T-Run
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[4’ 3’ 1’ 2’ 3’ 4’ 4’ 3]’ [8’ 7’ 5’ 6' 7’ 8’ 8’

2, 2]
, 3,31
POSSIBLE RANKS

1x12
2 X6
3x4

BASE DETERMINANT 21/256, .8203125000e-1
NullSpace of A
{2, 6},{1, 5},{4, 8}, {3, 7}
Nullspace of A
{73433 °, " [{84L{4}] °," {5H{1} °," [6}{2}]
STRATIFIED CYCLE COVERS

Degree 0
1

Degree 1
0

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

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

Degree 4

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

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

TRACETWO =1
det AT =0

(@)
(@)
(@)
o 9=
(@)
(@)
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(@) |

o
o
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o
o
o (o] [V;]
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o
o
o
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o

o

(@) [e3][F;]
o [«2][F;]

o

o
o
o
o A~ O~
o
o
o
o ()] [¥; I [V, ]

(o] [V, ]

1
6
AT rankingis 2, "vs", 4

Level2det=5_—112(1+s)(7+25+52)(6+3s+52)(—1+S)

RANK of R is 4

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

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

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

Eigenvalues

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

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

NullSpace of B

{o0010,000,I[,100000,01I001000,00,1I[1000,0,0,0,
oI}

NullSpace of R*

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

NullSpace of B*

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

FIXED POINTS DIMENSION 1
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1 2
01%2%£1001
2 1
08 0 00O0UO0 O 10330110
80 0 0 OO0 O O 129472112
3 3 3 3 3 3
00 0 1600 0 O
21791221
0016 0 00 0 O 3 3 3 3 3 3
PROTO-M = N =
000 008 0 O 10%%0110
000 0800 O L
000 O 0O O 16 013351001
000 O 0O0T16 O 01%%1001
2 1
10220110

"RANK of Nis ", 3, "RANK of M is *, 8
"RANK of the KERNEL is ", 2

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

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

Group spectrum 1 + t + t2

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

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

m? =[10,0,0,0,0,0,0,0,0,0,0,0,2,0,0,0,0,0,0,0,0,1,0,0,0, 0, 2]

supp M2 ={1, 14, 23, 28}
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u2=1[3,1,2,3,0,03,2,1,0,3,3,0,3,2,1,1,2,1,2,2,1,3,3,0,0, 3, 3]

supp u2 ={1, 2, 3,4,7,8,9, 11, 12, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 27,

28}

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

(1 1 11
3‘(3 6 3 6)
RPARTS [2, 1]
BPARTS [2, 2]

-9

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

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

N by blocks, N - check: true

by =1{1, 3,6, 7}
bz = {1’ 41 65 7}
b3 ={2,3,5, 8}

by =1{2,4,5, 8

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

3,3,3
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hi2] h[11 0 0 O
h(l] h2] 0 0 ©
0 0 h[2] h[1] O
h[1l] h[2] O 0
0 0 h[2] h[1]
0 hn[1] h[2] O 0
0 0 0 h[2] hI1]
0 0 0 h[1] h[2]

o O O

Centralizer =

o O O O O
o O O o o

o O O o o

0
0
0

LIE STRUCT URE

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

-1 0 11 O
1 0 00 O
0 -1 11 O
CLB = 0O 1 00 O
0 0 11 -1
0O 0 OO0 1
0O 0 10 O
0O 0 01 O

R and B Cycles. V.
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223320000 0000003 3
12220000 000000443
22220000 0000003 2
QR_%%%%OOOOQFOOOOOO%%
11110000 0oooo0o0o011
112220000 000000 3 2
22220000 000000 3 3
121220000 0000003 1

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

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

-1 1 -1 1 -1 1 =1 -1
12 4 6 2 12 4 6 2
1 -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
> 1 -1 1 -7 1 -1 1
12 12 6 6 12 12 6 6
1l 5 1 -1 1 =7 1 =1
V= 12 12 6 6 12 12 6 6
1 -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
-1 1 -1 1 -1 1 =1 -1
12 4 6 2 12 4 6 2
-1 1 -1 1 -1 1 =1 -1
12 4 6 2 12 4 6 2
1 -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
Omega-checks true, true
nR=(% 111lggop o)vs(% 11190 o) QR vs QU-V) 1
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N|—

n3=(oooooo %)vs(oooooo

N

%) uQgvs QU+V) "~ 1

LOCAL GROUPS

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

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

1, "range", [7, 8], 1[8,7,8,7,7,8,8,71,(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]
4,"range", [1, 2],[[2,1,2,1,1,2,2,1],[1,2,1,2,2,1, 1, 2]]

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

g1 = I, 2]]
g2 = |l
linear dimension, 2

"Symmetric?", true

Is Z in Vec(K)? true
(h[2] hl1])

"Basis for Z(GQ)"

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 : =
1
0 2
1

Group spectrum: 1+ t+ t2

Molien Series to order 10° 1+ t+2t2+2t3 +3t% +3t°> +4t% + 4¢7 + 5¢8 4 5¢°
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, 81}, {8, [2, 31},
{9, [2, 41}, {10, [2, 51}, {11, [2, 61}, {12, [2, 71}, {13, [2, 81}, {14, [3, 41}, {15, [3, 5]},

{16, [3, 61}, {17, [3, 71}, {18, [3, 8}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 71}, {22, [4, 8]},
{23, [5, 6]}, {24, [5, 71}, {25, [5, 8]}, {26, [6, 71}, {27, [6, 81}, {28, [7, 8]}

KERNEL HIERARCHY

T2 =
(1000000000000200000000100002)

{1, 14, 23, 28}

uz2 =
(3123003210330321121221330033)

{1,2,3,4,7,8,9,11, 12, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 27, 28}
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picheck (1 1 2 2 1 1 2 2)

picheck (1 1 2 2 11 2 2)

Column Projections

00000010
0000000 1
21
3 3
pp=[000000 3%
0000000 1
00000010
00000010
0000000 1
00000100
00001000

12

3 3
PZ:OOOO%%OO
00001000
00000100
00000100
00001000

idem-checks

idem-checks

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

NO-checks

NO-checks
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2 1
00 3 3 00O00O
1 2
00 3 3 00O0O
001 00O0O00O0
00O0O1O0O0O00O0
P3 = 00 1l 2 00000 idem-checks NO-checks
3 3
2 1
00 3 3 00O0O
2 1
00 3 3 00O0O
1 2
00l20000
1 0000O0O0DO
01 00O 00
2 1
33 0
120900000 .
P4 =13 3 idem-checks NO-checks
01 000O0OO0OO0ODO
1 0000O0O0DO
1 0000O0O0DO
01 00O0OO0OO0DO

Row Projections
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1 2 1 1 1 8 32 16 8 16
§ 993 0 530 3 03 5 0 3 5 0
1 1 2 1 1 8 16 32 8 16
0O 5539556 003 0 3 9 9 3 0 05
11141 1 21 16 8 16 5 8 16 32 16
9 18 3 18 9 9 9 9 9 3 9 9 9 9
1 1 o1 1 112 8 16 16 16 8 16 32
18 9 3 9 18 9 9 9 9 3 9 9 9 9
T= 1 1 2 1 1NNI= 8 16 32 8 16
O § 335§ 903 0 3 9 9 3 0 05
1 2 1 1 1 8 32 16 8 16
6§ Y93 0 530 3 09 9 03 350
1 21 11 8 32 16 8 16
6099063O 30990330
1 1 2 1 1 8 16 32 8 16
0 §356 003 0 39 39 3 0 0%
CHECKING NULLSPACES
mA=11,1,2,2,-1,-1,-2,-2]
-1 0 00O0OO0OT1D0O0 00 O 0O 00 O O
0O -1 000001 00 O 0O 00 O O
kerNe=| O -1 001000 00 O O 00 O O RB checks
-1 -1 110000 s § —s —-s tt -t -t
-1 0 00O0O0O1O00O0 00 O O 00 O o
mAviaker NC (-2 -2 -1 2 -1)
0O 0 1 O -s -t O
O O -1 0 s t
1 0 O 0O 0O 0 s t
-1 0 O O 0O 0 -s -t
ker Mg = RB checks
O 0 0 1 s t O O
O 0O O -1 -s -t 0 O
o 1 0 O -s -t 0 0
0 -1.0 0 s t 0 0
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0O 0 11 -1 ) s s+t O
0O O 00 1 ) t O 0
1 O 00 O O t s s )
-1 0 11 O 0O —-tt t
ker M. = S RB checks
0 1 00 O s 0 t O 0
0 -1 11 O —s 0 s s+t O
0 0 10 0 -5 0 s s+t O
0O O 01 o s 0t O 0
nxt=(0 0 4 4 0)
1 2
10§§0110
2 1
01331001 1 0000110
12792112 01001001
3 3 3 3 3 3
001 00O0O00O0
214511221
, 3 3 3 3 3 3 0O000O10O0O00O0
RNQR* = RR* =
01211001 01001001
L 1 0000110
1035350110 10000110
Lol20110 01001001
3 3
2 1
012110001
10100110 1 0000110
01011001 01 001001
10100110 001 00O0O00O
01011001 0001 0O0O00O0
BNQB* = ,BB* =
01011001 01001001
1 0100110 1 0000110
10100110 1 0000110
01011001 01 001001

Do these reconstitute N? , true
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Ranks: 4, 4, "vs", 2

o 0o 220 o ¢3¢
o o 2% 0 o £¢
2 LBooz2Loo
~8 -8 ~8 -8
cw:TTOOTTOO Skew T =
o 0530 043
o o220 o £
2 FLooz2Loo
2 Looz2Loo
0 0 5 4 0 0 £ 0
0 0 15 5 0 0 0 ¢
S 3§ 0 0 IF F 00
= 00 F Foo
0 o L1l o o o0l Skew Omega =
18 9 6
0 0 5 4 0 0 £ 0
2L 0o 00 0 Foo
o £ 0o 0o L 0 00
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o oL L o oL L

B0 oo

o o 5+ o o L L

o oL L o ot L

= 3 0 0 3 3 0 0

2200333 00
ggoooooo 10510110
ggoooooo 01321001

MO:oo%%ooo 0 NO:%%Ol%%%%
000 0220 o 01321001
ooo0 o0o%%o0 o 10210110
000 0 o0o0L 18 10210110
000 000%™ 01121001

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

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

32 8 16 16 16
NM(9 ) 0

16 16 o 16 16 32
3 9 3 0 0

9 9

w|oo
wloo

)

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

9 9 3 9 9 9 9 9 27 27 9 9
T=132/1,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
NoMg = 0T + 320
There are, 2, partitions and, 4, ranges, with a group size of, 2

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

dim span idems 8 vs no. of idems 8
"PT1" ={{1, 4,6, 7},{2, 3, 5, 8}}
"PT2" = {{11 3’ 6’ 7}, {27 47 57 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
Mc = 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 =519 7 =5 31 31 =5
36 36 36 36 36 36 36 36
-5 31 7 19 31 -5 =5 31
36 36 36 36 36 36 36 36
19 7 31 -5 7 19 19 7
36 6 36 36 36 36 36 36
7 19 -5 31 19 7 7 19
36 36 36 36 36 36 36 36
—-> 31 7 19 31 =5 =5 31
36 36 36 36 36 36 36 36
31 =519 7 =5 31 31 =5
36 36 36 36 36 36 36 36
31 =519 7 =5 31 31 =5
36 36 36 36 36 36 36 36
-5 31 7 19 31 -5 =5 31
36 36 36 36 36 36 36 36
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-2 -2 -1 -1 -2 =2
11 5 5 5 5 35 3
-2 -2 -1 -1 =2 =2
11 v 5 5 5 3 3
-1 -1 -1 -1 -1 -1
7 2 17T 7 7 7
-1 -1 -1 -1 -1 -1
= 7z 1 7T 7 5 =
Mc-scaled = Nc-scaled =
-1 -1 =2 =2 7 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
% 7 2 2 4 7 1 1
-1 -1 -1 -1 -1 -1
% 4 2 2 4 2 1t 1
=2 19 7 =5 =3
1 31 31 31 31 1 1 31
-5 7 19 -5 -5
33 L 37 37 1 3T 3p 0!
19 7 { =5 7 19 19 7
31 31 31 31 31 31 31
7 19 -5 ; 19 7 7 19
31 31 31 31 31 31 31
-5 7 19 -5 -5
337 L 37 357 1 3T 370!
-2 19 7 =5 =3
1 31 31 31 31 1 1 31
-5 19 7 -5 -5
1 5y 3t st 37 1 1 37
-5 7 19 -5 -5
331 ! 37y 37 1 3x 370!
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NcM¢e = McN¢ = commutator =

o O O O O O O o
o O O O O o o o
o O O O O O O o
o O O O OO o o o
o O O O O O o o
o O O O O o o o
o O O O O O o o
o O O O O O o o

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

o O O O O o o o

O 000 0 o0 o o0 O o o o o o o
O O 0O 0O 0O 0 o0 o ©o o o o o o o
O 000 0o o o0 o0 o o o o o o
O O 0O 0O 0O o0 o0 o© o o o o o o o
O 00000 o o0 o0 oo o o o o

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

Eigenvalues M,

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

[0., 0., 0.,0.,,0.,2.888888889, 3.154700539, 0.845299461]
Eigenvalues M.-scaled

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

Eigenvalues N-scaled

[0.,0.,0.,0.0.,3.354838710, 3.663523206, 0.981638084]
NullSpace M,

{[O’ 01 _1’ 1’ 01 O’ O’ 0]’ [_1’ 1’ 01 O’ O’ 01 01 0]1 [11 O’ 11 05 11 O’ 11 0]’ [O’ O’ 01 O’ _1’ 11
00I[1010,1,0,0, 1]}

NullSpace N,

{[_15 _1’ 11 11 01 O’ 0’ 0]’ [O’ _15 01 O’ 15 01 O’ O]’ [_1’ O’ 05 01 O’ 11 01 O]s [_11 01 O’ 0’ 01
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05 17 0]1 [05 _11 01 05 01 O! 05 1]}
Eigenvalues My

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

Eigenvalues N

(0., o0.,0.,0.,0.,4.,3.154700539, 0.845299461]

NullSpace M

{[_15 11 O’ O’ 01 O’ O’ 0]’ [O’ O’ 01 01 _1’ 11 01 0]1 [01 0’ O’ 05 01 O’ _15 1]’ [O’ 05 _1’ 11 05 01
0, O}

NullSpace Ny

{[1’ 11 _1’ _1’ 01 O’ 0’ 0]’ [O’ _1’ 01 O’ Os 01 O’ 1]’ [01 _1’ 05 01 11 0’ 01 O]’ [O’ 11 _1’ _1’ 01
]-5 O! O]: [01 ]-’ _11 _]-1 O’ 01 ]-1 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.,0.4.,-0.845299461, -3.154700539]

NullSpace M

{}

NullSpace N

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

Harmonic Basis

21 0f 686 08/22/2008 08:40 AM



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

03 123003
30210330
12032112
21301221
302103320
03123003
03 123003
30210330
{2, 5}
R:[4,7,1,2,7,4,4, 3]
B:[8,3,5,6,3,8,8,7]

TRACE TWO =1
det AT =0

(@)
(@)
(@)
o 9=
(@)
(@)
(@)
(@) |

o
o
o [«2][9;]
o
o
o 9=

o o=
o
o (e][V;]
o

o
o
o
o

AT =

o A=
(@) [e3][F;]

o

o

o [e)][F;]
o 9=

o

o
o
o
o A~ A~
o
o
o
o ol Oun

][]
(e][V;]

AT ranking s 3, "vs", 5
_ 1 . _ _ 2 3 4
Level 2 det = 1024( 1+s)(—-84-10s-5 25> +5s7)

RANK of R is 5
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R rankingis 3, "vs", 5
RBAR ranking 1, "vs", 3
RANK of B is 5

B rankingis 2, "vs", 5
BBAR ranking 1, "vs", 4

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

Eigenvalues

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

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

NullSpace of R

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

{0, 1,0,0,0,0,0,0]I[0,0,0,1,0,0,0,0]I[1,0,0,0,0,0, 0, OJ}
NullSpace of R*

{[o, -1,0,0,1,0,0,0]I[-1,0,0,0,0,1,0,0],[-1,0,0,0,0,0, 1, 01}
NullSpace of B*

{[1,0,0,0,0,0,-1,0]1[0, 1,0,0,-1,0,0,0],[0,0,0,0,0, 1, -1, OI}
FIXED POINTS DIMENSION 1

O 7 7 14 0 O 0 01111001
7 0 0 14 0 O 7 O 10010111
7 0 0 14 0 7 14 14 10010111
PROTO-M = 14 14 14 0 O O 14 O N = 11101110
O 0 0 0 0 7 7 14 10010111
O 0 7 0 7 O O 14 01111001
O 7 14 14 7 0 0 14 01111001
O 0 14 0 14 14 14 O 11101110
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"RANK of Nis ", 3, "RANK of M is ", 6
"RANK of the KERNEL is ", 3

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

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

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

31v[6] + 2v[3]v[7] + 2Vv[3]v[8] + 2Vv[4]v[7] + v[5]v[6] + v[5]v[7] + 2Vv[5]v[8] + 2v[6]v
[8] + 2v[8]v[7])

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

2, 43

Group spectrum 1+ t+t
KERNEL STRUCT URE

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

"RG1" = {5, 7, 8}
"RG2" = {3, 7, 8}
"‘RG3" =1{3,4, 7}

"RG4" =1{2, 4, 7}

"RG5" = {5, 6, 8}
"RG6" = {3, 6, 8}
"RG7" ={1, 3, 4}
"RG8" =1{1, 2, 4}

m3=[0,100001000,000,00°0,00°000000000,01,D0,0,
oo000000100°0001100000,00,1,1,0]

supp M3 =1{2, 7,29, 39, 45, 46, 54, 55}

u3 =[0,1,0,00,1,1,0,0,0,1,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0, 1, 1, 0, O,
0001,1,0,1,1,0,00001,1,1,10,0,0,0,0, 1, 1, 0]

supp u3 ={2, 6, 7, 11, 12, 18, 28, 29, 35, 36, 38, 39, 45, 46, 47, 48, 54, 55}
Action of R on ranges, [[3], [7], [8], [4], [3], [7], [8], [4]]
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Action of B on ranges, [[2], [1], [5], [6], [2], [1], [5], [6]]

RPARTS [1]

BPARTS [1]

o= (1)

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

[2, 3, 1]
B-BLOCKS,

2,1, 3]

with invariant measure, [1, 1, 1]

N by blocks, N - check: true

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

dim(span of partition vectors), rank(Ng), rank(N): 3,3, 3

LIE STRUCT URE

Dimension of Lie algebra: 23, Shape: 3 20/18

CLB =

O B R O O O O =

O O O r O +r +r O
R O O O B O O O
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R and B Cycles. V.

1 1 1 1 1
0toloolo 00000011
1 1 1 1 1
0§0§00§0 00505000
1 1 1 1 1
O§0§OO§O OOEOEOOO
1 1 1 1 1
oltoloolo 00000031
R=l 1 % = 1 4 1
0§0§00§0 00505000
1 1 1 1 1
0toloolo 000000411
1 1 1 1 1
oltoloolo 00000011
1 1 1 1 1
0toloolo 00000011
Qr in Vec(K)? , {{2, 4, 7}}, true
Qpin Vec(K)?,{{7, 8}, {3, 5}}, true
-1 1 -1 1 -1 1 -1 -1
12 4 6 2 12 4 6 2
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6
5> 1 -1 1 -z 1 -1 1
12 12 6 6 12 12 6 6
1l 5 1 -1 1 -7 1 -1
V_12 12 6 6 12 12 6 6
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6
-1 1 -1 1 =1 1 =1 -1
12 4 6 2 12 4 6 2
-1 1 -1 1 =1 1 -1 -1
12 4 6 2 12 4 6 2
i =1 1 =1 1 =1 -1 =1
4 12 2 6 4 12 2 6

Omega-checks true, true

"I4+V is singular”
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Wl
o
w|—=
o
o
Wl
o
N —
<
wn
—
o
Wl
o
w|—
o
o
w|—

e - (0 o) Qg vs Q(I-V) ~1

_ 3 3 2 5 -1
1TB—(O 0 75 0 76 0 1% 16)vs(o 000O0O0O0 0 uQgvsQU+V)

LOCAL GROUPS

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

1’ "ra’nge"’ [5’ 7, 8]’ [[8’ 7, 7, 5’ 71 8’ 8’ 5]’ [81 51 5, 7’ 5’ 8, 8’ 7]’ [7, 8’ 81 51 8’ 7, 7’
5]’ [71 5’ 5’ 8’ 5’ 7’ 7’ 8]’ [51 8’ 8’ 7, 8’ 5’ 5’ 7], [5’ 7’ 71 8’ 7’ 5’ 5’ 8]]

2’ "range"’ [3’ 7’ 8]! [[8’ 7’ 7! 3! 7’ 8! 8’ 3]’ [8’ 3’ 3! 7’ 3’ 8! 8’ 7]’ [7! 8’ 8’ 3’ 8’ 7’ 7!
3]’ [71 3! 3! 8’ 3’ 7’ 7’ 8]’ [31 8’ 8’ 7’ 8’ 3’ 3’ 7]! [3’ 7’ 71 8’ 7’ 3’ 3’ 8]]

3’ "range"’ [3’ 4’ 7]7 [[7’ 4’ 4’ 3’ 4’ 7’ 7, 3]’ [71 3’ 3’ 47 37 7’ 7’ 4]7 [4’ 7’ 7’ 3’ 7’ 4’ 4’
3]’ [4’ 3’ 3’ 7’ 3’ 4’ 4’ 7]’ [31 7’ 7’ 4’ 7’ 3’ 3’ 4]’ [3’ 4’ 4’ 7’ 4’ 3’ 3’ 7]]

4’ "range"’ [2’ 4’ 7]7 [[7l 4’ 4’ 2’ 4’ 7’ 7’ 2]’ [7’ 2’ 2’ 47 27 7’ 7’ 4]7 [4’ 7’ 7’ 2’ 7’ 4’ 4’
2]1 [4’ 2’ 2’ 7’ 2’ 4’ 4’ 7]’ [21 7’ 7’ 4’ 7’ 2’ 2’ 4]1 [2’ 4’ 4’ 7’ 4’ 2’ 2’ 7]]

5’ "range"’ [5’ 6’ 8]’ [[8’ 6’ 6’ 5’ 6’ 8’ 8’ 5]’ [8’ 5’ 5’ 6’ 5’ 8’ 8’ 6]’ [6’ 8’ 8’ 5’ 8’ 6’ 6’
5]1 [6, 5’ 5’ 81 51 6’ 6’ 8]’ [5, 8’ 8’ 6’ 81 51 51 6]’ [5’ 6’ 6, 8’ 6’ 5’ 5’ 8]]

6’ "range"’ [3’ 6’ 8]’ [[8’ 6’ 6’ 3’ 6’ 8’ 8’ 3]’ [8’ 3’ 3’ 6’ 3’ 8’ 8’ 6]’ [6l 8’ 8’ 3’ 8’ 6’ 6’
31,16,3,3,8,3,6,6,8],[3,8,8,6,8,3, 3,6], [3, 6,6, 8,6, 3, 3, 8]]

7’ "range"’ [1’ 3’ 4]’ [[4l 3’ 3’ 1’ 3’ 4’ 4’ 1]’ [4’ 1’ 1’ 3’ 1’ 4’ 4’ 3]’ [3’ 4’ 4’ 1’ 4’ 3’ 3’
1]’ [3, 1’ 1’ 4’ 1’ 3’ 3’ 4]7 [1’ 4, 4’ 3’ 4’ 1, 1’ 3]’ [1’ 3’ 3’ 4’ 3’ 1’ 1, 4]]

8’ "range"’ [1’ 2’ 4]’ [[4l 2’ 2’ 1’ 2’ 4’ 4’ 1]’ [4’ 1’ 1’ 2’ 1’ 4’ 4’ 2]’ [2’ 4’ 4’ 1’ 4’ 2’ 2’
1]’ [2, 1’ 1’ 4’ 1’ 2’ 2’ 4]7 [1’ 4, 4’ 2’ 4’ 1, 1’ 2]’ [1’ 2’ 2’ 4’ 2’ 1’ 1, 4]]

010
"group has", 6, "elements” Group element 1,1 =0 0 1
100

g1 = I1,2,3]]

g2 = 2, 3]]
g3 = [[1, 3]]
g4 = |l

27 of 686 08/22/2008 08:40 AM



28 of 686

gs = [[1, 3, 2]]
linear dimension, 5
"Symmetric?", true

Is Z in Vec(K)? true
(h[2] 0 O 2h[1] h[2])

"Basis for Z(G)"
1, "coeff", 2

Z[1] =

O O =
o = O
o

2, "coeff", 1

011
Z[2]=(10
110

[

Check abelian

1, 2, true

1. 1. 1.
EIGS =

2. —-1. -1.

PermChars : =

Group spectrum: 1+ t+t

Molien Series to order 10:

t2 + 14¢10

2

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

111111

011301

011301

111111
3

+t

l+t+2t2+3t3+4t4+5t5+7t6+8t7+10t8+12
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n-choose-rank

{1,[1,2,3]},{2,11, 2,41}, {3, [1, 2, 51}, {4, [1, 2, 6]}, {5, [1, 2, 71}, {6, [1, 2, 8]}, {7, [1,
3, 41}, {8, [1, 3, 51}, {9, [1, 3, 6]}, {10, [1, 3, 7]}, {11, [1, 3, 8]}, {12, [1, 4, 5]}, {13, [1,
4, 6]}, {14, [1, 4, 71}, {15, [1, 4, 8]}, {16, [1, 5, 6]}, {17, [1, 5, 71}, {18, [1, 5, 8]}, {19,
(1, 6, 71}, {20, [1, 6, 8]}, {21, [1, 7, 8]}, {22, [2, 3, 4]}, {23, [2, 3, 51}, {24, [2, 3, 6]},
{25, 12, 3, 71}, {26, 2, 3, 8]}, {27, [2, 4, 51}, {28, [2, 4, 6]}, {29, 2, 4, 7]}, {30, [2, 4,
81}, {31, [2, 5, 6]}, {32, 2,5, 71}, {33, [2, 5, 8]}, {34, [2, 6, 71}, {35, [2, 6, 81}, {36, [2,
7, 81},{37,[3, 4,51}, {38, [3, 4, 6]}, {39, [3, 4, 71}, {40, [3, 4, 8]}, {41, [3, 5, 6]}, {42,
(3,5, 71}, {43, [3, 5, 81}, {44, [3, 6, 7]}, {45, [3, 6, 8]}, {46, [3, 7, 8]}, {47, [4, 5, 6]},
{48, [4, 5, 71}, {49, [4, 5, 8]}, {50, [4, 6, 7]}, {51, [4, 6, 81}, {52, [4, 7, 8]}, {53, [5, 6,
71}, {54, [5, 6, 8]}, {55, [5, 7, 81}, {56, [6, 7, 8]}

KERNEL HIERARCHY

T3 =
(01000010000000000000000000001

{2,7,29, 39,45, 46, 54, 55}

u3 =
(01000110001100000100000000011

{2,6,7,11, 12, 18, 28, 29, 35, 36, 38, 39, 45, 46, 47, 48, 54, 55}

picheck (2 2 4 4 2 2 4 4)

(1120000020010201220020112022)

u2 =
1
3

picheck (4 4 8 8 4 4 8 8)

Wl

1 1 1 1 1
330030303

w|—
w|—
Wl
o
|
|
|
|
|—=
=
o
Wl
Wl
Wl
o
w|—
I

ml=(4 4 8 8 4 4 8 8)
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picheck (4 4 8 8 4 4 8 8)

Column Projections

0O 00O0O0O0T1O0
0O 00O010O0O0
0O 00O010O00O0
Py = 00000001 idem-checks NO-checks
0O 00O010O00O0
0O 00O0O0O0T1DO0
0O 00O0O0O0T1O0
0 000O0O0O01
0O00O0O0O0O0OT1O0
00100O0O0O
001000O0O0
Py = 00000001 idem-checks NO-checks
001000O0O
00000010
00000010
0 000O0O0O0O1
00000010
001000O0O
001000O0O
P3 = 00010000 idem-checks NO-checks
00100O0O0O
0O00O0O0O0O0OT10O0
00000010
000100O0O0
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0O 00O0O0O0T1O0
01 000O0O00O
01 0000O00O
Py = 00010000 idem-checks NO-checks
01 000O0O0O
0O 0O0O0O0O0T1O0
0O 000O0O0T1O0
000100O00O0
0O00O0O0O01O0O0
0O000O010O0O0
000010O0O
Ps = 00000001 idem-checks NO-checks
0O000O010O0O
0O000O0O01O0O0
0O000O0O01O0O0
0 000O0O0O0O1
0O 00O0O01O0O0
001000O00O
00100O0O00O
Pg = 00000001 idem-checks NO-checks
001000O00O0
0O 00OO0O01O0O0
0O 00O0O01O0O0
0 000O0O0O0O1
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idem-checks NO-checks

O B P O O O O =
O O O O O o o o
O O O O B = O
_ O O O = O O O
O O O O O O O O
o O O O O O O O
O O O O O O o o
o O O O O O O O

idem-checks NO-checks

O B B O O O O =
O O O O = = O
O O O O O O o o
= O O O m O O O
O O O O O O o o
o O O O O O O O
o O O O O O O O
O O O O O O O O

