2,3, 7}
"PT6" = {{1, 2, 3, 4}, {5, 6, 7, 8}
"RG1" = {3, 8}

"RG2" = {4, 7}
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"RG3" = {2, 5}
"RG4" = {1, 6}
m2 =[0,0,0,0,1,0,0,0,0,1,0,0,0,0,0,0,0,2,0,0,2,0,0,0,0,0,0, 0]
supp 2 = {5, 10, 18, 21}
u2 =1[5,6,7,5,10,3,4,3,6,10,5,4,7,5,7,4,5, 10, 4, 3, 10,5, 5,6, 3, 7, 6, 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, [[4], [2], [1], [2]]
Action of B on ranges, [[1], [3], [1], [2]]

(1 111
B‘(s 3 6 6)
RPARTS [1, 4, 1, 3, 3, 5]
BPARTS [6, 2, 5, 3, 2, 5]

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

b1 =1{1,3,5,7}
b, ={2, 4,6, 8
b3 =1{1, 2, 3, 4}
by =15, 6, 7, 8}
bs ={1,4,5, 8
bg =1{2, 3,6, 7}
b; =1{1, 2,7, 8}
bg =1{4,5, 6, 8}
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bg =1{3, 4,5, 6}

bio =1{1,5,7, 8
b1 =12, 3, 4, 6}
b1 =1{1,2,3,7}

http://sadie:15001/home/ph/maple/TRun43123...

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

Centralizer =

LIE STRUCT URE

h[l] O 0
0 nl1] O
0 0 h[1]
0 0 0
0 h2] O

h2] O 0
0 0 0
0 0 h[2]

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

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

R and B Cycles. V.

CLB =

0
-1

O ©O O —» O O

-1

O O O O O O

0
0
-1

— O O O O

5,5,5
0 h[2]
h[2] O
0 0
0 0
h[1] o
0 h[1]
0 0
0 0
11
11
11
01
00
00
10
00

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

0
0
h[2]
0
0
0
0
h[1]
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1 1 1 1
000300730 00300003
1 1 1 1
0cooioo03o0 00200003
1 1 1 1
00030030 00300003
1 1 1 1
0oo0io0030 00200003
Or = 1 1 0 = 1 1
000300730 00300003
1 1 1 1
0coo0io0030 00200003
1 1 1 1
00030030 00300003
1 1 1 1
00020030 00200003
Qr in Vec(K)? , {{4, 7}}, true
Qg in Vec(K)?, {{3, 8}}, true
1 1 -1 -1
0§ 03 5 0 5 O
1 1 -1 -1
g 0 3 0 0 & 0 =
> 1 =11 1 =1 1 =1
12 12 6 6 12 4 6 2
-1 =5 -1 1 1 =1 1 -1
V_12 12 6 6 4 12 2 6
-1 -1 1 1
s 03 0 0§ 0 3
-1 -1 1 1
o 2L oz 1 o 3 o0
-1 1 -1 1 =5 -1 1 -1
12 4 6 2 12 12 6 6
-1 1 -1 1 1 5 1 =1
4 12 2 6 12 12 6 6
Omega-checks true, true
_ 1 1 1 1 -1
nR_(oooiooio)vs(oooiooio) QR vs Q(I-V)
n3=(oo%oooo%)vs(oo%oooo%) uQg vs QU+Vv) "1
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LOCAL GROUPS

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

http://sadie:15001/home/ph/maple/TRun43123...

1, "range’, [3, 8], [[8, 8,3, 3, 3,3, 8,8],[3,3,8,8,8,8, 3, 3]

2, "rangeul [41 7]’ [[7’ 7’ 4’ 4’ 4’ 4’ 7’ 7]’ [4’ 4’ 7’ 7’ 71 7’ 4’ 4]]

w

, 'range", [2, 5], [[5, 5, 2,2, 2,2,5,5],[2,2,5,5,5,5, 2, 2]]

41 "range"’ [1’ 6]’ [[6l 6’ 1’ 1’ 1’ 1’ 6’ 6]’ [1’ 1’ 6’ 61 6’ 6’ 1’ 1]]

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

1, "range’, [3, 8], [[8, 3, 3, 8,8, 3,3,8],[3, 8,8, 3,3, 8,8, 3]]

AW N

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

, 'range", [4,71,1[7,4,4,7,7,4,4,71,[4,7,7,4,4,7,7, 4]]
, 'range", [2, 5], [[5, 2, 2, 5,5, 2,2,5],[2,5,5,2,2,5,5, 2]]
, "'range", [1, 6], [[6, 1, 1,6,6,1,1,6],[1,6,6,1,1, 6,6, 1]]

1, "range’, [3, 8], [[8, 3, 3, 3, 8, 3, 8,8],[3, 8,8, 8, 3, 8, 3, 3]]

2’ "range", [47 7], [[71 4’ 4’ 4’ 7, 4, 77 7], [4’ 7’ 7, 77 47 7’ 4’ 4]]

3, "range", [21 5]’ [[5’ 2’ 2’ 2’ 5’ 2’ 5’ 5]’ [2l 5’ 5’ 5’ 2’ 5’ 2’ 2]]

4
4

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

, 'range”, [1, 6], [[6,1,1,1,6,1,6,6],[1,6,6,6, 1,6, 1, 1]]

1, "range’, [3, 8], [[8, 3, 8, 3,8, 3,8,3],[3, 8,3, 8,3,8,3, 8]

2’ "range"’ [4’ 7]’ [[7’ 4’ 7’ 4’ 7’ 4’ 7’ 4]’ [4l 7’ 4’ 7’ 4’ 7’ 4’ 7]]

3, "range", [27 5]’ [[51 21 51 21 51 21 51 2]1 [2’ 5’ 21 51 21 51 21 5]]

4, "range", [1’ 6]1 [[6’ 1’ 6’ 1’ 6’ 17 6) 1], [1’ 6, 1) 6, 1’ 6’ 1’ 6]]

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

1, "range’, [3, 8], [[8, 8, 8, 3, 3, 3, 8, 3], [3, 3, 3, 8,8,8, 3, 8]

21 "range“’ [4’ 7]’ [[7’ 7’ 7’ 4’ 4’ 4’ 7’ 4]’ [4l 4’ 4’ 7’ 7’ 7’ 4’ 7]]

3’ "range"’ [2’ 5]’ [[5’ 5’ 5’ 2’ 2’ 2’ 5’ 2]’ [2’ 2’ 2’ 5’ 5’ 5’ 2’ 5]]

4, "range’, [1, 6], [[6,6,6,1,1,1,6,1],[1, 1, 1,6, 6,6, 1, 6]]

08/22/2008 08:27 AM



http://sadie:15001/home/ph/maple/TRun43123...

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

1, "range", 3, 8], [[8, 8, 8, 8, 3, 3, 3,3],[3, 3, 3, 3,8, 8, 8, 8]
2,"range", [4,71,[[7,7,7,7,4,4,4,4],[4,4,4,4,7,7,7, 7]
3, "range”, [2, 5], [[5, 5,5,5,2,2,2,2],12,2,2,2,5,5,5,5]]
4, "range", [1, 6], [[6, 6,6,6,1,1,1,1],[1,1,1, 1,6, 6, 6, 6]]

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

g1 = [l
g = [I1, 2]]
linear dimension, 2

"Symmetric?", true

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

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

2[1]=(1 o)
01

2, "coeff", 1

2[2]=<0 1>
10

Check abelian

1, 2, true
1. 1.
EIGS =
G5

PermChars : =
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Group spectrum: 1+ t+ t2

= N R
= O =

http://sadie:15001/home/ph/maple/TRun43123...

Molien Series to order 10: 1+t + 2t2 + 2t3 + 3t4 + 3t5 + 4t6 + 4t7 + 5t8+ 5t9 +

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, 3]}, {9,
[2’ 4]}’ {]'O’ [2’ 5]}’ {11’ [2’ 6]}’ {12’ [2’ 7]}’ {13’ [2’ 8]}’ {14l [3l 4]}’ {15’ [3’ 5]}’ {16’ [3’
61}, {17, 3, 71}, {18, 3, 8]}, {19, [4, 5]}, {20, [4, 6]}, {21, [4, 7]}, {22, [4, 8]}, {23, [5, 6]},
{24, [5, 71}, {25, [5, 81}, {26, [6, 71}, {27, [6, 8]}, {28, [7, 8]}

KERNEL HIERARCHY

m2 =

(0O00010000100000002002000000O00)

{5, 10, 18, 21}

uz2 =

(56 75 103 436105 47574510431055¢63765

{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 2 2 11 2 2)

ml=(1122112 2)
ul=(5 55555 5 5)

picheck (1 1 2 2 11 2 2)

Column Projections
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2 3
00500003
7 3
OOﬁOOOOE
00 1 00OO0O0 O
oo 2 o000 3
Py = 5 : idem-checks NO-checks
001—00000ﬁ
3 2
00500003
1 1
00500005
00 0 0OO 1
3 7
OOOﬁOOEO
2 3
00050050
1 1
00050050
00 1 0 0 O
Py = 5 , idem-checks NO-checks
00 §O §O
7 3
OOOﬁOOEO
000 O OO 1 O
1 1
00030050
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1 1
05003000
01 00 0 0OO

7 3
Ol—OOOEOOO
02002000

P3 = idem-checks NO-checks
0 00O 1 00O

1 1
05005000

3 2
05005000

3 7
Ol—OOOﬁOOO
1 0000 O OO
1 1
50000500
2 3
§0000§00
3 7
EOOOOEOO .

Py = ) . idem-checks NO-checks
EOOOOEOO
0O 00O 1 00
7 3
EOOOOEOO
3 2
§0000§OO

Row Projections
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1 1 2 1 1 4 Z
6 12 15 10 12 30
1l 1 7z 2 4 1 1
12 6 30 15 12 5
1 7z 1 1 1 1 1
15 60 3 6 20 10 6
1l 1 1 1 1 7
T= 20 15 6 3 10 60
1l o L 1 1 1 2
12 10 5 6 12 15
o L 1L 7 1 1 1
12 5 30 12 6 10
z 1 1 4 1 1 1
60 10 6 15 20 3
1l 1 4 1 7 1 1
10 20 6 60 15 6
CHECKING NULLSPACES
mA=[1,-1,-1,1,-1, 1,1, -1]
-1 0100 -101
ker Ne=|-1 0010 -110
-11 001 -100
checks
mAviaker NC (-1 1 -1)
0O -1 0 © 0
-1 0 0 O 0
O 0 o0 -1 0
O O -1 0 —t
ker Mg =
1 0 O O
O 1 o0 ©O
0O O 1 O
O O o0 1 0
486 of 578
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1 8 4 32 8 4 ( 56 16
5 3 3 15 5 3 15 5
L 4 8 56 32 5 4 16 8
10 3 3 15 15 3 5 5
16 28 16 8 4 8 8
0 51553 3 5 5 3 0
1 4 16 8 16 8 28 , 8
6 5 15 3 3 5 15 3
NM =
7 4 o 8 16 8 4 325
30 3 5 5 3 3 15 15
2 0o 4 16 6 4 8 8 32
15 3 5 15 3 3 5 15
1 28 8 8 o 16 4 16 8
6 15 5 3 15 5 3 3
1 8 4 o 8 28 16 8 16
3 5 5 3 15 15 3 3
s O t -s—t 0 s —-s—-t t
Ot O -t t 0 -t 0 RB
0 0 s+t —s—t 00 —s—t s+t
0O —-s+t O
0 0 —-s+t
-s 0
0 S 0
RB checks
0 0 —t+s
0O —-t+s O
0 )
kY 0 -t
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~11 0 1 0 0 s 0 t 0
0 1 -11 O s O Y —-s+t
0O 1 0 1 -1 -s s O Y t
01 0 0 0 0 t -t t+s O
ker M. = RB checks
001 0 0 0t 0 t —t+s
1 0 0 0 O 0O t O s
00 0 1 0 0 s t 0
0 0 001 s t 0 t -t
nxT=(0 4 0 4 0)
1 3 1 7
1 3% 0370 145
1 42 1 g1 1 3
2 5 2 2 2 5 10000010
32 7 737 3 01000000
10 5 10 5 10 10
00100000
o L 7 11 417 o 32
) 2 10 2 10 ~looo10100
RNR* = RR* =
193 1 71 1 2 00001000
2 5 2 2 5
L, ) ; 00010100
0 54 1 5 1 0 g5 10000010
1 3 1 7 000000O0GO0 1
1 317 03 0 145
7 3 3 2 3 7
05 9 1705 10 10 !
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1 1 3 1 2 1
13 25 20535 3
1 3 1 7
2 1 135 021 O 10000000
1 3 1l 7 01100O0O00O0
2111002100
01100O0O00O0
3 3 3 1 L 2 o L
|5 10 10 10 5 10 _~looo10000
SNoB™ =1 7 1 3 B =0 0001001
2 0043 1 53 1
000O0OOO1O0DO0
o L 1 2 1 4 3 1
2 2 5 2 g 2 0 0O0O0OOOOT1O0O0
27 7 4 33 1 3 00001001
5 10 10 10 5 10
1 7 1 3
2 003 133!
Do these reconstitute N? , true
Ranks: 6, 6, "vs", 2
8 8 8 8
00§§00§§
8 8 8 8
00§§00§§
-8 -8 -8 -8
TTOOTTOO
-8 -8 -8 -8
TTOOTTOO
CNM = g 3 88SkewT=
OO§§OO§§
8 8 8 8
00§§00§§
-8 -8 -8 -8
TTOOTTOO
-8 -8 -8 -8
TTOO?TOO
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0 0 £ 3% 0 0 & &
0 0 &5 & 0 0 5 5
S0 0 55 3 00
3 3 0 0 I3 =5 0 0
N N T Skew Omega =
20 10 15 60
0 0 =& 0 0 = &
=< 20 0 3 55 0 0
355 0 0 22 = 0 0
0o 0 L5 0 0 55
0 0 55 0 0 5 5
= > 0 0 F 3 00
=2 30 0 333 00
0o 055 0 0 55
0 0 55 0 0 &5 55
= > 0 0 x5 00
=2 30 0 333 00
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8 8 1 2 3 1 7 3
300 00300 1 2 5§10 2 915 5
8 8 1 7 2 1 3 3
03 0 03000 2 115 0 2 35 10
16 16 2 7 1 3 3 1
005 00007 510! 2105 2 °
16 16 3 2 1 3 7 1
000 200 0 5 £ 5 1 245 0 3
Mo = 8 8 No_l 3 3 1 2 7
020 0300 O 3 0% 32 1 5 £ %
8 8 1 3 7 1 3 2
300 0030 0 0 5 2 %5 35 1 5 ¢
16 16 7 3 1 2 3 1
000 200 0 5 2 3 0 £ 51 3
16 16 3 3 1 7 2 1
005 0000 % 510 % 2105 2 1
IS NM a combination of T and Omega?", true
NM = 16T + 0Q
ofi 1 1 1 11 1 1 11 1 1 11 1 1 11 1 1
6 6 12 12 6 6 12 12 6 6 12 12 6 6 12 12 6 6 12 12
T(llLLlllLLllLlloLLLLl)
3 6 15 20 6 3 60 15 15 30 6 12 5 30 12 10 15 12 6
"IS NM in Vec(K)?", true
Nv(le 8 16 4 8 16 28 16 32 56 8 4 16 56 5 4 8 32 4 8
3 315 53 3 15 15 15 15 3 3 5 15 ° 3 5 15 3 3
"IS MN in Vec(K)?", false
14 22 14 14 46 22 26 38 10 34 38 2 22 26 10
MN(?Z—sl—sz?l—s—sTsl—s?zl—sTs§2—s—szT)