Row Projections

o b=
o

o

o

o

o b
N

D~ D=
N[~ N~
EN TN

(@)
(@)
(@)
N|—
(@)
(@)
(@)
N|—

PP = idem-checks

o
AN
N~

o
NI

o

o

o

N R N [
o
o
o
o
N~ D
N~ N
o

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

N~ DR

o o
o B o

D, BN

(]
(]

o

N~ N~

o

N

(@)
(@)
N|—
(@)

N

N e N

N[~

O hE o

B, BN o o
N|= N o o
o N=

N|—
(@)
(@)
(@)

N|—

CHECKING NULLSPACES

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

ker Nc =

0

0

0
-1
-1

© O © O »
I
=

o
o O m» O O
= O O O O
O = O O O
o O O —~ O

mAviakerNC (1 -2 -1 0 -1)

MO is invertible. det= 381271/104976

ker M =

R T T = T e N =

s+t
s+t
s+t
s+t
s+t
s+t

s+t

s+t

RB checks

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

NM =

~N

~N

~N

~N

AN N

ANOBD

O O ~

o O O O O

AN b

~

S O un

~N

~N

NN

o O O O O

NN NN N

~N

RB checks
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nmxt = (8)
10000110 10000110
01101000 01001000
01101000 00100O0O0O
RNore |0 0010001 o foo010000
01101000 01001000
10000110 10000110
10000110 10000110
00010O0O0T1 0000O0O0O0O1
10000110 10000110
01101000 01001000
01101000 00100O0O0O
angae [0 0010001 . 00010000
01101000 01001000
10000110 10000110
10000110 10000110
00010O0O0C1 0000O0O0O0C1

Do these reconstitute N? , true

Ranks: 5, 5, "vs", 3
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7 7 11 7
0 0 77 0 0 g
11 7 7 7
0 0 e 0 0 73
-7 =11 -11 -7
2 6 9% 2 °0F
-7 -7 -7 -7
CNM = 1 . Skew T =
0 0 e 0 0 73
7 7 11 7
0 0 24 0 0 % g
-11 -7 -7 -11
s 2 0073 % 00
-7 -7 -7 -7
0 0 00 O 0%0
oo%oo 0 00
-1 -1
o o0zt o 0o
0O 0 00 O O 0O
Skew Omega =
oo%oo 0 0
0 0 00 O 0%0
-1 -1
=L o 00 = oo
0 0 00 0 00

350f 686 08/22/2008 08:40 AM



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

1 1 1 1
OOﬁﬁO Oﬁﬁ
1 1 1 1
0 0 51 0 0 515
-1 -1 -1 -1
2 12 907 00
-1 -1 -1 -1
7 12 00 71 00
1 1 1 1
0 0 513 0 0 1515
1 1 1 1
OOﬁﬁO Oﬁﬁ
-1 -1 -1 -1
7 12 0071 00
-1 -1 -1 -1
2 12 907 00
11 7 7 7
T £ &£ £ 0 0 0 0
7 11 7 7
g ¢ 932 00 50 10000110
7 o7 o 7 7 2 01101000
8 3 7 8 4 4
01101000
Z 7 7 11 45 o Z g
4 4 4 3 4 0001 0O0O01
Mo = No =
0000%1%% 01101000
. S . 1 0000110
0 0 g 0 5 % 0 7 10000110
OZZZZOHZ 00010O0O01
8 4 4 8 3 4
7 7 7 7 11
0 0 7 0 7 7 7 3%

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

NM = 7T + 21Q
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"IS NM in Vec(K)?", true

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

MN

63 413 63 63 63 1841 133 805 189 805 805 133 189 805 805 133
29 58 29 29 29 174 58 174 58 174 174 58 58 174 174 58

T=22/1,rank = 3, ratio = 22/3 , n/r = 64/3
T =42/1,r =2/3,7T/n%=11/32

p2 =5/36, min T = 80/9, T-check is positive? 118/9
max r = 36/5, r-check is positive? 7/12

IS NOMO a combination of T and Omega? , true
NoMo = 3T + 210

There are, 1, partitions and, 8, ranges, with a group size of, 6

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

dim span idems 6 vs no. of idems 8

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

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

37 of 686 08/22/2008 08:40 AM



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

25 31 -1 31 -4 -4 -8 -8
18 72 72 36 9 9 9 9
31 25 =8 31 -4 -4 -1 =38
72 18 9 36 9 9 72 9
-1 =8 17 -1 =8 -1 -1 =1
72 9 9 36 9 72 36 36
31 31 -1 17 -8 =8 -1 -16
36 36 36 9 9 9 36 9
Mc = Nc =
-4 -4 =8 =8 25 31 -1 31
9 9 9 9 18 72 72 36
-4 -4 -1 -8 31 25 -8 31
9 9 72 9 72 18 9 36
-8 -1 -1 -1 -1 =8 17 -1
9 72 36 36 72 9 9 36
-8 -8 -1 -16 31 31 -1 17
9 9 36 9 36 36 36 9
31 =5 =5 =5 =5 31 31 =5
36 36 36 36 36 36 36 36
-5 31 31 =5 31 =5 =5 =5
36 36 36 36 36 36 36 36
-5 31 31 =5 31 =5 =5 =5
36 36 36 6 36 36 36
-5 =5 =5 31 -5 =5 =5 31
36 36 36 36 36 36 36 36
-5 31 31 =5 31 =5 =5 =5
36 36 36 36 36 36 36 36
31 =5 =5 =5 =5 31 31 =5
36 36 36 36 36 36 36 36
31 =5 =5 =5 =5 31 31 =5
36 36 36 36 36 36 36 36
-5 =5 =5 31 -5 =5 =5 31
36 3 36 36 3 36 36 36
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Mc-scaled =

(0]

=
~N

[y
o

1

|
(o]

=
(o)}

3

=1
N|co

=

I
Ul

| w
¥, L

| w
;] =

| w
(¥, ] =

W
-

I
Ul

w
(-

-1 31 =8
100 50 25
—-16 31 -8
2 50 25
-1 =8
1 68 17
=1 =8
68 1 17
-16 -16 1
25 25
-1 -16 31
100 25 100
-1 -1 =1
68 68 136
-1 =16 31
6 17 68
—> —> —> =—>
31 1 31 31
-5
1 1 31 1
-5
1 1 31 1
- =2 1] =2
31 31 31
=>
1 1 31 1
=5 =5 =5 =5
31 31 31 31
—> =—> =—> =—>
31 31 31 31
- == 1] =2
31 31 31

w =
= N

)
0]

|
&

| w
0 L

| w
v =

| w
v =

w
=

|
M

w
[y
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Hlon Flvyn Pl Fla

Wi |
Ll [V

w
Ll [V,

w
-

I
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w
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|
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Nc-scaled =
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MCNC =

commutator =
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0 0 3 3¢ 0 0 I3 =
0 0 T3 3 0 0 3 3=
3 i3 0 0 s 35 0 0
S+ 5 0 0 35 5 0 0
0 0 T3 3 0 0 3 3
0 0 3 3¢ 0 0 I3 =
% 3 0 0 3 & 0 0
25 0 0 3332 00

Eigenvalues M,

[0., 0.6666666667, 0.9583333333, 5.708333333, 2.764470495, 0.110529505,
2.754892744, 0.147885034]

Eigenvalues N,
[0.,0.,0.,0.,,0., 3.,2.474410667, 1.414478221]
Eigenvalues M.-scaled

[0., 0.6900000000, 1.633400282, 0.0713056009, 3.473569042, 0.417607428,
1.631532414, 0.0825852329]

Eigenvalues N.-scaled

[0., 0., 0.,,0.,0.,3.483870968, 2.873509162, 1.642619870]
NullSpace M,

{[1,1,1,1,1,1,1, 11}

NullSpace N,

{[_11 01 O’ O’ 01 O’ 11 0]’ [O’ _1’ 11 O’ O’ 01 01 0]1 [01 O’ O’ _11 O’ O’ 05 1]’ [_1’ 01 O’ O’ 05 11
01 0]1 [01 _11 O’ O! 11 O! O’ 0]}

Eigenvalues M
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[0.6666666667, 0.9583333333, 5.708333333, 2.764470495, 0.110529505,
9.145704965, 0.142342103, 2.503619601]

Eigenvalues N
2.,3.,3,0,0.,0.,0.,0.]

NullSpace My

{}
NullSpace Ny

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

Eigenvalues M

[0., 0., -0.8750000000, -2.625000000, 2.950746158, -2.075746158,
5.795540962, -3.170540962]

Eigenvalues N

[0.,0.,0.,0.0.,,-3.,5.274917218, -2.274917218]
NullSpace M

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

NullSpace N
{[_]—5 07 01 O’ 01 11 01 0]1 [Ol 01 05 _11 01 05 07 1]1 [_11 01 01 05 01 O’ ]-’ 0]1 [O’ _]-5 ]-1 O’ 05 07
0) O]’ [O’ _11 O’ O’ 11 O’ O’ O]}

Harmonic Basis

_ = = O = O O =
H = =B O B O O K
O B B B O = K=k =
R =B B O Rk O O R
O B B B O H KB =

_H O O B KRB Rk = O
_ O O B = = = O
R O O B Rk R R O
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TRACETWO =1
det AT =0

00

o
o o=
o
o
o
o [e21[¥,1

o
o
o 9=
o
o
o [e2][F;]

o [«2][9;]
(@)
o o=
(@)

o
o
o
o

AT =

o o=

o [«2][9;]
o A=

o

o
o (e][V;]

o

o
o
o
o AR O
o
o
o
o (2] (O I [V

(][9]

1
6
AT ranking is 2, "vs", 4

Level2det=5_T12(—3+s)(1+s)(—7+52)(2+s)(—1+s)

RANK of R is 4

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

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

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

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

{{1,0,00,0,0,0,01[,0,0,0,0,0,0,1]I00,000,0,1,0,[0,1,0,0,0,0,0,
01}

NullSpace of B

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

NullSpace of R”

{[O’ _11 O’ O) 01 O! O’ 1]’ [Os O’ 0) 01 O’ _15 11 0]1 [05 _1’ O! 0) 11 O’ 0) O]! [1’ 0) 01 O’ O! _11
0, O}

NullSpace of B*

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

FIXED POINTS DIMENSION 1

08 0 0 00O O O 01101001
80 0 0 00 O O 10010110
00 0 16 00 0 O 10010110
PROTO—M=0016 0 00 O O N=01 101001
00 0 0 08 0 O 10010110
00 0 0 80 0 O 01101001
00 O O 0O O 16 01101001
00 0O O 00116 O 10010110

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

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

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

Group spectrum 1+t + t2

KERNEL STRUCT URE

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

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

m =11,0,0,0,0,0,0,0,0,0,0,0,0,2,00,0,0,0,0,0,0,1,0,0,0, 0, 2]
supp M2 ={1, 14, 23, 28}

u2 =11,1,0,1,0,0,1,0,1,0,1,1,0,1,0,1,1,0,1,0,0,1,1,1,0,0, 1, 1]
supp u2 ={1,2,4,7,9,11, 12, 14, 16, 17, 19, 22, 23, 24, 27, 28}

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

RPARTS [1]

BPARTS [1]

o= (1)

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

[1, 2]
B-BLOCKS,

[2, 1]

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

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

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

hi2] h[11 0 0 O
h(l] h2] 0 0 O
0 0 h[2] h[1] O

o O O

h[1l] h[2] O 0
0 0 h[2] h[1]
0 h[1] h[2] 0
0 0 0 h[2] hI1]
0 0 0 h[1] h[2]

Centralizer =

o O O O O
o O o o o

o

0
0
0
0
0

o O O o o

0
0
0

LIE STRUCT URE

Dimension of Lie algebra: 9, Shape: 0® 9/7

1 0 0 1 -1
0 0 0 0 1
1 -1 0 1 O
CLE = 01 0 0 O
1 0 -11 O
0 0 1 0 O
0 0 0 1 O
1 0 0 0 O

R and B Cycles. V.
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0003207300 0000003 3
00303000 000000 3 3
ooio0io000 0000004341
QR_ooo%o%ooQBzoooooo%%
ooioioo00 coo0o0o00414d
00030300 000000 3 2
00030300 000000 3 3
0co2o0io000 0000003 1

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

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

-1 1 -1 1 -1 1 =1 -1
12 4 6 2 12 4 6 2
1 -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
- =1 1 -1 7 =1 1 =1
12 12 6 6 12 12 6 6
-1 =5 -1 1 -1 7 =1 1
v 12 12 6 6 12 12 6 6

1 -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
-1 1 -1 1 -1 1 =1 -1
12 4 6 2 12 4 6 2
-1 1 -1 1 -1 1 =1 -1
12 4 6 2 12 4 6 2
1 -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6

Omega-checks true, true

"I-V is singular"

nR=(o 0 0 o)vs(o 000000 O0) ulgvsQU-v)~L

D=

11
4 4

EN
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n3=(oooooo

N|—

%)vs(oooooo

N

%) uQgvs QU+V) "~ 1

LOCAL GROUPS

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

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

01
"group has", 2, "elements" Group element 1,1 = <1 O>

g1 = II1, 2]]
g2 = |l
linear dimension, 2

"Symmetric?", true

Is Z in Vec(K)? true
(h[2] hl1])

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

2[1]=<1 o>
01

2, "coeff", 1

2[2]=<o 1)
10

Check abelian

1, 2, true
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1. 1
EIGS =
1. -1.

PermChars : =

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+t + 2t2 + 2t3 +3t% 43¢ +4t‘6 + 4t 4+ 5t8+ 5t9
10
+ 6t

n-choose-rank

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

KERNEL HIERARCHY

m2 =
(1000000000000200000000100002)

{1, 14, 23, 28}

uz2 =
(1101001010110101101001110011)

{1,2,4,7,9, 11, 12, 14, 16, 17, 19, 22, 23, 24, 27, 28}

picheck (1 1 2 2 1 1 2 2)

ml=(1122 112 2)
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picheck (1 1 2 2 1 1 2 2)

Column Projections

0000O0O0OT1O0
0000O0O0O01
00000O0O01
P = 00000010 idem-checks NO-checks
00000O0OO01
0000O0O0OT1O0
0000O0O0OT1O0
0000O0O0OO01
00000100
00001000
00001000
Py = 00000100 idem-checks NO-checks
00001000
00000100
00000100
00001000
00010000O0
00100000O0
00100000O0
P3 = 00010000 idem-checks NO-checks
00100000O0
00010000O0
00010000O0
00100000O0

08/22/2008 08:40 AM



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

idem-checks NO-checks

_ O O =B O = = O
o O O O O O O O
O O O O O O o o
O O O O O O O O
o O O O O O O O
O O O O O O o o
o O O O O O O O

O r RBr O B O O B

Row Projections

o o=

o

o

Wl

o

o o=
wl

o

o
[e2] N [
Wl Wl
o

(@) A~ O
o
o
Wik Wl

o
o
w|—
o

Wl

PP = idem-checks

o ol
o o=

(@)
o
Wl

A=
w|—=
o o=

|~ Ol
Wl Wl
W~ Wl

o
o A~ A=

(@)
[
Wl

(@)
[

(@)
Wl
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o m_.j w_3 o m_3 o o m_3
M_B o o w_3 o m_3 M_B o
oM (@) o co|mM o 0|mM O|mMm o

o ©jm oM O ©om O o co|m
M_B o o M_3 o M_B M_3 o

o m_3 M_S o m_3 o o r10_3

o ©o|m om O ©olm O o co|m
ool O o ©om O ©|m om O

Il
=
Z

o M~ o | o o — |
— | o (@) —|n o M~ (@)
—lo O o —lo O —lo o O

o —lo o O —lo O o —|©
| o o —|n o —mMm | o

(@] M~ o | o o |

o —lo o O —lo O o —|©
—lo O o —lo O —lo Hlo O

Il
-

CHECKING NULLSPACES

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

(7s]
N
e}
7]
<
o
o
[a'S
~
o oo | oo
e~
o o o o | o
O O O w O O
O O O O w O
(%)
©o oo | oo
%)
© o o o | o
O O O +~ O O
o O O O -~ O
— L B o |
— L B o |
e e @
— 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
Il
)
4
P -
7]
Y

mAviaker NC(1 1 -1 2 2 -1)

RB checks

-t

)

-t

)

-t

)

ker Mg
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1 -1 01 0 o 0 s t O
0 1 O 0 O s+t 0 —-s s 0
1 0 -11 O s+t -t 0 s+t -s
kerMC=0 0 100 0 t 0 0 > RB checks
1 0 0 1 -1 s+t 0 —-s s 0
0O 0 0 O 0O 0 s t 0
1 0 0 O O 0O O s t 0
0 0 0 10 s+t 0 —-s s 0
nxt=(4 0 0 4 0)
10010110 10000110
01101001 01001001
01101001 001000O00O0
RNOR*=10010110,RR*=00010000
01101001 01001001
10010110 10000110
10010110 10000110
01101001 01001001
10010110 10000110
01101001 01001001
01101001 001000O00O
BNOB*=10010110,88*=00010000
01101001 01001001
10010110 10000110
10010110 10000110
01101001 01001001

Do these reconstitute N? , true

Ranks: 4, 4, "vs", 2
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o o 880 o §8 0 0 0f o oo
o o0 8% 0 o 28 0 0 200 003
%8%800—?8—?800 o%oo%ooo
CNM=_T8_T800_T8_T8OOSkewT=%1OOOO%1OO
o 0o 2% 0 o £¢ 0 0 20 0 0 032
o o 2% 0 o £¢ 0 0 0gf 0 0 £0
£ Booz®Foo L ooo0o o0 ZFoo
£ Fo032Loo 0o ZLoo =t 0 00
o oL L o o L4
o 0o 5+ o o L L
SkewOmega=I_élI_21 00 1_211_21 00
dgooddoo
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8 8
§§OOOOOO
8 8
33000000 1 0010110
00%%0000 01101001
16 16 01101001
005 5000 0 10010110
Mo = No =
OOOO%%OO 01101001
g g 1 0010110
000 0 33 0 0 10010110
00 0 0 0o 16 16 01101001
3 3
16 16
OOOOOOTT

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

NM = 16T + 0Q

-
—
o
w|—

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

16
NM (O 3

wloo

16
OTOO

w|oo

)

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

MN(O 4 4 04 00 4)
T=32/1,rank =2, ratio= 16/1, n%/r =32/1
T =32/1,r=1/2,1/n%=1/2

p? =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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NoMo = 0T + 32Q
There are, 1, partitions and, 4, ranges, with a group size of, 2

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

dim span idems 4 vs no. of idems 4

"PT1" = {{1, 4, 6, 7}, {2, 3, 5, 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 = 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
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31 -5 =5 31 =5 31 31 =5
36 36 36 36 36 36 36 36
—-> 31 31 =5 31 =5 =5 31
36 36 36 36 36 36 36 36
-5 31 31 =5 31 -5 =5 31
36 36 36 36 36 36 36 36
31 =5 =5 31 =5 31 31 =5
36 36 36 36 36 36 36 36
—-> 31 31 =5 —-> =—> 31
36 36 36 36 36 36 36 36
31 -5 =5 31 =5 31 31 =5
36 36 36 36 36 36 36 36
31 =5 =5 31 =5 31 31 =5
36 36 36 36 36 36 36 36
—-> 31 31 =5 31 =5 =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 55 5 5 35 3
-1 -1 -1 -1 -1 -1
Zz2 3 11 7775 7
-1 -1 -1 -1 -1 -1
% 3 Y1 7T 7 7 7
Mc-scaled = Nc-scaled =
=1 -1 =2 =2 7 1 =2 =2
5 5 5 5 5 5
-1 -1 -2 =2 -2 =2
5 35 5 5 1 5 =5
-1 -1 -1 -1 -1 -1
2 2 2 2 3 7 1 1
-1 -1 -1 -1 -1 -1
% 3 2 2 3 7 U1
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-5 =5 -5 -5
1ﬁﬁlﬁllﬁ
-5 -5 -5 -5
331 ! 1 531 33371
-5 -5 -5 -5
33 L 1 571 37 5701
-5 -5 -5 -5
13—13—113—1113—1
-5 -5 -5 -5
33 L 1 531 375701
-5 -5 -5 -5
1ﬁﬁlﬁllﬁ
-5 -5 -5 -5
13—13—113—1113—1
-5 -5 -5 -5
S 5 S
0 0O0O0O0O0OO0OO0OD O 0 0O0O0O0OO0OO0OO0ODO
0O 0O0O0O0OO0ODO0ODO 0O 000O0O0OO0OO0ODO
0O0O00O0OO0OBO0ODO 0O 000O0O0OO0ODO
0O00O0O0OO0OO0ODO 0O0000O0O0OO0ODO
NcM¢ = McN¢ = commutator =
0O000O0OO0OO0ODO0 0O0000O0O0OO0ODO
0O 0OO0O0O0OOO0OD O 0 0O0OO0O0OO0OO0OD O
0 0O0O0O0O0OOO0OD O 0 0O0O0O0O0OO0OO0ODO
0 0O0O0O0O0OOO0OD O 0 0O0OO0O0OO0OO0ODO
00 0O0O0OO0OO0OO0ODO
00 0O0O0OO0OO0OO0ODO
00 0O0O0OO0O0OO0ODO
0 000O0O0OO0OO0ODO
0 000O0O0OO0OO0ODO
0 000O0O0O0OO0ODO
00 0O0O0OO0OO0OO0ODO
00 0O0O0OO0OO0OO0ODO

Eigenvalues M,

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

[0.,0.,0.,0.,0.,0., 4., 2.888888889]
Eigenvalues M -scaled

0., o, 0.,0.,0.,,3.,2.400000000, 2.600000000]
Eigenvalues N¢-scaled
[0.,0.,0.,0.,0.,0.,4.645161290, 3.354838710]
NullSpace M,

{-1,1,0,0,0,0,0,0;}1I1,0,1,0,1,0,1,0]I0,0,-1,1,0,0,0,0],[1,0,1,0,0, 1, 1,
O]’ [O’ O’ 01 O’ O’ 0’ _1’ 1]}

NullSpace N,

{[_15 01 O’ O’ 01 O’ 11 0]’ [O’ _11 01 O’ O’ 0) 01 1]1 [05 _1’ O! 0) 11 O’ 0) O]! [O’ _15 1’ O’ 0) 01
0; O], [_11 01 O; 1’ 01 O! O’ 0]1 [_1’ 0’ 01 O! O’ 1; 01 O]}

Eigenvalues M

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

Eigenvalues N

4., 4.,0.,0,0.,0.,0.0.]

NullSpace My

{[_]-’ ]-7 01 01 01 O’ O! 0]1 [01 O! _]-1 ]-1 O! 05 07 O]: [05 07 O! 05 _]-7 11 05 0]1 [01 05 07 01 01 05
_11 1]}

NullSpace Ng

{[_ls 07 Ol O’ 01 1! O) 0]1 [Ol _1’ 1, Ol O) 0’ 01 O]! [_11 Ol O) 1: 01 O! 0’ O]) [O) _1’ Ol O) ]-s 07
01 O]’ [_1’ 01 O’ O’ 01 O’ 11 0]’ [O’ _1’ 01 O’ O’ 05 01 1]}

Eigenvalues M

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

Eigenvalues N

[0.,o0.,0.,0.,0.,0.,4.,-4.]
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NullSpace M
{}
NullSpace N

{[01 01 O! 01 15 0! O’ _1]’ [O! O! 01 0! O’ _11 ]-’ 0]1 [01 ]-’ 01 01 01 O’ 01 _1]1 [01 01 01 1’ 01 _]-1
0’ O]’ [O) 0’ 11 O’ 0’ 01 Ol _1]1 [11 O’ 0’ 07 Ol _1’ 07 O]}

Harmonic Basis

01101001
10010110
10010110
01101001
10010110
01101001
01101001
10010110
3,7}
R: [4,3,5,2,3,4,8, 3]
B:[8,7,1,6,7,8,4,7]

TRACETWO =1
det AT =0
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o
o
o
o A=
o
o
o
(@) (0] [V}

o
o
o 9=
o
o
o [e3][F;]

(@) [e2][¥;]
o

o o=
o

o
(]
o
o

AT

Il
o o=
(@) [©2][9;]

o o=
o
o
o [«2][9;]
o

o
o
o
o (<2119, B 112
o
o
o
o A= Olun

[e2][F;]

1
6

AT rankingis 3, "vs", 5
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Level2det=_—1(—1+s)(6+3$+52)(7+25+52)(1+S)

512
RANK of R is 5
R rankingis 3, "vs", 5
RBAR ranking 1, "vs", 2
RANK of B is 5
B rankingis 3, "vs", 5
BBAR ranking 2, "vs", 4

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

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

NullSpace of R

{[1’ 01 O’ O’ 0! O’ O’ 0]’ [O’ O’ 0’ 01 O’ O’ 1! O]’ [O’ 0, O’ O’ 0’ 1’ O’ 0]}

NullSpace of B
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{[o, 1, 0,0,0,0,0,0]I[0,0,1,0,0,0,0,0]I[O0,0,0,0, 1, 0, 0, O]}
NullSpace of R”

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

o
w|—
WIN
WIN
w|—

o

=
W=

o
[y
[y
o
o

o O
N
w ©
o O
=
o
o
=

Wl WIN WIN W~
=
o
o
=
Wl WIN WIN W~
[

N
w

o O
o O O

PROTO-M =

N
w

o
—
—
o

WIN Wk Wk wIN
o =

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

o
o
=

N
w
N
w

o
© o o o o
o o o

© ©o o o o
o o o

©o o o o

N
(@)

o
wl—  wIN

=
Wi Wk
wl—  wIN
Wi W
(=Y
()
wiN Wl

w|—
o
—
—
o

W[

(VS]] \N)
o

"RANK of Niis ", 3, "RANK of M is ", 6
"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] + 2v[4] + Vv[5] + v[6] + 2Vv[7] + 2V[8])

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

Group spectrum 1+t + t2

KERNEL ST RUCT URE

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

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

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

m2 =1[0,0,00,0,1,0,1,0,0,0,0,0,0,1,0,0,0,0,0,0,2,0,0,0, 1,0, 0]

supp 2 = {6, 8, 15, 22, 26}

u2=1[1,2,2,10,3,1,3,3,0,1,2,0,0,3,2,1,3,3,2,1,3,1, 2,0, 3, 1, 2]

suppu2 ={1,2,3,4,6,7,8,9,11, 12, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 26,

27,28}

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

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

«-(i 4

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

R-BLOCKS,
2,1,1,2]
B-BLOCKS,
(3, 4, 2, 1]
with invariant measure, [2, 2, 1, 1]
N by blocks, N - check: true

b]_ = {]-1 2’ 57 61 8}
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b, =1{3,4,7}
b3z =1{1, 3, 4, 6}
bg =1{2,5,7, 8}

dim(span of partition vectors), rank(Ng), rank(N): 3,3, 3

LIE STRUCT URE

Dimension of Lie algebra: 18, Shape: 3 & 15/13

0 0 0 1

0 0 1 0

1 0 -11

1 -1 0 1

CLB =

0 O 1 O

O 0 0 1

1 0 0 O

01 0 0

R and B Cycles. V.

ooiolooo ooo0ioilll
2 7 2 7 Y72 7 3
1 1 1 111
003032000 000207 7 7
1 4 1 1 o1 11
00505000 OOOZOZZZ
1 4 1 1 o1 1 1
005032000 00030z 7 7
Or = 1 o 1 0 = 1 o1 1 1
00505000 OOOZOZZZ
1 4 1 1 o1 1 1
003032000 000 %03 7 7
1 4 1 1 o1 1 1
00505000 OOOZOZZZ
1 4 1 1 o1 1 1
00303000 0003% 03 7 7

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

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

12 4 3 2 12 4 6 2

1 -1 1 -1 1 =1 -1 -1

4 12 2 6 4 12 2 6

-5 =1 1 -1 7 =1 1 =1

12 12 (§) 6 12 12 6 6

1l 5 1 -1 1 =7 1 =1

V= 12 12 3 6 12 12 6 6

i =1 1 =1 1 =1 -1 =1

4 12 2 6 4 12 2 6

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

12 4 6 2 12 4 6 2

1l -1 1 -1 1 =1 1 1

12 4 3 2 12 4 6 2

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

4 12 2 6 4 12 2 6
Omega-checks true, true

_ 1 1 1 1 -1
1TR—(O 0 > 0 > 00 O)VS(O 0 > 0 > 00 O) uQgr vs Q(I-V)
_ 1 111 1 111 -1

nB_(o 00ioll 4)vs(0 0o0ioll 4) Qg vs QU+ V)
LOCAL GROUPS

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

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

3, "range’, [3, 5], [[5, 5, 3, 3, 5,5, 3,51, [3,3,5,5, 3,3,5, 3]
4,"range", [2, 31,113, 3,2,2,3,3,2,3],[2,2,3,3,2, 2,3, 2]]
5, "range", [1, 71, ([7,7,1,1,7,7,1,7],([1,1,7,7,1,1, 7, 1]]

2, "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", [6, 7], [[7,6,7,7,6,7,6,6],[6,7,6,6,7,6, 7, 7]]
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3’ "range"’ [3’ 5]’ [[5’ 3’ 5’ 5’ 3’ 5’ 3’ 3]7 [3’ 5’ 3’ 3’ 5’ 3’ 5’ 5]]
4’ "range"’ [2’ 3]’ [[3’ 21 3’ 3’ 2’ 3’ 2’ 2]’ [21 3’ 2’ 2’ 3’ 2’ 3’ 3]]
5’ "range"’ [1’ 7], [[71 1’ 7, 7, 1’ 7, 1’ 1]’ [1, 7’ 11 1’ 7’ 1, 7’ 7]]

"group has", 2, "elements" Group element 1,1 = <

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

"Symmetric?", true

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

"Basis for Z(Q)"

1, "coeff", 1

2[1]=<1 o>
01

2, "coeff", 1

2[2]=<O 1>
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. -1.