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

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18

IS NOMO a combination of T and Omega? , true
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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, 2,7, 8},1{3, 4,5, 6}}
"PT2" = {{1, 4,5, 8},{2, 3,6, 7}}
"PT3" ={{1,5, 7,8}, {2, 3, 4, 6}}
"PT4" = {{1, 3,5, 7}, {2, 4, 6, 8}}
"PT5" ={{4,5,6,8},{1,2,3, 7}
"PT6" ={{1, 2, 3,4},{5,6,7,8}}

"RG1" = {3, 8}

"RG2" = {4, 7}

"RG3" ={2, 5}

"RG4" = {1, 6}
20 -4 -8 -8 -4 20 -8 -8
9 9 9 9 9 9 9 9
-4 20 -8 -8 20 -4 -8 -8
9 9 9 9 9 9 9 9
-8 -8 32 -16 -8 -8 -16 32
9 9 9 9 9 9 9 9
-8 =8 -16 32 -8 -8 32 16
9 9 9 9 9 9 9 9

Mc = N¢ =

-4 20 -8 -8 20 -4 -8 -8
9 9 9 9 9 9 9 9
20 -4 -8 -8 -4 20 -8 -8
9 9 9 9 9 9 9 9
-8 =8 -16 32 -8 -8 32 16
9 9 9 9 9 9 9 9
-8 -8 32 -16 -8 -8 -16 32
9 9 9 9 9 9 9 9
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31 13 47 29 13 -5 101 83
36 36 180 180 36 36 180 180
13 31 101 47 -5 13 83 29
36 36 180 180 36 36 180 180
47 101 31 13 29 8 13 -5
180 180 36 36 180 180 36 36
29 47 13 31 8 101 -5 13
180 180 36 36 180 180 36 36
13 -5 29 8 31 13 47 101
36 36 180 180 36 36 180 180
-5 13 83 101 13 31 29 47
36 36 180 180 36 36 180 180
101 83 13 -5 47 29 31 13
180 180 36 36 180 180 36 36
8 20 -5 13 101 47 13 31
180 180 36 3 18 180 36 3
-1 -2 -2 -1 -2 =2
l = = 5= 5 1 5 5
-1 -2 =2 -1 -2 =2
s ! =35 1 5 5 3
-1 -1 -1 -1 -1 -1
% 72 1 7 7 7 37 !

-1 -1 -1 -1 -1 -1
% 3 2 7 7 1 7
Mc-scaled = Nc-scaled =
=1 1 =2 =2 1 =1 =2 =2
5 5 5 5 5 5

-1 -2 -2 -1 -2 =2
1l = = 5= 5 1 5 5
-1 -1 -1 -1 -1 -1
% 2 2 72 7 1 =7
-1 -1 -1 -1 -1 -1
7 2 7 7 7 21
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1 13 47 20 13 -5 101 83
31 155 155 31 31 155 155
i3 4, 101 47 -5 13 83 29
31 155 155 31 31 155 55
47 101, 13 29 8 13 5
155 155 31 155 155 31 31
29 47 13 4 8 101 -5 13
55 155 31 155 55 31 31
13 -5 29 8 4, 13 47 101
31 31 155 155 31 155 155
—> 13 8 101 13 ; 29 47
31 31 155 55 31 155 155
101 8 13 -5 47 29 4 13
155 155 31 31 155 155 31
8 29 -5 13 101 47 13 4
155 155 31 31 155 155 31
0O000O0OO0OO0OO0OO 0O000O0OO0OO0OO0OO0O0O
0O000O0O0OO0OO0O0O 0O000O0OO0OO0OO0OO0ODO
0O000OO0OO0OO0OO0OO 0O000OO0OO0OO0OO0OO
000O0O0OO0OO0OO 000O0O0OO0O0OO
NcM, = McN¢ = commutator =
0O000OO0O0OO0OO00O 0O000O0OO0OO0OO0OO0O0O
0O000OO0OO0OO0OO0OO 0O000O0OO0OO0OO0OO0OO
0O000O0O0OO0OO0O0O 0O000O0OO0OO0OO0OO0OO
0O000OO0OO0OO0OO0O0O 0O000O0OO0OO0OO0OO0ODO
0 00OOOOO
0 00OOOOO
0 00OOOOO
000O0O0OO0OO0OO
0 00OOOOO
0 00OOOOO
0 00OOOOO
000O0O0OO0O0O

Eigenvalues M,

[0., 0.,0.,0.,0.,5.333333333, 10.66666667, 7.111111111]

Eigenvalues N
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[2.888888889, 1.447213595, 0.5527864046, 1.447213595, 0.5527864046, 0., 0., 0.]
Eigenvalues M-scaled

[o., 0., 0., 0.,0., 3., 2.400000000, 2.600000000]

Eigenvalues N.-scaled

[3.354838710, 1.680635143, 0.6419455026, 1.680635143, 0.6419455026, 0., 0., 0.]
NullSpace M,

{0,0,-1,9,09,0,0,1},11,1,1,1,0,0,0,0],[0,0,0,-1,0,0, 1,0],1[0, 1, 1, 1,0, 1, 0, 0],
[O’ _1’ 05 01 1’ 01 O’ O]}

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

[10.66666667, 5.333333333, 10.66666667, 5.333333333,0.,0.,0.,0.]

Eigenvalues Ny

[4.,1.447213595, 0.5527864046, 1.447213595, 0.5527864046, 0., 0., 0.]

NullSpace M

{[07 Os 01 _1’ 0’ Os 11 O]s [_11 Ol O’ 0’ 0’ 11 01 O]s [0’ 11 0’ Os _1’ 0) 0’ O]s [O’ 0) _1’ O’ O’ 0) 01
11}

NullSpace Ny
{[07 Os _1’ 1’ 0’ Os 11 _1]’ [O! 1’ _1’ 01 1! O’ O’ _1]1 [15 01 _1’ 0’ 0) 11 Os _1]}
Eigenvalues M

[-2.666666667, 2.666666667, -5.333333333, 5.333333333, -2.666666667,
2.666666667, -5.333333333, 5.333333333]

Eigenvalues N
[4.,-0.5527864046, -1.447213595, -0.5527864046, -1.447213595, 0., 0., 0.]
NullSpace M

{}
NullSpace N
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{[17 _11 O’ 0! _1’ 11 O’ 0]! [O’ _1’ 11 01 _15 01 O’ 1]1 [0’ _1’ 0! ]-’ _11 0’ 11 O]}

Harmonic Basis

U 3§ OO U1 O

{5,6, 7, 8

oo X

TRACE TWO = 3

_ 1 4 2
det AT = 16(1+t) (t)

o

o o=

o ol

o

o

(@) [«2][9;]
[«2] [V, B« [V, ] o

[e2][V,]
o

AT =

o
o
o
o
|

[«2] [V, B[V, ]
|
|

o
o

|
A=

AT ranking is 2, "vs", 8
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Level2det=m(148—85+4752+853+554)(—4+s)2(5+s)2(—3+
§)(2+5)(6+3s5+52)(-1+5)3(4+5)?2

RANK of R is 8

R ranking is 2, "vs", 8

RBAR ranking 2, "vs", 8

RANK of B is 4

B rankingis 1, "vs", 4

BBAR ranking 1, "vs", 4

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

Eigenvalues

R: [-1,1,L1.1,-1.1,-1.,1,1.1,-1.1]

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

NullSpace of R

{}

NullSpace of B

{[0,0,0,0,0,1,0,0]1I1,0,0,0,0,0,o0,0]I0,0,0,0,1,0,0,0]I0, 1, 0,0, 0, 0, 0, 01}
NullSpace of R*

{}

NullSpace of B*

{[_11 O’ 0’ 1’ 0’ Os 01 O]s [0’ 0) 01 O’ 11 O! O’ _1]5 [0’ 0) 01 Os 01 1! _11 O]s [O’ _11 11 0’ O’ Os 01
o1}

FIXED POINTS DIMENSION 3
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=
o
W~ wiIN

Wl wiIN
o
[y
()
=
=
(o)

WIN W~
=
o
(=Y
=
=
(=Y

PROTO-M =

=
[
=
=
(=Y
(@)
Wi~ WwIN

WIN W[

oo~ Do o b~ o
oo DM o o o b~
0 0 O O O ® O O

0 00 O O 0w O O O
o ©O M O O O & »+
O O O d O O N b
cOo O O O o o O O
O 00 O O W 0w O O

=

[}

[

=

o

[

o
=

Wl wiIN

Wi Wl
[
o

"RANK of Nis", 6, "RANK of Mis ", 8
"RANK of the KERNEL is ", 4

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

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

degree 2: % (v[1lv2] + v[1]v[5] + v[1]v[6] + v[2]Vv[5] + v[2]v[6] + 2Vv[3]v[4] + 2V[3]v[7
1+ 2v[3]vI[8] + 2v[4]v[7] + 2v[4]v[8] + v[5]v([6] + 2Vv[7]v[8])

degree 3 : % (v[1]lv[2]vI5] + v[1]lv[2]v[6] + v[1]v[5]v[6] + v[2]v[5]vI6] + 2Vv[3]vI4]vI[7]
+2v[3]v[4]v[8] + 2Vv[3]v[7]vI8] + 2Vv[4]v[7]vI8])

degree 4 : % (v[1]v[2]v[5]vi6] + 2Vv[3]vI4]vI7]vI8])

Group spectrum 1+ t + 3t2 4+ t3 4+ t?

KERNEL STRUCT URE

"PT1" = {{5, 8}, {2, 3}, {6, 7}, {1, 4}}
"PT2" = {{2, 4}, {6, 8}, {1, 3}, {5, 7}}
"RG1" = {3, 4, 7, 8}
"RG2" = {1, 2, 5, 6}

[01 O’ O’ O’ 0’ 0’ 0’ 0’ O’ 101 O’ O’ O’ 0’ O’ O’ O’ 01 O’ O’ O’ O’ 0’ O’ O’ O’ 01 O’ 01 O’ O’
00000000 0000000000000,0,?2

M4 = 1
0! O’ Ol 1) ) ’ Ol ) 0! O’ O’ ) O’ ) y Ol ) 0! ) O’ ) o’ ) ’ Ol ) O’ 0! O’ O’ O’ Ol

497 of 578 08/22/2008 08:27 AM



498 of 578

http://sadie:15001/home/ph/maple/TRun43123..