PermChars : =

10
01

)

http://sadie:15001/home/ph/maple/TRun43123...
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= N =
= O =

Group spectrum: 1+ t+ t2

Molien Seriesto order 10: 1+t + 2t2 423 + 3t% 4 3¢° +4t% + 47 + 5t8+ 5t9
10
+ 6t

n-choose-rank

{1, (1, 2]}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [1, 71}, {7, [1, 8l}, {8, [2, 31},
{9, [2, 41}, {10, [2, 51}, {11, [2, 6]}, {12, [2, 71}, {13, [2, 8}, {14, [3, 4]}, {15, [3, 51},
{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, 8]}, {26, [6, 71}, {27, [6, 8]}, {28, [7, 8]}

KERNEL HIERARCHY

T2 =
(0000010100000010000002000100)

{6, 8, 15, 22, 26}

uz2 =
(1221031330120032133213120312)

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

picheck (1 1 2 2 1 1 2 2)

picheck (1 1 2 2 11 2 2)

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 O O O O O

o
o
o

o
= Wk W =R O O = WwWIN

O WN Wk O Fkr Kk O Wk

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

0
N
I
o o O o
WIN O H= WIN Wk Wk WwN =

Wk = O Wk wN wiN wk—, 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
o O O O o O

o
o
o
o
o
o

O WIN Wk O M= = O Wk
= W W R O O R WwIN
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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 O O O O O

o

O WIN Wk O =k = O Wk
o
o
o

= Wk W =R O O = WwWIN

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

)

(0]

|
WIN O ~= WIN Wk Wk W =
Wk, = O wk wN W Wk~ O

Row Projections
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(D] (V]
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—lm A o (@] —ln | o | o —i|mn o o —|m o M |
o o —lm —~lmm O o —lm O o —mn O o —lmn O = —|m
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11111 142 23 46 46 46 46 23 92
6 9 9 9 9 o6 9 9 27 27 27 27 9 27
11 1 01 11 46 23 23 46 46 46
3 8 90 % 3 33 7 5 0 0 F 37 27 %
1 1 1 1 2 23 46 46 23 92
ig 933 0 15350 5 05 5 0353550
1 1 1 1 2 23 46 46 23 92
ig 933 0 53350 57 0535 5 03553550

T= 1 1 1 1 1 1 NM = 46 23 23 46 46 46
9 6 90§ 53 53 279 9 0 9 27279
11111 142 23 46 46 46 46 23 92
6 9 9 9 9 o6 9 9 27 27 27 27 9 27
122 1 11 23 92 92 23 46 46
0 18 9 9 18 0 3 9 0 27 27 27 27 0 9 27
11 11 11 46 23 23 46 46 46
96006993 27900927279

CHECKING NULLSPACES

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

1 000O0-1 0 o0 00O 0 000 0
O0O0OO0O1 O 0 -1 00O 0 000 0

ker Ne=|0 1 000 O 0O -1 00O 0 000 0 RB
0Oo0O0O10 -1 -1 1 0 s s —-s—-tO0tt —s—t
00100 -1 -1 1 t 0Os —-s—t s Ot —s—t

checks

mAviaker NC(-1 1 1 0 2)

MO is invertible. det= 327680000/1594323
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1 S+t
1 S+t
1 s+t
1 s+t
ker M. = RB checks
1 s+t
1 s+t
Il [s+t
1) \s+t
nrxT = (8)
11001101 10000100
11001101 01001001
00110010 00100000
~loo110010 ~looo10000
RNR* =  RR* =
11001101 01001001
11001101 10000100
00110010 00000010
11001101 01001001
1 2 2 1 1
13553103
1 1 2
3100135351 10000100
20110210 01001001
, - 00100000
5011035350 00010000
BNoB* =  BB* =
1001121 01001001
10000100
11221491
3 3 3 3 3 0O0000O0OO10O0
2 1 1 2 2 01001001
0353533013
1 1 2
110014121

Do these reconstitute N? , true
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Ranks: 5, 5, "vs", 2

-71 =23 -23 =71
CNM=77007700 Skew T =
S22 0 0 =2 L2 0 o0

0 0 3574 0 0 0 3

0 0 0 0 0 0 %=

=% 0 0 0 0 Tz 00

=% 0 00 0 T2 00

0 0 0 o0 o L1 Skew Omega =
18 6

0 0 3574 0 0 0 3

0 3 0 0 g 0 0 0

S 00 2 F oo
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o 0o L4 0 0o % 5
0 055 0 0 555
220033300
= > 0 0 333 00
0o 055 0 0 & 5
o 0oL 0 0o &5
= 3 0 0 3 3 0 0
2200333 00
200 00020 121123012
022 000 0 0 21001%11
0 232020 0 0 30110350
50 46 1 1 2
Mo=002039205009No=20110;i0
002 020 0 0 £1001%11
000 0 022 0 121123012
00 0% 00 03 £1001% 31

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

NM=%T+OQ

'—I
(0]
Ol
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"IS NM in Vec(K)?", true

w
N

2
NM(O 2 9 27 2 9 27 27 27 27 9

2_60023469;0234646464623)

~N

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

MN

—506 4393 10304 -—-23 -—-1012 15272 10304 805 736 14329 10258 437
5427 5427 5427 180 5427 5427 5427 324 5427 5427 5427 324

T = 100/3, rank = 2 , ratio = 50/3, n2/r= 32/1
T'=92/3,r =1/2,7T/n? = 25/48

p2 =5/36, min T = 80/9, T-check is positive? 220/9
max r = 36/5 , r-check is positive? 13/18

IS NOMO a combination of T and Omega? , true
NoMo =37 + 220

There are, 2, partitions and, 5, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 15
out of total no. of elements equal to 20

dim span idems 10 vs no. of idems 10
"PT1" ={{1,2,5,6,8},{3,4,7}}
"PT2" = {{11 3’ 41 6}’ {2’ 5’ 77 8}}

"RG1" = {4, 8}
"RG2" = {6, 7}
"RG3" = {3, 5}
"RG4" = {2, 3}
"RG5" =1{1, 7}
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7 -4 -8 -8 -4 -4 5 =8
3 9 9 9 9 9 3 9
-4 7 5 =8 -4 -4 -8 -8
9 3 3 9 9 9 9 9
-8 5 3 -16 5 -8 -16 -16
9 3 9 9 3 9 9 9
-8 -8 -16 34 -8 -8 -16 10
9 9 9 9 9 9 9 3

Mc = N¢c =
-4 -4 > -8 7 -4 -8 =8
9 9 3 9 3 9 9 9
-4 -4 -8 -8 -4 7 > =8
9 9 9 9 9 3 3 9
5> =-8 -16 -16 -8 5 34 -16
3 9 9 9 9 3 9 9
-8 -8 -16 10 -8 -8 -16 34
9 9 9 3 9 9 9 9

31 19 7 7 19 31 =5 19
36 36 36 36 36 36 36 36
19 31 =5 =5 31 19 7 31
36 36 36 36 36 36 36 36
7 =5 31 31 =5 7 19 =5
36 36 36 36 36 36 36
7 =5 31 31 =5 7 19 =5
36 36 36 36 36 36 36 36
19 31 -5 =5 31 19 7 31
36 36 36 36 36 36 36 36
31 19 7 7 19 31 =5 19
36 36 36 36 36 36 36 36
-= 7 19 19 7 =5 31 7
36 36 36 36 36 36 36 36
19 31 =5 =5 31 19 7 31
36 36 36 3 36 36 36 36
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1] =4 -8 -8 -4 -4 5 -8
21 21 21 21 21 7 21
-4 1 3> =8 -4 -4 -8 -8
21 7 21 21 21 21 21
-4 15 4 =8 15 -4 -8 -8
17 34 1 34 17 17 17
-4 -4 -8 1 =4 -4 -8 15
17 17 17 17 17 17 17
Mc-scaled = Nc-scaled =
-4 -4 5 -8 | -4 -8 -8
21 21 7 21 21 21 21
-4 -4 -8 -8 -4 1 5 =8
21 21 21 21 21 7 21
5 -4 -8 -8 -4 15 4, =8
34 17 17 17 17 34 17
-4 -4 -8 15 -4 -4 -8
17 17 17 17 17 17 17
1 ¥ 7z 7 19 ¢ =5 19
31 31 31 31 31 31
19 -5 -5 19 7
319 1 33 3w ! 37 3701
J =5 1 1 == Z 19 =5
31 31 31 31 31 31
J =5 1 1 == Z 19 =5
31 31 31 31 31 31
19 -5 -5 19 7
31 1 3w 3w ! o373 !
1 %9 7 7 19 ¢ =5 19
31 31 31 31 1 31
-5 7 19 19 7 -5 1 Z
31 31 31 31 31 31 31
19 -5 -5 19 7
31 1 3w 3w ! 37 3701
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1 1 -2 -2 1 1 =2 2
9 27 27 27 27 9 9 27
1 1 -2 -2 1 1 =2 2
27 9 9 9 9 27 27 9
-1 -1 2 2 -1 -1 2 =2
27 9 9 9 9 27 27 9
-1 -1 2 2 -1 -1 2 =2
N-M 27 9 9 9 9 27 27 9 MAN
Tl o1 =2 -2 1 1 92 2| 7F
27 9 9 9 9 27 27 9
1 1 -2 -2 1 1 =2 2
9 27 27 27 27 9 9 27
-1 -1 2 2 -1 -1 2 =2
9 27 27 27 27 9 9 27
1 1 =2 -2 1 1 =2 2
27 9 9 9 9 27 27 9
1 1 -1 -1 1 1 =1 1
9 27 27 27 27 9 9 27
1l 1 -1 -1 1 1 -1 1
27 9 9 9 9 27 27 9
-2 =2 2 2 =2 -2 2 =2
27 9 9 9 9 27 27 9
-2 =2 2 2 =2 =2 2 =2
27 9 9 9 9 27 27 9
commutator =
1l 1 -1 -1 1 1 -1 1
27 9 9 9 9 27 27 9
1 1 -1 -1 1 1 =1 1
9 27 27 27 27 9 9 27
=2 =2 2 2 =2 =2 2 =2
9 27 27 27 27 9 9 27
2 2 =2 =2 2 2 =2 2
27 9 9 9 9 27 27 9
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0 0 % 5 0 0 § 5+
0 0 5 3 0 0 5
= 00 F 3 0 0
= S5 0 0 F 3 0 0
0 0 5 3 0 0 5
0 0 % 5 0 0 § 5+
55 0 0 5 0 0
= 5 0 0 & &£ 0 0

Eigenvalues M,

[0., 0.4444444444, 8.038454464, 0.294878870, 9.788223741, 0.322887371,
2.777777778, 2.777777778]

Eigenvalues N,
[0., 0., 0.,0.,0.,3.524988800, 1.153500726, 2.210399362]
Eigenvalues M.-scaled

[0., 0.1176470588, 2.555851929, 0.105212497, 2.734275744, 0.1060603 90,
1.190476190, 1.190476190]

Eigenvalues N.-scaled
[0.,,0.,,0.,0.,0.,4.093535381, 1.339549232, 2.566915388]
NullSpace M,

{[1,1,1,1,1,1,1, 1)}

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

Eigenvalues M
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[10.66666667, 0.4444444444,2.777777778, 8.038454464, 0.294878870,
2.777777778, 8.038454464, 0.294878870]

Eigenvalues N

[0.,0.,0.,,0.,0.,4.401119421, 1.158798503, 2.440082075]

NullSpace My

{}
NullSpace Ny

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

Eigenvalues M

(5.111111111, -5.111111111, 0., 0., 3.614101326, -3.614101326, 3.614101326,
-3.614101326]

Eigenvalues N

[0.,0.,0.,0.,,0., 3.897781351, -2.727013674, -1.170767678]
NullSpace M

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

NullSpace N

]1 [11 -

1 ]-’ _17 Ol 0’ 01 11 O]1 [01 _11 05 01 11 01 05 0]5 [01 05 _11 ]-’ 05
,0,1,0,00

{[0’ _17 01 O’ 01 01 01
0,00][-1,0,0,0

Harmonic Basis

01221031
1033012020
2 3003213
2 30032133
103301220
01221031
321123202
1033012020
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TRACE TWO =1

det AT =0

0

o

o o=

AT =

0

o

o («][V;]

o

o Ol

o

o o=

2
6

o Ol

o

o A~ O]

(]

o [«2][9;]

o

o o=

AT ranking s 3, "vs", 5

Level2det=5_—112(1+s)(—1+s)(6+3s+52)(7+2$+52)

RANK of R is 5

R rankingis 3, "vs", 5

RBAR ranking 1, "vs", 2

RANK of B is 5

B rankingis 3, "vs", 5

BBAR ranking 2, "vs", 4

o

o [©2][9;]

o

o [e2][F;]

()]

o [e2][9;]

o

o (<21 (%2 BN« [V,
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"R CYCLES", 1 + v[4] v[6]
"B CYCLES", 1 + v[3] v[5] v[8] v[7]

Eigenvalues

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

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

NullSpace of R

{f0,0,0,0,1,0,0,o0]I0,0,0,0,0,0,0, 1}, [0, 1, 0, 0, O, O, O, 01}
NullSpace of B
{[0,0,0,1,0,0,0,o0]I0,0,0,0,0,1,0,0]I[1,0,0,0,0, 0, 0, 0}

NullSpace of R*

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

NullSpace of B*

{[_15 01 O’ 0’ 01 O’ 11 0]’ [O’ _1’ 01 O’ 11 05 01 0]1 [_11 O’ O’ 01 O’ 11 05 O]}

FIXED POINTS DIMENSION 1

1
0 3
1o
0 0 023 0 0 O 3
O 0 0 0 0 0 0 23 1 2
O 0 0 0 0 O 46 0 ,
230 0 0 0 23 0 0 13
PROTO-M = N =
O 0 0 0 0 0 0 23 1,
3
0 0 023 0 0 0 O 1
O 0O 46 0 0 0 0 O 0 3
0 23 0 0 23 0 0 O o 1
3
2
21

"RANK of Nis ", 3, "RANK of Mis ", 6

"RANK of the KERNEL is ", 2

wIN

w|—

wIN

w|—

Wl
o
o

wIN

wIN WIN o
w|—
Wl
Wl Wl =

o
W=
Wl

=

Wl Wl
()
(@)

WIN WIN

=

WwIN

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

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

degree 2: % (v[1]v[4] + v[2]vI8] + 2Vv[3]v[7] + v[4]v[6] + v[5]Vv[8])

Group spectrum 1 + t + t2

KERNEL ST RUCT URE

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

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

m2 =[0,0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,2,0,0,1,0,0,0,0, 1, 0, 0, 0]
supp 2 =1{3, 13, 17, 20, 25}
u2=1[1,3,3,1,0,0,2,2,2,0,1,1,3,0,2,3,3,1,2,3,3,1,1,1, 3,0, 2, 2]

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

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

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

-9

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

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

dim(span of partition vectors), rank(Ng), rank(N): 3, 3,3

LIE STRUCT URE

Dimension of Lie algebra: 18, Shape: 3 & 15/13

0 1 0 O
1 0 0 O
1 0 1 -1
CLE = 1 -11 O
1 0 0 O
0 1 0 O
0 0 0 1
0 01 O

R and B Cycles. V.
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1 1 1 1 11
00O > 0 > 00 00 ) 0 7 0 7 2
1 1 1 1 11
00O > 0 > 00 00 7 0 2 0 7 2
1 1 1 1 11
00O > 0 > 00 00 7 0 Z 0 7 2
1 1 1 1 1 1
OOOEOEOO OOZOZOZZ
Or = 1 1 g = 1 1 11
00050500 OOZOZOZZ
1 1 1 1 1 1
OOOEOEOO OOZOZOZZ
1 1 1 1 1 1
00050500 OOZOZOZZ
1 1 1 1 1 1
ooololoo 0ooi+o0ioil
Qr in Vec(K)? , {{4, 6}}, true
Qg in Vec(K)?,{{3,5, 7, 8}}, true

-1 1 -1 1 -1 1 =1 -1

12 4 6 2 12 4 6 2

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

4 12 2 6 4 12 2 6

> 1 -1 1 -7 1 -1 1

12 12 6 6 12 12 6 6

-1 =5 -1 1 -1 7 =1 1

V= 12 12 6 6 12 12 6 6

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

4 12 2 6 4 12 2 6

-1 1 -1 1 -1 1 =1 -1

12 4 6 2 12 4 6 2

-1 1 -1 1 -1 1 =1 -1

12 4 6 2 12 4 6 2

-1 1 -1 1 -1 1 1 1

4 12 2 6 4 12 2 6

Omega-checks true, true

nR=(ooo%o

N|—

0 o)vs(o 0o0lolo o) QR vs QU-V) 1
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N
N
N
AN
N
N
D=
N

n3=(o 0

)vs(o 0

) Qg vs QUI+V) ~1

LOCAL GROUPS

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

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

1, "range”, [5, 8], [[8, 8, 5, 5, 8, 8, 8,5],[5,5,8,8,5, 5,5, 8]
2,"range", [2, 8], [[8, 8, 2,2, 8, 8,8,2],2,2,8,8,2,2, 2, 8]
3,"range", [3,71,117,7,3,3,7,7,7,31,13,3,7,7,3, 3,3, 7]
4, "range", [4, 6], [[6, 6, 4, 4, 6, 6, 6, 4], [4, 4,6, 6, 4, 4, 4, 6]]
5,"range", [1,4],[[4,4,1,1,4,4,4,1],[1,1,4,4,1, 1, 1, 4]]

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

g1 = |l
g9 = 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]=<0 1)
10

Check abelian

1, 2, true
1. 1.
EIGS =
o5

PermChars : =

= N =
= O

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+t + 2t2 + 2t3 +3t% 43¢ +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, 81}, {8, [2, 3]},
{9, [2, 41}, {10, [2, 51}, {11, [2, 6]}, {12, [2, 71}, {13, [2, 8}, {14, [3, 4]}, {15, [3, 51},
{16, [3, 61}, {17, [3, 71}, {18, [3, 8}, {19, [4, 51}, {20, [4, 6]}, {21, [4, 71}, {22, [4, 8]},
{23, [5, 6]}, {24, [5, 71}, {25, [5, 8]}, {26, [6, 71}, {27, [6, 81}, {28, [7, 8]}

KERNEL HIERARCHY

M2 =
0010000000001 000200100001000)

{3, 13,17, 20, 25}
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uz2 =

(1331002220113023312331113022)

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

picheck (1 1 2 2 1 1 2 2)

picheck (1 1 2 2 11 2 2)

Column Projections

00O00O

idem-checks NO-checks

)

(=Y

Il
O WIN WIN = Wk Wk = wiN
= Wk Wk, O wN W O wl
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idem-checks NO-checks

v

N

|
O WIN WIN = Wk Wk = wiN
= Wk W, O wiN W O w

o
o
o
o
(]
o

idem-checks NO-checks

o o O (@) o O o (@)
(@) o O (@) o O o (@)
wNh O O Wk kR Wk O
o o O (@) o O o (@)
o o O (@) o O o (@)
o o O (@) o O o ()
W Rk R W O O WwWN =
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 o o
o O O O o o o o
o O O O O o o o

wNn O © Wk Rk = wrk O
Wk = = W O O WN =
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idem-checks NO-checks

W= —m Rk W O O WIN
© O O oS O O o O
© O O o O O o O
© O O o O O o O
© O O o O O o O
© O O o O O o O
© O O oS O O oS O

W O © Wk Rk Rk wkrkr O

Row Projections

A=

()

o

()

o

o 9=
Wl
Wl

o
o
o

o
o
o
o

PP = idem-checks

o

Wk Wk Wk Wl
o
o
o

o
o~ Ok Ok Ol
Wl Wik Wik W
(@) A~ O O O
o
o
o

o
(]
o

|~ O~k O
(@)
(@)
(@)
(@)
Wk Wk Wl
Wk Wk Wl

AN~ O~ O~
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11 111
66006630
1 1 1 1 1
6§ 6005830
11 1
00330003
ooilloool
3 3 3 .
PP, = - L1 1 idem-checks
662005830
11 111
66006630
1 1 1 1 1
6§ 60058630
11 1
00330003
11 1 1 11 23 46 46 23 46 46
6§ 9 00 3 5 39 5 27 0 0 372 5 5 37
11111 1 2, 46 23 46 46 23 46 92
9 6 9 9 6 9 9 27 9 27 27 9 27 27
1 11 1 2 23 46 46 23 92
01_8§§1_800§ O2799270027
1 1 1 1 2 23 46 46 23 92
O 331903 0 2% 9 9 27 0 0 %7
T = NM =
11111 12, 46 23 46 46 23 46 92
9 6 9 9 6 9 9 27 9 27 27 9 27 27
11 11 11 23 46 46 23 46 46
69009639 92700279927
11 11 11 23 46 46 23 46 46
69009639 92700279927
1l 9229 L 11 23 5 92 92 , 23 46 46
18 9 9 18 9 3 27 27 27 27 27 9

CHECKING NULLSPACES

mA=[1,-1,0,2,-1,1,0, -2]
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-1 0 0 00010 0 O
-1 0 0 001O00 0 O
kerNc=|-1 1 -1 00001 -s 0
0O 0 -110000 -s t
0O -1 0 01000 0 O

checks
mAviaker NC(0 1 -2 2 -1)
MO is invertible. det= 327680000/1594323

s+t
s+t
s+t

s+t

ker M¢ = RB checks

s+t
s+t

s+t

[ T T T o T =Y R

s+t

nxt = (8)

RNQR* =

O R B B O O B K
O Rr B Rk O O = K=
R O O O »r B O O
R O O © 1B O O
O R B Rk O O R R
O R Rk R O O K K
O Rr B kP O O R B
R O O O »r +»H O O

, RR*

0 0
0 0
s+t —s
0 0
0 0
100
010
0 01
000
010
100
100
00O

-t
-t
0

o O O o =m O O O

O O O O O = O

S uwuw O O O

O R R O O O O =

0
0
S+
0
0

O Rr PR O O O O B

0
0
t —t| RB
0
0

R O O O O O O O
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1 1 2
1 3 0 O 3 11 3
1 2 2 11
313531330 10000110
0 % 1 1 % 0 0 % 01001000
5 5 . 0O00100O0O00O0
1931153003 fop0010000
BNgB* = , BB* =
14,22 ,11 0 01 0010O00O0
3 3 3 3 3
. . , 1 0000110
130035113 10000110
1 1 2 0O00O0O0O0OOO1
1 3 0 O 3 11 3
2 1 1 2 2
303303531
Do these reconstitute N? , true
Ranks: 5, 5, "vs", 2
23 23 25 71
0 0 5 5 0 0 S 37
71 71 73 23
0 0 57 55 0 0 > 9
-23 =71 -71 =23
<5 327 9 0 57 =5 00
-23 =71 -71 =23
<5 327 0 0 57 =5 00
CNM = 71 71 73 23 SkewT =
0 0 57 57 0 0 > 9
23 23 25 71
0 0 5 5 0 0 S 37
-25 =73 —-73 =25
<5 37 0 0 57 5 00
-71 =23 -23 =71
7 o9 0 0 5= 57 0 0

93 of 686 08/22/2008 08:40 AM



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

0 0 00 0 0 £ &
0 0 &% 4% 0 0 5 0
0 2 0 0 33 0 0 0
0 23 0 0 33 0 0 0
o Ll o o lo Skew Omega =
18 18 9
0 0 00 0 0 £ &
2L 00 F Foo
5 0 0 0 0 3 0 0
o 054 0 0 55
0 055 0 0 5 55
2 20 0333 00
= 3 0 0 333 00
0o 055 0 0 & 5
o 0oL 0 0 &5
= 5 0 0 =3 330 0
=2 20 0 333 00
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£ 00200 0 0 1200%1114
020000 0% 21111225
00200 0% 0 021110032
MO:%OO%O%OON():o%ll%oo%
000 020 02 21111220
0002 02 0 0 1200%1114
0 0% 00 03 o0 120021114
020 020 0 3 10220111

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

NM = 227 + 00

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

23 23 46 46 23 46 46 46 23 46 46 23
N""(f(’?ff?ﬁﬁ??ﬁoo 7?)

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

MN

4393 506 14329 9016 437 14329 10258 8786 713 15272 10304 -—1012
5427 5427 5427 5427 324 5427 5427 5427 180 5427 5427 5427

T = 100/3, rank = 2 , ratio = 50/3 , nz/r= 32/1
T'=92/3,r"=1/2, 'r/n2 = 25/48

p2 =5/36, min T = 80/9, T-check is positive? 220/9
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max r = 36/5 , r-check is positive? 13/18

IS NOMO a combination of T and Omega? , true

NoMo =27 + 220

There are, 2, partitions and, 5, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 15
out of total no. of elements equal to 20

dim span idems 10 vs no. of idems 10
"PT1" = {{2, 3, 4, 5},{1, 6, 7, 8}}
"PT2" ={{1,2,5,6,7},{3, 4, 8}}

"RG1" = {5, 8}
"RG2" = {2, 8}
"RG3" ={3, 7}
"RG4" = {4, 6}
"RG5" = {1, 4}
7 -4 -8 5
3 9 9 3
-4 7 -8 -8
9 3 9 9
-8 -8 34 -16
9 9 9 9
5 =8 -16 34
3 9 9 9
MC =
-4 -4 -8 =8
9 9 9 9
-4 -4 -8 3
9 9 9 3
-8 -8 10 -16
9 9 3 9
-8 5 -16 -16
9 3 9 9

winn |l |l wiN lQ|| ©|| ®|| ©||
I |oo |-l> I o o N IS

I || || || || ||
©|oo @oO w|N @_b wlu @Oo @_b O-b

ol g
(0] (o)

-
o

o))

|
©|| LO|| ©o
o0 o0

w
N

._.©|
[e)]
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31 19 -5 =5 19 31 31 7
36 36 36 36 36 36 36 36
19 31 7 7 31 19 19 =5
36 36 36 36 36 36 36 36
—= < 31 31 7 =5 =5 19
36 36 36 36 36 36 36 36
-= 7 31 31 7 =5 =5 19
36 36 36 36 36 36 36 36
19 31 7 7 31 19 19 =5
36 36 36 36 36 36 36 36
31 19 =5 =5 19 31 31 7
36 36 36 36 36 36 36 36
31 19 -5 =5 19 31 31 7
36 36 36 36 36 36 36
7 =519 19 =5 7 7 31
36 36 36 36 36 36 36 36
1 =4 -8 5 -4 -4 -8 -8
21 21 7 21 21 21 21
-4 1 =8 -8 -4 -4 -8 >
21 1 21 21 21 21 7
-4 -4 1 -8 -4 -4 15 -8
17 17 17 17 17 17 17
5 -4 -8 ; -4 15 -8 -8
34 17 17 17 34 17 17
Mc-scaled = Nc-scaled =
-4 -4 -8 -8 1 -4 8 5
21 21 21 21 21 21 7
-4 -4 -8 5 -4 1 =8 =8
21 21 21 7 21 21 21
-4 -4 15 -8 -4 -4 4, -8
17 17 17 17 17 17 17
-4 15 -8 -8 15 -4 -8
17 34 17 17 34 17 17
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19 - — 19 7
1 5t st sm st 1 1 31
19 4 72 72 ¢ 19 19 -5
31 31 31 31 31 31
- Z 1 1 L == == 13
31 31 31 31 31 31
- 7 1 1 L == == 13
31 31 31 31 31 31
9 4y 7z 72 ¢ 19 19 =5
31 31 31 31 31 31
19 -5 -5 19 7
1 5t st s st 1 1 31
19 =5 =5 19 e
1 31 31 31 31 1 1 31
7 -5 19 19 -5 7 7 4
31 31 31 31 1 31 31
1 1 -2 -2 1 1 2 =2
9 27 9 9 27 9 9 27
1l 1 -2 -2 1 1 2 =2
27 9 27 27 9 27 27 9
-1 =1 2 2 -1 -1 =2 2
9 27 9 9 27 9 9 27
-1 -1 2 2 -1 -1 =2 2
NoM. = 9 27 9 9 27 9 9 27 MoN. =
Tl o1 =2 -2 1 1 2 —2f °F
27 9 27 27 9 27 27 9
1 1 -2 -2 1 1 2 =2
9 27 9 9 27 9 9 27
1 1 -2 -2 1 1 2 =2
9 27 9 9 27 9 9 27
-1 -1 2 2 -1 -1 =2 2
27 9 27 27 9 27 27 9
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1 1 -1
9 27 9
1 1 -1
27 9 27
-2 =2 2
9 27 9
-2 =2 2
9 27 9
1 1 =1
27 9 27
1 1 -1
9 27 9
2 2 =2
9 27 9
-2 =2 2
27 9 27
1
0 0 5
1
0 0 57
-1 -1
9 27 0
-1 -1
5 727 0
1
0 0 57
1
0 0 5
1 1
5 27 0
-1 -1
27 9 0

| ©||
= =

| N | N
k0|'_l N oI Ol J

I
N

||—- O~ N
\,|N ©|

N
N

o
N
~N

o

o Y= r:”l—‘

0

Eigenvalues M,

N
Ol \lll—'

|
N

N NN
|N \lll—‘ O|= \1|N \,|

o | N
©|I\) ~N

|
'—I

N |
N|—=

o

0

1

27

=1
9

S N N | | N
\'lm olv o= Y= ol ol Y- o

o
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commutator =

[0., 0.4444444444, 8.038454464, 0.294878870, 9.788223741, 0.322887371,

2.777777778, 2.777777778]