0, 0, 0]
supp m4 = {10, 61}

u4 =10,0,0,0,0,0,0,0,0, 3, 2,

90000001011,012,2,00,2, 2,
0,0,0,0

supp u4 = {10, 11, 12, 13, 14, 15, 20, 21, 24, 2

47,50,51, 56,57,58,59, 60, 61}

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

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

(¢

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

R-BLOCKS,
[7,8,2,1,3,4,6, 5]
B-BLOCKS,
[5,4,4,2,7,2,5,7]
with invariant measure, [1, 2, 1, 2, 2, 1, 2, 1]
N by blocks, N - check: true

by =12, 4}
by = {5, 8}
b3 = {6, 8}
by = {2, 3}
bs = {6, 7}
be = {1, 3}
b7 =1{1, 4}
bg = {5, 7}

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

6, 6,6

1,1,2,3,0,0,0,0,2,2,0,0,2,2,1,0,1,1,0, 1, O,
00003,2,1,1,2,3,0,0,0,0, 0,

5,26,28,29,31, 40,42, 43, 45, 46,
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h[4] h[3] O 0 h[2] h[1] O 0

h[3] h[4] O 0 hn[1] K[2] O 0
0 0 h[4] h[3] O 0 h[2] h[1]
0 0 h[3] h[4] O 0 h[1] h[2]

Centralizer =
h[2] h[1] O 0 h[4] h[3] O 0
h[1l] h[2] O 0 h[3] h[4] O 0
0 0 h[2] h[1] O 0 h[4] h[3]
0 0 h[1] KH[2] O 0 h[3] h[4]
LIE STRUCT URE

Dimension of Lie algebra: 10, Shape: 6 & 4/2

-1

I
-

CLB =

= O O O O O © =

O O = O O O O
O B O O O O O =
O O O O O O M-
O O O O O +r O =
O O O O B O O =
O O O » O O O

R and B Cycles. V.
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1lllo000 00020010
11110000 0ooi+o00001
11110000 oolooo0o0l
QRz%%%%ooooQFooo%oo%o
0000 7 7 7 002000031
000073 7 5 % 000320010
0000% + 7 2 00020030
00007z %21 coio0o0001

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

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

1 e § =1
O603603O
1 1 -1 -1
g 0 3 0 0 &= 0
5 1 -1 1 1 -1 1 -1
12 12 6 6 12 4 6 2
1 5 1 -1 -1 1 -1 1

V12126641226
=1 =1 1 1
60300603

-1 -1 1 1
O = 0 5 5 0 3 0
1 -1 1 -1 5 1 -1 1
12 4 6 2 12 12 6 6
-1 1 -1 1 1 5 1 =1
4 12 2 o6 12 12 6 ©6

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

"I4+V is singular"
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-1
7TR=(§§§§§§§§)VS(OOOOOOOO) uQg vs Q(I-V)
%)vs(o 000000 0) ugvsQ+V)?

LOCAL GROUPS

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

]" “range"’ [3’ 4’ 71 8]’ [[8’ 7’ 7’ 8’ 4’ 3’ 3’ 4]’ [7’ 8’ 8’ 7’ 3’ 4’ 4’ 3]’ [4’ 3’ 3’ 4’ 81 7’ 7’
8]’ [3’ 4’ 4’ 3’ 7, 8) 8’ 7]]

2, "range", [1’ 2’ 5’ 6]1 [[6’ 5’ 5’ 6’ 21 1’ 17 2]1 [5’ 6’ 61 51 1’ 2’ 2) 1], [21 1’ 11 2, 6, 5’ 5’
6]’ [1’ 2’ 2’ 1’ 5’ 61 6’ 5]]

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

1) “range"l [3’ 4’ 7, 8]’ [[8’ 7, 8, 7’ 4’ 3’ 4) 3]’ [77 8’ 7, 8) 3) 4) 3) 4]) [4’ 3’ 4’ 3’ 8, 7) 8’
71,13,4,3,4,7,8,7,8]

21 "range“’ [1’ 2’ 5’ 6]’ [[Gl 5’ 6’ 5’ 2’ 1’ 2’ 1]’ [5’ 6’ 5’ 6’ 1’ 2’ ]'1 2]’ [2’ 1’ 2’ 1’ 6’ 5’ 6’
5]1 [1’ 2’ 11 21 5, 6, 5’ 6]]

0010

n n n n O O O 1
group has", 4, "elements" Group element 1,1 =

1000
0100

g1 = I3, 3], [2, 4]]
g, = l1,4] 12,3
g3= 1l

94 = [I1, 2], [3, 4]
linear dimension, 4

"Symmetric?", true

Is Z in Vec(K)? true
(k31 h[4]1 h[1] hl2])

"Basis for Z(G)"

1, "coeff", 1
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1
Z[1] = 0
0
0
, "coeff", 1
0
1
Z[2]=
0
0
, "coeff",
0
Z[3]= 0
1
0
, "coeff", 1
0
Z[4]= 0
0
1

O O O = o O = O

= O O O

0
0
1
0

Check abelian

EIGS =

PermChars : =

o O O = O O O S = O O

© O » O

= O O O
N —

O O = O O B O O

S O O

e
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_ O N O =
_ O N O =
= > O D
= O N O

Group spectrum: 1+t + 3t2 + 3 + ¢4

Molien Series to order 10: 1+ t+4t2 +5¢t3 + 11t% + 14t°> + 24t% + 30t7 + 458 +
55t + 76¢10

n-choose-rank

{1,11, 2, 3, 41}, {2, 1, 2, 3, 51}, {3, [1, 2, 3, 6]}, {4, [1, 2, 3, 71}, {5, [1, 2, 3, 8]}, {6, [1, 2,

4,514, {7,11, 2, 4,61}, {8, [1, 2, 4, 7]}, {9, [1, 2, 4, 8]},{10, [1, 2, 5, 6]}, {11, [1, 2, 5, 7]},
{12, 11, 2, 5, 81}, {13, [1, 2, 6, 71}, {14, [1, 2, 6, 8]}, {15, [1, 2, 7, 8]}, {16, [1, 3, 4, 51},
{17, 1, 3, 4, 61}, {18, [1, 3, 4, 71}, {19, [1, 3, 4, 81}, {20, [1, 3, 5, 6]}, {21, [1, 3, 5, 71},
{22,11, 3,5, 8]}, {23, [1, 3, 6, 71}, {24, [1, 3, 6, 8]}, {25, [1, 3, 7, 8]}, {26, [1, 4, 5, 6]},
{27,111, 4,5, 71}, {28, [1, 4, 5, 81}, {29, [1, 4, 6, 71}, {30, [1, 4, 6, 81}, {31, [1, 4, 7, 8]},
{32,[1,5,6, 71}, {33, (1, 5, 6, 8]}, {34, [1, 5, 7, 81}, {35, [1, 6, 7, 8]}, {36, [2, 3, 4, 5]},
{37,112, 3, 4, 6]}, {38, [2, 3, 4, 71}, {39, [2, 3, 4, 8]}, {40, [2, 3, 5, 6]}, {41, [2, 3, 5, 7]},
{42, 12, 3,5, 81}, {43, [2, 3, 6, 71}, {44, [2, 3, 6, 8]}, {45, [2, 3, 7, 81}, {46, [2, 4, 5, 6]},
{47,12,4,5,71}, {48, (2, 4,5, 8]}, {49, [2, 4, 6, 7]}, {50, [2, 4, 6, 8]}, {51, [2, 4, 7, 8]},
{52,[2,5,6,71},{53,[2, 5, 6, 8]}, {54, [2, 5, 7, 8]}, {55, [2, 6, 7, 8]}, {56, [3, 4, 5, 6]},
{57,13,4,5,7}1{58,[3,4,5, 8]}, {59, 3, 4, 6, 7]}, {60, [3, 4, 6, 81}, {61, [3, 4, 7, 8]},
{62, (3,5, 6, 7]}, {63, [3, 5, 6, 8]},{64, [3, 5, 7, 81}, {65, [3, 6, 7, 8]}, {66, [4, 5, 6, 71},
{67,14,5, 6, 81}, {68, [4, 5, 7, 8]}, {69, [4, 6, 7, 81}, {70, [5, 6, 7, 8]}

KERNEL HIERARCHY

M4 =
(O0O00D0000010000000000000O0O0O0OO0OO OGO OO

{10, 61}

u4q =
000000000321123000022002210110

{10, 11, 12, 13, 14, 15, 20, 21, 24, 25, 26, 28, 29, 31, 40,42, 43, 45, 46,47, 50, 51,
56,57,58,59, 60, 61}

picheck (1 1 2 2 11 2 2)
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Ve
o
o

Hlw
Nlw
Nlw
Nlw
o
[S=)
=
=
[S=)
=
—
=
—
w
=
—
—
=
w
o
—
=
—
[S=)
=
—

picheck (3 3 6 6 3 3 6 6)

m2 =
2 0022000022004 0044004420000 4)

picheck (6 6 12 12 6 6 12 12)

ml=(6 6 12 12 6 6 12 12)

“1=(§§§§3_2§§§)
picheck (6 6 12 12 6 6 12 12)

Column Projections

00 00

o
o

— O Wk wIN

idem-checks NO-checks

O O R WwWIN wk

o O O O

00 0
00 0
00 0
00 0

o

00

o
o

0

o

O R WN W~k O O o
R O W~k winN O O o
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o

o

idem-checks NO-checks

©O O O WwWN Wk o +
©O O O wkrr wiNn = O
o o O o
o o O o
o o O o
o o O o

o
o
o
o

WIN Wk, O =
Wl Wi =k O o

Row Projections

w|—
o
(@]

WwIN
(@]
o
o
o

o
Wl W~
wIN WwIN

o

o

o

o

o

w|—
o
o

wIN
o
o
o
o

PP1 = idem-checks

o
o
o
o
w|—=
o
o
wiN

o

o

o

o

o
Wik W+
WIN WIN

o

(@)
o
o
o
Wl
o
o
WIN
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Wl (@) Wl
o w= o
wIN (@) [OS]1,8}
o WwIN o
o o o
o o o
o o o
o o o

o
W=
(@)
WIN
(@)
o
o
o

PPy = idem-checks

o o
o o
o o
o o
o wl=
wlm O
(@) wiN
WIN o

o
o
o
o
W=
o
wIN
o

o
o
o
o
o
W=
o
wIN

30550000 $ 3T 533 FT
o4fgoooo |3agF 3Ny
12200000 2% 32 g 16 8 81616
T=%%O%OOOONM=%%%8%§%%
EEREEEE NIRRT PR T
00000353 3395345 %
00003550 3395393 8%
00005503 3539559 % 8

CHECKING NULLSPACES

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

wern. (0 000 -1-111 00 0 0 ss -5 -5\ .o
““\-1-1110 000 s s -s —s00 0 O

checks

mAviaker NC (-1 -1)
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RB checks

-s+t 0 -5

)

-S -5

0

S
-t+s 0 -t

-t

RB checks

0 s
0

s s

0

—-S —S s+t s -s

0
0

0
0

t

0

0

t

0 -1 -1

-1

-1 0 -1

-1

-111 -1

-1
0

0
0

11

00 O
0O 00 O

1

0
0
1
0
0

1
0
0
0

0O 00 O

0O 00 O

1
0

1

0 00O

ker Mg

ker M

2200220

H‘ITXT

O O O O O O O
O O © O ©o © = O
o O O O O =« O O
o O O O - O O O
o O O - O O O O
o O - O O O O O
O - O O O O O o
- O O O O O O O
I
&
[a'4
o o o o —|m  NIm o —
o (@) o (@) Nl | — (@)
o o o o o — =M N
o o o o — o Nl M
—lMm NN O — o o o o
N[ | — (@) o (@) o (@)
o — M NmM o o o o
— o Nl | (@) o o ()

RNQR* =

08/22/2008 08:27 AM
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1 00100O00O0 1 00100O00O0
01100000 01 1000O00
01 100O0O00O 01 100O0O00O0
. 1 00100O00O0 . 1 00100O00O0
BNgB* =  BB* =
000O0O1O0O0T1 0O000O0O1O0O0T1
0O000O0OO0OI1T1O0 0O000O0OO0OT1TT1O0
0O00O0OO0OO0O1T10O 0O00O0O0OO0OO0O1T10O
000O0O1O0O01 000O0O1O0O01
Do these reconstitute N? , true
Ranks: 8, 4, "vs", 4
4 4 4 4 1 2
OO§§OO§§ OO§§OOOO
4 4 4 4 2 1
OO§§OO§§ 00§§OOOO
-4 -4 —4 —4 -1 =2
TTOOTTOO TTOOOOOO
—4 —4 —4 —4 -2 -1
3 30035 35300 9 5 000 000
CNM = 4 4 4 2 Skew T = L s
0 033 0 0 33 0 000 0 0 353
4 4 4 4 2 1
OO§§OO§§ OOOOOO§§
-4 —4 —4 —4 -1 =2
3 3 003 3500 0 00075 500
—4 —4 —4 —4 -2 -1
TTOOTTOO OOOOTTOO
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o oL L o oL L

o o XL o o L L

= 3 0 0 3 3 00

SkewOmega=I_21I_21 - 1_211_21 00

o oL L o oL L

o oL L o oL L

1_211_21001—?}1—2100

=2 20 0 33 00
22002200 10220000
22002200 01£10000
002200238 35100000
MO::j%%j:%% NO_%%MOO?:
22002fo00 0000104132
232002200 000001241
oo08%o008¢ 00003510
00880088 00002101

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

NM=4T + 32Q

“IS NM in Vec(K)?", true
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16 8 28 16 16 8 8 64 56 8
NM(T§89 3 3 33 9 934)

“IS MN in Vec(K)?", false

19 41 47 43 13 17
MN(44??4444???T)

T = 16/1,rank=4,ratio=4/1,n2/r= 16/1
T =48/1,r'=3/4,1/n°=1/4

p2 =5/36,min T = 80/9, T-check is positive? 64/9
max r = 36/5 , r-check is positive? 4/9
IS NOMO a combination of T and Omega? , true
NoMg = 0T + 160
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" = {{5, 8},{2, 3},{6, 7}, {1, 4}}
"PT2" = {{2, 4}, {6, 8}, {1, 3},{5, 7}}
"RG1" =1{3, 4, 7, 8}
"RG2" ={1, 2, 5, 6}
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Mc-scaled =
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8 =8
9 9
8 =8
9 9
=8 8
9 9
=8 8
9 9
3 =8
9 9
8 =8
9 9
-8 8
9 9
=8 8
9 9
-2 =5
36 36
-5 =5
36 36
-5 =5
36 36
-5 =5
36 36
=3 7
36 36
31 19
36 36
19 31
36 36
7 =3
36 36
1 -1
1 -1
-1 1
-1 1
1 -1
1 -1
-1 1
-1 1

|
(0]

© ©o ol ! ©|| ©o ©o ©|| ©|
I loo loo |oo oo loo loo i

w
D\

w| |
D\

w |
Dl

w wl—  wl|
ml\‘ mlo cnlu..