Eigenvalues N,

(0., 0., 0.,0.,0.,3.524988800, 1.153500726, 2.210399362]

Eigenvalues M -scaled

08/22/2008 08:40 AM



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

[0., 0.1176470588, 2.555851929, 0.105212497, 2.734275744, 0.1060603 90,
1.190476190, 1.190476190]

Eigenvalues N -scaled

[0.,0.,0.,0.,0.,4.093535381, 1.339549232, 2.566915388]
NullSpace M,

{[1,1,1,1,1,1,1, 11}

NullSpace N,

{[_15 11 _1’ 05 01 O’ 0’ 1]’ [_1’ 05 01 O’ 05 01 1’ O]’ [01 O’ _15 11 O’ O’ 01 O]s [_1’ 01 O’ 0’ 01
15 0! 0]1 [01 _1’ O! 01 ]-’ 01 01 0]}

Eigenvalues M

[10.66666667, 0.4444444444,2.777777778, 8.038454464, 0.294878870,
2.777777778, 8.038454464, 0.294878870]

Eigenvalues N

[0.,0.,0.,0.,0.,4.401119421, 1.158798503, 2.440082075]

NullSpace M

{}

NullSpace Ny

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

Eigenvalues M

[5.111111111,-5.111111111, 0., 0., 3.614101326, -3.614101326, 3.614101326,
-3.614101326]

Eigenvalues N

[0, 0.,0.,0.,0.,3.897781351, -2.727013674, -1.170767678]
NullSpace M

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

NullSpace N

100 of 686 08/22/2008 08:40 AM



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

{[0’ 01 _11 ]-’ 01 01 01 0]1 [Ol _]-’ 01 Ol 11 05 07 O]: [_11 01 01 05 01 11 05 0]1 [_]—1 05 01 O’ 05 07
1) O]’ [_1’ 11 _1’ 05 01 O’ O’ 1]}

Harmonic Basis

013 31002
10220113
32002331
32002331
10220113
013 31002
013 31002
23113220
{5, 6}
R: [4,3,1,2,7,8, 4, 3]
B:[8,7,5,6, 3,4, 8,7]
TRACE TWO =2
det AT =0
1 5
OOOEOOOE
1 5
OOgOOOgO
1 5
EOOOEOOO
1 5
06000500
AT = 5 .
OOEOOOEO
5 1
OOOEOOOE
1 5
00050006
1 5
OOEOOOEO

AT rankingis 2, "vs", 6
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Level 2 det = —4+$)(2+$)(—14+4s+52)(—3’>+$)(—1+$)2

7595 |
RANK of R is 6

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

B rankingis 2, "vs", 6
BBAR ranking 2, "vs", 6

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

Eigenvalues

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

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

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

NullSpace of R”

{fo,-1,0,0,0,0,0, 1],[-1,0,0,0, 0,0, 1, O}}
NullSpace of B*
{[-1,0,0,0,0,0,1,0],[0,-1,0,0,0,0,0, 1]}
FIXED POINTS DIMENSION 2
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PROTO-M =

>~ b D O O O O O
b O b O O O O
co © » b b b O O
© 6o » b b b O O

R O R R Rk B = O
O R FH R R R O K=
= = =R O B O K=k K=
P B O Bk O B B =
= = = O =B O K= K=
R B O Bk O B = =
_ O R = = = = O
O R R R R R O K

o oo o M b~ p O
©o oo o b o b
A DN O O O A N
A DN O O O ® N N

"RANK of Nis ", 4, "RANK of M is ", 7
"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] + 2v[4] + v[5] + v[6] + 2Vv[7] + 2V[8])

degree 2: % (2v[1]v[2] + v[1]v[3] + v[1]v[4] + v[2]v[3] + v[2]v[4] + 4Vv[3]v[4] + v[3]

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

degree 3 : % (v[1]v[2]v[3] + v[1]v[2]v[4] + v[1]v[3]v[4] + v[2]v[3]v[4] + v[3]v[4]v]

71 + v[31v[4]v[8] + v[3]v[8]v[7] + v[4]v[8]lv[7] + v[5]v[6]lv[7] + v[5]v[6]lV[8] + V[5]V[8
Ivl7] + vi6lv[8]v[7])

degree 4 : % (v[1lv[2]v[3]v[4] + v[3]v[4]v[8]v[7] + v[5]vI[6]v[8]VI7])

Group spectrum 1 + t + 2t% + t3 + t°

KERNEL STRUCT URE

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

"RG2" =1{3, 4, 7, 8}

"RG3" ={1, 2, 3, 4}

[ 00000000000000000000000000,O0,0,

4 =1[1,0,0,
10101010!01
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supp m4 = {1, 61, 70}

supp u4 ={1, 3, 6, 10, 19, 24, 28, 33, 38,43,47,52, 61, 65, 68, 70}

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

RPARTS [1]

BPARTS [1]

o= (1)

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

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

2,1, 3, 4]

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

N by blocks, N - check: true

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

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

4,4,4
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hi2] h[11 0 0 O
h(l] h2] 0 0 ©
0 0 h[2] h[1] O
h[1l] h[2] O 0
0 0 h[2] h[1]
0 hn[1] h[2] O 0
0 0 0 h[2] hI1]
0 0 0 h[1] h[2]

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

Centralizer =

o O O o o

0
0
0

LIE STRUCT URE

Dimension of Lie algebra: 14, Shape: 3@ 11/9

1 -1 0 001
0O 1 0 00O
0O 0 -1110
CLB=OO 1 00O
0O 0 0 100
0O 0 0 010
0O 0 0 O0O01
1 0 0 00O

R and B Cycles. V.
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11 lloo0o00 00000033
12220000 0000003 3
22220000 00202000
1111lo0000 oololooo
112220000 00030300
111210000 0000003 3
11llo000 00000033

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

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

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

12 4 6 2 12 4 6 2

i =11 -1 1 -1 -1 -1

4 12 2 6 4 12 2 6

> 1 -1 1 =7 1 =11

12 12 6 6 12 12 6 6

1l 5 1 =1 1 =7 1 -1

V= 12 12 6 6 12 12 6 6

-1 1 -1 1 -1 1 1 1

4 12 2 6 4 12 2 6

1l -1 1 =1 1 =1 1 1

12 4 6 2 12 4 6 2

-1 1 -1 1 -1 1 =1 -1

12 4 6 2 12 4 6 2

i =11 =1 1 =1 -1 =1

4 12 2 6 4 12 2 6
Omega-checks true, true
"I4+V is singular"

(1 1 11 1111 o -1

me=(3 33 30000w(3 3330000 ukvarv
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n3=(o 0 £ £ 5 % 7 = )vs(o 000000 0) ugvsQU+V)~1

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

1! "range"’ [5’ 6’ 7’ 8]’ [[8’ 71 6’ 5’ 6’ 5’ 8’ 7]’ [8’ 7’ 5’ 6’ 5’ 6’ 8’ 7]’ [7’ 8’ 6’ 5’ 61 5’ 7’
8]’ [7’ 8’ 5’ 6’ 5’ 6’ 7’ 8]7 [6’ 5, 8’ 7’ 8’ 77 6’ 5], [6’ 5’ 7’ 8’ 7’ 8’ 67 5]’ [5’ 6’ 8’ 77 8’ 7’
5’ 6]’ [5’ 6’ 7’ 8’ 71 8’ 5’ 6]]

2’ "range"’ [3’ 4’ 7’ 8]’ [[81 7’ 4’ 37 4’ 3’ 8’ 7]’ [8’ 7’ 3’ 4’ 3’ 4’ 8’ 7]’ [7’ 8’ 4’ 3’ 4’ 3’
7’ 8]’ [7’ 8’ 3’ 4’ 3’ 4’ 7’ 8]’ [4’ 3’ 8’ 7’ 81 7’ 4’ 3]’ [4’ 3’ 7’ 8’ 71 8’ 4’ 3]’ [3’ 4’ 8’ 7, 8’
7’ 3’ 4]’ [3’ 4’ 7’ 8’ 7’ 8, 3’ 4]]

3l"range"’ [1’2’ 3l4]! [[413!2! 112! 1! 4! 3]! [4l3l 1’2’ 1!2!4’ 3]’ [3’4’2’ 1!2!1!
3’4]1 [3’4’ 1’2l 112, 3!4]’ [2’ 1’ 413141 3,2! 1]’ [2’ 1’3’4’3’4’2’ 1]1 [112’4! 3’
413’ 1’ 2]’ [1’2’3’4’ 3’4’ 1’ 2]]

0100
n n n n 1 O 0 O
group has", 8, "elements" Group element 1,1 =

0001

0010

g1 = [01,2],[3,4]

g2 = I3, 4]]
g3 = [[1, 2]]
g4 = ]

gs = 1, 4], (2, 3]]
linear dimension, 6
"Symmetric?", true

Is Z in Vec(K)? true
(=2h[1]+ 2K[2] 2h[1] 2h[1] O h[3] h[3])

"Basis for Z(G)"

1, "coeff", 2

107 of 686 08/22/2008 08:40 AM



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

1 000
100
Z[1] =
10
0001
2, "coeff", 2
0100
1 000
Z[2 ] =
001
0010
3, "coeff", 1
0011
0011
Z[3]=
1 00
1100
Check abelian
1, 2, true
1, 3, true
2, 3, true
1. 1. 1. 1.
EIGS=1]1. -1. 1. -1.
O 0 2. -2.
PermChars : =
11111111
022 40000
2 22 6 2 002
022 40000
11111111

Group spectrum: 1+ t+ 2t% + 3 + ¢4
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Molien Series to order 10: 1+ t+ 3t2 + 4t3 + 8t% + 10t> + 16t° + 20t + 29¢8
+35¢2 4 47¢10

n-choose-rank

{1, 1, 2, 3, 41}, {2, [1, 2, 3, 51}, {3, [1, 2, 3, 61}, {4, [1, 2, 3, 71}, {5, [1, 2, 3, 81}, {6,
(1, 2,4,51,1{7,11, 2, 4, 6]}, {8, [1, 2, 4, 71}, {9, [1, 2, 4, 8]}, {10, [1, 2, 5, 61}, {11, [1,
2,5, 71} {12, 11, 2,5, 8}, {13, [1, 2, 6, 71}, {14, [1, 2, 6, 8]}, {15, [1, 2, 7, 81}, {16, [1,
3, 4,51}, {17,[1, 3, 4, 61}, {18, [1, 3, 4, 71}, {19, [1, 3, 4, 8]}, {20, [1, 3, 5, 6]}, {21, [1,
3,5,71} 122,11, 3,5, 8]}, {23, [1, 3, 6, 71}, {24, [1, 3, 6, 8]}, {25, [1, 3, 7, 81}, {26, [1,
4,5,60},1{27,11, 4,5, 71}, {28, [1, 4, 5, 81}, {29, [1, 4, 6, 7]}, {30, [1, 4, 6, 8]}, {31, [1,
4,7, 80} 1{32,11, 5,6, 7}, {33, 1,5, 6, 8}, {34, [1, 5, 7, 81}, {35, [1, 6, 7, 8]}, {36, [2,
3,4,50} {37, 12, 3, 4, 6]}, {38, [2, 3, 4, 71}, {39, 2, 3, 4, 81}, {40, [2, 3, 5, 6]}, {41,
[2,3,5, 71}, 142,12, 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, 71}, {50, [2, 4, 6,
81}, {51, [2, 4, 7, 81}, {52, 2, 5, 6, 71}, {53, [2, 5, 6, 81}, {54, [2, 5, 7, 81}, {55, [2, 6,
7, 81}, {56, [3, 4,5, 6]}, {57, [3, 4, 5, 71}, {58, [3, 4, 5, 81}, {59, [3, 4, 6, 71}, {60, [3,
4,6, 8},{61, [3, 4, 7, 81}, {62, [3, 5, 6, 71}, {63, [3, 5, 6, 8]}, {64, [3, 5, 7, 8]}, {65, [3,
6, 7, 8]}, {66, [4, 5, 6, 71}, {67, [4, 5, 6, 8]}, {68, [4, 5, 7, 8}, {69, [4, 6, 7, 8]}, {70, [5,
6, 7, 8}

KERNEL HIERARCHY

T4 =
(1LOOOOOODOOODOOOODOOOOOOOOOOOOOODO O

{1, 61, 70}

u4 =
(10100100010000000010000100010

{1, 3,6, 10, 19, 24, 28, 33, 38,43, 47,52, 61, 65, 68, 70}

picheck (1 1 2 2 1 1 2 2)

T3 =
(1 1 000010000O00O0DO0O0ODO0OODOODOO1T1OO0OODOOO0ODO

u3 =

109 of 686 08/22/2008 08:40 AM



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

D=
N
N
N
N
N
D=
N
N
N
N
N

1 1 1 1
(15500

picheck (3 3 6 6 3 3 6 6)

M2 =
(2220000220000400220022222224)

picheck (6 6 12 12 6 6 12 12)

ml=(6 6 12 12 6 6 12 12)

ul=135 35 33 33 33 32 32 32

picheck (6 6 12 12 6 6 12 12)

Column Projections

idem-checks NO-checks

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

O O O B O O O

O O B O B O O O

Row Projections

0

w|—

PP =

Wl
(@)

(@)
w|—

111 of 686

0

wIN

WIN

o O O O o o o o

O O O O O O O o

wIN

wIN

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

Wl

w|—=

O B O O O O O =

o O O O O O O o

Wl

Wl

R O O O O O +~ O

O O O O O O O O

WIN

WIN

wIN

wIN
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idem-checks NO-checks

idem-checks NO-checks

idem-checks
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1 2 8 16 16 8 8 16
3 00000%0 43P P33 8 3
1 2 8 16 16 8 8 16
03000003 343 33373 8
2 1 8 8 16 8 16 16
005035000 33 8 F 43P
2 1 8 8 16 8 16 16
000350300 333 8343 3%
T= 2 1 NM=88 16 8 16 16
005035000 33 8 F43FF
2 1 8 8 16 8 16 16
00030300 333 83473 7%
1 2 8 16 16 8 8 16
300000 %0 4 32 2 33 8 3
1 2 8 4, 16 16 8 8 16
05300000 % S 4P 253 T 8
CHECKING NULLSPACES
mA=1[1,1,1,1,-1, -1, -1, -1]
0 01 0 -1000) (s 0O -t0Ot 0 —-s50
0 -1 0 100 - -
Ker N = O -s 0Ot 0 -t O s RB
-1 0 00 0 010[ |00 000O0 OO
0O -10 0 0 001 lo 0o 000 O 0 O
checks
mAviaker NC (1 -1 -1 -1)
0O 0 1 0 O s t 0
O O -1 1 1 -S —-S —s+t
-1 0 0 -1 -1 -t s -t —t
1 0 0O O O t —-s s S
ker Mg = RB checks
O -1 0 -1 -1 -t 0 0 -t —-t+s
O 1 0 0 o t 0 0 s
O 0 O o0 1 s 0 0 t
o 0 0 1 0 -s 0 0 -s —-s+t

112 of 686 08/22/2008 08:40 AM



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

1 0 00 00 (t-ts 00t

O 0 0 0 01 0O t 00 52O

O 0 0 0 10 s 0 0t 0O

kerMC=0 0 1 000 0 0 ¢t -tts RB checks

O 0 01 0O 0O s 0 0 tO

0 01 -110 s —st 0 0 s

0O 1 0 0 OO -t s 0 O

1 -10 0 01 0Ot 00 s O

nmxT=(2 02 02 2)

10000010 10000010
01 000O0O01 01 000O0O01
00101000 00100O0O00O0

RNoRr = [0 €0 10100 o, (00010000
00101000 000O0O10O00O0
00010100 000O0O0O1O00O0
10000010 10000010
01 000O0O0O1 01 0O0O0O0O0O1
1 0000O010O0 1 0000O010O0
01 0O0O0O0O0O1 01 000O0O0O1
00101000 00100O0O0O0O0

ange = |0 0010100 L, (00010000
00101000 000O0O10O00O0
00010100 000O0OO1O00O0
1 0000O0O10O0 1 000O0O0O10O0
01 00O0O0OO01 01 00O0O0O0T1

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 4
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4 4 4 4
OO§§O O§§
4 4 4 4
OO§§O O§§
—4 -4 4 -4
5 3 005 500
-4 -4 —4 -4
5 3 005 5 00
CNM = 4 4 44SkeWT=
OO§§0 O§§
4 4 4 4
OO§§O O§§
—4 -4 —4 -4
5 3 005 500
—4 -4 4 -4
5 3 005 500
oooooo%o
ooooooo%

Skew Omega =

|

114 of 686 08/22/2008 08:40 AM



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

1 1 1 1
OOﬁﬁO Oﬁﬁ
1 1 1 1
OOﬁﬁO Oﬁﬁ
-1 -1 -1 -1
2 12 907 00
-1 -1 -1 -1
7 12 00 71 00
1 1 1 1
OOﬁﬁO Oﬁﬁ
1 1 1 1
OOﬁﬁO Oﬁﬁ
-1 -1 -1 -1
7 12 0071 00
-1 -1 -1 -1
2 12 907 00
4 4 4 4
§§§§0000
4 4 4 4
33330000 10000010
4 488 g 44 01000001
3 3 3 3 3 3
00101000
4488 5044
3 3 3 3 3 3 00010100
Mo = No =
4 4 4 4 00101000
00003333
44 4 4 00010100
000053533 3 10000010
00 4244488 01000001
3 3 3 3 3 3
4 4 4 4 8 8
00333333

“IS NM a combination of T and Omega?", true
NM=4T + 32Q

Q(lilliilliillii)

6 12 6 6 12 12 6 6 12 12 6 6 12 12

1 2 2 1
T(ogogooogooooog)
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"IS NM in Vec(K)?", true

16 , 16 ¢ 8 8 16 o 8 8 16 16 8
NM(T4?8§§ g 8 8 16 168 4)

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

MN(46464446444446)
'r=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 + 16Q
There are, 1, partitions and, 3, ranges, with a group size of, 8

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 24

dim span idems 3 vs no. of idems 3
"PT1" ={{2, 8}, {1, 7}, {4, 6},{3,5}}
"RG1" = {5, 6, 7, 8}
"RG2" ={3, 4, 7, 8}
"RG3" ={1, 2, 3, 4}
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8 8 4 4 -4 -4 -8 -8
9 9 9 9 9 9 9 9
8 8 4 4 -4 -4 -8 -8
9 9 9 9 9 9 9 9
4 4 8 8 -8 -8 -4 -4
9 9 9 9 9 9 9 9
4 4 8 8 -8 -8 -4 -4
9 9 9 9 9 9 9 9
Mc = N¢ =
-4 -4 -8 -8 8 8 4 4
9 9 9 9 9 9 9 9
-4 -4 -8 -8 8 8 4 4
9 9 9 9 9 9 9 9
-8 -8 -4 -4 4 4 8 8
9 9 9 9 9 9 9 9
-8 -8 -4 -4 4 4 8 8
9 9 9 9 9 9 9 9
31 =5 =5 =5 =5 =5 31 =5
36 36 36 36 36 36 36 36
=5 31 =5 =5 =5 =5 =5 31
36 36 36 36 36 36 36 36
-5 =5 31 =5 31 =5 =5 =5
36 36 36 36 36 36 36
-5 =5 =5 31 =5 31 =5 =5
36 36 36 36 36 36 36 36
-2 =—> 31 =5 31 =5 =5 =5
36 36 36 36 36 36 36 36
-5 =5 =5 31 =5 31 =5 =5
36 36 36 36 36 36 36 36
31 =5 =5 =5 =5 =5 31 =5
36 36 36 36 36 36 36 36
-5 31 =5 =5 =5 =5 =5 31
36 36 36 3 3 36 36 36
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=1
2

=1
2

-1

-1

N~ N~

Wl |
Lol [V, ]

|
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W
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w
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1

|
|

w
=

Wl |
Lol [V, ]

|
Ul

w
Y

-1

Wl |
o

W |
Ll [V

w
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w
=
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Nc-scaled =
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-
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|
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NcM¢e = McN¢ = commutator =

o O O O O O O o
o O O O O o o o
o O O O O O O o
o O O O OO o o o
o O O O O O o o
o O O O O o o o
o O O O O O o o
o O O O O O o o

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

o O O O O o o o

O 000 0 o0 o o0 O o o o o o o
O O 0O 0O 0O 0 o0 o ©o o o o o o o
O 000 0o o o0 o0 o o o o o o
O O 0O 0O 0O o0 o0 o© o o o o o o o
O 00000 o o0 o0 oo o o o o

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

Eigenvalues M,
[0.,0.,0.,0.0.,0.,5.333333333, 1.777777778]
Eigenvalues N,
[0.8888888889,2.,2.,2.,0,0.,0.,0.]
Eigenvalues M.-scaled

0., 0.,0.,0.,0.,0.,6., 2.]

Eigenvalues N-scaled

[1.032258065, 2.322580645, 2.322580645, 2.322580645, 0., 0., 0., 0.]

NullSpace M,
{[Ol 01 O’ 1’ 1! 0’ O’ 0]’ [_1’ 1’ 0! O’ O’ 0’ 01 O]! [0’ 0’ 1’ _1’ O’ O’ O’ 0]’ [O’ O’ 0, 1’ O’ 1! 0’
aq,lL0900001,0],I[10,0,0,0,0,0, 1}

NullSpace N,

{[_15 01 O’ 0’ 01 O’ 11 0]’ [O’ _1’ 01 O’ O’ 05 01 1]1 [01 O’ O’ 15 01 _1’ 05 O]’ [O’ 05 _1’ O’ 11 01
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0, O}

Eigenvalues My

[0.,0.,0.,0.0.,5.333333333, 9.104569499, 1.562097167]
Eigenvalues N

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

NullSpace M

{[1’ 01 _1’ O’ _11 O’ 1’ 0]’ [1’ 0’ _11 O’ _11 01 O’ 1]’ [O’ O’ 05 01 _1’ 15 01 O]s [05 01 _11 15 01
01 0! 0]1 [_11 1’ 01 01 O! O’ 01 0]}

NullSpace Ny

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

Eigenvalues M

[0., 6.666666667, 3.415403751, -2.082070417,-1.333333333, -2.666666667,
-1.333333333, -2.666666667]

Eigenvalues N

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

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

Harmonic Basis
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01 000O0O01 00111100
10000010O0 00111100
00010100 11000011
00101000 11000011
00010100 11000011
00101000 11000011
01 000O0O01 00111100
1 0000010O0 00111100
Commutator(s)
000O0OO0O0OO0O
000O0OO0O0OO0DO
000O0OO0O0OO0O
1,2: commutator=OOOOOOOO
000O0OO0O0OO0O
000O0O0O0OO0O
000O0O0O0OO0DO
000O0OO0O0OO0DO
{7, 8}
R:[4,3,1,2,3,4,8,7]
B:[8,7,5,6,7,8, 4, 3]

TRACE TWO = 2
det AT =0
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o
o
o
o A=
o
o
o
(@) (0] [V}

o
o
o 9=
o
o
o [e3][F;]

o o=
(@)

(@) [e2][F;]
o

o
(]
o
o

AT

Il
o o=
(@) [©2][9;]

o o=
o
o
o [«2][9;]
o

o
o
o
o (<2119, B 112
o
o
o
o A= Olun

A=

5
6
AT rankingis 1, "vs", 6

Leve|2det=%(-1+s)2(7+3s+2s2)(6+7s+3s2)

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

Eigenvalues
R: [1.1,-1.1,0,0.,1.,-1.,1.,-11]

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

NullSpace of R
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{[0,0,0,0,0,1,0,0],10,0,0,0,1,0,0, 01}

NullSpace of B

{{1,0,0,0,0,0,0,0],I[O0, 1,0,0, 0, 0, 0, O}

NullSpace of R”

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

NullSpace of B*

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

FIXED POINTS DIMENSION 2

06 5 5
6 0 5 5
55 0 12
PROTO-M = > 5 120
00 5 5
00 5 5
55 10 10
55 10 10

"RANK of Nis ", 6, "RANK of M is ",

"RANK of the KERNEL is ", 6

0
0
5
5
0
6
5
5

8

vl L1l O O VvI U1 O O

5 5
5 5
10 10
10 10
5 5
5 5
0 12
12 0

= = O =B Bk = = O

= = =R O = = O B

_ = =B =B = O =B =

= = =R =2 O =k =R

_ = B O =B = O B

R PR O B Rk Rr R O

H O B B R R =
O R B Rk = B K= =

"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] + 2VI[8])

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

]+ v[6]v[8] + 8VvI[8]v[7])

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

v[4]lv[8] + 2v[5]v[8]v(7] + 3VvI[1]lv[4]v[8] + 2v[6]v[8]v[7] + 4v[3]v[4]v([8] + 2Vv[1]v[2]v
[4] + 3v[2]vi4]v(7] + 2v[1]lv[3]v[4] + 3Vv[1]lv[3]vI8] + 2 V[1]v[8]v[7] + 2Vv[2]v[3]v[4]

+2v[3]v[4]lv[5] + 2v[5]v[6lv[8] + 2Vv[1]lv[2]v[8] + 4v[3]v[8]v[7] + 2v[3]v[4]lvI[6] + 3V
[4]vI6]vI8] + 3v[3]v[5]v[8] + 3v[1]lv[3]v[7] + 3v[2]v[3]v[7] + 2Vv[5]v[6]vI7] + 3Vv[4]v]
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51v[8] + 2v[2]v[8]v[7] + 3VvI2]v[3]vI[8] + 4v[3]v[4]v[7] + 2v[3]v[5]v[6] + 3Vv[3]v[6]V]
8] + 3v[4]v[5]v[7] + 4v[4]v[8]v[7] + 2Vv[1]lv[2]v[7] + 2Vv[1]v[2]v[3] + 2Vv[4]v[5]v[6])

degree 4 : % (v[3]vi6lv[8]lvI7] + v[3]vI[4]vI[6]lv[7] + v[1]v[3]v[4]v[7] + 8v[3]v[4]v[8]v]

71+ v[1]v[31v[8lv[7] + 4v[1]lv[2]v[3]vI4] + v[4]v[6]v[8]lv[7] + v[3]v[4]v[5]v[8] + 4Vv[5
lvi6]lv[8lvI7] + 4v[3]v[4]v[5]v[6] + v[2]v[3]v[4]v[8] + v[1]v[2]vI[4]v[7] + 4Vv[1]lv[2]v[8
vi7] + v3]lv[4lvI5]vi7] + v[2]v[3]vI8lvI7] + v[1]lv[2]v[3]v[7] + v[1]v[2]v[3]Vv[8] + v[2
lv[4lvI8lv[7] + v[1]lv[4]v([8]lv[7] + v[3]vI[5]vI6lv(7] + v[2]v[3]lvI[4]vI7] + v[4]v[5]vI6]v]
71+ v[4lv[5]v[8]v[7] + vI1]v[2]v[4]vI[8] + v[4]v[5]vI[6]lv[8] + v[1]lv[3]v[4]v[8] + v[3]v]
51vi8]v(7] + v[3]v[5]v[6]v[8] + v[3]v[4]v[6]v[8])

degree 5 : % (v[1]v[2]lv[3]v[4]vI7] + v[1]v[2]v[3]v[4]vI[8] + v[1]v[2]v[3]v[8]v[7] + v

1lv[2]v[4]v[8]v[7] + v[1]lv[3]v[4]v[8lvI7] + v[2]v[3]v[4]v[8]lv[7] + v[3]v[4]v[5]v[6]V[7
1+ v[3]lv[4]lv[5]v[6]v([8] + v[3]v[4]lv[5]v[8]lv[7] + v[3]lv[4]v[6]Vv[8]VvI7] + v[3]v[5]v[6]VI
8lv[7] + v[4]v[5]vI[6]v[8]lvI[7])

degree 6 : % (v[4]) CvI7]) (vIllvi2] + v[5]vi6]) (vI3]) (vI8])

Group spectrum 1+t + 202+ 263 + 214 + 1 + ¢©
KERNEL STRUCT URE
"PT1" = {{1, 6}, {2, 5}, {3}, {4}, {8}, {7}
"RG1"=1{3,4,5,6, 7, 8
"RG2" =1{1,2,3,4,7, 8}
m6=1[0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,0, 1]
supp 16 = {6, 28}
u6 = [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 ub = {6, 18, 25, 28}

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

1 1
8=(3 3)
RPARTS [1]
BPARTS [1]
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o= (1)

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

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

4,3,5,6,1, 2]

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

N by blocks, N - check: true

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

dim(span of partition vectors), rank(Ng), rank(N): 6,6, 6

hi2] h[11 0 0 O
h[l] h2] 0 0 ©
0 0 h[2] h[1] O
h[1l] h[2] O 0
0 0 h[2] h[1]
0 0 hn[1] h[2] O 0
0 0 0 0 h[2] h[1]
0 0 0 0 h[1] h[2]

o O O

Centralizer =

o O O O O
o O O o o

o O O o o

LIE STRUCT URE

Dimension of Lie algebra: 19, Shape: 11® 8/6
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-1 0010

01
0

1 00O00O0

0
00 O

1000

00 0 0100
00 0 0010

1 0 0000
00 0 0O0OO01
10 0 00O0O

0

R and B Cycles. V.