PN
(92}

| |
= =

Nc-scaled =
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1] =2 Z 19 =5 -5 =5 =5
31 31 31 31 31 31 31
-2 1 ¥ 7 =5 =5 =5 =5
31 31 31 31 31 31 31
Z 19 1 =5 =5 =5 =5 =3
31 31 31 31 31 31 31
19 7 =5 1 =5 =5 =5 =3
31 31 31 1 31 31 31
-5 =5 =5 =5 1 == 7 19
31 31 31 31 1 31 31
-5 =5 =3 =5 =5 1 19 7
31 31 31 31 31 1 31
> =5 =5 =5 7 19 1 =5
31 31 31 31 31 31 1
=5 =5 =3 =5 19 7 -5 4
1 1 1 1 1 31 31
000O0O0OO0OOO 000O0O0OO0OO0OO
000O0O0OO0OO0OO 000O0O0OO0OO0OO
000O0O0OO0OO0OO 000O0O0OO0OO0OO
0000O0OO0OO0O 0000O0OO0OO0O
NcM, = McNe = commutator =
000O0OO0OOO 000O0O0OO0OOO
000O0O0OO0OOO 000O0O0OO0OOO
000O0O0OO0OOO 000O0O0OO0OO0OO
000O0O0OO0OO0OO 000O0O0OO0OO0OO
000O0O0O0OOO
0000O0O0O0OO0OO
0O0000O0O0O0OO0OO
0O 00O0O0OO0OO
000O0O0O0OOO
000O0O0O0OO0OO
0O0000O0O0O0OO0OO
0 000O0OO0OO

Eigenvalues M,
. 0.,0.,0.,0.,0.,0.,7.111111111]

Eigenvalues N
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[2.,0.8888888889, 0., 0., 1.333333333, 0.6666666667, 1.333333333, 0.6666666667
]

Eigenvalues M-scaled
0., o.,0.,0.,0.,0.,0.,8]
Eigenvalues N.-scaled

[2.322580645, 1.032258065, 0., 0., 1.548387097, 0.7741935484, 1.548387097,
0.7741935484]

NullSpace M,

{[o, 0,0,0,0,1,0, 1} [0,0,0,0,0,0,1,-1],[0,0,0,0,1,0,0, 1], [1, 0, 0, 0, 0, O, O, 1],
[O’ 01 11 Ol O’ 0’ 0’ _1]1 [O’ 01 O’ 11 0’ 0’ 0’ _1]1 [O’ 11 O’ 01 01 Ol O’ 1]}

NullSpace N
{[fo,0,0,0,-1,-1,1,1}[-1,-1,1,1,0,0,0, O}
Eigenvalues M

[o.,, 0, 0.,0.,,0. 0., 10.66666667, 5.333333333]

Eigenvalues Ny

[2.,0.6666666667, 1.333333333, 2., 0.6666666667, 1.333333333, 0., 0.]

NullSpace M

{[_11 11 O’ 0’ 0’ Os 01 O]s [_1 O O’ 0’ 1’ 0)
O]’ [01 Ol _11 01 01 Ol 01 1]! [ 1,1 0

NullSpace Ny
{[07 Os 01 O’ _1’ _1’ 11 1]’ [11 1’ _1’ _1’ 0) 01 O’ 0]}
Eigenvalues M

[8.,4.,-1.333333333, -2.666666667, -1.333333333, -2.666666667,
-1.333333333, -2.666666667]

Eigenvalues N
[6.,-2.,0.,0.,-0.6666666667, -1.333333333, -0.6666666667, -1.333333333]

NullSpace M
{}
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NullSpace N
{[_]—’ _17 ]-’ 11 O’ 01 O’ 0]1 [O’ 01 O’ 01 _1’ _17 1’ ]-]}

Harmonic Basis

00003012 o o0 o0 O -2 1 o0 -1
000O0O0S321 O o0 O O 1 -2 -1 0
00001230 O 0 O O o0 -1 -2 1
00002103 o o0 O O -1 o0 1 =2
30120000 -2 1 0 -1 0 O 0 O
03210000 1 -2 -1 0 0 O o0 o
12300000 0o -1 -2 O 0 o0 O
21030000 -1 0 1 -2 0 O O O
03210000
30120000
21030000
123 00000
000O0OO0S321
000O030O012
00002103
00001230
Commutator(s)
0000O0O0OO00O
0000O0O0O00O
0000O0O0O00O
1,2: commutator=OOOOOOOO
0000O0O0O0O
0000O0O0OO0O
0000O0O0OO0O
0000O0O0O0O
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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
OO O O O O ©O ©o o
o O O O O O O o

2,3: commutator =

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

{2,3,4,5, 6}

TRACETWO =1
det AT =0
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[«2][9;]

1
6

=

o

o= Olun

o

(e2][V,!

0

2
6

AT rankingis 5, "vs", 7

Level 2 det =

RANK of R is 4

R ranking is 2, "vs", 4

1
1048576

[e2]V,]

A

A

o Ol o= o

|~

http://sadie:15001/home/ph/maple/TRun43123...

(—1+5)(5+s)(—26640+ 174725 — 8712s° + 435253 —
33905 + 2614s> — 13535° + 29857 + 1458 — 1652 + s10)

RBAR ranking 2, "vs", 4

RANK of B is 7

B ranking is 5, "vs", 7

BBAR ranking 2, "vs", 4

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

Eigenvalues

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

NullSpace of R

{{1,0,0,0,0,0,0,0]1[0,0,0,0,10,0,0,1[0,1,0,0,0,0,0,0], [0, 0, 0, 0, O, 1, O, O]}

NullSpace of B
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{[0,0,0,0,0,0,0, 11}

NullSpace of R”

{[01 11 0! O’ _11 Os 0! O]s [01 Os 0! 11 01 _1s 0! O]s [01 Os 11 Os _11 Os 01 O]s [11 Os 01 Os 0! O) _11
o}

NullSpace of B*
{[01 _1’ 0’ O’ 11 Os 01 O]}
FIXED POINTS DIMENSION 1

= o
o =
Wl wIN
Wi Wl
o =
= o
Wi Wl
wl—  wiN

o
=
=
o

Wl wiIN
o
=

WIN W[
[
o
WIN W[
W~ wIN

PROTO-M =

o
(=)
wIN W~
Wi~ wiIN
= o
o =
Wl wiIN
WIN W[

o o © o O O + O
o O A O O O O &
o ©O © O O & O o
O O A O O ©O O
o o o o O O + O
o ©O ©O O O & O O
© 0 O O 0w O O O

=

o

© 00 O O w O O O

—
o
o
[

Wi~ wiIN
Wl wiIN

wiN Wl
WwIN Wl
(S
o

"RANK of Nis", 3, "RANK of M is ", 4
"RANK of the KERNEL is ", 2

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

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

degree 2: % (v[1]vI2] + v[1]v[5] + vI2]vI6] + 2Vv[3]v[4] + 2Vv[3]v[7] + 2Vv[4]v[8] + Vv[5]

v[e] + 2v[7]v[8])
Group spectrum 1+t + £2

KERNEL STRUCT URE

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

"RG1" = {7, 8}
"RG2" = {4, 8}
"RG3" = {5, 6}
"RG4" = {2, 6}
"RG5" =1{3, 7}
"RG6" = {3, 4}
"RG7" ={1, 5}
"RG8" = {1, 2}

m2 =[1,0,0,1,0,0,0,0,0,0,1,0,0,2,0,0,2,0,0,0,0,2,1,0,0,0, 0, 2]
supp m2 ={1, 4,11, 14,17, 22, 23, 28}
u2=1_3,2,1,3,0,1,2,1,2,0,3,2,1,3,1,2,3,0,2,1,0,3,3,2,1, 1, 2, 3]

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

Action of R on ranges, [[6], [5], [1], [1], [2], [1], [2], [2]]
Action of B on ranges, [[3], [4], [6], [6], [7], [8], [5], [5]]

p-(l 1 1 1111 1
6 6 12 12 6 6 12 12

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

(1

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

(3, 2, 3, 2]
B-BLOCKS,

3,1, 4, 2]

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

by =11, 3, 6, 8}
bz = {11 45 61 7}
b3 ={2,3,5, 8}

by ={2,4,5,7}
dim(span of partition vectors), rank(Ng), rank(N): 3, 3,3

LIE STRUCT URE

Dimension of Lie algebra: 22, Shape: 3@ 19/17

1 0O

-1 11

0 01

0 10

CLB =

-1 11

1 00O

0 10

0 01

R and B Cycles. V.

000ioo0lo Loglgpglgpgly
2 2 z V292973
1 1 1 1 1 1
00200002 40404040
1 1 1 1 1 1
00200002 40404040
1 1 1 1 1 1
00050050 ZOZOZOZO
R = 1 1 QB=1 1 1 1
OOEOOOOE ZOZOZOZO
1 1 1 1 1 1
00050050 ZOZOZOZO
1 1 1 1 1 1
OOOEOOEO ZOZOZOZO
1 1 1 1 1 1
00500005 ZOZOZOZO

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

1 1 -1 -1

O s 0 3 5 0 5 0

-1 -1 1 1

5 0 3 0 0 5 0 3

-2 =1 1 -1 -1 1 =11

12 12 6 6 12 4 6 2

-1 =5 -1 1 1 -1 1 -1

V= 12 12 6 6 4 12 2 6
-1 -1 1 1
5 0 35 0 0 7 0 3
-1 -1 1 1

0 5 0 5 5 0 3 0

-1 1 -1 1 =5 -1 1 -1

12 4 6 2 12 12 6 6

1 =11 -1 -1 =5 =1 1

4 12 2 6 12 12 6 6
Omega-checks true, true
"I-V is singular"

- 11 11 w1

mR=(00 7 700 7 7zJ]vs(0 0000 00 0) uQgvsQi-V)
n3=(% 07 0%0 % o)vs(% 0%£020 % o) uQg vs QU+Vv) "1

LOCAL GROUPS

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

1, "range", [7, 8], 118, 7,8,7,7,8,7,8],[7,8,7,8,8,7,8, 7]

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

1, "range", [7, 81,118,7,7,8,7,8,8,71,17,8,8,7,8,7, 7, 8l

2, "range", [4, 8], [[8, 4, 4, 8, 4, 8, 8, 4], [4, 8, 8, 4, 8, 4, 4, 8]
3, "range’, [5, 6], [[6, 5, 5, 6, 5, 6, 6, 5], [5,6,6,5,6,5,5, 6]]
4, "range", [2, 6], [[6, 2, 2,6, 2,6, 6, 2],[2,6,6, 2,6, 2, 2, 6]]
5,"range", 3, 7],117,3,3,7,3,7,7,31,13,7,7,3,7,3, 3, 7]
6, "range’, 3, 4], [[4, 3, 3,4, 3,4, 4,3],[3,4,4, 3,4, 3, 3, 4]
7, "range", [1, 5], [[5, 1, 1,5, 1,5,5,1],[1,5,5,1,5, 1,1, 5]
8, "range", [1, 21,2, 1,1,2,1,2,2,1],[1,2,2,1,2,1,1,2]]

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

g1 = |l
g2 = II1,2]]
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 0)
01

2, "coeff", 1

2[2]=<o 1>
10

Check abelian

1, 2, true
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1. 1.
EIGS =
G 5)