—lo —Ho o —Ho Ao o Ao o
—lo —Ho o —Ho Ao o - o
—lo —Ho o —Ho Ao o —AHo o
—lo —Ho o —Ho Ao o -l o
—lo —Ho o —Ho —Av o -l o
—lo o o —Ho Ao o -l o
o o o o o o o o
o o o o o o o o

I

x

G
o o o o o o N AN
o o o o o o N AN
o o o o o o o o
o o o o o o o o
i I A HI A A O o
i I A A A A O o
I A A A A HIs O o
Al I A HI A H O o

I

x

c

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

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

08/22/2008 08:40 AM
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v !!5354]7

%) uQgvs QU+V) "~ 1
5
7]
6,
4
7
4

—|©
—I|© .o|o_.|.36r0 P -
—|©

o T g BN AT NT O+ 2

—|N __6 —j©o N __6 —|© __2

%)vs (00000O0O0O0) wuQgvsQi-v)~1

)vs(O 0%

N N —
—i|CO
—|©

N
R N ~ T M

—|©

—|©

— —|©

3_6 —i|©

1, "partition”, {{1, 6}, {2, 5}, {3}, {4}, {8}, {7}}
7
81
7,
6!
35
5,
[6
3
8
4
6
4
[

-V is singular
3
6
Mg = (O 0
LOCAL GROUPS

Omega-checks true, true

08/22/2008 08:40 AM

’4’ 7’ 8]’ [[8’ 7’ 4’ 3’ 7’ 8’ 2’ 1]’ [8’ 7’ 4’ 3’ 7’ 8’ 1’ 2]’ [81 7’ 3’ 4’
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SONTN T NS
..[2 - N - 13 R
NNy YN
[41 - -~ "= 74
& - !374]’ - ’2’
[1234,1,&_3|J.3,onw1,3%
— - - - - - 2
TN NY R LY
- - - - — -
MmNl s (NN L
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4
]
1,
]
0

8,

],

3

7

4

],

4
00010
001000
000010
0000O01

010000
100000

2
4
]

7

2

g0 =00 T FoomN—
7,3,2,3LM8327,1,._H_.._H_

2
8
7
]l
1,
4
8
4
2
1,
1
Group element 1,1

NaNmodIowom 6~ 2N

[
1
4
[
4
7
1
"group has", 48, "elements"”

(1, 3,5, 2, 4, 6]]
[[1, 3, 5], [2, 4, 6]]
(1, 21, 3, 5, 4, 6]]

(1, 4,6, 2, 3, 5]]

[[1, 4, 6], [2, 3, 5]]
(=2h[3]1 2h[3] 2h[3] —8h[1]-2h[3] 2h[3] 8h[1] 2h[3] —8h[2]-2h[3] 2h[3] ¢

linear dimension, 14
"Symmetric?", true
Is Z in Vec(K)? true
"Basis for Z(G)"

1, "coeff", 8

g1 =
g2 =
g3 =
g4 =
gs =
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Z[1] =

O O B O O O
oSO B O O O O
— O O O O O

oSO O O O O ¥
o O O O ~ O
o O O —» O O

2, "coeff", 8

Z[2] =

O O B O O O

o O O = O O
— O O O O O
O = O O O O

o O O O ¥
o O O O O =

3, "coeff", 2

Z[3]=

= = = = O O
R = O O -k B
= = O O = =

= = = = O
O O R R R R
O O FH R = =

Check abelian

1, 2, true
1, 3, true
2, 3, true

1. 1. 1. 1. 1. 1.
EICS=]1. -1. 1. -1. 1. -1
4. -2. =2. 0 O O

Group spectrum: 1+ t+ 2t2 + 263 + 2t + 12 + ¢

Molien Series to order 10: 1+t + 3t2 + 5t3 + 1Ot4 + 15 2 4+27t°% + 38t7 + 601‘8
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+84t9 +122¢10

n-choose-rank

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

81}, {28,13,4,5,6, 7, 8}

KERNEL HIERARCHY

M6 =
(OOOOO10000000000000000000001)

{6, 28}

uob =
(0000010000000000010000001001)
{6, 18, 25, 28}

picheck (1 1 2 2 11 2 2)

s =
(00110000010000010000000001000

us =

(OO 000O0O 000O00O0 000O00O 00

A
A
A
A=
A=
A=
[
N

picheck (5 5 10 10 5 5 10 10)

M4 =
20022002200000200220000020000

u4 =
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|~

1l gl L gl 1 g9

18 18 18 18 18 18 18 18 18 18 18

(0]

(1 ool LooLl Looooo

picheck (20 20 40 40 20 20 40 40)

m3 =
(66006660066006600000660066006

u3 =
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
(36 36 00 36 36 36 36 0 36 36 36 0 36 36 0 36 36 00 36 36 !

picheck (60 60 120 120 60 60 120 120)

T2 =
(2424240024242424002424482424484824244

u2 =

1l 1 1 141 1 1 1 41 1 1 1 1 1 1 1 1 1 1
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)

u1=(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

idem-checks NO-checks

O B O O O O O O
— O O O O O O O

O O O O O O O O
o O O O O —» O O
O O O O = O O O
O O O mr O O = O
o O B O O O O ¥

o O O O O O O O
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10000O0O0ODO0
01 000O0O0ODO
001 00O0O0OO0
00010O0O00O0
Py = idem-checks NO-checks
01 000O0O0ODO
10000O0O0DO
0O000O0OO0OOOT10O0
000O0O0OO0OO0O1
Row Projections
1 1
EOOOOEOO
1 1
05005000
0 010O0O0OO0ODO0
0001 0O0O0O0DO
PP = X ) idem-checks
OEOOEOOO
1 1
50000500
0 0O0O0O0OTDO
00 0 00O01
13 10 10 13
1 1 33 7733 77
= 000O0=00 10 13 13 10
2 2 = 3 2 1Y
. . 33773377
02003000 7 7 2620 7 7 7 5
2 2 3 3 2 2
0 0100O0OO0ODO0
Z 7 202 7 7 5 <
0001 0O0O0ODO 2 2 3 3 2 2
T= 1 1 NIVI=1013 13 10
05005000 ??77??77
1 1 13 10 10 13
20000200 33773377
0 00OO0OD O zZ 7 72 7 7 7 26 20
2 2 2 2 3 3
0 0O0OO0OOO1
Z 7 2 7 7 7 20 26
2 2 2 2 3 3
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CHECKING NULLSPACES

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

0
ker N¢ = (

~100100 o) (o 0000000
-1

RB checks
0O 000100 0O000O0O0OOO0ODO

mAviaker NC (-1 -1)

O 0 o0 1 -t =S
0O 0 0 -1 t 0 s O
O 0 1 O O t 0 s
O 0 -1 0 0 -t 0 -s
ker Mg = RB checks
O 1 0 O t s 0
0O -1 0 O -t -s 0
1 0 0 O —s -t 0
-1 0 0 O s t 0
O 0 O 0 1 O -t s+t —s s+t
0O 0 1 o0 O t 0 s 0
0O 0 0 1 O t O 0 0 S
0O 0 1 -11 -t 0 +t O t
ker M. = s RB checks
1 0 0 0 O 0 t 0 s 0
-1 01 0 1 0 -t s+t —s s+t
0 1 0 0 O 0 -5 s+t —t s+t
0 -110 YUV io s 0o t o0

nxt=(0 0 4 0 4)
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1 000O01O00O0 1 00001O00O0
01 0010O00O0 01001000
001 00O0O00D0O 001 00O0O00D0O
0O00010O0O00D0O 0O 0010O0O00D0O
RNQR* = RR* =
01 001000 01 001000
1 0000100 1 0000100
0O00O0O0O0OT1D0QO0 0O000O0O0OT1TD0QO0
0 000O0O0OO01 0 000O0O0OO01
1 0000100 1 0000100
01001000 01001000
001 00O0O00O0 001 00O0O00O0
, 0001 0O0O00O0 , 0001 0O0O00O0
BNQB* = ,BB* =
01001000 01001000
1 0000100 1 0000100
0O 000O0OO0OT1D0O0 0O 000O0OO0OT1D0O0
0O0000O0O0OO0O1 00 00O0O0OO0O1
Do these reconstitute N? , true
Ranks: 6, 6, "vs", 6
5 5 5 5
00550055
52 > 3 >
0 055 0 0 55 00000000O
-5 -5 -5 -5
=5 5005500 00000000
o s o 0000000O00O
5 & 095 5 00 0000000O
CNM = 5 s s s| T =lo0000000 >
00550066
0000O0O0OOO0ODO
0O 0 22 0 o0 2 2
6 © 6 6 00 00O0O0OOO0ODO
s s s 000000O0O
77007700
-5 -5 -5 -5
TTOOTTOO
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1 1 1 1
0 OﬁﬁO Oﬁﬁ
1 1 1 1
0 oﬁﬁo Oﬁﬁ
-1 -1 -1 -1
o 12 9033 00
-1 -1 -1 -1
7 12 00 31 00
Omega = L _
0 oﬁﬁo Oﬁﬁ
1 1 1 1
0 oﬁﬁo Oﬁﬁ
-1 -1 -1 -1
7 12 00717 00
-1 -1 -1 -1
o T2 9033 00
5 5 5 5
11550055
55 55
11550055 10000100
55555555 01001000
6 6 6 6 3 3
001 00O0O00O0
555, 55555
6 6 6 6 3 3 0001 0O0O00O0
Mo = No =
55 55 01001000
00 1 1
6 6 6 6
s s . 1 0000100
0053511535 00000010
25555522 0 000O0O0O0O1
6 6 3 3 6 6
5 555 5 5 5§
6633606°°2

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

T(lOOOOOlOOlOOOO%OOOOl)

"IS NM in Vec(K)?", true
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NM(%%71%7ﬁ7202677771310771013)

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

MN
(ﬂ 63 147 63 63 147 485 63 419 551 63 63 63 63 307 241 63 6:

66 22 22 22 22 22 33 22 66 66 22 22 11 11 66 66 11 1:
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

NoMo = 2T + 1220

There are, 1, partitions and, 2, ranges, with a group size of, 48

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 96

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

"RG2" ={1,2,3,4,7,8}

136 of 686 08/22/2008 08:40 AM



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

> 5> =1 -1 -4 -4 -1 -1
9 9 18 18 9 9 18 18
> 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
Mc = N¢ =
-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 31 =5 =5 =5
36 36 36 36 36 36 36 36
=2 =3 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 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 =3 =5 =5 =3 =—> 31 =5
36 36 36 36 36 36 36 36
5 -5 -5 -5 -5 -5 _5 31

w
(@))]
w
w
[e)}
2l
w
w
(@)
w
(o)}
w
(@))]
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1 1 =L =1 -4 -4 -1 -1
10 10 5 5 10 10
1 1 =L =1L -4 -4 -1 -1
10 10 5 5 10 10
-1 -1 -1 -1 -1 -1
z 2 1 7 7 7 3
-1 -1 -1 -1 -1 -1
7 32 17T 7 75 7
Mc-scaled = Nc-scaled =
-4 -4 -1 -1 4 1 =L =1
5 5 10 10 10 10
-4 -4 -1 -1 4 4 =1 -1
5 5 10 10 10 10
-1 -1 -1 -1 -1 -1
% 7 2 2 & = 11
-1 -1 -1 -1 -1 =1
2 2 2 2 3 3 1 1
1] =2 =2 =2 =2 ] =2 =3
31 31 31 31 31 31

|
wi

|
w1

|
w1

[y
[y

w
[
w
—_
w
—_
w
| el
w
—_
w
[

|
Ul

|
Ui

|
Ul

|
wi
|
O]
I
wi
|
wi
I
0]
|
wi
I
wi

[

w
[
w
[
w
[
w
[
w
[HY
w
[
w
[

I
w1
I
(O]
I
0]
I
w1
I
(O]
I
0]
I
wi

=

| w
[, =
w
= A
| w
w1 =
|

(9a]
w
R 2
| w
[0, =
| w
w1 =
| w
[, =

w
=2
|
(9]
| w
0, =
| w
¥, =
|
w1
w
Ra
| w
0, =
| w
¥, =

|
Ui
| w
0, =
| w
wi =
| w
wi =
| w
wi =
|
(92}
w
—_
w
Y

=
| I
(U]

| w
w1 =
| w
w1 =
| w
w1 =
| w
w1 -
| w
wvi =
| w
w1 =
|
v
w
(-

[

w
[
w
[
w
[y
w
[
w
[
w
[
w
[
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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.. —

R 5 TS WS R D N s G |
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

i1 -1 -1 1 1 =1 -1

9 9 18 18 9 9 18 18

i1 -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

i1 -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 15+ 0 0 & &
0 0 & &% 0 0 &% &
=2 220 0 33 33 0 0
=+ I3 0 0 3 13 0 0
0 0 3% 4 0 0 % i
0 0 15+ 0 0 & &
3 g 0 0 g I3 0 0
=2 230 0 33 73 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,

{[O’ 11 1’ O’ 0) 11 O’ 1]’ [01 O’ 0’ 01 O’ O’ 11 _1]1 [05 01 _1’ 15 01 O’ O’ 0]’ [1’ _15 01 O’ O’ 01
0,05100,11,0,1,0,0, 11}

NullSpace N,

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

Eigenvalues M

[0., 0., 0,0, 2., 0.6666666667, 8.935416159, 0.397917175]
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Eigenvalues N
[0,0.,2,2,1,1,1,1]
NullSpace My

{[0’ 01 01 O’ ]-5 _11 O’ 0]1 [_11 ]-’ 01 Ol 01 05 07 O]: [05 01 O! 05 01 01 ]-’ _1]1 [O’ 05 17 _11 05 07
0, 01}

NullSpace Ny

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

Harmonic Basis

00110011 01 0010O0O
00110011 10000100
11001111 00010O0O0O
11001111 00100O0O0O
00110011 10000100
00110011 01 0010O0O
11111100 0 000O0O0O01
11111100 0O000O0O0O0OT1O0

Commutator(s)
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00 -1 -1 00 -1 -1
00 -1 -1 00 -1 -1
11 0 O 11 O 0
11 0 O 11 O 0
1,2 : commutator =
00 -1 -1 00 -1 -1
00 -1 -1 00 -1 -1
11 0 O 11 O 0
11 0 0 11 O 0
{2, 3, 6}
R:[4,7,5,2,3,8,4,3]
B[813i1’6l7’4’817]
TRACE TWO =1
det AT =0
1 5
OOOEOOOE
5 1
OOEOOOEO
5 1
EOOOEOOO
1 5
OEOOOEOO
AT = . 5
OOgOOOgO
5 1
OOOEOOOE
1 5
00050005
1 5
OOEOOOEO

AT rankingis 5, "vs", 6

Level2det=ﬁ(—56+4s+52+253+s4)(2+s)(—1+s)

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

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

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

Eigenvalues

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

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

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

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

O 0 8 0 0 8 0 8 00101101
0 0 1e 0 8 0 0 O 00101101
8 16 0 16 0 0 8 O 11010010
PROTO-M = 0O 0 1e 0 8 0 0O 24 N = 00101101
O 8 0 8 00 8 O 11010010
8 0 0 0 0 0 16 O 11010010
0O 0 8 0 816 0 16 00101101
8 0 0 2490 0 16 O 11010010
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"RANK of Nis", 2, "RANK of M is ", 8
"RANK of the KERNEL is ", 2

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

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

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

Group spectrum 1+t + t2

KERNEL STRUCT URE

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

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

m2=1[0,10,0,1,0,1,2,0,1,0,0,0,2,0,0,1,0,1,0,0,3,0, 1,0, 2,0, 2]
supp M2 =1{2,5,7,8,10, 14,17, 19, 22, 24, 26, 28}

u2 =1[0,1,01,1,0,1,1,0,1,1,0,1,1,0,0,1,0,1,1,0, 1,0, 1,0, 1, 0, 1]
supp u2 ={2,4,5,7,8, 10, 11, 13, 14, 17, 19, 20, 22, 24, 26, 28}
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Action of R on ranges, [[7], [5], [7], [6], [9], [9], [8], [4], [3], [7], [5], [6]]
Action of B on ranges, [[1], [5], [1], [10], [2], [2], [11], [4], [12], [1], [5], [10]]

g=(+ 1 L L 1 1 1 1 1.1 1 .1
9 9 18 18 6 18 9 18 9 18 18 18

RPARTS [1]

BPARTS [1]

o= (1)

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

[1, 2]
B-BLOCKS,

[2, 1]

with invariant measure, [1, 1]

N by blocks, N - check: true

b1 ={1,2,4,7}
b, =13,5,6, 8

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

LIE STRUCT URE

Dimension of Lie algebra: 32, Shape: 8@ 24/22

CLB =

R O R Rk O Rr O O

O B O O R O Rk K=
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R and B Cycles. V.

1 1 1 1 1
O§O§OO§O 0000003 5
1 1 1 1 1
030350030 0000003 5
1 1 1 1
00505000 0000003 5
1 1 1 1 1
03030030 0003503500
Or = 1 o 1 2 = 11
00505000 0000003 5
1 1 1 1
00505000 00050500
1 1 1 1 1
030350030 0000003 5
1 1 1 1
00505000 0000003 5
Qr in Vec(K)?,{{2, 4, 7}, {3, 5}}, true
Qg in Vec(K)?, {{4, 6}, {7, 8}}, false
-1 1 -1 1 -1 1 -1 -1
12 4 6 2 12 4 6 2
-1 1 -1 1 =1 1 1 1
4 12 2 6 4 12 2 6
-2 =1 1 -1 7 -1 1 -1
12 12 6 6 12 12 6 6
1l 5 1 -1 1 -7 1 -1
V_12 12 6 6 12 12 6 6
i -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
1l -1 1 -1 1 -1 1 1
12 4 6 2 12 4 6 2
-1 1 -1 1 =1 1 -1 -1
12 4 6 2 12 4 6 2
i -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6

Omega-checks true, true

"I-V is singular”
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“I+V is singular”

nR=(o £ 220 O)vs(O 000000 0) ulgvsQ-v)~1

|

3

n3=(o 00 g)vs(o 0000000 ugvsQU+Vv)~ !

oolw

ool
|

LOCAL GROUPS

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

1, "range", [7, 8], 18,8,7,8,7,7,8,7],[7,7,8,7,8, 8,7, 8]
2, "range, [6, 71, [[7,7,6,7,6,6,7,6],[6,6,7,6,7,7,6, 7]]
3, "range", [5, 71, [[7,7,5,7,5,5,7,5],[5,5,7,5,7,7,5, 7]
4, "range", [3, 71,107, 7,3,7,3,3,7,31,[3,3,7,3,7,7,3, 7]
5, "range’, [4, 8], [[8, 8, 4, 8, 4, 4, 8, 4], [4, 4, 8, 4, 8, 8, 4, 8]l
6, "range’, [4, 5], [[5,5,4,5,4,4,5,4],[4,4,5,4,5,5,4,5]]
7,"range", [3, 4], [[4,4, 3,4, 3,3,4,3],(3, 3,4, 3,4, 4, 3, 4]]
8, "range”, [2, 5], [[5, 5, 2,5,2,2,5,2],[2,2,5,2,5,5,2,5]]
9, "range", [2,3],1[3,3,2,3,2,2,3,2],[2,2,3, 2,3, 3,2, 3]]
10, "range", [1, 8], I8, 8, 1,8, 1,1, 8,1],[1, 1,8, 1,8, 8,1, 8]
11, "range’, [1, 6], [[6, 6, 1,6, 1, 1, 6, 1], [1, 1, 6, 1, 6, 6, 1, 6]]
12, "range", [1,3],1[3,3,1,3,1,1,3,1],[1, 1, 3, 1, 3, 3, 1, 3]]

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

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

"Symmetric?", true

Is Z in Vec(K)? true
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(hl21 hl1])

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

2[1]=<1 o>
01

2, "coeff", 1

2[2]=(o 1)
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. -1.

PermChars =

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+t + 2t2 + 2t3 +3t% 43¢ +4l‘6 + 4t 4+ 5t8+ 5t

+6t10

n-choose-rank
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9

{1,[1, 21}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 6]}, {6, [1, 71}, {7, [1, 8]}, {8, [2, 3]},
{9, 2, 4]}, {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, 81}, {19, [4, 5]}, {20, [4, 6]}, {21, [4, 7]}, {22, [4, 8]},

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

KERNEL HIERARCHY
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0100101201000200101003010202)

{2,5,7,8,10, 14, 17, 19, 22, 24, 26, 28}

u2 =

(0101101101101100101101010101)

{2,4,5,7,8,10, 11, 13, 14, 17, 19, 20, 22, 24, 26, 28}

picheck (3 3 6 6 3 3 6 6)

picheck (3 3 6 6 3 3 6 6)

Column Projections

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

o O O O O O O O

O r O O r O r K=

m O B B O r O O

idem-checks

NO-checks
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00000010
00000010
0O000OO0O01O0O0
Py = 00000010 idem-checks NO-checks
00O0O0O01O0O0
0O00O0O0O01O0O0
00000010
0O000OO0O01O0O0
0O00O0O0O0O0T1O0
00000010
000010O0O
P3 = 00000010 idem-checks NO-checks
0O000O010O0O
0O00O0O010O0O
00000010
0O00O0O010O0O
00000010
0O 00O0O0O0T1O0
00100O0O00O
Py = 00000010 idem-checks NO-checks
001000O00O0
001000O00O0
0O 00O0O0O0T1O0
001000O00O
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000100O0O
000100O0O
0 000O0O0O0O1
Ps = 00010000 idem-checks NO-checks
0 000O0O0O0O1
0 000O0O0O0O1
000100O0O0
0 000O0O0O?11
00010O0O0O0
0 00100O00O0
0O 00010O0O0
Pe = 00010000 idem-checks NO-checks
0O 00O010O00O0
0O 00O010O00O0
0O 00100O00O
0O 00O010O00O0
0 00100O00O0
0 00100O00O0
00100O0O00O
P; = 00010000 idem-checks NO-checks
001000O00O0
001000O00O0
000100O00O0
001000O00O
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01 0000O0O
01 0000O0O
000O010O0O
Pg = 01000000 idem-checks NO-checks
0O00O0O01O0O0O
00O0O01O0O0O
01 0000O0O
0O000OO010O0O0
01 000O0O0O
01 000O0O0O0
001000O00O0
P9 = 01000000 idem-checks NO-checks
001000O00O
001000O00O
01 000O0O0O
00100O0O00O
100000O0O
100000O0O
0 000O0O0O0OT1
Pio = 10000000 idem-checks NO-checks
0 000O0O0O01
0 000O0O0O0O1
100000O0O
0 000O0O0O0O1
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1 000O0O0O00O0
1 000O0O0O0OO0
0O0000O0O1O00
1 0000O0O0DO
P11 = idem-checks NO-checks
0O0000O0O1O00O0
0O0000O0O1O00O0
1 000O0O0O00O0
0 000O0O1O00O0
1 0000O0O0DO
1 0000O0O0O0
001 0O0O0O0O0O0
1 0000O0OO0OO0
P12 = idem-checks NO-checks
001 0O0O0O0O0O0
00100O0OO0D0O
1 0000O0O00DO
001 00O0OO0OD0O
Row Projections
1 1 1 1
tlolooilo
1 1 1 1
6 6 0 3 00 3 0
1 1 1 1
00 3 0 A3 0 3
1 1 1 1
cs03o0030f
PP = . - . idem-checks
003035503
1 1 1 1
0030535053
1 1 1 1
5 6 0 3 00 3 0
1 1 1 1
003055053
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§§030
§6030
00io03
00320 ¢
00io032
Lioio
00io03

CHECKING NULLSPACES

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

0 -1
0o -1
-1 0
0o -1
-1 0
-1 0

ker Nc =

o ©O O » O O
o = O O O O
O O »mr O O O

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

-1 S+t
-1 -s+t
1 —-t+s
-1 -S4+t
ker Mg = . h
1 -t+s
=1 | -s+1t
1 —t+s

o Ol o= o o= o
o w|— o W= W
W= Wl o w|— (@)

Wl
o

|
o
w|—

o O O O ~ O
_ O O O O O
o O O O O =

RB checks

NM

O O ~ O O o
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wloo Wloo
wloo Wl

o
o

wloo
w|oo

wloo
wloco

[
w5

o

= =
wley we

o

[
w5

O O u ~

(%)

o O O

= =

wley w5
o
o

o o w5 o
Wi Wl O Wl

uu|8
o
o

o
wloo
w|oco

-t 0

-t s
-t 0

= =
wley w5

o

=
w5

o

o

[y
w5

o

o

(%)

~ O O ~

[
w5

o

= =
wley w5

o

-
w5

RB checks
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01 t s

01 t s

10 st

ker M. = 01 Ls RB checks

10 st

10 st

01 t s

10 st

nxT = (4 4)

11010010 10000010
11010010 01 000O0O0O0
00101101 001000O00O0

RNOR*=11010010,RR*=00010000
00101101 00001001
00101101 0O 00O0O01O0O0
11010010 10000010
00101101 0000100O01
11010010 10000010
11010010 01 0000O00O
00101101 001000O00O

BNOB*=11010010,83*=00010000
00101101 00001001
00101101 0 00OO0O01O00O0
11010010 10000010
00101101 00001001

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2
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o o 880 o §8 0 0 0f o oo
o o0 8% 0 o 28 0 0 0f 0 0 %0
2 Foo0o32Foo 0 0 00F oo
CNM:%S_T&;OO%S%OOSI(EWT=%1%OOOOOO
o o 8§80 o &¢ 0 0 £00 003
00§§00§§ 0 0 £0 0 0 032
£ Booz®Foo L 2000 000
—78%800—?8—?800 0 000 F 00

o oL L o o L4

o 0o 5+ o o L L

SkewOmega=I_élI_21 o0 1_211_21 00

2o odoo

156 of 686 08/22/2008 08:40 AM



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

80 8 00% 03

0 $1 080 0 0 ,

SR Poo g o ;
MO=OO%%§OO§ No=1

0§ 055030 :

500 00% 8o X

oogog§%19_6 0

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

NM = 16T + 0Q

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

8 8 16 16 16
NM(§§O?OOOTOOTO

w|co
wloo
N —

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

MN(4 4 0400040040 4 4)

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

T =32/1,r=1/2,1/n%=1/2

O R O O r O R K=

_ O B Rk O =R O O

O R O O r O Rr K=

m O Rr B O B O O

R O R Rk O Rr O O

O B O O rBr O R K=

R O Rk Rk O Rr O O

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

157 of 686

08/22/2008 08:40 AM



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

NoMo = 0T + 32Q
There are, 1, partitions and, 12, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 24

dim span idems 7 vs no. of idems 12

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

"RG1" = {7, 8}
"RG2" = {6, 7}
"RG3" = {5, 7}
"RG4" = {3, 7}
"RG5" = {4, 8}
"RG6" = {4, 5}
"RG7" = {3, 4}
"RG8" = {2, 5}
"RG9" = {2, 3}
"RG10" = {1, 8}
"RG11" = {1, 6}
"RG12" = {1, 3}
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20 —4 -8 -4 4 -8
T 3 0 5 5 3 5 O
-4 20 8 -8 4 -4 -8 -8
9 9 9 9 9 9 9 9
8 32 =8 =8 =8 =16
0 9 9 0 9 9 9 9
=8 =8 32 =8 =16 8
9 9 0 9 0 9 9 9
Mc— NC_
-4 4 -8 o 20 =4 o =8
9 9 9 9 9 9
4 -4 -8 -8 -4 20 8 -8
9 9 9 9 9 9 9 9
-8 =8 =8 =16 8 32
9 9 9 9 0 9 9 0
-8 =16 8 =8 =38 32
0 9 9 9 9 9 0 9
31 31 -5 31 -5 =5 31 =5
36 36 36 36 36 36 36 36
31 31 -5 31 =5 =5 31 =5
36 36 36 36 36 36 36 36
-5 =5 31 =5 31 31 =5 31
36 36 36 36 36 36 36 36
31 31 -5 31 -5 =5 31 =5
36 36 36 36 36 36 36 36
-5 =—-> 31 =5 31 31 =5 31
36 36 36 36 36 36 36 36
-5 =5 31 =5 31 31 =5 31
36 36 36 36 36 36 36 36
31 31 =5 31 =5 =5 31 =5
36 36 36 36 36 36 36 36
-5 -5 31 =5 31 31 =5 31
36 36 36 36 36 36 36 36
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-1 -2 -1 1 -2
1 = 0 5 5 5 5 0
=1 47 2 =2 1 -1 -2 =2
5 5 5 5 5 5 5
1 -1 -1 -1 -1
oz 1 0Oz 7T 7 7
-1 -1 -1 -1 1
z 2z 0 07 5 3
Mc-scaled = Nc-scaled =
=1 1 =2 g 1 =L o =2
5 5 5 5 5
1 -1 -2 -2 -1 41 2 =2
5 5 5 5 5 5 5
-1 -1 -1 -1 1
% 2 4 2 0 7 10
-1 -1 1 -1 -1
O 7 72 7 72 7 0 1
-3 -3 =3 -3
1 1 31 1 31 31 1 31
-5 -5 -5 -5
11 57 1 357 57 1 37
-5 -5 -5 -5
B N N
-5 -5 =5 -5
11 57 1 357 57 1 3%
-5 -5 -5 -5
BT N
=5 =5 =5 =>
31 31 1 31 1 1 31 1
-5 -5 -5 -5
11 57 1 57 57 1 37
-5 -5 -5 -5
B N
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NcM¢e = McN¢ = commutator =

o O O O O O O o
o O O O O o o o
o O O O O O O o
o O O O OO o o o
o O O O O O o o
o O O O O o o o
o O O O O O o o
o O O O O O o o