PermChars : =

= N R
= O =

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+t + 2t2 + 2t3 + 3t4 + 3t5 + 4t6 + 4t7 + 5t8+ 5t9 +
10
ot

n-choose-rank

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

KERNEL HIERARCHY

m2 =
(1001000000100200200002100002)

{1,4,11,14,17,22, 23, 28}

uz2 =
(3213012120321312302103321123)

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

picheck (2 2 4 4 2 2 4 4)
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picheck (2 2 4 4 2 2 4 4)

Column Projections

0
0
0
0
0

0

o O O o

0000O

0
0
0
0

0

o O O O

0
0
0
0

0

o O O O

0
0
0
0

0

o O

O R WIN Wk = O Wwr~k wiNn

0
0
0
0

0

o O O o

o O O O

o

o O O o

o

O H= WN Wk = O WwWrk wiNn

o

o O O O

— O Wk wiNn O~ W we

= O Wk WwWN O = wiNn Wl

idem-checks

idem-checks
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NO-checks

NO-checks
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o

idem-checks NO-checks

o O O o

o o O o
W= WIN kB O WIN Wk O -

WIN Wk O =, Wk wN R O

o
o
o
o

o
o
o

idem-checks NO-checks

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

o
o
o

W= Wi =R O Wi Wk O =
o
o

WIN Wk O ~kr Wk wiN =k O

o
o
o
o
o

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

(@)

R O Wk wiNn O Rk WwWIN wlk
O R WIN Wk Rk O wik wiNn
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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
o

H O Wk WN O R W W
o
o
o
o

O R WIN Wk Rk O Wk wiNn

o
(]
o
o
o
o

o O
o O
o O

o

idem-checks NO-checks

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

o
o
o
WIN Wk O Fk Wk wWN Rk O

Wk WIN R O WN Wk O

o
o
o O
o
o
o

o

idem-checks NO-checks

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

o
o
o
o
o
o

Wk W B O WIN Wk O =
WIN Wk, O M= Wk wNn = O

Row Projections
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wv (V]

W v

] ]

< <

rx (@]

[

E =

v (7

° o
—ln O -l O o —lmn O —|mN o M AN O —lm O o —im
o —|m o =M —|m o | o —|on o o —i|n o N | o
—lo O —lo O o —lo O —|© —lo O o —lo O —lo «lo O
o —lo O —lo Hlo O —lo O o —lo Hwo O —lo O o |
o —|m o =M —|m o [N o —|on o o —i|on o | A o
—|N o —|mNn o o —|mM o —|mM o N | o —|N o o |
o —lo O —lo Hlo O —lo O o —lo Hwo O —lo O o |
—lo O —lo O o —lo O —|© —lo O o - O - -l O

I Il

— o~

o o

o o
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1 1 2 1 2 1 8 16 32 8 32 16
5 993 0 %939 3 053 9 0 3 5T %
1 2 1 1 1 2 8 32 16 8 16 32
0 553538 29393 0 3 %9 3 0% %
1 1 1 1 1 1 8 16 16 16 8 16
895399 1803 9 9 3 99 9 0 3%
1 1 1 1 1 1 16 8 16 8 16 16
5 18 9318 9 369 3 53 93 3 5 3 0
T= 1 2 1 1 1 2 NM = 8 32 16 8 16 32
0 5§ 395 %33 0O 33535 3 0% 7
1 1 2 1 2 1 8 16 32 8 32 16
5§ 9395 0 %393 3 093 9 0 3 5T %
11 411 11 16 8 16 8 16 16
918031893O 99039930
1 1 141 1 1 8 16 16 16 8 16
1893091803 99309903
CHECKING NULLSPACES
mA=[-1,-1,0,1, -1,-1, 1, 2]
0O 0 0 -1 0010 0 -t0 st 0 -s
0 1 -1 -1 0100 -t -ttt 00 O
ker Ne=]0 -1 O 0O 1000 0O 0 00O0O 0 RB checks
O 0 -1 0 0O00O01 -t 0 s 00t )
1 1 -1 -1 0000 -t -ttt s 00t—-s O
mAviaker NC (1 -1 -1 2 -1)
0 1 -s—t O
0 -1 t+s O
1 O S
-1 0 ) —t
ker Mg = RB checks
0o -1 t+s O
0 1 -s—t O
-1 0 -5  —t
10 st
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1 00 0 0O t+s
-1 11 0O t+s O
0 10 t s 0
0 01| [-t t t+s
ker M. = RB checks
-1 11 |0 t+s O
00 0 0O t+s
0 01 [-t t t+s
0 10 t s 0
nixt = (0 4 4)
10010110 10000010
01101001 01101000
01101001 01101000
10010110 00010100
RNgR* = , RR* =
01101001 01101000
10010110 00010100
10010110 10000010
01101001 000000071
2 1 1 2
10330133
1 2 2 1
013351033 10000000
2 1 1 2 1 1
21101201 01001000
L - 00100000
1553013310 00010000
BNoB™ = 12 > 1 Tlo1001000
- L 00000100
103530133 00000010
1 2 2 1 00000O00O0°1
2 1 1 2

Do these reconstitute N? , true

Ranks: 4, 7, "vs", 2
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o 0530 03
o o280 o 238
2 Ffooz2Loo
-8 -8 -8 -8
CNM=TTOOTTOO Skew T =
o 0o 28 0 o §3
o 0o 28 0 o §3
S o002 oo
L PFooF Foo
0 0 & 5 0 0 3 &
0 0 5 3 0 0 & 3
5o 0 2o o
S 3 00 3 oo
o o 1l g o L1 Skew Omega =
9 18 18 9
0 0 i 5 0 0 5 &
S0 oo o
& 5 00 F 200
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0 055 0 0 5 55

o 0o L% 0 0o 5 5

> 3 0 0 3 3 00

= 20 0 >33 00

0 055 0 0 &5 55

o 0o L% 0 0o 55

5 3 0 0 33 00

= 20 0 333 00
820 0200 o0 10120123
280 00%0 0 01%£1103% 3%
00 8008 o 3510%3001

M0=00§§000§N0_§%01%§10
200 03%8%0 0 01%£ 31034
020 0%%0 o0 10120154
0o $ o004 8 £1013510
000 £o0o0 § L $510%1001

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

NM = 16T + 0Q

"IS NM in Vec(K)?", true
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NM(O%O%lG8163280163220321602)

“IS MN in Vec(K)?", false

MN—226—2142610142210214221022214210
3 9 3 3 9 9 9 9 3 3 9 9 3 3 9 9 3 3

T=32/1,rank = 2, ratio= 16/1, n?/r = 32/1
T'=32/1,r=1/2,7/n%=1/2

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18
IS NOMO a combination of T and Omega? , true
NoMgp = OT + 32Q
There are, 2, partitions and, 8, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 18
out of total no. of elements equal to 32

dim span idems 12 vs no. of idems 16
"PT]'" = {{ 1’ 3’ 6’ 8}’ {Zl 4’ 5’ 7}}
"PT2" = {{1’ 4’ 6, 7}’ {21 31 51 8}}

"RG1" = {7, 8}
"RG2" = {4, 8}
"RG3" = {5, 6}
"RG4" = {2, 6}
"RG5" =1{3, 7}
"RG6" = {3, 4}
"RG7" = {1, 5}
"RG8" = {1, 2}
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20 8 -8 -8 8 -4 -8 -8
9 9 9 9 9 9 9 9
8 20 -8 -8 -4 8 -8 -8
9 9 9 9 9 9 9 9
-8 =8 32 8 -8 -8 8 16
9 9 9 9 9 9 9 9
-8 -8 8 32 -8 -8 =16 8
9 9 9 9 9 9 9 9
Mc = Nc =
8 -4 -8 -8 20 8 -8 -8
9 9 9 9 9 9 9 9
-4 8 -8 -8 8 20 -8 -8
9 9 9 9 9 9 9 9
-8 -8 8 -16 -8 -8 32 8
9 9 9 9 9 9 9 9
-8 -8 -16 8 -8 -8 8 32
9 9 9 9 9 9 9 9
31 =5 7 19 =5 31 19 7
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 36 36 36 36
19 7 =5 31 7 19 31 =5
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36 36
31 =5 7 19 -5 31 19 7
36 36 36 36 36 36 36 36
19 7 =531 7 19 31 =5
36 36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 3 36 36 36

532 of 578 08/22/2008 08:27 AM



533 of 578

NcMc =

Mc-scaled =
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Nc-scaled =

commutator =

08/22/2008 08:27 AM



http://sadie:15001/home/ph/maple/TRun43123...

000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O
0000O0O0O0O
000O0O0O0O0O
000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O

Eigenvalues M,
[7.111111111,5.333333333, 2.666666667, 5.333333333, 2.666666667, 0., 0., 0.]
Eigenvalues N,

[0, 0.,0.0.,0., 1.333333333, 2.666666667, 2.888888889]

Eigenvalues M-scaled

[2.600000000, 1.500000000, 1.200000000, 1.500000000, 1.200000000, 0., 0., 0.]
Eigenvalues N.-scaled

[0, 0.,0.0.,0., 1.548387097, 3.096774194, 3.354838710]

NullSpace M,

{[]-7 _11 O’ Ol _1’ 11 O! 0]! [O’ 11 1! 0! ]-’ Os 01 1]’ [0’ 1’ 0’ 1’ 11 O’ 11 0] }

NullSpace N,
{[O! Oa 1! O’ 01 01 0’ _1]a [O! Oa 07 ]" _1! _1’ 01 1]1 [01 01 01 Oa _11 _17 1’ 1]7 [Oa 1! O’ 01 _1a 01
0’ 0]1 [1’ 01 0’ Ol O’ _11 O’ 0]}

Eigenvalues M

[10.66666667, 0., 0., 2.666666667, 2.666666667, 5.333333333, 5.333333333,
5.333333333]

Eigenvalues Ny

[0.,0.,0.,0.,,0.,4.,1.333333333, 2.666666667]

NullSpace M

{0,0,1,-1,0,0,-1, 1}, [1,-1,0,0, -1, 1, O, O}
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NullSpace Ng

{[_11 _11 Ol ]-1 0’ 01 O’ 1]1 [_15 01 O, 01 O, ]-1 O’ 0]1 [O’ 01 O’ _11 O’ 01 ]-’ 0]1 [_11 _1’ 11 ]-1 01 01
O’ 0]1 [O’ _11 0) 01 1’ 01 O! O]}

Eigenvalues M

[0., 0., 0., 0., -2.666666667, 2.666666667, -5.333333333, 5.333333333]
Eigenvalues N

[0, 0.,0.,0.,0.,-1.333333333, 4., -2.666666667]

NullSpace M

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

NullSpace N

{[_1! _11 11 11 O! 0’ 01 0]’ [O! _11 O’ 01 1! O’ 01 0]1 [_1s _11 0’ 11 Os 01 Os 1]1 [Os 01 Os _11 Os 01
1’ 0]1 [_11 0’ 01 07 O’ ]-1 O’ 0]}

Harmonic Basis

= N W O N = O W
O W NN kB W O = N
= N W O N R~ O W
N B O W = N W O
W O = N O W N B
O W N H WO = N

N R O W = N W O

{2,5,6,7, 8}

TRACE TWO =1
det AT =0
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=
[e2]V,]
o

[«2][9;]
o
o
o
o [e2]19;]
o] = o olnn Ok

(<21 [V, B[V,
A

0 0O

|~

o
o

1
6

[«)][9;]

AT rankingis 5, "vs", 7

Level 2 det = m (
—13535% + 29857 + 1458 1652 + s10) (—1+5) (5 +5)
RANK of R is 7

R ranking is 5, "vs", 7

RBAR ranking 2, "vs", 4

RANK of B is 4

B ranking is 2, "vs", 4

BBAR ranking 2, "vs", 4

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

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, 1,0,0, 0,0, O}}

NullSpace of B

26640 + 174725 — 87125 + 435253 — 3390s% + 2614s°
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{0,0,0,0,0,1,0,0]10,0,0,0,1,0,0,0],10, 1,0,0,0,0,0,0],[1,0,0,0,0, 0, 0, 01}

NullSpace of R”
{[01 11 0! O’ _11 Os 0! O]}

NullSpace of B*

{[_1’ 01 O’ 11 01 05 01 0]5 [01 15 01 O, _11 05 01 O]! [01 01 01 0’ _11 01 01 1]1 [01 01 01 O’ 01 ]-’ _]-1
O}

FIXED POINTS DIMENSION 1

= o
o =
Wl wIN
Wi Wl
o =
= o
Wi Wl
wl—  wiN

o
=
=
o

Wl wiIN
o
=

WIN W[
[
o
WIN W[
W~ wIN

PROTO-M =

o
=

o
(=)
wIN W~
Wi~ wiIN
=
o
Wl wiIN
WIN W[

o o © o O O + O
o O A O O O O &
o ©O © O O & O o
O O A O O ©O O
o o o o O O + O
o ©O ©O O O & O O
© 0 O O 0w O O O

=

o

© 00 O O w O O O

—
o
o
[

Wi~ wiIN
Wl wiIN

wiN Wl
WwIN Wl
(S
o

"RANK of Nis", 3, "RANK of M is ", 4
"RANK of the KERNEL is ", 2

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

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

degree 2: % (v[1]vI2] + v[1]v[5] + vI2]vI6] + 2Vv[3]v[4] + 2Vv[3]v[7] + 2Vv[4]v[8] + Vv[5]

v[e] + 2v[7]v[8])
Group spectrum 1+t + £2

KERNEL STRUCT URE

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

"RG1" = {7, 8}
"RG2" = {4, 8}
"RG3" = {5, 6}
"RG4" = {2, 6}
"RG5" =1{3, 7}
"RG6" = {3, 4}
"RG7" ={1, 5}
"RG8" = {1, 2}

m2 =[1,0,0,1,0,0,0,0,0,0,1,0,0,2,0,0,2,0,0,0,0,2,1,0,0,0, 0, 2]
supp m2 ={1, 4,11, 14,17, 22, 23, 28}
u2=1_3,2,1,3,0,1,2,1,2,0,3,2,1,3,1,2,3,0,2,1,0,3,3,2,1, 1, 2, 3]

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

Action of R on ranges, [[3], [4], [1], [1], [7], [8], [2], [2]]
Action of B on ranges, [[6], [5], [6], [6], [2], [1], [5], [5]]

p-(l 1 1 1111 1
6 6 12 12 6 6 12 12

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

(1

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

3,1, 4, 2]
B-BLOCKS,

(3, 2, 3, 2]

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

by =11, 3, 6, 8}
bz = {11 45 61 7}
b3 ={2,3,5, 8}

by ={2,4,5,7}
dim(span of partition vectors), rank(Ng), rank(N): 3, 3,3

LIE STRUCT URE

Dimension of Lie algebra: 22, Shape: 3@ 19/17

1 0O

-1 11

0 01

0O 10

CLB =

-1 11

1 0O

0 10

0 01

R and B Cycles. V.

1 1 1 1 1 1
OOOOZZZZ 00020020
1 1 1 1 1 1
OOOOZZZZ 00200002
1 1 1 1 1 1
OOOOZZZZ 00200002
1 1 1 1 1 1
OOOOZZZZ 00050050
R = 111198: 1 1
OOOOZZZZ 00700005
1 1 1 1 1 1
OOOOZZZZ 00050050
1 1 1 1 1 1
OOOOZZZZ OOOEOOEO
1 1 1 1 1 1
OOOOZZZZ 00500005

Qgr in Vec(K)? , {{5, 6, 7, 8}}, true
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Qpin Vec(K)?, {{3, 8}, {4, 7}}, true

1 1 -1 -1

o 5 0 3 5 0 5 0

-1 -1 1 1

5 0 35 0 0 7 0 3

5 1 -1 1 1 =1 1 -1

12 12 6 6 12 4 §) 2

1 5 1 -1 -1 1 -1 1

v 12 12 5) 6 4 12 2 6
-1 -1 1 1
5 9 35 0 0 5§ 0 3
-1 -1 1 1

0 5 0 5 § 0 3 0

1 -1 1 -1 5 1 =1 1

12 4 6 2 12 12 6 6

-1 1 -1 1 1 5 1 =1

4 12 2 6 12 12 6 6
Omega-checks true, true
"I+V is singular”

_ 1111 1111 -1

nR_(o 0o0o0ill 4)vs(o 0oo0ill 4) Qg vs QUI-V)

B

N
N[
N[

n3=(o 0 )vs(o 0000000 uQgvsQU+V)~1

LOCAL GROUPS

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

1, "range", [7, 8], 118, 7,8,7,7,8,7,8],[7,8,7,8,8,7,8, 7]

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

1, "range", [7, 81,118,7,7,8,7,8,8,71,17,8,8,7,8,7, 7, 8l

2, "range", [4, 8], [[8, 4, 4, 8, 4, 8, 8, 4], [4, 8, 8, 4, 8, 4, 4, 8]
3, "range’, [5, 6], [[6, 5, 5, 6, 5, 6, 6, 5], [5,6,6,5,6,5,5, 6]]
4, "range", [2, 6], [[6, 2, 2,6, 2,6, 6, 2],[2,6,6, 2,6, 2, 2, 6]]
5,"range", 3, 7],117,3,3,7,3,7,7,31,13,7,7,3,7,3, 3, 7]
6, "range’, 3, 4], [[4, 3, 3,4, 3,4, 4,3],[3,4,4, 3,4, 3, 3, 4]
7, "range", [1, 5], [[5, 1, 1,5, 1,5,5,1],[1,5,5,1,5, 1,1, 5]
8, "range", [1, 21,2, 1,1,2,1,2,2,1],[1,2,2,1,2,1,1,2]]

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

g1 = |l
g2 = II1,2]]
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 0)
01

2, "coeff", 1

2[2]=<o 1>
10

Check abelian

1, 2, true
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1. 1.
EIGS =
G 5)

PermChars : =

= N R
= O =

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+t + 2t2 + 2t3 + 3t4 + 3t5 + 4t6 + 4t7 + 5t8+ 5t9 +
10
ot

n-choose-rank

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

KERNEL HIERARCHY

m2 =
(1001000000100200200002100002)

{1,4,11,14,17,22, 23, 28}

uz2 =
(3213012120321312302103321123)

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

picheck (2 2 4 4 2 2 4 4)
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picheck (2 2 4 4 2 2 4 4)

Column Projections

0
0
0
0
0
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o O O o

0000O
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0
0
0

0

o O O O

0
0
0
0

0

o O O O

0
0
0
0

0

o O

O R WIN Wk = O Wwr~k wiNn

0
0
0
0

0

o O O o

o O O O

o

o O O o

o

O H= WN Wk = O WwWrk wiNn

o

o O O O

— O Wk wiNn O~ W we

= O Wk WwWN O = wiNn Wl

idem-checks

idem-checks
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NO-checks

NO-checks
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o

idem-checks NO-checks

o O O o

o o O o
W= WIN kB O WIN Wk O -

WIN Wk O =, Wk wN R O

o
o
o
o

o
o
o

idem-checks NO-checks

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

o
o
o

W= Wi =R O Wi Wk O =
o
o

WIN Wk O ~kr Wk wiN =k O

o
o
o
o
o

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

(@)

R O Wk wiNn O Rk WwWIN wlk
O R WIN Wk Rk O wik wiNn
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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
o

H O Wk WN O R W W
o
o
o
o

O R WIN Wk Rk O Wk wiNn

o
(]
o
o
o
o

o O
o O
o O

o

idem-checks NO-checks

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

o
o
o
WIN Wk O Fk Wk wWN Rk O

Wk WIN R O WN Wk O

o
o
o O
o
o
o

o

idem-checks NO-checks

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

o
o
o
o
o
o

Wk W B O WIN Wk O =
WIN Wk, O M= Wk wNn = O

Row Projections
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—ln O -l O o —lmn O —|mN o M AN O —lm O o —im
o —|m o =M —|m o | o —|on o o —i|n o N | o
—lo O —lo O o —lo O —|© —lo O o —lo O —lo «lo O
o —lo O —lo Hlo O —lo O o —lo Hwo O —lo O o |
o —|m o =M —|m o [N o —|on o o —i|on o | A o
—|N o —|mNn o o —|mM o —|mM o N | o —|N o o |
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1 1 2 1 2 1 8 16 32 8 32 16
5 993 0 %939 3 053 9 0 3 5T %
1 2 1 1 1 2 8 32 16 8 16 32
0 553538 29393 0 3 %9 3 0% %
1 1 1 1 1 1 8 16 16 16 8 16
is 0 3935 1393 3 93 0 5 3 05
1 1 1 1 1 1 16 8 16 8 16 16
5 18 9318 9 369 3 53 93 3 5 3 0
T= 1 2 1 1 1 2 NM = 8 32 16 8 16 32
0 5§ 395 %33 0O 33535 3 0% 7
1 1 2 1 2 1 8 16 32 8 32 16
5§ 9395 0 %393 3 093 9 0 3 5T %
1 1 41 1 11 16 8 16 8 16 16
918031893O 99039930
1 1141 1 o1 8 16 16 16 8 16
1893091803 99309903
CHECKING NULLSPACES
mA=1[1,1,-2,-1,1,1,-1, 0]
00 -10 O 0O 01 -s 0 t 0 0s O —t
00 1 0 -1 -110 s 0O -t 0 s O —-s t-—s
kerNc=|l00 1 1 -1 -1 00 s s -t -t 00 t—-s t—s| RB
01 0 0 -1 0 0O 0O 0 O 0O 00 O 0
10 0 0O 0 -100 0 0 0 s—-t0O0Ot-s O
checks
mAviaker NC(0 -1 -1 1 1)
0 1 s+t O
0 -1 -t—-s O
-1 0 -t S
1 O t )
ker Mg = RB checks
0 -1 —t—s5s O
0O 1 s+t O
1 0 t —s
-1 0 -t s
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11 -1 0 s+t O
00 1 s+t O 0
1 0 O s+t s -s
01 0 0 t s
ker M. = RB checks
00 1 s+t 0 O
11 -1 0O s+t O
01 O 0 t s
100 s+t s -—s
nixt = (4 4 0)
2 1 1 2
1 2 2 1
01331033 10000000
2 1 12 01001000
21101201
- .- 00100000
e |23 0 330 fooo10000
O‘= ’€=
1l 2 2 1 01 001000
01121021
- L 00000100
10330133 000000O0T10
1 2 2 1 000000O0GO 1
2 1 1 2
331033501
10010110 10010000
01101001 01001001
01101001 00100000
anege |1 0010110 . |10010000
0 0110100 1| 01001001
10010110 00000110
10010110 00000110
01101001 01001001

Do these reconstitute N? , true

Ranks: 7, 4, "vs", 2
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o 0530 03
o o280 o 238
2 Ffooz2Loo
-8 -8 -8 -8
CNM=TTOOTTOO Skew T =
o 0o 28 0 o §3
o 0o 28 0 o §3
S o002 oo
L PFooF Foo
0 0 & 5 0 0 3 &
0 0 5 3 0 0 & 3
5o 0 2o o
S 3 00 3 oo
o o 1l g o L1 Skew Omega =
9 18 18 9
0 0 i 5 0 0 5 &
S0 oo o
& 5 00 F 200
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0 055 0 0 5 55

o 0o L% 0 0o 5 5

> 3 0 0 3 3 00

= 20 0 >33 00

0 055 0 0 &5 55

o 0o L% 0 0o 55

5 3 0 0 33 00

= 20 0 333 00
820 0200 o0 10120123
280 00%0 0 01%£1103% 3%
00 8008 o 3510%3001

M0=00§§000§N0_§%01%§10
200 03%8%0 0 01%£ 31034
020 0%%0 o0 10120154
0o $ o004 8 £1013510
000 £o0o0 § L $510%1001

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

NM = 16T + 0Q

"IS NM in Vec(K)?", true
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NM(O%O%lG8163280163220321602)

“IS MN in Vec(K)?", false

MN—226—2142610142210214221022214210
3 9 3 3 9 9 9 9 3 3 9 9 3 3 9 9 3 3

T=32/1,rank = 2, ratio= 16/1, n?/r = 32/1
T'=32/1,r=1/2,7/n%=1/2

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18
IS NOMO a combination of T and Omega? , true
NoMgp = OT + 32Q
There are, 2, partitions and, 8, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 18
out of total no. of elements equal to 32

dim span idems 12 vs no. of idems 16
"PT]'" = {{ 1’ 3’ 6’ 8}’ {Zl 4’ 5’ 7}}
"PT2" = {{1’ 4’ 6, 7}’ {21 31 51 8}}

"RG1" = {7, 8}
"RG2" = {4, 8}
"RG3" = {5, 6}
"RG4" = {2, 6}
"RG5" =1{3, 7}
"RG6" = {3, 4}
"RG7" = {1, 5}
"RG8" = {1, 2}
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20 8 -8 -8 8 -4 -8 -8
9 9 9 9 9 9 9 9
8 20 -8 -8 -4 8 -8 -8
9 9 9 9 9 9 9 9
-8 =8 32 8 -8 -8 8 16
9 9 9 9 9 9 9 9
-8 -8 8 32 -8 -8 =16 8
9 9 9 9 9 9 9 9
Mc = Nc =
8 -4 -8 -8 20 8 -8 -8
9 9 9 9 9 9 9 9
-4 8 -8 -8 8 20 -8 -8
9 9 9 9 9 9 9 9
-8 -8 8 -16 -8 -8 32 8
9 9 9 9 9 9 9 9
-8 -8 -16 8 -8 -8 8 32
9 9 9 9 9 9 9 9
31 =5 7 19 =5 31 19 7
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 36 36 36 36
19 7 =5 31 7 19 31 =5
36 36 36 36 36 36 36 36
-5 31 19 7 31 -5 7 19
36 36 36 36 36 36 36 36
31 =5 7 19 -5 31 19 7
36 36 36 36 36 36 36 36
19 7 =531 7 19 31 =5
36 36 36 36 36 36 36 36
7 19 31 =519 7 =5 31
36 36 36 36 3 36 36 36
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NcMc =