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

o O O O O o o o

O 000 0 o0 o o0 O o o o o o o
O O 0O 0O 0O 0 o0 o ©o o o o o o o
O 000 0o o o0 o0 o o o o o o
O O 0O 0O 0O o0 o0 o© o o o o o o o
O 00000 o o0 o0 oo o o o o

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

Eigenvalues M,

[0., 0., 2.666666667, 3.555555556, 6.222222222,6.128983570, 1.517865258,
3.019817840]

Eigenvalues N,
[0.,0.,0.,0.,0.,0. 4., 2.888888889]
Eigenvalues M-scaled

[0., 0., 1.875400564, 0.6378547175, 1.086744718, 1.990960343, 0.9222603030,
1.486779355]

Eigenvalues N.-scaled

[0, 0.,0.,0.,0.,0.,4.645161290, 3.354838710]
NullSpace M,
{[1,1,0,1,0,0,1,0],1[0,0,1,0,1,1,0, 1}

NullSpace N,
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y Yy 1]1 [05 01 _]-1 05 ]-1 O! 05 0]1 [O’ _]-5 01 11 05 07

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

, ,0,1,0]10,0, -1, 0,0,
0,0][1, - 1

0,0, 1
’ O’ O’ 01 O’ O’ O]’ [O’ O’ -4
Eigenvalues M

[0., 3.555555556, 6.222222222,9.517531656, 1.511050604, 5.860306632,
2.666666667, 2.666666667]

Eigenvalues N
4.,4.,0,0.,0.,0.0.,0.]
NullSpace M
{-1,-1,1,-1,1,1, -1, 1}
NullSpace Ng

y Yy 1]1 [01 _]-’ 01 ]-5 O! 01 01 0]1 [11 _1i O! O! 01 01

{[01_1 0 01 01 ) 10]1 [O’ 01_]—1 O’ 010 0
1,0,0, 1,0, 0]}

, 0, 0,1
0) O]’ [O’ 0) _1’ O’ 1) O! O’ 0]’ [01 O’ -4
Eigenvalues M

[0.5286569585, 1.752280775, -1.352734336, -4.483758953, 1.352734336,
4.483758953, -0.5286569585, -1.752280775]

Eigenvalues N
[0.,0.,0.,0.,0.,,0., 4., -41]
NullSpace M

{}

NullSpace N

{{,0o,0,-1,09,0,0,0;}I0,1,0,-1,0,0,0,0}1I0,0,1,0,-1,0,0,0]I0,0,0, -1, 0, 0,
1’ O]s [O’ 01 O’ O’ _11 O’ O’ 1]1 [O’ O’ 05 01 _1’ 1’ 01 O]}

Harmonic Basis
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R O B P O r O O
R O R RBr O r O O
R O R R O R O O
mR O B Rk O B O O

O R O O R O Rk KM
O R O O PR O R, B
O Rr O O R O Fkr B
O R O O R OV, KM

TRACE TWO =1
det AT =0

(@)
(@)
(@)
o 9=
(@)
(@)
(@)
(@) |

o o= o
o o
o [«2][9;]
o Olun o
o o
o 9=

o
o
o
o

AT =

o [e)][F;]
(@) [e3][F;]

o

o

o A=
o 9=

o

o
o
o
o A~ A~
o
o
o
o ol Oun

][]
(e][V;]

AT ranking s 3, "vs", 5

Level2det=5_T12(2+s)(1+s)(—1+$)(—7+$2)(—3+s)

RANK of R is 5
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R rankingis 3, "vs", 5
RBAR ranking 1, "vs", 2
RANK of B is 5

B rankingis 3, "vs", 5
BBAR ranking 2, "vs", 4

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

Eigenvalues

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

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

NullSpace of R

{[o,0,0,0,1,0,0,0]I[o0,0,0,0,0,0,0, 1], [0, 1, 0,0, 0, 0, 0, O]}
NullSpace of B
{l0,0,0,1,0,0,0,0][0,0,0,0,0,1,0,0],[1,0,0,0,0, 0, 0, O}
NullSpace of R”

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

o O

[
(o))

PROTO-M =

o O O O O O

=
(9]

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

= o= = O O O O =
= = = O O O O X
= = = O O O O =
= = = O O O O X

O O ©O O 0o O ©o o
O O 0 O O O O ™
O O O O o

O O O 00 O O o O
O O O r B L L O
O O O R R =k R O
O O O r B L, R, O
O O O Rr R =L R O

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

Group spectrum 1 + t + t2

KERNEL STRUCT URE

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

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

m2 =1[0,0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,2,0,0,1,0,0,0,0, 1,0, 0, 0]
supp 2 = {3, 13,17, 20, 25}

u2=1[1,1,1,1,0,000001,1,1,0,0,1,1,1,0,1,1,1,1,1,1,0,0, 0]
supp u2 ={1, 2, 3,4, 11, 12, 13, 16, 17, 18, 20, 21, 22, 23, 24, 25}

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

RPARTS [1]
BPARTS [1]

o = (1)

Action of R and B on the blocks of the partitions:
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R-BLOCKS,
[2, 1]
B-BLOCKS,
[1, 2]
with invariant measure, [1, 1]
N by blocks, N - check: true

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

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

LIE STRUCT URE

Dimension of Lie algebra: 13, Shape: 0® 13/11

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

R and B Cycles. V.
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1 1 1 1
00030300 0000003 3
ooo%o%oo oo%o%ooo
ooo%o%oo oo%o%ooo
ooo%o%oo oo%o%ooo

Qg = Qp =
ooo%o%oo oo%o%ooo

1 1 1 1
00030300 0000003 3

1 1 1 1
000203200 0000003 3

1 1 1 1
00030300 0000003 3

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

-1 1 -1 1 =1 1 =1 -1

12 4 6 2 12 4 o6 2

-1 1 -1 1 =1 1 1 1

4 12 2 6 4 12 2 6

> 1 -1 1 =7 1 =1 1

12 12 6 o6 12 12 6 ©

-1 -5 -1 1 -1 7 =1 1
V_12 12 6 6 12 12 © 6

-1 1 -1 1 =1 1 1 1

4 12 2 6 4 12 2 6

-1 1 -1 1 =1 1 =1 -1

12 4 6 2 12 4 6 2

-1 1 -1 1 =1 1 =1 =1

12 4 o6 2 12 4 o6 2

1l -1 1 -1 1 -1 -1 -1

4 12 2 o6 4 12 2 ©

Omega-checks true, true

“I+V is singular"

nR=(ooo%o

N

0 o)vs(o 00lolo o) Qg vs Q(I-V) ~ 1
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N
N
N

n3=(o 0 %)vs(o 000000 O0) ugvsQU+v)~1

LOCAL GROUPS

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

1, "range", [5, 8], [[8, 5, 5,5,5,8,8,8,I[5,8,8,8,8,5, 5, 5]
2,"range", [2, 8], 1[8,2,2,2,2,8,8,8,[2,8,8,8,8, 2,2, 2]]
3,"range", [3,71,117,3,3,3,3,7,7,7,13,7,7,7,7, 3, 3, 3]
4, "range", [4, 6], [[6, 4, 4, 4, 4,6, 6,6],[4, 6,6, 6,6, 4, 4, 4]]
5,"range", [1,4],[4,1,1,1,1,4,4,4],[1,4,4,4,4,1, 1, 1]]

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

g1 = |l
g = [I1, 2]]
linear dimension, 2

"Symmetric?", true

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

"Basis for Z(GQ)"

1, "coeff", 1

2[1]=<1 o>
01

2, "coeff", 1

2[2]=<O 1)
10

Check abelian
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1, 2, true
1. 1.
EIGS =
o5

PermChars : =

= N =
= O =

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+t + 2t2 +2¢3 + 3t4 + 3t5 +4t5 147 + 5t8+ 5t9
10
+ 6t

n-choose-rank

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

KERNEL HIERARCHY

T2 =
(0010000000001000200100001000)

{3, 13,17, 20, 25}

uz2 =
(1111000000111001110111111000)

{1, 2, 3, 4,11, 12, 13, 16, 17, 18, 20, 21, 22, 23, 24, 25}

picheck (1 1 2 2 11 2 2)

ml=(1122112 2)
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picheck (1 1 2 2 1 1 2 2)

Column Projections

0000O0O0O01
00001000
00001000
P = 00001000 idem-checks NO-checks
00001000
00000O0O01
00000O0OO01
0000O0O0OO01
0000O0O0O01
01 0000O00O0
01 0000O00O0
Py = 01000000 idem-checks NO-checks
01 000000O0
0000O0O0O01
00000O0O01
0000O0O0O01
0000O0O0O10O0
00100000O0
00100000O0
P3 = 00100000 idem-checks NO-checks
00100000O0
0000O0O0O10O0
0000O0O0O10O0
0000O0O0OT10O0
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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 B = = = O
O O O O O O O O
R B PR O 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 B = = = O
O O O O O O o o
o O O O O O O O
o O O O O O O O
O O O O O O O O

Row Projections

o
o
o
o

1
6

o o=
O8]
Wl

o
o
o

o
o
o
o

(@]

PP = idem-checks

o

o~ Ok Ok Ol
o
o
o

Wik Wk Wk Wl
Wk Wk Wk Wik

(@) A~ O O O
()
o
o

o
o
o

o
o
o
o

|~ O~k O
A~ O~k O~
Wl Wk Wl
Wl Wk W~
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1 1 1 1 8 8 16 16
EOOOO€§§ §0000§??
1 1 1 1 8 16 16 8
0335000 033 33000
1 1 1 1 8 16 16 8
336000 033 33000
1 1 1 1 8 16 16 8
O€§§€OOO 0§T?§OOO
T= 1 1 1 1 NM = 8 16 16 8
0335000 033 33000
1 1 1 1 8 8 16 16
§ 0000% 33 300 0033 7%
1 111 8 8 16 16
6OOOO633 3OOOO333
1 1 1 1 8 8 16 16
5§ 0000533 300 0033 7%
CHECKING NULLSPACES
mA=[1,-1,0,2,-1,1,0, -2]
O -1 001000 00 0O 0 00 O O
-1 0 00O1O0O0 00 0O 0 00 O O
-1 0 000O01O 00 0O 0 00 O O
ker N¢ = RB checks
O -1 010000 Ot -t 0 0s —-s O
-1 0 00O0O0O0T1 00 s -s 00 t -t
0O -1 100000 s 0O -t 0 t0 -s O
mAviaker NC(-1 1 0 2 -2 0)
0 -1 0 0 s -t
0O 0 1 -t+s 0 O
-1 0 O -s t
O 1 O -
ker Mg = > RB checks
O 0 1 —-t+s 0 O
0O -1 O s -t
1 0 O —t
0 0 -1/ \-s+t 0 o
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1 0 0 O t -t 0 s+t

0 1 0O O s 0 —-s+t s

O 0 1 O s t 0

ker M. = 0 0 01 s 0 RB checks

O 1 0 O s 0 —-s+t s

1 0 0 O t —t 0 s+t

1 0 -1 1 |t -t 0 s+t

1 -1 0 1 {t 0 -t+s t

nxt=(4 0 0 4)

10000111 10000110
01111000 01001000
01111000 001000O00O0

RNOR*=01111000,RR*=00010000
01111000 01001000
10000111 10000110
10000111 10000110
10000111 0 000O0O0O0O1
10000111 10000110
01111000 01001000
01111000 001000O00O0

BNOB*=01111000,BB*=00010000
01111000 01001000
10000111 10000110
10000111 10000110
10000111 0000O0O0O01

Do these reconstitute N? , true

Ranks: 5, 5, "vs", 2
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o o 880 o §8 0 0000 0 %42
o o0 8% 0 o 28 0 0 21 0 000
%8%800—?8—?800 o%oo%ooo
CNM=_T8_T8OO_?8_T8OOSkewT=O%OO%1OOO
o o0 880 o 8 0 0 22 0 0 00
o 0o 88 0 o &¢ 0 0000 0 %32
£ Booz®Foo L ooo0o o0 ZFoo
£ Booz®Foo L 0000 Foo
o oL L o o L4
o 0o 5+ o o L L
SkewOmega=I_élI_21 00 1_211_21 00
doosdadoo
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8 8

800 2000 0

8 8

030 0000 3 10000111

00%000%0 01111000

. 6 s 01111000

300 503 0 0 01111000

My = No =

0000%00% 01111000
. . 10000111

000 3 03 0 O 10000111

OO%OOO%O 1 0000111

8 8 16

050 0300 &

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

NM = 16T + 0Q

"IS NM in Vec(K)?", true
8 ~ 16 16 8 8
NM(§07?50000—)

"IS MN in Vec(K)?", false
8 ~ 16 8 8
MN(§OT4§OOOO§)
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
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IS NOMO a combination of T and Omega? , true
NoMg = OT + 32Q
There are, 1, partitions and, 5, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 10
out of total no. of elements equal to 10

dim span idems 5 vs no. of idems 5

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

"RG1" = {5, 8}
"RG2" = {2, 8}
"RG3" ={3, 7}
"RG4" = {4, 6}
"RG5" = {1, 4}
20 -4 -8 16 -4 -4 -8 -8
9 9 9 9 9 9 9 9
-4 20 -8 -8 -4 -4 -8 16
9 9 9 9 9 9 9 9
-8 =8 32 =16 -8 =8 32 16
9 9 9 9 9 9 9 9
16 -8 -16 32 -8 16 -16 -16
9 9 9 9 9 9 9 9
MC = NC -
-4 -4 -8 -8 20 -4 -8 16
9 9 9 9 9 9 9 9
-4 -4 -8 16 -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 16 -16 -16 16 -8 -16 32
9 9 9 9 9 9 9 9
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31 -5 =5 =5 =5 31 31 31
36 36 36 36 36 36 36 36
—> 31 31 31 31 -5 -5 =5
36 36 36 36 36 36 36 36
—-> 31 31 31 31 =5 =5 =5
36 36 36 36 36 36 36 36
—-> 31 31 31 31 =5 =5 =5
36 36 36 36 36 36 36 36
-5 31 31 31 31 =5 =5 =5
36 36 36 36 36 36 36 36
31 -5 =5 =5 =5 31 31 31
36 36 36 36 36 36
31 -5 =5 =5 =5 31 31 31
36 36 36 36 36 36 36 36
31 =5 =5 =5 =5 31 31 31
3 3 36 36 36 36 36 36
1 =1 =2 4 -1 -1 -2 =2
5 5 5 5 5 5 5
=1 7 =2 =2 -1 -1 -2 4
5 5 5 5 5 5 5
-1 -1 -1 -1 -1 -1
Z 3 1 7 77 1 =
1 -1 -1 4 =1 1 =1 -1
2 4 2 4 2 2 2
Mc-scaled = Nc-scaled =
=1 -1 -2 =2 4 =1 -2 4
5 5 5 5 5 5 5
=1 -1 -2 4 -1 1 =2 =2
5 5 5 5 5 5 5
=1 =1 =1 -1 -1 =1
2 2 1 75 7 7 1 3
-1 1 -1 -1 1 -1 -1 4
4 2 2 2 2 4 2
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-2 =2 =3 =3 1 1 1

[

31 31 31 31
-5 -5 -5 -5
-5 -5 -5 -5
31 1 1 1 1 31 31 31
-5 -5 -5 -5
31 1 1 1 1 31 31 31
-5 -5 -5 -5
31 1 1 1 1 31 31 31
-5 -5 -5 -5
1 31 31 31 31 1 1 1
-5 -5 -5 -5
1 31 31 31 31 1 1 1
-5 -5 -5 -5
0O000O0OO0OO0OO 0O000O0OO0OO0O0OO
O0O00O0OOO0ODO 0O000O0OOO0ODO
O0O00O0OOO0ODO 0O000O0OOO0OO
O0O00O0OOO0ODO 0O000O0OOO0ODO
NCMC= Mch— commutator =
O0O00O0OOO0ODO 0O000O0OOO0OO
0O000OO0OO0O0OO 0O000O0OO0OO0OO
0O00O0OO0OO0O0OO 0O000O0OO0OO0OO
0O00OO0OO0O0OO 0O000O0OO0OO0O0OO
000O0O0OO0OO
000O0OO0OO
000O0OO0OOO
000O0OO0OO0OO0ODO
000O0O0O0OO0OO0ODO
0O000O0O0OO0OO0OO0ODO
000O0O0OO0OO
000O0OO0O0OO

Eigenvalues M,

[9.777777778, 8., 2.666666667, 2.666666667, 0., 0., 0., 0.]
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Eigenvalues N,

[0.,0.,0.,0.,0.,0., 4., 2.888888889]

Eigenvalues M -scaled

[2.900000000, 2.700000000, 1.200000000, 1.200000000, 0., 0., 0., 0.]

Eigenvalues N¢-scaled

[o.,o.,0.,0.,0.,0.,4.645161290, 3.354838710]

NullSpace M,

{f0,0,1,0,0,0,-1,0j,10,0,0,1,0,0, 1,1}, [1,0,0,0,0, 1, 1, 1, [0, 1, 0, 0, 1, O, O,
-11

NullSpace N,
{fo,-1,0,0,1,0,0,0],I[-1,0,0,0,0,1,0,0],IO,-1,1,0,0,0,0,0],[-1,0,0,0,0, 0,
0 1]’ [ b 0’ Ol O’ 0! O’ 1’ 0]’ [O’ _1’ 0! ) Ol 0’ 0 O]}

Eigenvalues M

[10.66666667, 8., 2.666666667, 8., 2.666666667, 0., 0., 0.]
Eigenvalues N

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

NullSpace My

{[]—1 01 O’ _]-1 01 ]-’ O! 0]1 [01 O! _]-1 01 O! 05 ]-7 O]: [05 _]-1 01 05 _]-1 01 05 1]}

NullSpace Ny
{[0 1 O’ 01 11 O! 01 0]’ [_1’ 01 01 O! 01 11 0! O]! [_11 O’ 01 01 O! O’ 11 0]1 [_11 01 O! 01 01 01
o1j),I0,-1,1,0,00,0,0],[0,-1,0,1,0,0,0, 0}

Eigenvalues M

[5.333333333,-5.333333333,0,,0., 3.771236166, -3.771236166,
3.771236166, -3.771236166]

Eigenvalues N

[0.,0.,0,0.,0.0.,4.,-4]
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NullSpace M
{[11 01 O! O’ 01 _1! O’ O]’ [O! 11 01 O! _1’ 01 O! O]}
NullSpace N

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

—_

Harmonic Basis

= =R =2 O O O O B

TRACETWO =1
det AT =0
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o
o
o
o A=
o
o
o
(@) (0] [V}

o
o
o [e3][F;]
o
o
o A=

o o=
(@)

(@) [e2][F;]
o

o
(]
o
o

AT

Il
o o=
(@) [©2][9;]

o [«2][9;]
o
o
o o=
o

o
o
o
o A~ o|un
o
o
o
o [«21 (%, e [}

A
[e2][F;]

AT ranking is 4, "vs", 6

Level2det=%(—8+5$)(14—7S—$2+2s3)(—2+$)(—1+$)

RANK of R is 6

R rankingis 4, "vs", 6
RBAR ranking 1, "vs", 3
RANK of B is 6

B rankingis 2, "vs", 6
BBAR ranking 2, "vs", 6

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

Eigenvalues

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

B: [0,0,1,-1,1.,-1,1,,-1]
NullSpace of R
{[Ol 01 O’ O’ 1! O’ O’ 0]’ [01 O’ Ol 01 O’ 1’ 0! O]}
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NullSpace of B

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

7 14 14 0 0 O 7 01111001

7 0 0 21 0 O 14 10010111

14 0 0 14 0 14 14 28 10010111

PROTO-M = 14 21 14 0 7 O 28 O N = 11101110
O 0 0 7 0 7 14 14 10010111

O 0 14 0 7 0 0 21 01111001

0O 14 14 28 14 0 O 14 01111001

7 0 28 0 14 21 14 O 11101110

"RANK of Nis ", 3, "RANK of M is ", 8

"RANK of the KERNEL is ", 3

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

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

2v[3]v[4] + 2v[3]v[6] + 2Vv[3]v[7] + 4Vv[3]v[8] + v[4]v[5] + 4v[4]v[7] + v[5]v[6] + 2V
[5]vi7] + 2v[5]v[8] + 3v[6]lVv[8] + 2V[8]V[7])

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

Group spectrum 1+t + t2 +¢3

KERNEL STRUCT URE

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

"RG10" = {1, 2, 4}

m3=[,100001000,1,00,0,0°000°0,00000000,0,20,0,
0o00000010000021010000,0,1,1,0]

supp M3 =1{2,7,11, 29, 39, 45, 46, 48, 54, 55}

u3 =1[0,1,0,0,0,1,1,0,0,0,1,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,1,1,0,0,
0001,1,0,1,1,0,00001,1,1,10,0,0,0,0, 1, 1, 0]

supp u3 =1{2, 6, 7,11, 12, 18, 28, 29, 35, 36, 38, 39, 45, 46,47, 48, 54, 55}

Action of R on ranges, [[4], [5], [9], [10], [5], [3], [8], [9], [10], [5]]
Action of B on ranges, [[3], [7], [1], [6], [7], [4], [2], [1], [6], [7]]

g=-(+ 1 L 1 1 1 1.1 1 1
12 12 12 12 6 12 6 12 12 12

RPARTS [1]

BPARTS [1]

o= (1)

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

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

N by blocks, N - check: true

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

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

LIE STRUCT URE

Dimension of Lie algebra: 30, Shape: 6® 24/20

CLB =

O B kB O O O O
_ O O O »r O O
O O O r O r +~r O

R and B Cycles. V.

3,3,3
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0£030030 0000003 3
030300120 00303000
0£030030 00203000
QR_O%O%OO%OQB_OOO%O%OO
030300120 00202000
03030030 00030300
030300120 000000 3 3
03030030 0000003 3

Qr in Vec(K)? , {{2, 4, 7}}, true

Qg in Vec(K)?, {{4, 6}, {7, 8}, {3, 5}}, false

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

12 4 (9] 2 12 4 6 2

-1 1 -1 1 =1 1 1 1

4 12 2 6 4 12 2 6

2> 1 -1 1 =7 1 =11

12 12 6 6 12 12 6 6

1 5 1 -1 1 =7 1 =1

V= 12 12 6 6 12 12 6 6

-1 1 -1 1 =1 1 1 1

4 12 2 6 4 12 2 6

1l -1 1 -1 1 -1 1 1

12 4 6 2 12 4 6 2

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

12 4 6 2 12 4 6 2

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

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

- 1 1 1 1 1 1 _v) 1

1TR—(0303003O)vs(03030030) Qg vs Q(I-V)
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_ 31 3 1 3 3 -1
1TB—(O 0 ¢ 3 16 8 1€ 16)vs(o 0000000 ugvsQU+V)

LOCAL GROUPS

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

1’ "range"’ [5’ 7, 8]’ [[8’ 7, 7, 5’ 71 8’ 8’ 5]’ [81 5, 5, 7’ 5’ 8, 8’ 7]’ [7, 8’ 81 5, 8’ 7, 7’
5]’ [71 5’ 5! 8’ 5’ 7’ 7’ 8]’ [51 8’ 8’ 7, 8’ 5’ 5’ 7], [5’ 7’ 71 8’ 7’ 5’ 5’ 8]]

2’ "range"’ [4’ 5’ 7]1 [[7’ 5’ 5’ 4’ 5’ 7’ 7, 4]’ [71 4’ 4’ 51 47 7’ 7’ 5]1 [5’ 7’ 7’ 4’ 7’ 5’ 5’
41,[5,4,4,7,4,5,5,71,[4,7,7,5,7,4,4,5],[4,5,5,7,5,4,4, 7]

3’ "range"’ [3’ 7’ 8]’ [[8’ 7’ 7’ 3’ 7’ 87 8’ 3]’ [8’ 3’ 3’ 7, 3’ 87 8’ 7]’ [77 8’ 8’ 3’ 8’ 7’ 7’
3]1 [71 3’ 3’ 8’ 31 7’ 7’ 8]’ [31 8’ 8’ 7’ 8’ 3’ 31 7]! [3’ 7’ 71 8’ 7’ 3’ 3’ 8]]

4’ "range"i [3’ 4’ 7]7 [[7l 4’ 4’ 3’ 4’ 7’ 7’ 3]’ [7’ 3’ 3’

4 ) 7’ 7’ 4]7 [4’ 7’ 7’ 3’ 7’ 4’ 4’
3]1 [4’ 3’ 3’ 7’ 3’ 4’ 4’ 7]’ [3, 7’ 7’ 4’ 7’ 3’ 3’ 4]1 [3’ 4’

3
4’ 7’ 4’ 3’ 3’ 7]]

5’ "range"’ [2’ 4’ 7]’ [[7l 4’ 4’ 2’ 4’ 7’ 7’ 2]’ [7’ 2’ 2’ 4’

2’ 7’ 7’ 4]’ [4’ 7’ 7’ 2’ 7’ 4’ 4’
2]1 [4, 2) 2’ 7’ 2’ 4, 4, 7]’ [2, 7’ 7, 4’ 7’ 2’ 2) 4]1 [2’ 4, 4,

y4,2,2,7]]
8

V4
6’ "range"’ [5’ 6’ 8]’ [[8’ 6’ 6’ 5’ 6’ 8’ 8’ 5]’ [8’ 5’ 5’ 6’ 5’ 8’ ) 6]’ [6’ 8’ 8’ 5’ 8’ 6’ 6’
5], [6’ 5’ 5’ 8! 5, 6’ 6! 8]’ [5, 8’ 8! 6’ 8! 5! 5, 6]’ [5’ 6’ 6’ 8’ 6! 5! 5’ 8]]

7’ "range"’ [3’ 6’ 8]’ [[8’ 6’ 61 3’ 6’ 8’ 8’ 3]’ [8’ 3’ 31 6’ 3’ 8’ 8’ 6]’ [6’ 8’ 8’ 3’ 8’ 6’ 6’
31,16,3,3,8,3,6,6,8],3,8,8,6,8,3,3,6], [3,6,6, 8,6, 3, 3, 8]

8! "range"’ [1’ 3’ 8]’ [[8’ 3’ 3’ 1’ 3’ 8’ 8’ 1]’ [8’ 1’ 1’ 3’ 1’ 8’ 8’ 3]’ [3’ 8’ 8’ 1’ 8’ 3’ 3’
1,3,1,1,8,1,3,3,8,[1,8,8,3,8,1,1,3],[1, 3, 3,8, 3,1, 1, 8]

9’ "range"’ [1’ 3’ 4]’ [[4’ 3’ 3’ 1’ 3! 4’ 4’ 1]’ [4’ 1’ 1’ 3’ 1’ 4! 4’ 3]’ [3! 4’ 4’ 1’ 4’ 3! 3’
1]’ [3’ 1’ 1’ 4’ 1’ 3’ 3’ 4]’ [1’ 4’ 4’ 3’ 4’ 1, 1’ 3]’ [1’ 3’ 3’ 4’ 3’ 1’ 1, 4]]

10’ "ra'nge"’ [1’ 2’ 4]’ [[4! 2’ 2’ 11 2! 4! ) ]’ [ ) ’ ) 2’ 11 4! 4! 2]’ [2’ 4! 4’ 1’ 41 2! 2!
1]’ [2’1’ 1’ 4’ 1’2’214]’ [1’4’4’2’4’ ) ’2]’[ ) 1214’2’ 1’ 1’4]]

010
"group has", 6, "elements” Group element 1,1=|0 0 1
100

g1 = [1,2,3]]
g, = 2,3l

g3 = [[1, 3]]
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gq = ]
g5 = [[1, 3, 2]]
linear dimension, 5

"Symmetric?", true

Is Z in Vec(K)? true
(h[21 0 O 2h[1] K[2])

"Basis for Z(G)"

1, "coeff", 2
100
Z[1]=]01 0
001
2, "coeff", 1
011
Z[2]=]|1 0 1
110

Check abelian

1, 2, true

1. 1. 1.
EIGS =

2. —-1. -1.

PermChars : =

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

111111
011301
011301
111111

Group spectrum: 1+ t+ t2 +¢3

Molien Series to order 10:

1+t+2t2+3t3 +4t* +5t° + 7t + 8t7 +10t8 + 12
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t9 + 14t10

n-choose-rank

{1, 1, 2,314,{2, 1, 2, 4]}, {3, [1, 2, 5]}, {4, [1, 2, 6]}, {5, [1, 2, 71}, {6, [1, 2, 8]}, {7, [1,
3,41}, {8, 1, 3, 51}, {9, [1, 3, 6]}, {10, [1, 3, 71}, {11, [1, 3, 81}, {12, [1, 4, 5]}, {13, [1,
4, 6]}, {14, [1, 4, 71}, {15, [1, 4, 8]}, {16, [1, 5, 61}, {17, [1, 5, 71}, {18, [1, 5, 8]}, {19,
(1, 6, 71}, {20, [1, 6, 8]}, {21, [1, 7, 8]}, {22, [2, 3, 4]}, {23, [2, 3, 51}, {24, [2, 3, 6]},
{25, 12, 3, 71}, {26, [2, 3, 8]}, {27, [2, 4, 51}, {28, [2, 4, 6]}, {29, [2, 4, 7]}, {30, [2, 4,
81}, {31, [2, 5, 6]}, {32, [2, 5, 71}, {33, [2, 5, 8]}, {34, [2, 6, 7]}, {35, [2, 6, 8]}, {36, [2,
7,81}, {37, [3, 4, 5]}, {38, [3, 4, 6]}, {39, [3, 4, 71}, {40, [3, 4, 81}, {41, [3, 5, 6]}, {42,
(3,5, 71}, {43, [3, 5, 81}, {44, [3, 6, 71}, {45, [3, 6, 8]}, {46, [3, 7, 81}, {47, [4, 5, 6]},
{48, [4, 5, 71}, {49, [4, 5, 8]}, {50, [4, 6, 7]}, {51, [4, 6, 8]}, {52, [4, 7, 8]}, {53, [5, 6,
71}, {54, [5, 6, 8]}, {55, [5, 7, 81}, {56, [6, 7, 8]}

KERNEL HIERARCHY

73 =
(01000010001000000000000000002

{2,7,11, 29, 39, 45, 46, 48, 54, 55}

u3 =
(01000110001100000100000000011

{2,6,7,11, 12,18, 28, 29, 35, 36, 38, 39, 45,46, 47,48, 54,55}

picheck (3 3 6 6 3 3 6 6)

(1220001030020202241040122032)

u2 =
1 1 1 1 1 ~ 1 A, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
(§§§§0°§°§°§§§§°§§§§§§°§§§°§'

picheck (6 6 12 12 6 6 12 12)

ml=(6 6 12 12 6 6 12 12)
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picheck (6 6 12 12 6 6 12 12)

Column Projections

0000O0O0OT1O0
00001000
00001000
P = 00000001 idem-checks NO-checks
00001000
0000O0O0OT1O0
0000O0O0OT1O0
0000O0O0OO01
0000O0O0OT1IO0
00001000
00001000
Py = 00010000 idem-checks NO-checks
00001000
0000O0O0OT1IO0
0000O0O0OT1IO0
00010000O0
0000O0O0O10O0
00100000O0
00100000O0
P3 = 00000001 idem-checks NO-checks
00100000O0
0000O0O0O10O0
0000O0O0O10O0
0000O0O0OO01
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0O 00O0O0O0T1O0
001000O00O0
001000O00O
Py = 00010000 idem-checks NO-checks
00100O0O00O
0O 0O0O0O0O0T1O0
0O 000O0O0T1O0
000100O00O0
0O00O0O0O0O0T1O0
01 0000O0O
01 0000O0O
Ps = 00010000 idem-checks NO-checks
01 0000O0O
00000010
00000010
00O0100O0O
0O 00O0O01O0O0
0O 00O010O00O0
0O 00O010O00O0
Pg = 00000001 idem-checks NO-checks
0O 00010O00O0
0O 00OO0O01O0O0
0O 00O0O01O0O0
0 000O0O0O0O1
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00000100
0010000O00O0
0010000O00O0
P; = 00000001 idem-checks NO-checks
0010000O00O0
00000100
00000100
0000O0O0OO01
10000000
0010000O00O0
0010000O00O0
Pg = 000006001 idem-checks NO-checks
0010000O00O0
10000000
10000000
00000O0OO0T1
1000000O00O0
0010000O00O0
0010000O00O0
Py = 00010000 idem-checks NO-checks
0010000O00O0
10000O0O00O0
100000O00O0
000100O00O0
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P10 = idem-checks NO-checks

O R kR O O O O B
O O O O O © o o
O O O O O ©o o o
O O O O O © o o

O O O r O +r = O
_ O O O B O O O
O O O O O O O o
O O O ©O O © o o

Row Projections

D=
o
o
o
o

N

N|—=
o

D= D=
N~ N~
N~ DR

o
(]
o
N~
o
o
o
N~

PP = idem-checks

o
o
o
o

o A=
N|—
o B

N~ D
EN RN
N~ N

(@)
(@)
(@)
N|—
(@)
(@)
(@)
N|—
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NN NN NN N NN N[N NN N
[ NN NN NN NN [ N N[N
NN N NS N NS NN NN NS
Nt NN NN NS NN NS NS NS
NN NN NN N NN N[N NN N
NN N [ S NN N NN NN N[N
N NN NN NS NN NS NS NS
NN NS NS NS NS NN NN NS

I

=

Z
o o o -l O o o —|N
| o o o o =N =N o
=+ O o o © A -+ O
o At I+ O —+ O o o
o o o -l O o o —|N
o —|N N o —|ON o o o
o At s O —+ O o o
=+ O o o © HAx -+ O

I

—

CHECKING NULLSPACES

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

0
0
0
0

s
0
0
0
0

—t+s

-s+t 0 0 O

0

-5

0O 00O0O

1

-1

1000

-1 0 O

0

0O 0 0 0100
0O 0 0 001O0
0 O

-1
-1
0

-1 0001

ker N

RB checks

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

MO is invertible. det= 31175/5832
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1\ s+t
1 s+t
1 S+t
ker M¢ = L s*t RB checks
1 s+t
1 S+t
Il Is+t
1 \s+t
nxt = (8)
10000110 10000010
01101000 01001000
01101000 00100O0O0O
RNOR*=00010001,RR*=00010000
01101000 01001000
10000110 0000O01O00O0
10000110 10000010
00010O0O01 0000O0O0O0T1
10000110 10000010
01101000 01001000
01101000 00100O0O00O
BNOB*=00010001,BB*=00010000
01101000 01001000
10000110 0000O01O00O0
10000110 10000010
00010O0O01 0000O0O0O0T1

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 3
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7 7 11 7
0 0 77 0 0 g
11 7 7 7
0 0 e 0 0 73
-7 =11 -11 -7
2 6 9% 2 °0F
-7 -7 -7 -7
CNM = 1 . Skew T =
0 0 e 0 0 73
7 7 11 7
0 0 24 0 0 % g
-11 -7 -7 -11
s 2 0073 % 00
-7 -7 -7 -7
0 0 00 O 0%0
oo%oo 0 00
-1 -1
o o0zt o 0o
0O 0 00 O O 0O
Skew Omega =
oo%oo 0 0
0 0 00 O 0%0
-1 -1
=L o 00 = oo
0 0 00 0 00
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1 1 1 1
OOﬁﬁO Oﬁﬁ
1 1 1 1
OOﬁﬁO Oﬁﬁ
-1 -1 -1 -1
2 12 907 00
-1 -1 -1 -1
7 12 00 71 00
1 1 1 1
OOﬁﬁO Oﬁﬁ
1 1 1 1
OOﬁﬁO Oﬁﬁ
-1 -1 -1 -1
7 12 0071 00
-1 -1 -1 -1
2 12 907 00
11 7 7 7 7
5 126 6 20 013
7 11 7 7
2 90 7 0 0 5 0 10000110
7 o W7 o 7 7 12 01101000
6 3 6 6 6 3
01101000
Z 7 7 11 7 o 71 g
6 4 6 3 12 3 0001 0O0O01
Mo = ;117 7 70 ™ lo1101000
0 0 0 15 %5 12 5 3
. — : 1 0000110
0 0 g 0 5% 0 2 10000110
o I 1 71 71 o 1 Z 00010001
6 6 3 6 3 ©
7 7 7 7 7 11
1z 03 0§ 7 86 3

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

NM = 7T + 21Q
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"IS NM in Vec(K)?", true

7 7/ /7 7 7

ENEN
ENEN
NN
ENEN|
NN

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

MN

63 413 63 63 63 1120 133 805 189 805 805 133 189 805 805 133
29 58 29 29 29 87 58 174 58 174 174 58 58 174 174 58

T=22/1,rank = 3, ratio = 22/3 , n?/r = 64/3
T'=42/1,r =2/3,7/n%=11/32

pz =5/36, min T = 80/9, T-check is positive? 118/9
max r = 36/5 , r-check is positive? 7/12

IS NOMO a combination of T and Omega? , true
NoMo = 3T + 210

There are, 1, partitions and, 10, ranges, with a group size of, 6

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 60

dim span idems 6 vs no. of idems 10

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

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

25 5 5 5 -4 -4 =8 11
18 36 18 18 9 9 9 36
S5 2 =8 31 -4 -4 5 =8
36 18 9 36 9 9 18 9
5> =8 17 -11 =8 5 11 5
18 9 9 18 9 18 18 9
S5 31 -11 17 -11 =8 5 16
18 36 18 9 36 9 9 9
Mc = Nc =
-4 -4 -8 -11 25 5 5 5
9 9 9 36 18 36 18 18
-4 -4 5 =8 5 25 =8 31
9 9 18 9 36 18 9 36
-8 5 11 5 5 =8 17 11
9 18 18 9 18 9 9 18
-11 -8 5 =16 5 31 -11 17
36 9 9 9 18 36 18 9
31 -5 =5 =5 =5 31 31 =5
36 36 36 36 36 36 36 36
-5 31 31 =5 31 =5 =5 =5
36 36 36 36 36 36 36 36
=5 31 31 =5 31 =5 =5 =5
36 36 36 36 36 36 36 36
=3 =3 =3 =5 =5 =—> 31
36 36 36 36 36 36 36 36
—-> 31 31 =5 31 =5 =5 =5
36 36 36 36 36 36 36 36
31 =5 =5 =5 =5 31 31 =5
36 36 36 36 36 36 36 36
31 -5 =5 =5 =5 31 31 =5
36 36 36 36 36 36 36 36
=5 =5 =5 31 -5 -5 =5 31
36 36 36 36 36 36 36 36
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1 L 1 1 =8 =8 -16 -11
10 5 5 25 25 25 50
1l 4 zZ16 31 -8 -8 1 -16
10 25 50 25 25 5 25
5 -8 4 11 -8 5 -11 5
34 17 34 17 34 34 17
5 31 -1 4 =11 -8 5 -16
34 68 34 68 17 17 17
Mc-scaled = Nc-scaled =
-8 -8 -16 -1 4, 1 1 1
25 25 25 50 10 5 5
-8 8 1 -6 1 4, =16 31
25 5 5 25 10 25 50
-8 5 -1 5 5 -8 4, 11
17 4 4 17 34 17 34
-1 -8 5 =16 5 31 -11 4
68 1 17 17 34 68 34
—> —> —> =—> -3
1 31 31 31 31 1 1 31
-5 -5 -5 -5 -5
37 1 D 37 1 3% o3 o3
-5 -5 -5 -5 -5
ETE s N W S M 1)
B e R T R S B |
31 31 31 31 31 31
-5 -5 -5 -5 -5
E T s N W S N 1
=5 =5 =5 =5 =5
1 31 31 31 31 1 1 31
-5 -5 -5 -5 -5
L' 5t st sts7 1 1 37
> 5 2 ] =2 =2 =2
31 31 31 31 31 31
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NcMc =
1 -1
18 36
-1 1
36 18
-1 1
18 9
-1 -1
18 18
=1 1
36 18
1 -1
18 36
1 =1
9 18
-1 -1
18 18

'—l
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MCNC =

commutator =
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0 0 3 3¢ 0 0 I3 =
0 0 T3 3 0 0 3 3=
3 i3 0 0 s 35 0 0
S+ 5 0 0 35 5 0 0
0 0 T3 3 0 0 3 3
0 0 3 3¢ 0 0 I3 =
% 3 0 0 3 & 0 0
25 0 0 3332 00

Eigenvalues M,

[0., 1.250000000, 1.880025657, 0.1477521207, 0.1105329052, 0.9893584859,
3.153895214, 5.579546726]

Eigenvalues N,
[0.,0.,0.,0.,,0., 3.,2.474410667, 1.414478221]
Eigenvalues M.-scaled

[0., 0.9000000000, 1.112732969, 0.0825611488, 0.0713060163 3, 0.6087502500,
1.993559700, 3.231089916]

Eigenvalues N.-scaled

[0., 0., 0.,,0.,0.,3.483870968, 2.873509162, 1.642619870]
NullSpace M,

{[1,1,1,1,1,1,1, 11}

NullSpace N,

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

Eigenvalues M
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[1.250000000, 9.046144669, 0.1421285585, 1.728393442, 0.1105329052,
0.9893584859, 3.153895214, 5.579546726]

Eigenvalues N
2.,3.,3,0,0.,0.,0.,0.]

NullSpace My

{}
NullSpace Ny

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

Eigenvalues M

[-1.750000000, -0.5833333333, 2.529337770, -2.655317988, 0.7093135502,
5.740384102, -3.216306512, -0.774077592]

Eigenvalues N

[0.,0.,0.,0.0.,,-3.,5.274917218, -2.274917218]
NullSpace M

{}

NullSpace N

{[_]—5 07 01 O’ 01 11 01 0]1 [Ol _]-’ 11 Ol 01 05 07 O]: [05 _11 01 05 ]-1 O’ 05 0]1 [_]—1 05 01 O’ 05 07
1) O]’ [O’ 01 O’ _1’ 01 O’ O’ 1]}

Harmonic Basis

_ = = O = O O =
H = =B O B O O K
O B B B O = K=k =
R =B B O Rk O O R
O B B B O H KB =

_H O O B KRB Rk = O
_ O O B = = = O
R O O B Rk R R O
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40,(1,-1,1,1,-1,1, -1, 1]

TRACE TWO =2
det AT =0

00

o o] [ o
(@) (@)
o o (9] [V,] o
o o o=
o ][V (@) o
(@) (@) o
o (@) o] (@)
o o olun

AT =

o o=
o (e][V;]

o [e3][¥;]
(@)
o

o o=
(@)

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

[«2][9;]

1
6
AT rankingis 1, "vs", 6

Level2det=%(21+325+2752+13s3+3s4)(—1+s)2

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

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

Eigenvalues

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

0.8660254040 1, -0.5000000000 + 0.8660254040 I, 0.5000000000 -

0.8660254040 I]

B: [1.I,-1.1,0,0,1,-1,1,

NullSpace of R

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

NullSpace of B

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

NullSpace of R*

-1.]

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

NullSpace of B*

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

FIXED POINTS DIMENSION 2

PROTO-M =

0 21 21
21 0 20
21 20 O
21 21 42
0 0 20
0 0 21
20 21 42
21 21 42

21
21
42
0
21
21
42
40

0

0
20
21

0
21
21
21

"RANK of Nis ", 6, "RANK of M is ", 8

"RANK of the KERNEL is ", 6

"ldemSolvability Check", 3

0

0
21
21
21

20
21

20
21
42
42
21
20
0
42

21
21
42
40
21
21
42

R PR O B Rk R R O

_ = =B O =B = O B

= =R =R =2 = O =

= = =R =2 O =B = B

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

R R R O R Bk O K
H = O B Rk Rk = O
= O R B = = = =
O R R R R B B R

"Trace mark", 6, "Rank mark", 6, "for kernel rank", 6

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

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

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

v[4]v[8] + 3Vv[5]v[8]v[7] + 2Vv[1]v[4]v[8] + 2v[6]v[8]v[7] + 4Vv[3]v[4]v([8] + 3Vv[1]v[2]v
[4] + 3v[2]vi4]vi7] + 3vI1lv[3]v[4] + 3Vv[1]lv[3]v[8] + 2Vv[1]v[8]v[7] + 2Vv[2]v[3]v[4]
+2v[3]v[4]v[5] + 3Vv[5]v[6]v[8] + 3Vv[1]v[2]v[8] + 6Vv[3]v[8]v[7] + 3Vv[3]v[4]v[6] + 2V
[4]vI6]vI8] + 2Vv[3]v[5]v[8] + 2Vv[1]v[3]v[7] + 2Vv[2]v[3]v[7] + 2Vv[5]v[6]v[7] + 2Vv[4]Vv]
51v[8] + 3v[2]v[8]v[7] + 2Vv[2]v[3]vI8] + 6Vv[3]v[4]v[7] + 2Vv[3]v[5]v[6] + 3V[3]V[6]V]
8] + 3v[4]v[5]v[7] + 4v[4]v[8]v[7] + 2Vv[1]lv[2]v[7] + 2Vv[1]v[2]v[3] + 3Vv[4]v[5]v[6])

degree 4 : % (v[3]vI6lv[8]lvI7] + v[3]vI4]vI6lv[7] + v[1]v[3]v[4]v[7] + 2Vv[3]v[4]v[8]

v[7] + v[1]v[31v[8lvI7] + v[1]lv[2]v[3]v[4] + 4v[4]v[6]v[8]v[7] + 4v[3]v[4]v[5]v[8] + v
[5]v6]lv[8lv(7] + v[3]v[4]lvI[5]vI6] + 4v[2]v[3]v[4]v[8] + v[1]lv[2]v[4]lv][7] + v[1]v[2]v]
8lv[7] + v[31vI4]lv[5]vI7] + vI2]vI[3]vI8]lv[7] + 4vI[1]v[2]v[3]vI7] + v[1]lv[2]v[3]Vv[8] +
v[2]lv[4]v[8]lvI7] + 4v[1]v[4]v[8lvI7] + 4v[3]vI5]vI[6]lvI[7] + v[2]lv[3]vI4]lvI[7] + v[4]v[5
lvi6lv([7] + v[4]lvI[5]vI8]v[7] + v[1]v[2]v[4]v[8] + v[4]v[5]vI[6]lv[8] + v[1]v[3]v[4]Vv[8]

+ v[3lv[5]v[8lv[7] + v[3]v[5]vI6]v[8] + v[3]v[4]v[6]v[8])

degree 5 : % (v[1]v[2]lv[3]v[4]vI7] + v[1]v[2]v[3]v[4]vI8] + v[1]v[2]v[3]v[8]v[7] + v

1]v[2]v[4]vI[8]v[7] + v[1]lv[3]v[4]v[8]lv[7] + v[2]v[3]v[4]v[8]lv[7] + v[3]v[4]v[5]v[6]V[7
1+ v[3]lv[4]lv[5]vi6]v([8] + v[3]v[4]v[5]v[8]lv[7] + v[3]v[4]lv[6]v[8]v[7] + v[3]v[5]v[6]VI
8]v[7] + v[4]v[5]v[6]v[8]v[7])

degree 6 : % (vi4]) (vi7]) (vI1lvi2] + vI5]vi6]) (vI3]) (vI8])

Group spectrum 1+t + 2t2 + 283 + 2t + 2 + £

KERNEL STRUCT URE
"PT1" = {1, 6}, {2, 5}, {8}, {3}, {4}, {7}}
"RG1"={3,4,5,6,7,8}
"RG2" =11, 2,3,4,7,8}
m6=1[0,0,0,00,1,0000,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0, 1]
supp M6 = {6, 28}
u6 =[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]
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supp ub = {6, 18, 25, 28}

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

(3 1)

RPARTS [1]

BPARTS [1]

o= (1)

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

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

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

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

N by blocks, N - check: true

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

dim(span of partition vectors), rank(Ngp), rank(N): 6, 6, 6

LIE STRUCT URE

Dimension of Lie algebra: 24, Shape: 11 13/11
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-1 000

110
00O

00O
1

1

000 O

00

000 O 010

100 0 00O
010 0 O0O0DO
000 O O0O0O1

1 0 00O

00

R and B Cycles. V.

-+ O O Ht O A Al A«
—l+ O O Ht O A Al s
—l+ O O Ht O A Al s
o —|N N o —|eN o o o
—l+ O O Ht O A At s
(@) —|eN N o —i|N o (@) o
o o o o o o o o
o o o o o o o o

I

x

G
—lo —Ho o —Ho Ao o - o
—lo —Ho o —Ho Ao o —Ho o
o o o o o o o o
o o o o o o o o
—lo o o —Ho Ao o -l o
—lo —Ho o —Ho Ao o -l o
—©o = v Ao o Ao Ao -
—o = v o o Ao Ao -

I

x

c

Qr in Vec(K)? ,{{1, 2, 3, 4, 7, 8}}, true

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

08/22/2008 08:40 AM
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uQg vs Q(-v) ~1

8..%3,8,8,%.,.@,14577,

— NN Y
o Tn i o NES TG = in NN &

— N I _6 —|© _ _2

o i

1_1 ] A SR A S o R !
L0 N©OIn Y T A0 <
e . .- ~ LA — R - - -
T NENFInGP —=Nod T N©
YOO DM M 0
—|©O N __2 __6 —|© 8..%&&&%.;.&.;2%56,66,4

)vs«)o 00000 0) uQgvsQU+V)1

.&_485433@_5..._&_&4,7,7,
Nogm<tinin QT m o m o o0
CECMmmETmInONG <
53557],7,5,4557,_3_,

e A S

—|©
—|©
a -

,,,,, LN — -~ ~ . =
SO0 ™Mi—o0 00 < o0 <t

—HOMOIN N O Nt n O N

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

LOCAL GROUPS

Omega-checks true, true
I+V is singular

08/22/2008 08:40 AM

2’ "range"! [1’ 2’ 3’ 4’ 7’ 8]’ [[8’ 7’ 1’ 3’ 71 8’ 4’ 2]’ [8’ 7’ 1’ 2’ 7’ 8’ 4’ 3]’ [81 31 2! 7’
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747.|,.8,34,1,8,81
™M

— N = ,481441]

’[88 -~ .~ 0= 4

08/22/2008 08:40 AM

0

R«
2227[122432

10
001000
000O010

-~ - - - - - - —

2,
7,
1, [

4
8
7
4
4
1
0

8,

],

2

7

8

8

2

1,

0
000001

]’
7
4
4
2
]’
0

010000
100000

4
7
3
3
[
8
3
2
4
4

2..3%2.._/,M.wﬂ_2,3%7,4,&2..

3,
, 8,
[7,
1, [
8
4
7
4
1
1
[1
]
Group element 1,1

217] s_/,oo.._l_,_l_,_L.]
SO N0 =%

3oo.|_, 18772].,
214 37

8133 [722422

"group has", 48, "elements"”

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

[[2, 5], [4, 6]]
(—2h[2] 2h[2] 2h[2] —8h[3]-2h[2] 2h[2] 8h[3] —8h[1]- 2h[2] 8h[3] 8h[1] 2

linear dimension, 14
"Symmetric?", true
Is Z in Vec(K)? true
"Basis for Z(G)"

1, "coeff", 8

g1 =
g2 =
g3 =
g4 =
gs =
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100000
01 00O00O
001000
Z[1]=
000100
000010
000O0O0O1
2, "coeff", 2
010111
1 01110
010111
Z[2]=
111001
111001
1 01110
3, "coeff", 8
0010O00O0
000O0O01
100000
Z[3]=
000010
000100
01 00O00O0

Check abelian

1, 2, true
1, 3, true
2, 3, true

1. 1. 1. 1. 1. 1.
EIGS =(4. -2. -2. 0 0 O
1. -1. 1. -1. 1. -1

Group spectrum: 1+ t+ 2t2 + 263 + 2t + 12 + ¢

Molien Series to order 10: 1+t + 3t2 + 5t3 + 1Ot4 + 15 2 4+27t°% + 38t7 + 601‘8
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+84t9 +122¢10

n-choose-rank

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

81}, {28,13,4,5,6, 7, 8}

KERNEL HIERARCHY

M6 =
(OOOOO10000000000000000000001)

{6, 28}

uob =
(0000010000000000010000001001)
{6, 18, 25, 28}

picheck (1 1 2 2 11 2 2)

s =
(00110000010000010000000001000

us =

(OO 000O0O 000O00O0 000O00O 00

A
A
A
A=
A=
A=
[
N

picheck (5 5 10 10 5 5 10 10)

M4 =
20022002200000200220000020000

u4 =
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|~

1l gl L gl 1 g9

18 18 18 18 18 18 18 18 18 18 18

(0]

(1 ool LooLl Looooo

picheck (20 20 40 40 20 20 40 40)

m3 =
(66006660066006600000660066006

u3 =
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
(36 36 00 36 36 36 36 0 36 36 36 0 36 36 0 36 36 00 36 36 !

picheck (60 60 120 120 60 60 120 120)

T2 =
(2424240024242424002424482424484824244

u2 =

1l 1 1 141 1 1 1 41 1 1 1 1 1 1 1 1 1 1
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)

u1=(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

idem-checks NO-checks

O B O O O O O O
— O O O O O O O

O O O O O O O O
o O O O O —» O O
O O O O = O O O
O O O mr O O = O
o O B O O O O ¥

o O O O O O O O
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1 000O0O0O0ODO
01 00O0O0OO0ODO
0010O0O0O0OO0
000O0O1O0O0O0OO0
Py = idem-checks NO-checks
01 00O0OO0O0OO
1 000O0O0O0DO
0 00O0OO0O0O0OT10O0
000O0O0O0O0OO0O1
Row Projections
1 1
EOOOOEOO
1 1
05005000
0 0O10O0O0OO0DO
0 0O0O1 0O0OO0DO
PP = ) ) idem-checks
OEOOEOOO
1 1
50000500
0O 0O0O0OPO
0O 0O0O0O0OOOO01
13 83 83 83 83 13 -, 83
) ) 3 24 12 12 24 3 12
20000300 83 13 -, 83 13 83 83 83
) ) 24 3 12 3 24 12 12
0530035000 83 7 26 83 7 83 83 83
24 2 3 12 2 24 12 12
0 0O10O0O0OO0DO
83 83 83 26 83 83 83
0 0O0O1 00O0O 24 24 12 3 24 24 12
T= 1 1 NM = 83 13 83 13 83 83 83
03003000 24 3 7 123 24 12 12
1 1 13 8 83 83 83 13 83
50000500 3 24 1212 24 3 7 12
000000 7 8 83 8 8 7 26 83
0000000 1 2 24 12 12 24 2 3 12
83 83 8 -, 83 83 83 26
24 24 12 24 24 1 3
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CHECKING NULLSPACES

mA=1[1,1,0,0,-1,-1,0, 0]
0
ker N¢ = (

mAviaker NC (-1 -1)
MO is invertible. det= 5/7776

s+t
s+t
s+t

s+t

ker M. = RB checks

s+t
s+t

s+t

I R e N T

s+t

nxt = (8)

RNgR* =

©O O B O O O O =
O O O O O = O
o O O O O —» O O
O O O O =m O O O
O O O mr O O = O

-1 001000
-1 0 000100

O O B O O O O K=

O mr O O O O O ©O

) (

R O O O O O O o
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, RR*

©O O B O O O O =

O O O O O = O

o O O O O —» O O

000O0O0OO0O0O
0000O0O0O0O

O O O O =m O O O

O O O mr O O = O

©O O B O O O O =

O B O O O O O O

> RB checks

_ O O O O O O O
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10000100 10000100
01001000 01001000
00100000 00100000
00010000 00010000
BNQB* = BB* =
01001000 01001000
10000100 10000100
00000010 00000010
00000O0O01 00000O0O01
Do these reconstitute N? , true
Ranks: 6, 6, "vs", 6
7 7 5 7
0 0 £%£ 0 0 21%

> 7 7 7
0 0 55 0 0 g3 000000000
-7 =5 -5 -7
2z 2003 Loo 00000000
. . 00000O00O0O
3 88 005 5 00 0000000O0O

CRNM = 5 7 27l T = 0 0000000 W

0 0 2%£0 0 %1

. . 00000000
0 0 35 0 0 &3 00000O0O0O
5 _7 _7 _s 00000O00O0O
2 F 00 200
-7 =7 -7 =7
<L F oo F Foo
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1 1 1 1
OOﬁﬁO Oﬁﬁ
1 1 1 1
OOﬁﬁO Oﬁﬁ
-1 -1 -1 -1
o 12 9033 00
-1 -1 -1 -1
7 12 00 31 00
Omega = L _
OOﬁﬁO Oﬁﬁ
1 1 1 1
0 0 {31 0 0 35313
-1 -1 -1 -1
7 12 00717 00
-1 -1 -1 -1
o T2 9033 00
7 7 7 5 7
15583800%+3
7 45 7 77
s 1538007353 10000100
755757177 01001000
8 © 4 6 8 4 4
001 00O0O00O0
777527175
8 8 4 8 8 4 3 0001 0O0O00O0
Mo = No =
00521211 01001000
6 8 8 8 8
1 0000100
002212717151
8 8 8 6 8 0000O0OO0OT10O0
EZZZZQZZ 0 000O0O0O0O1
6 8 4 4 8 6 4
77175177717
8 8 4 3 8 8 4

N[~

2

T(_—100010000010%00%000 :

ooool)

"IS NM in Vec(K)?", true
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NM
(—11 83 7 8 26 8 8 8 7 8 271 8 13 8 5