Mc-scaled =
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Nc-scaled =

commutator =
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000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O
0000O0O0O0O
000O0O0O0O0O
000O0O0O0O0O
000O0O0O0O0OO
0000O0O0O0O

Eigenvalues M,

[7.111111111,5.333333333, 2.666666667, 5.333333333, 2.666666667, 0., 0., 0.]
Eigenvalues N,

[0, 0.,0.0.,0., 1.333333333, 2.666666667, 2.888888889]

Eigenvalues M-scaled

[2.600000000, 1.500000000, 1.200000000, 1.500000000, 1.200000000, 0., 0., 0.]
Eigenvalues N.-scaled

[0, 0.,0.0.,0., 1.548387097, 3.096774194, 3.354838710]

NullSpace M,

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

NullSpace N,

{[1! ]-, _11 _11 01 0’ 01 0]’ [01 _17 O’ 01 11 0’ 01 0]1 [01 11 _1’ _1! Oa 1! O’ 0]7 [Oa 07 _11 O! Oa 01
0’ 1]1 [O’ 01 0’ _1’ O’ 01 11 0]}

Eigenvalues M

[10.66666667, 0., 0., 2.666666667, 2.666666667, 5.333333333, 5.333333333,
5.333333333]

Eigenvalues Ny

[0.,0.,0.,0.,,0.,4.,1.333333333, 2.666666667]

NullSpace M

{{1,-1,0,0,-1,1,0,0}10,0,1,-1,0,0, -1, 1]}
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NullSpace Ng

{[]—1 15 01 Ol 01 O, _11 _1]1 [11 O! O’ 01 ]-1 05 _1’ _1]1 [01 01 1! 01 O’ 01 0’ _1]1 [_]-l 0’ 01 01 01 ]-1
O’ 0]1 [O’ 01 O! 1’ 0’ 0’ _11 O]}

Eigenvalues M

[0., 0., 0., 0., -2.666666667, 2.666666667, -5.333333333, 5.333333333]
Eigenvalues N

[0, 0.,0.,0.,0.,-1.333333333, 4., -2.666666667]

NullSpace M

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

NullSpace N

{[01 Os _11 0’ 01 Os 01 1]1 [_1! _11 11 01 O! O’ 11 0]1 [_1s _11 1’ 11 Os 01 Os 0]1 [Os _11 O’ 01 11 01
o’ 0]1 [_11 0’ 01 07 O’ ]-1 O’ 0]}

Harmonic Basis

= N W O N = O W
O W NN kB W O = N
= N W O N R~ O W
W O = N O W N B
O W N H WO = N

N R O W = N W O
N R O W »r N W O

{3’ 4’ 5’ 61 7’ 8}

TRACE TWO =1
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detAT=%(—1+t)2(1+t)2(t)2

o | o o
o o o
o o= o
o o o=
o
o
o (XN [V,]
o o= Oolun o

AT

I

o [«2][¥,]
[«)][9;]

o

o

o

o o=
A~

A=

0 0O

o

o

o
[«2] [V, B« [V, ]
(o] 1]

o
o

3 1
6 6

AT ranking is 4, "vs", 8

-5  (_ _ _ _ 2 _ 3 _ 4 _
Level 2 det = 568435456 (-1+5s)(—2880—-2496s—2340s 1052s 683s
153s> — 459 + 457 + 3584+ 59) (11840 + 14725 — 178852 + 980s3 + 115s% — 117s°
—2756 + 557 )
RANK of R is 6

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

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

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

{[o, 1,0,0,0,0,0,0]I[1,0,0,0,0,0,0, 01}
NullSpace of B
{f0,0,0,0,1,0,0,0]1[0,0,0,0,0, 1, 0, O}
NullSpace of R*
{fo,0,0,-1,0,1,0,0],1I0,0,-1,0, 1, 0, O, OJ}
NullSpace of B*
{fo,0,0,0,-1,0,0,1],[0,0,0,0,0, -1, 1, O]}
FIXED POINTS DIMENSION 1

8 7 2 3 21
0 1 515 5 5 33
1 o L & 3 2 12
08 0 0O OO O O 15 15 5 §5 3 3
800 000O0 O 8 7 g 1 4 11 23
15 15 15 15 5 5§
00 O 16 OO0 0O O
Z 8 1 o 1L 4 3 2
0016 0 00 O O 15 15 15 15 5 5
PROTO-M = N =
000 008 0 O 2 3 4 11 45 41 21
5 5 15 1
00 O O 80 0 o > 15 33
3 2 11 4 4 o 12
00 O O OO0 0 16 5 5 15 15 3 3
00 0 O 0016 O 2 1 2 3 2 1 g1
3 3 5 §5 3 3
1 2 3 2 1 2
3 3 5 5 3 3510

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

Group spectrum 1+ t + t2
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KERNEL STRUCT URE

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

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

m2=1[1,0,0,0,0,0,0,0,0,0,0,0,0,2,0,0,0,0,0,0,0,0,1, 0, 0,0, 0, 2]
supp 2 ={1, 14, 23, 28}

u2 =[15,8,7,6,9, 10,5, 7,8,9, 6,5, 10, 15, 4, 11, 6, 9, 11, 4, 9, 6, 15, 10, 5, 5, 10,
15]

suppu2 =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, [[2], [1], [1], [3]]
Action of B on ranges, [[3], [3], [4], [1]]

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

w4 112 1 2
15 5 5 15 15 15

Action of R and B on the blocks of the partitions:
R-BLOCKS,
[41 Bl Al 9’ C’ 3’ 3’ 4’ C’ B’ 9’ A]
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B-BLOCKS,
[9’ 1’ 9’ A’ 6’ Al 8’ 7’ 5! 2! 8’ 7]
with invariant measure, [1, 2, 2, 2, 2, 1, 3, 3, 4, 4, 3, 3]

N by blocks, N - check: true

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

b1g =1{2,4,6, 7}
b11 =11, 4,6, 8}
b1, =12,3,5,7}

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

hi2] A1l 0 0 O
h(ll hl2] 0 0 O
0O 0 ~h[2] A[1] O

o O O
S O O O O
© O O O O

0 0O h[1] h[2] O 0
Centralizer =
0 0 0 0 h[2] h[1]
0 0 0 0 h[1] h2] O 0
0 0 0 0 0 0 h[2] h[1]
0 0 0 0 0 0 h[1] h[2]
LIE STRUCT URE

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

R and B Cycles. V.

—lo o —Ho —Hwo Ao o o o
O o Al OV b Ao o o
o o o o o o o o
o o o o o o o o
—lo —Hlo —Ho —Ho Ao o o o
—Alo v Ao v —Ho Ao o o
O o Ao OV b Ao o -
—lo —Hlo —Ho —Ho o o o o
I
(44]

c
i A A A A A A A
L] A T RS G T RS T DS T RS G | RS TS e TR
] A TS T RS S | DS o T RS S | RS o TS S TR
L] A TR S | R S TR S T A TR A T I i
o o o o o o o o
o o o o o o o o
o o o o o o o (@]
o o o o o o o o
I
x
G

Qr in Vec(K)?, {{5, 6, 7, 8}}, true

Qpin Vec(K)?, {{1, 2, 3, 4, 7, 8}}, true
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1 1 =1 =1
0 3 0 3 3 0 3 0
1 1 -1 -1
& 0 3 0 0 % 0 =5
-2 =1 1 -1 -1 1 -1 1
12 12 6 6 12 4 6 2
-1 =5 -1 1 1 -1 1 -1
v 12 12 6 6 4 12 2 6
=1 =1 1 1
6 0 3 0 0 6 0 3
-1 -1 1 1
05 035 5 0 3 0
1l -1 1 -1 5 1 -1 1
12 4 6 2 12 12 6 6
-1 1 -1 1 1 5 1 =1
4 12 2 6 12 12 6 6
Omega-checks true, true
nR=(o 00011l %)vs(o oooill %) Qg vs QUI-V) ~1
1TB=(% % % % 00 % %)vs(% % % % 00 % %) uQBst(I+V)_1

LOCAL GROUPS

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

1, "range, [7, 81, 118,7,8,7,8,7,7,81,17,8,7,8,7,8, 8, 7]

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

1, "range", [7, 8],118,7,7,8,8,7,7,8],[7,8,8,7,7,8, 8, 7]]

2, "range’, [5, 6], [[6, 5, 5, 6, 6,5, 5, 6], [5,6,6,5, 5, 6,6, 5]
3, "range’, [3, 4], [[4, 3,3,4,4, 3,3,4],(3,4,4, 3, 3,4, 4, 3]]
4,"range", [1, 2],[[2,1,1,2,2,1,1,2],[1,2,2,1, 1, 2,2, 1]]
3, "partition”, {{1, 4, 6, 8}, {2, 3,5, 7}}
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1, "range", [7, 8],1(18,7,7,8,7,8,7,8],[7,8,8,7,8,7, 8, 7]

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

1, "range", (7, 8],18,7,7,8,7,8,8,7,[7,8,8,7,8,7, 7, 8]

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

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

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

1, "range”, [7, 8], (18, 7,8,7,8,7,8,71,[7,8,7,8,7,8, 7, 8]]

2, "range’, [5, 6], [[6, 5, 6, 5, 6, 5, 6,5],[5,6,5,6,5, 6,5, 6]]
3, "range”, [3, 4], [[4, 3,4,3,4,3,4,3],(3,4,3,4, 3,4, 3, 4]
4,"range", [1, 2],[[2,1,2,1,2,1,2,1],[1,2,1,2,1,2,1, 2]]

10
"group has", 2, "elements” Group element 1,1 = (0 1)

g1 = |l
9> = [[1,2]]
linear dimension, 2

"Symmetric?", true

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

n-choose-rank

= N R

_ O =

http://sadie:15001/home/ph/maple/TRun43123...

1+t+2t2+2t3+3t4+3t5+4t6+4t7+5t8+5t9+

{1, 11, 21}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [1, 71}, {7, [1, 8]}, {8, [2, 3]}, {9,
[2’ 4]}’ {101 [2’ 5]}’ {11’ [2’ 6]}’ {12’ [2’ 7]}’ {13’ [2’ 8]}’ {14l [3’ 4]}’ {15’ [3l 5]}’ {16’ [3’
61}, {17, 3, 71}, {18, 3, 8]}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 7]}, {22, [4, 8]}, {23, [5, 61},
{24’ [5’ 7]}’ {25’ [5’ 8]}’ {26’ [6l 7]}’ {27l [6’ 8]}’ {28’ [7’ 8]}

KERNEL HIERARCHY

m2 =
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(100O0ODO0DO0D0ODO0DO0D000020000000O01000DO0?2)

{1, 14, 23, 28}

uz2 =

(15 876 9105 78965 10 15 4 11 6 9 11 4 9 6 15 10 5 5

{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 2 2 11 2 2)

picheck (1 1 2 2 11 2 2)

Column Projections

0000O00O

0000O00O

—

Il

o
o
o
o
o
o

O R WIN Wk v vw WIS W
= O Wk wiN uvw v Wk wIN

idem-checks

NO-checks
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3 2
OOOOggOO
2 3
OOOOggOO
11 4
00001—51—500
4 11
p,=(0 00075 3500 idem-checks NO-checks
00001 O0 OO
0000 O 1 OO
1 2
OOOO§§OO
2 1
0000§§00
7 8
001—51—50000
8 7
001—51—50000
001 0 0O0O0OO
00 0 1 00O00O
Ps3=lopo Ll 42 90000 idem-checks NO-checks
15 15
4 11
001—51—50000
3 2
00§§0000
2 3
00§§0000
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1 0 000O0OO0O
0O 1 000O0OO0O
7 8
1—51—5000000
8 7
1—51—5000000
PA4=13 2 5000000 idem-checks NO-checks
5 5
2 3
§§000000
1 2
§§OOOOOO
2 1
§§OOOOOO

Row Projections

§0305003
03030530
§0305003
1 1 1 1
pp1=060§o€§0 idem-checks
§0305003
02030220
05030530
toi1o0io001d
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) )

7 Y

@] @]

() [}
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It It

= =

] ]

9 S
—|m o o M M o o |t | o o |t o | o |t
o N | o o |l | o o |l | o —|mN o —|m o
o —lo Hlo O o —lo o O —lo O o —lo O —lo O —|©
—|© o o —|© o o o —|© o —|l© o o | o | o
— | o o N | o o —|mM —|mN o o —|mM o —|M o —|M
(@) —lmn Al o o —lmn —m o (@) —lmn A o —|m o —|m o
o —|l© o o o —|l© o o o —|l© o o | o | o
—|© o o —|© o (@) o —|© | (@) o —|© o —|© o —|©

I I

o m

[a o

[a o
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wv (V]

W 7
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= =

rx (@)

I

E =
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o M AN O —lm O (@ —|m o —lmn O =M —lm O o —im
—|n o o —i|n o M M o —|on o —|on (@) (@) N | o
—|© o o —|© o —l©o o o —|© o | o o —l© o o
o —lo =l O —lo O o —|l© o —Ho O -l -l O o —|©
—m O (@) —lm O =M —Am O o —m O M N O o —|m
o —\|Mm M o | o o —|mM —|m o —|m o o N | o
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1 1 1 1
60306030
1 1 1 1
05030503
1 1 1 1
60306030
0:030¢%03
PPg = . ) . ) idem-checks
§ 0305030
1 1 1 1
05030503
1 1 1 1
§ 0305030
1 1 1 1
05030503
1 9 2 8 1 1 1 2 8 o ll2 128 8 16 16 32
6 45 45 10 15 9 9 3 45 45 5 15 9 9
o L 8 7 1 1 2 1 o 8 128 112 16 8 32 16
6 45 45 15 10 9 9 3 45 45 15 5 9 9
7 4 1 g 1 2 1 2 56 64 16 , 88 32 16 32
90 45 3 90 45 5 15 45 45 3 45 45 § 15
4 7 o 1 2 11 2 1 64 56 4 16 32 8 32 16
T = 45 90 3 45 90 15 5§ NM = 45 45 3 45 45 15 5
11114 1 ¢ 1 2 8§ 16 176 64 8 16 32
10 15 45 45 6 9 9 5 15 45 45 3 9 9
1 1 4 11 g 1 2 1 16 8 64 176 o 8 32 16
15 10 45 45 6 9 9 15 5 45 45 3 9 9
11 1 2 1 1 1 4 8 16 16 32 8 16 16
18 9 5 15 18 9 3 9 9 5 15 9 9 3
11 2 1 1 1 4 1 16 8 32 16 16 8 16
9 18 15 5 9 18 3 9 9 15 5 9 9 3
CHECKING NULLSPACES
mA=1[-1,-1,-1,-1,1,1, 1, 1]
-1 -1 110000 t t ) ) 00 —-t+s —-t+s
kerNe=|-1 -1 001100 00 —s+t —s+t 00 —t+s —t+s
-1 -1 000011 00 —s+t —s+t s s —t -t

RB checks

mAviaker NC (-1 1 1)
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O 0 -1 0 s O -t
O O 1 o0 -s 0 t
-1 0 O O 0 -t s
1 0 0 O 0O t -s
ker Mg = RB checks
0 -1 0 0 —t 0 0 s
0 0 0 t 0 0 -s
0 0 o0 -1 |+ —s o
0 0 0 1) |t s o
O 1 0 0 O 0 0 t 0 s
O 0 0 1 o 0O s+t -t s+t -s
O 1 0 1 -1 0O s+t —-s s 0
O 0 0 O 1 0 0 S t 0
ker M. = RB checks
-11 0 1 O 0O s+t —-s s+t -t
0 0 00 0O 0 s 0 ¢t
0010 O0f]-s 5 st
o 1-1120 s t 0 t -t
nxt = (0 4 0 4 0)
3 2 3 2 4 11
103535355 15715
0 1 23231 4
5 5 5 5 15 15 10000000
3 2 2 1 1
2 £ 1010 £ 3 01000000
> 3 15 00101000
|5 s 0101 3 3 lo0o010100
RN0R7‘= ’RRW_
22101021 00101000
5 3 L 000O1O01O00O0
s 5 0101 3 3 00000010
iug;gllo 0O 00O0O0O0OO01
15 15 3 3 3 3
11 4 1 2 1 2
5153333 01
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1 2 3 2 2 3
103 3 5 5 § 3
o1 2 L1 2 3 3 2
3 3 5 5 5 5 1 000O0O0O00O0
12 41 o L 8 8 7 01 00O0O0OO00O
3 3 15 15 15 15
0010O0O0O00O
21 9 1 8 72 7 8
, 3 3 15 15 15 15 000100O00O
SNoB™ =15, ;& B =0 0001001
53 g 7 0O00O0O0OO0OOT1T10O
§ 51515 01 10 00000110
2 3 8 7 00001001
§§E1_50110
3 2 7 8
§§1—51—51001
Do these reconstitute N? , true
Ranks: 6, 6, "vs", 2
8 8 8 8
00§§00§§
8 8 8 8
OO§§OO§§
-8 -8 -8 -8
TTOOTTOO
-8 -8 -8 -8
TTOOTTOO
CNM = g 3 88SkewT=
OO§§OO§§
8 8 8 8
OO§§OO§§
-8 -8 -8 -8
TTOOTTOO
-8 -8 -8 -8
TTOOTTOO
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0 0 & #& 0 0 & 5
0 0 ;£ 0 0 3 =%
56 7= 0 0 L =2 0 0
0 o L2 o . L1 Skew Omega =
90 45 18 9
0 0 £35 0 0 3 =%
3 5 0 0 ¢ 0 0
S5 00 F & 00
0o 0 L5 0 0 55
0 0 55 0 0 5 5
= > 0 0 F 3 00
=2 30 0 333 00
0o 055 0 0 55
0 0 55 0 0 &5 55
= > 0 0 x5 00
=2 30 0 333 00
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880 0000 0 o 1 & L ¢ 324
oo oo o0 o L& 1 0 L3¢
MO:oo%%ooo 0 NO—%%O 1 £ g3
000 02380 o P L4102
000 02380 o ¢ 3220 1 ¢4
000 0o00%L 33322 3 210
000 0002 ¢ 2 ¢& 32 101

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

NM = 16T + 0Q

oft 1L 1 1 1 1 1 1 1 1 1 1 11 1 1 11 1 1
6 12 6 12 6 12 6 12 6 12 6 12 6 6 12 12 6 6 12 12
TllllllﬂLlﬂlllliLilol
3 18 5 18 9 6 45 10 5 90 3 90 9 9 15 10 45 45 6
“IS NM in Vec(K)?", true
nv(ie 8 16 8 16 8 176 8 16 88 16 56 32 16 16 8 128 112 8
3 9 5 9 9 3 45 5 5 45 3 45 9 9 15 5 45 45 7 3

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

MN
14 10 38 10 14 10 118 34 38 146 14 8 22 14 26 34 94 8 2 10
3 9 15 9 9 3 45 15 15 45 3 45 9 9 15 15 45 45 3 3

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

p2 =5/36, min T = 80/9, T-check is positive? 208/9
max r = 36/5 , r-check is positive? 13/18

IS NOMO a combination of T and Omega? , true
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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, 3,5, 8},{2, 4, 6, 7}}
"PT2" = {{1, 4,5, 8},{2, 3,6, 7}}
"PT3" ={{1, 4,6, 8},{2,3,5,7}}
"PT4" = {{1, 4,6, 7},{2, 3,5, 8}}
"PT5" ={{1,3,6,7},{2,4,5, 8}
"PT6" = {{1, 3,5, 7},{2, 4, 6, 8}

"RG1" = {7, 8}

"RG2" = {5, 6}

"RG3" = {3, 4}

"RG4" = {1, 2}
20 20 -8 -8 -4 -4 -8 -8
9 9 9 9 9 9 9 9
20 20 -8 -8 -4 -4 -8 -8
9 9 9 9 9 9 9 9
-8 =8 32 32 -8 -8 =16 -16
9 9 9 9 9 9 9 9
-8 =8 32 32 -8 -8 =16 -16
9 9 9 9 9 9 9 9

Mc = N¢ =

-4 -4 -8 -8 20 20 -8 -8
9 9 9 9 9 9 9 9
-4 -4 -8 -8 20 20 -8 -8
9 9 9 9 9 9 9 9
-8 -8 -16 -16 -8 -8 32 32
9 9 9 9 9 9 9 9
-8 -8 -16 -16 -8 -8 32 32
9 9 9 9 9 9 9 9
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3. -5 59 71 8 47 7 19
36 36 180 180 180 180 36 36
-5 31 71 59 47 8 19 7
3 36 180 180 180 180 36 36
59 71 31 -5 107 23 83 47
180 180 36 36 180 180 180 180
71 59 -5 31 23 107 47 83
180 180 36 36 180 180 180 180

47 107 23 31 -5 7 19
180 180 180 36 36

36

107 -5 31 19 7
6
1

23
180 180 36 36
19 8 47 7 19 31
180 180 36 36 36 36
47 8 19 7 -5 31

[ [
= W L (o]
N @ (o)
|© ml ol Sfw
'—l
(o)
o

36 36 180 180 36 36 3 36
-2 -2 -1 -1 =2 =2
11 5 5 5 5 35 3
-2 -2 -1 -1 =2 =2
11 5 5 5 5 35 3
-1 -1 -1 -1 -1 -1
2 17 7 7 7

|
[y

|
Y

(=Y

=

|
[E—Y

|
[t

|
[t

|
[y

Z 7 Z 7 72 7
Mc-scaled = Nc-scaled =
=1 =1 =2 =2 4 1 =2 =2
5 5 5 5 5 5
-1 -1 -2 =2 -2 =2
5 35 35 35 11 5 5
-1 -1 -1 -1 -1 -1
% 2 2 2 2 & b1
-1 -1 -1 -1 -1 -1
% 7 2 2 3 & b1

575 0f 578 08/22/2008 08:27 AM



http://sadie:15001/home/ph/maple/TRun43123..

1] = 59 71 8 47 7 19
1 155 155 155 155 31 31
=5 1 71 59 47 8 19 7
31 155 155 155 155 31 31
59 71, =5 107 23 8 47
155 55 31 155 155 155 155
7l 59 =5 ; 23 107 47 83
155 155 31 155 155 155 155
83 47 107 23 ; =5 7 19
155 155 155 155 31 31 31
47 8 23 107 =5 4 19 7
155 155 155 155 31 31 31
7 19 8 47 7 19 ;1 =5
31 31 55 155 31 31 31
19 7 47 8 19 7 =5 4
1 31 155 155 31 31 31
0O000O0OO0OO0OO0OO 0O000O0OO0OO0OO0OO0O0O
0O000O0O0OO0OO0O0O 0O000O0OO0OO0OO0OO0ODO
0O000OO0OO0OO0OO0OO 0O000OO0OO0OO0OO0OO
000O0O0OO0OO0OO 000O0O0OO0O0OO
NcM, = McN¢ = commutator =
0O000OO0O0OO0OO00O 0O000O0OO0OO0OO0OO0O0O
0O000OO0OO0OO0OO0OO 0O000O0OO0OO0OO0OO0OO
0O000O0O0OO0OO0O0O 0O000O0OO0OO0OO0OO0OO
0O000OO0OO0OO0OO0O0O 0O000O0OO0OO0OO0OO0ODO
0 00OOOOO
0 00OOOOO
0 00OOOOO
000O0O0OO0OO0OO
0 00OOOOO
0 00OOOOO
0 00OOOOO
000O0O0OO0O0O

Eigenvalues M,

[0., 0.,0.,0.,0.,5.333333333, 10.66666667, 7.111111111]

Eigenvalues N
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[0., 0., 0., 2.888888889, 0.3212986242, 0.7071405096, 1.362246242, 1.609314622]
Eigenvalues M-scaled

[o., 0., 0., 0.,0., 3., 2.400000000, 2.600000000]

Eigenvalues N.-scaled

[0., 0.,0.,3.354838710, 0.3731209831, 0.8211954308, 1.581963379, 1.868881498]
NullSpace M,

{[ y Oa 1; _11 0’ Oa 0; O]a [0’ Oa 0; Os _1’ 1a 01 O]a [1’ Oa 0; 11 11 01 ]-’ 0]1 [11 01 0’ 11 11 0’ 01 1]1
[_1’ 1’ 05 01 O’ 01 O’ O] }

NullSpace N,

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

[10.66666667, 5.333333333, 10.66666667, 5.333333333,0.,0.,0.,0.]

Eigenvalues Ny

[0.,0.,0.,4.,0.3212986242, 0.7071405096, 1.362246242, 1.609314622]

NullSpace M

{[07 Os 01 O’ _1’ 11 01 O]s [0’ 0) 01 O’ 01 O! _11 1]1 [_1’ 11 O’ O’ 0’ 0) 0’ O]s [O’ 0) _1’ 1’ O’ 0) 01
o}

NullSpace Ny
{[_11 _11 O’ 01 1! 1’ O’ 0]’ [_15 _]-’ 0’ 0’ 0) 01 11 1]1 [_11 _1s 11 11 Ol O’ 0’ 0]}
Eigenvalues M

[-2.666666667, 2.666666667, -5.333333333, 5.333333333, -2.666666667,
2.666666667, -5.333333333, 5.333333333]

Eigenvalues N
[0.,0.,0.,4.,-0.3212986242, -0.7071405096, -1.362246242, -1.609314622]
NullSpace M

{}
NullSpace N
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{[_1’ _1’ 1’ 11 0’ Ol O’ 0]! [_15 _1’ 0’ 0’ 05 01 11 1]1 [_11 _1’ 01 0’ 11 1’ Ol O]}

Harmonic Basis

15

10
5

15 8

7

15
4

Ui &0 W 00 N O
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7 6 9 10 5
8 9 6 5 10
15 4 11 6 9
0 11 4 9 ©
11 0 15 10 5
4 15 0 5 10
9 10 5 0 15
6 5 10 15 O

08/22/2008 08:27 AM