12 24 2 24 3 12 24 24 2 24 12 24 3 12

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

MN

—54209 10793 32761 6971 6397 6971 6971 6971 32761

[00]
w

13
73

Nloo

1

N

(45840 3820 11460 2292 764 1146 2292 2292 11460

T = 12/1,rank=6,ratio=2/1,n2/r=32/3

T'=52/1,r=5/6,7/n%=3/16

pz =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

109 707
NoMp = 208 T + 68 Q

There are, 1, partitions and, 2, ranges, with a group size of, 48

KERNEL HAS LINEAR DIMENSION 25
out of total no. of elements equal to 96

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

"RG2" ={1,2,3,4,7, 8

10793 4042 1
3820 191 :Z
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5 31 -1 -1 -4 -4 -1 -1
9 72 72 72 9 9 18 72
31 5 =1 -1 -4 -4 -1 -1
72 9 18 72 9 9 72 72
-1 -1 2 -1 -1 -1 -1 -1
72 18 9 36 18 72 36 36
-1 -1 -1 2 -1 -1 -1 -1
72 72 36 9 72 72 36 9

Mc = N¢ =
-4 -4 -1 -1 5 31 -1 -1
9 9 18 72 9 72 72 72
-4 -4 -1 -1 31 5 =1 -1
9 9 72 72 72 9 18 72
-1 -1 -1 -1 -1 -1 2 =1
18 72 36 36 72 18 9 36
-1 -1 -1 -1 -1 -1 -1 2
72 72 36 9 72 72 36 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
=2 =3 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 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 =3 =5 =5 =3 =—> 31 =5
36 36 36 36 36 36 36 36
-3 =3 =3 =3 =3 =—> =—> 31
36 3 36 3 3 36 36 36
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Mc-scaled =
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NCMC =
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-1 -1

9 36

-1 -1

36 36

=1 -1

36 36

-1 -1

36 MoN.. —

=1 =1 e

36 36

=1 -1

9 36

2 =1

9 36

-1 2

36 9
commutator =
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0 0 5= 0 0 & =
0 0 &% =% 0 0 = =
4 23 0 0 33 53 0 0
= >3 0 0 >3 > 0 0
0 0 % =% 0 0 = =
0 0 5= 0 0 & =
3 55 0 0 > 73 0 0
22003300

Eigenvalues M,

[0.,0.3333333333, 0.1250000000, 1.875000000, 0.2733980339, 0.1016019661,
0.2607222482, 0.1420555296]

Eigenvalues N,
[2., 1.691868003, 0.1970208860, 0., 0., 1., 1., 1.]
Eigenvalues M.-scaled

[0., 0.5000000000, 1.500000000, 3.375000000, 0.2250000000, 1.050000000,
1.155234318, 0.1947656822]

Eigenvalues N.-scaled

[2.322580645, 1.964749939, 0.2287984489, 0., 0., 1.161290323, 1.161290323,
1.161290323]

NullSpace M,

{I1,1,1,1,1,1,1, 11}

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

Eigenvalues M
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[0.3333333333, 0.1250000000, 1.875000000, 0.2733980339, 0.1016019661,
8.908764470, 0.1331882736, 0.2497139224]

Eigenvalues N
[0,0,2.,2.,1,1,1,1]

NullSpace My

{}

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

[-1.666666667, -0.8750000000, 0.8750000000, -0.8710495813, -1.7539504 19,
7.122690612, -1.795935464, -1.0350884 80]

Eigenvalues N
[-2.,6.531128874,-1.531128874,0.,0.,-1.,-1., -1.]
NullSpace M

{}

NullSpace N

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

Harmonic Basis

0000O0O0T1DP0 01111001
00100O0O0O 10010111
01001000 10010111
0000O0O0O0C1 11101110
00100O0O0O 10010111
0O000O0O0O0T1DP0 01111001
10000100 01111001
00010O0O0O 11101110

Commutator(s)
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00 -1 000 O O
00 0 00O0 -10
10 0 101 0 1
00 -1000 -10
1,2 : commutator =
00 0 00O -10
00 -1000 O O
01 0 110 0 1
00 -1 000 -10
{3,4,7}
R: [4,3,5,6, 3, 4,8, 3]
B:[8,7,1,2,7,8,4, 7]
TRACETWO =1
det AT =0
1 5
0 0O 3 0 0O 3
1 5
00 3 0 0O 3 0
5 1
3 0 0O 3 0 0O
5 1
0 3 0 0O 3 00
AT = ) :
0O 3 0 0O 3 0
1 5
0 0O 3 0 0O 3
5 1
0 0O 3 0 0O 3
1 5
00 3 0 0O 3 0
AT ranking s 3, "vs", 5
Level2det=_—1(84+125—52+s4)(—1+s)

1024

RANK of R is 5
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R rankingis 2, "vs", 5

RBAR ranking 1, "vs", 4

RANK of B is 5

B rankingis 3, "vs", 5

BBAR ranking 1, "vs", 3

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

"B CYCLES", 1 + v[2] v[4] v[7]

Eigenvalues

R: [1.,

-1,1,-1,0,,0,0.,0.]
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B: [0,0,0.,O0.,O0., 1., -0.5000000000 + 0.8660254040 I, -0.5000000000 -

0.8660254040 I]

NullSpace of R

{[0’ 01 O’ O’ 0! O’ 1’ 0]’ [1’ O’ 0’ 01 O’ O’ 0’ O]! [O’ 1, O’ O’ 0! 0’ O’ 0]}

NullSpace of B

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

NullSpace of R*

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

NullSpace of B*

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

FIXED POINTS DIMENSION 1

0o 7
7 0
0 O
PROTO-M = 0 7
0 O
0 O
14 14
7 0

0O 0 O O 14
0O 7 0 0 14
0 14 14 14 O
14 0 7 0 14
14 7 0 7 O
14 0 7 0 O
0 14 0 0 O
14 14 0 7 14

14
14

14

_ = O = O = = O

O B B O B kR O =

R O R Rk kB O R K=

_ = O = O Bk = O

_ = O = O Bk = O

O R P O R RBr O K
m O R Rk R O KR B
O B B O R H O K=
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"RANK of Nis ", 3, "RANK of M is ", 6
"RANK of the KERNEL is ", 3

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

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

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

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

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

2, 43

Group spectrum 1+ t+t
KERNEL STRUCT URE

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

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

m3=[0,000,100,000,00°0,°00000001000000,0,1,D0,O0,
o0o00001001,10001000000,1,D0,0,O0, 0]

supp 3 ={5, 21, 29, 37,40, 41, 45, 52}

u3 =[1,0,0,0,1,0,0,1,0,0,1,0,0,0,0,0,1,0,0,0,1,1,0,1,0,0,0,0, 1, 0, O,
0o01001001,1,0001001,0,0,0,1,1,0,0, 1]

supp u3 ={1,5, 8,11, 17, 21, 22, 24, 29, 34, 37, 40, 41, 45, 48,52, 53, 56}
Action of R on ranges, [[5], [5], [1], 2], [2], [1], [4], [4]]
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Action of B on ranges, [[7], [7], [6], [8], [8], [6], [3], [3]]

RPARTS [1]

BPARTS [1]

o= (1)

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

[1, 3, 2]
B-BLOCKS,

(3,1, 2]

with invariant measure, [1, 1, 1]

N by blocks, N - check: true

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

dim(span of partition vectors), rank(Ng), rank(N): 3,3, 3

LIE STRUCT URE

Dimension of Lie algebra: 23, Shape: 3 20/18

CLB =

_ O O = O O = O

O OB O B O O =
O R O O O = O O
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R and B Cycles. V.

00030300 030300310
ooioiooo 030300120
00203000 03030010
QR—OOO%O%OOQFO%O%OO%O
00203000 03030010
00030300 030300310
ooioiooo 030300120
00203000 03030010

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

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

-1 1 -1 1 -1 1 =1 -1
12 4 6 12 6 2
1 -1 1 -1 1 =1 -1 -1
4 12 2 6 4 12 2 6
- -1 1 -1 7 =1 1 -1
12 12 6 6 12 12 6 6
-1 -5 -1 1 -1 7 =11
v 12 12 6 6 12 12 6 6

1 -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
-1 1 -1 1 -1 1 =1 -1
12 4 6 2 12 4 6 2
1 -1 1 -1 1 -1 1 1
12 4 3 2 12 4 6 2
1 -1 1 -1 1 =1 -1 -1
4 12 2 6 4 12 2 6

Omega-checks true, true

"I-V is singular”

227 of 686 08/22/2008 08:40 AM



http://sadie:15001/home/ph/maple/TRun43123...
nR=(o 0= 32 2 30 O)vs(o 000000 0) uQgvsQU-v)~1

_(o Lol 1 1491
1TB—(03030030)VS(030300

w|—

LOCAL GROUPS

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

1’ "ra’nge"’ [3’ 6, 8]’ [[8’ 6, 3) 8’ 61 8’ 3’ 6]’ [81 31 6’ 8, 3) 8’ 61 3]’ [6, 8’ 3’ 61 8’ 6, 3)
8], 16,3,8,6,3,6,8,3],03,8,6,3,8,3,6,8],[3,6, 8,3, 6, 3, 8, 6]]

2’ "range"’ [3’ 5’ 6]! [[6l 5! 3! 6’ 5’ 6’ 3, 5]’ [61 3’ 5’ 6! 3’ 6’ 5’ 3]! [5’ 6’ 3’ 5’ 6! 5! 3,
6]’ [51 3! 6’ 5’ 3’ 51 6’ 3]’ [3’ 6’ 5’ 3’ 6’ 3’ 5’ 6]’ [31 51 6’ 3’ 5’ 3’ 6’ 5]]

3’ "range"’ [4’ 7’ 8]’ [[8’ 7’ 4’ 8’ 7’ 87 4’ 7]’ [8’ 4’ 7’ 8’ 4’ 8’ 7’ 4]’ [77 8’ 4’ 7’ 8’ 7’ 47
8]’ [7’ 4’ 8’ 7’ 4’ 7’ 8’ 4]’ [4’ 8’ 71 4! 8’ 4’ 7’ 8]’ [4’ 7’ 8’ 4’ 7’ 4’ 8’ 7]]

4’ "range"’ [3’ 4’ 8]7 [[81 4’ 3’ 8’ 4’ 8’ 3, 4]’ [8’ 3’ 4’ 8’ 3’ 8’ 4’ 3]7 [4’ 8’ 37 4’ 87 47 3,
8]’ [41 3’ 8’ 41 31 41 8’ 3]’ [3’ 8’ 4’ 3’ 8’ 3’ 4’ 8]’ [31 41 8’ 3’ 41 31 8’ 4]]

5’ "range"’ [3’ 4’ 5]’ [[5’ 4’ 3’ 5’ 4’ 5’ 3’ 4]7 [Sl 3’ 4’ 5’ 3’ 5’ 4’ 3]’ [4’ 5’ 37 4’ 5’ 4’ 3’
5]1 [4’ 3’ 5’ 4’ 3’ 4’ 51 3]’ [3’ 51 41 31 5, 3’ 4’ 5]’ [3’ 4’ 5’ 3’ 4’ 3’ 5’ 4]]

6’ "range"’ [2’ 4’ 7]’ [[7’ 41 2’ 7’ 4’ 7’ 2’ 4]’ [7’ 2’ 4’ 7’ 2’ 7’ 4’ 2]’ [4’ 7’ 2’ 4’ 7’ 4’ 2’
7]’ [4, 2’ 7! 4! 2, 4’ 7’ 2]’ [21 7! 4! 2’ 7’ 2’ 4! 7]’ [2, 4’ 7’ 2! 4! 2, 7’ 4]]

7’ "range"’ [1’ 7’ 8]’ [[8’ 7’ 1’ 8’ 7’ 8’ 1’ 7]’ [8’ 1’ 7’ 8’ 1’ 8’ 7’ 1]’ [7l 8’ 1’ 7’ 8’ 7’ 1’ 8]’
[71 1’ 8’ 7’ l’ 7’ 81 1]’ [1’ 81 7’ 1’ 8’ 1’ 7’ 8]’ [11 7’ 8’ 1’ 7’ 1’ 87 7]]

8! "range"’ [1’ 2’ 7]! [[71 2’ 1’ 7! 2! 7’ 1’ 2]! [7! 1’ 21 7’ 1’ 7! 2! 1]’ [2’ 7’ 1! 2’ 71 2! 1’
7]’ [2, 1’ 7’ 2’ 1’ 2’ 7, 1]’ [1’ 71 2, 1’ 7’ 1’ 2’ 7]’ [1l 2’ 7’ 11 2’ 17 7’ 2]]

100
"group has", 6, "elements” Group element 1,1 =0 0 1

010

g1 [[2, 3]]
g2 = 1, 2, 3]]
g3= I

g4 = [[1, 3]]
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g5 = [[1, 2]]
linear dimension, 5
"Symmetric?", true

Is Z in Vec(K)? true
(h[2]1 0 2A[1] - KI2] h[2] h[2])

"Basis for Z(G)"
1, "coeff", 2

Z[1] =

O O =
o = O
o

2, "coeff", 1

011
Z[2]=(10
110

[

Check abelian

1, 2, true
1. 1. 1.
EIGS =
2. —-1. -1.
PermChars : =
1 1111
10 110
10 110
111111
2 3

Group spectrum: 1+ t+t“+t

Molien Series to order 10: 1+ t+2t2+3t3 +4t% +5¢° + 7t% + 8t7 + 10t8 + 12
t9 + 14¢10
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n-choose-rank

{1,[1,2,3]},{2,11, 2,41}, {3, [1, 2, 51}, {4, [1, 2, 6]}, {5, [1, 2, 71}, {6, [1, 2, 8]}, {7, [1,
3, 41}, {8, [1, 3, 51}, {9, [1, 3, 6]}, {10, [1, 3, 7]}, {11, [1, 3, 8]}, {12, [1, 4, 5]}, {13, [1,
4, 6]}, {14, [1, 4, 71}, {15, [1, 4, 8]}, {16, [1, 5, 6]}, {17, [1, 5, 71}, {18, [1, 5, 8]}, {19,
(1, 6, 71}, {20, [1, 6, 8]}, {21, [1, 7, 8]}, {22, [2, 3, 4]}, {23, [2, 3, 51}, {24, [2, 3, 6]},
{25, 12, 3, 71}, {26, 2, 3, 8]}, {27, [2, 4, 51}, {28, [2, 4, 6]}, {29, 2, 4, 7]}, {30, [2, 4,
81}, {31, [2, 5, 6]}, {32, 2,5, 71}, {33, [2, 5, 8]}, {34, [2, 6, 71}, {35, [2, 6, 81}, {36, [2,
7, 81},{37,[3, 4,51}, {38, [3, 4, 6]}, {39, [3, 4, 71}, {40, [3, 4, 8]}, {41, [3, 5, 6]}, {42,
(3,5, 71}, {43, [3, 5, 81}, {44, [3, 6, 7]}, {45, [3, 6, 8]}, {46, [3, 7, 8]}, {47, [4, 5, 6]},
{48, [4, 5, 71}, {49, [4, 5, 8]}, {50, [4, 6, 7]}, {51, [4, 6, 81}, {52, [4, 7, 8]}, {53, [5, 6,
71}, {54, [5, 6, 8]}, {55, [5, 7, 81}, {56, [6, 7, 8]}

KERNEL HIERARCHY

T3 =
(00001000000000000000100000001

{5,21,29,37,40,41, 45, 52}

u3 =
(10001001001000001000110100001

{1,5,8,11, 17,21, 22, 24, 29, 34, 37,40, 41, 45,48,52, 53, 56}

picheck (2 2 4 4 2 2 4 4)

(1000021010020222021022100012)

u2 =
1
3

picheck (4 4 8 8 4 4 8 8)

Wl

1 ogl11141
030333303

Wl
o
Wl
Wl
Wl
o
Wl
Wl
o
w|—
w|—
Wl
Wl
o
w|—
w|—

I

ml=(4 4 8 8 4 4 8 8)
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picheck (4 4 8 8 4 4 8 8)

Column Projections

0O 00OO0O01O0O0
0 000O0O0O0O1
001000O00O
Py = 00000100 idem-checks NO-checks
0 000O0O0O0O1
0O 00O0O01O0O0
00100O0O0O
0 000O0O0O01
0O00O0O0O01O0O0
0O00O0O01O0O0O
001000O0O0
Py = 00000100 idem-checks NO-checks
0O000OO010O0O0
0O000O0O01O0O0
001000O0O
000O01O0O0O0
000100O0O
0 000O0O0O0O1
00000010
P3 = 00010000 idem-checks NO-checks
0 000O0O0O0O1
000100O0O0
00000010
0 000O0O0O0O?1
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0 00100O00O0
0 000O0O0O0O1
001000O00O
Py = 00010000 idem-checks NO-checks
0 000O0O0O0OT1
0O00010O0O00O0
001000O00O0
0 000O0O0O0O1
000100O0O
0O000O010O0O0
001000O0O
Ps = 00010000 idem-checks NO-checks
0O000O010O0O
000100O0O
00100O0O0O
0O00O0O010O0O
0 00100O00O0
01 0000O0O
0O 00O0O0O0T1DO0
Pg = 00010000 idem-checks NO-checks
01 000O0O00O0
000100O00O0
0O 00O0O0O0T1O0
01 000O0O00O
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idem-checks NO-checks

O OB OB O O &=
o O O O OO o o o
o O O O O O o o
O O O O o o o o
o O O O O O o o
o O O O O O O O
O r O O O = O O
_ O O =B O O = O

idem-checks NO-checks

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

Row Projections

[
o

o

N|—

o

o A

(@)
N|—

N
N

N
(@)
(@)

N|—
(@)

AN

PP = idem-checks

o

o

o
N~

(@) A=
N|—
o B

(@)
N|—
o
(@)
N|—
(@)

ENE
D~
o
o
N[~
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CHECKING NULLSPACES

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

ker N¢ =

0
-1

0
-1

0

D= Bl—
O B o =

N

1
4

N[

-1 0
0O O
0 -1
0O O
-1 0

N|—
(@)
N

N[ N[~
O N o =
N N

o

o

o
N[~

N[

-2, 0]

o O O = O
_ O O O O
O = O O O
o O =, O O

mAviaker NC(0 0 -2 1 1)

N[~

N|—

o O O O

MO is invertible. det= 381271/104976

ker M. =

T T T = SR S

s+t
s+t
s+t
s+t
s+t
s+t

s+t

s+t

RB checks
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NM =

|
—~
O O O ~ O

N NN

N BN

N DN

N NN

~N

~N

N

o O O O O

N
N
N

o

S O O wun

o O O O O

~N NN NN ~ NN

NN NN

RB checks
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nmxt = (8)

O OB O B O O &=

RNQR*

_ O O B O O +» O

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

BNoB* =

_ O O =B O O +~= O
_ O O =B O O = O
_ O O = O O = O
o O B O O O O ¥
_ O O = O O = O
o O O O O —» O O
O O O O = O O O
_ O O =B 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 rBHr O B O O ¥
o B O O O +» O O
O OB O B O O =
O OB O B O O =
o r O O O +» O O

Do these reconstitute N? , true

Ranks: 5, 5, "vs", 3
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7 11 7 7
0 0 4% 0 0 71
7 7 7 11
o 0 f 3z 0 0 3%
-7 -7 -7 -7
-11 =7 -7 =11
5 7 00 7 500
CNM = . 11 Skew T =
o 0 fz 0 0 3%
7 11 7 7
0 0 z% 0 0 %1%
-7 -7 -7 -7
-7 =11 -11 -7
2 6 00 % 7 00
0 002 0 000
0 0000 0 0%
O 0 00 0 0 00
=L o000 Ztoo
Skew Omega =
0 000 0 0 0%
0 002 0 000
0 00 0 0 00O
-1 -1
o oozt o oo
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1 1 1 1
0 0 15 13 0 0 15 13
o o L L o o L L

|
[
|
[
—_
o N
[
o N
|
[
|
[t
[
o N
|
o N

12 12 12 12

= > 0 0 333 00
0o 055 0 0 & 5
o o L L o o L 1L

[t
N
[
N
—
N
[
N

I
—

I
—_

o

o

I
-

I
—_

o

o

[y
N
[y
N
[y
N
-
N

||
(=Y
||
=
o
o
||
(=Y
||
(=Y
o
o

[
N
—
N
—
N
|
N

11 7 7 7
L Z 000 0 I £
7 11 7 7
s 8 0 g 0 0 70 10010100
11 7 7 7 7 01001001
00 %5 72 7 7 0 3
00100010
o £ z 1 7 o 7 7
8 4 3 3 i 2 10010100
M0= N0=
oo%%%zoo 01001001
. o , 10010100
0 0 2 0 5 % 0 % 00100010
7 7 7 11 7 01001001
g 7 0 7 0 0% 7
7 7 7 7 7 11
s 072 7 0 %5 73

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

NM = 7T + 21Q
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"IS NM in Vec(K)?", true

Z
<
—

1IN
|N
'—\
|I\J
=
1IN
1IN
|N
'—\
1IN
1IN
1IN
1IN
1IN
1IN
1IN
1IN
1IN
1IN
N
N[N
ENEN|
N[N
N —

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

MN

63 287 140 63 63 322 133 805 133 189 805 133 133 189 805 133 ¢
29 29 29 29 29 29 58 174 58 58 174 58 58 58 174 58 1

T=22/1,rank = 3, ratio = 22/3 , n?/r = 64/3
T'=42/1,r =2/3,7/n%=11/32

pz =5/36, min T = 80/9, T-check is positive? 118/9
max r = 36/5 , r-check is positive? 7/12

IS NOMO a combination of T and Omega? , true
NoMo = 3T + 210

There are, 1, partitions and, 8, ranges, with a group size of, 6

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

dim span idems 6 vs no. of idems 8

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

"RG1" = {3, 6, 8}
"RG2" = {3, 5, 6}
"RG3" = {4, 7, 8}
"RG4" = {3, 4, 8}
"RG5" =1{3, 4, 5}
"RG6" = {2, 4, 7}
"RG7" ={1, 7, 8}
"RG8" =1{1, 2, 7}
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2 31 -8 -8 -4 -4 31 -1
18 72 9 9 9 9 36 72
31 25 =8 -1 -4 -4 31 =8
72 18 9 72 9 9 36 9
-8 =8 17 -1 31 31 =-16 -1
9 9 9 36 36 36 9 36
=8 -1 =1 17 -1 =8 -1 -1
9 72 36 9 72 9 36 36
M = Nc =
-4 =4 31 -1 25 31 -8 =8
9 9 36 72 18 72 9 9
-4 -4 31 -8 31 25 -8 -1
9 9 36 9 72 18 9 72
31 31 -16 -1 -8 -8 17 —1
36 36 9 36 9 9 9 36
-1 -8 -1 -1 =8 -1 -1 17
72 9 36 36 9 72 36 9
31 =5 =5 31 =5 31 =5 =5
36 36 36 36 36 36 36 36
-5 31 =5 =5 31 =5 =5 31
36 36 36 36 36 36 36 36
-5 =5 31 =5 =5 =5 31 =5
6 36 36 36 36 36 36 36
31 =5 =5 31 =5 31 =5 =5
36 36 36 36 36 36 36 36
-2 31 =5 =5 31 =5 =5 31
36 36 36 36 36 36 36 36
31 =5 =5 31 =5 31 =5 =5
36 36 36 36 36 36 36 36
== =5 31 =5 =5 =5 31 =5
36 36 36 36 36 36 36 36
-5 31 =5 =5 31 =5 =5 31
36 36 36 36 36 36 36 36
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, 31 -16 -16 -8 =8 31 -1
100 25 25 25 25 50 100
31, =16 -1 -8 =8 31 -16
100 25 100 25 25 50 25
-8 =8 4 =1 31 31 -16 -1
17 17 68 68 68 17 68
-8 -1 -1 4 =1 =8 -1 -1
17 136 68 136 17 68 68
Mc-scaled = Nc-scaled =
-8 -8 31 -1 ; 31 -16 -16
25 25 50 100 100 25 25
-8 -8 31 -16 31 ; =16 -1
25 25 50 25 100 25 100
31 31 -16 -1 -8 -8 4 -1
68 68 17 68 17 17 68
-1 =8 -1 -1 =8 -1 -1 4
136 17 68 68 17 136 68
-3 =3 -3 -3 =3
1 31 31 1 31 1 31 31
-5 -5 =5 -5 =5
33 1 3w 3w !l 3ol
> =2 ] =2 =2 =2 1] =2
31 31 31 31 31 31
-5 =5 -5 -5 =5
1 53 357 1 57 1 37 3%
-5 -5 =5 -5 -5
31 1 3w 31 ! 3ol
=5 =5 =5 -5 =5
1 31 31 1 31 1 31 31
-5 -5 -5 -5 -5 -5
317 31 ! 3 03T o3 b3
-5 -5 =5 -5 =5
ETE T s N N T
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1l -1 -1 1 -1 1 =1 -1
18 36 18 9 36 18 18 18
-1 1 -1 -1 1 -1 -1 1
36 18 18 18 18 36 18 9
-1 -1 1 =1 -1 -1 1 -1
36 36 9 18 36 36 9 18
1l -1 -1 1 -1 1 =1 -1
NoM. = 18 36 18 9 36 18 18 18 MoN.. —
R S S WS e DS s s L B
36 18 18 18 18 36 18 9
1l -1 -1 1 -1 1 =1 -1
18 36 18 9 36 18 18 18
-1 -1 1 -1 -1 -1 1 -1
36 36 9 18 36 36 9 18
-1 1 -1 -1 1 -1 -1 1
36 18 18 18 18 36 18 9
1l -1 -1 1 -1 1 =1 -1
18 36 36 18 36 18 36 36
-1 1 -1 -1 1 -1 -1 1
36 18 36 36 18 36 36 18
-1 -1 1 =1 -1 -1 1 -1
18 18 9 18 18 18 9 18
1 -1 -1 1 -1 1 -1 -1
9 18 18 9 18 9 18 18
commutator =
-1 1 =1 -1 1 -1 =1 1
36 18 36 36 18 36 36 18
1l -1 -1 1 -1 1 =1 -1
18 36 36 18 36 18 36 36
-1 -1 1 -1 -1 -1 1 -1
18 18 9 18 18 18 9 18
-1 1 -1 -1 1 -1 -1 1
18 9 18 18 9 18 18 9
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0 0 32 7 0 0 3 =
0 0 s 3% 0 0 = Iz
25 0 0 323200
%5 3 0 0 3 4 0 0
0 0 s 3% 0 0 3 Iz
0 0 32 73 0 0 3 =
S5 3 0 0 2 55 0 0
2 00 £ 3200

Eigenvalues M,

[0., 0.6666666667, 0.9583333333, 5.708333333, 2.764470495, 0.110529505,
2.754892744, 0.147885034]

Eigenvalues N,
[0.,0.,0.,0.,,0., 3.,2.474410667, 1.414478221]
Eigenvalues M.-scaled

[0., 0.6900000000, 1.633400282, 0.0713056009, 3.473569042, 0.417607428,
1.631532414, 0.0825852329]

Eigenvalues N.-scaled

[0., 0., 0.,,0.,0.,3.483870968, 2.873509162, 1.642619870]
NullSpace M,

{[1,1,1,1,1,1,1, 11}

NullSpace N,

{[O’ 01 _1’ O’ 01 O’ 11 0]’ [O’ _1’ 01 O’ O’ 01 01 1]1 [01 _1’ O’ 01 1’ O’ 05 O]’ [_1’ 01 O’ O’ 05 11
01 0]1 [_11 01 O’ 11 01 O! O’ 0]}

Eigenvalues M
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[0.6666666667, 0.9583333333, 5.708333333, 2.764470495, 0.110529505,
9.145704965, 0.142342103, 2.503619601]

Eigenvalues N
2.,3.,3,0,0.,0.,0.,0.]

NullSpace My

{}
NullSpace Ny

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

Eigenvalues M

[0., 0., -0.8750000000, -2.625000000, 2.950746158, -2.075746158,
5.795540962, -3.170540962]

Eigenvalues N

[0.,0.,0.,0.0.,,-3.,5.274917218, -2.274917218]
NullSpace M

{[o, -1,0,0,-1,0,0,1],[1,0,0,-1,0, 1, O, O]}
NullSpace N

{[0’ _17 01 O’ 01 01 01 ]-]1 [Ol _]-’ 01 Ol 11 05 07 O]: [_11 01 01 ]-5 01 O’ 05 0]1 [O’ 05 _11 O’ 05 07
1) O]’ [_1’ 01 O’ O’ 01 1’ O’ O]}

Harmonic Basis

= = O = O = = O
P O R P PR O R B
= = O = O =k = O
= = O = O =k = O
m O R Rk Rk O R BB

O R B O =B Rk O =
O B R O R = O K
O B B O R = O K=
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TRACETWO =1
det AT =0

00

o
o o=
o
o
o
o [e21[¥,1

o
o
o 9=
o
o
o [e2][F;]

o [«2][9;]
(@)
o o=
(@)

o
o
o
o

AT =

o o=

o [«2][9;]
o A=

o

o
o (e][V;]

o

o
o
o
o AR O
o
o
o
o (2] (O I [V

A

2
6
AT ranking is 3, "vs", 5

_ -1 2 4 _
Level2det——1024(84+125 s“+s7)(-1+s)

RANK of R is 5

R rankingis 2, "vs", 5
RBAR ranking 1, "vs", 4
RANK of B is 5

B rankingis 3, "vs", 5
BBAR ranking 1, "vs", 3

"R CYCLES", (1 + v[4] v[6]) (1 + v[3]V[5])
"B CYCLES", 1 + v[1] v[3] v[8]
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Eigenvalues
R: [1.,-1.,1,-1,0.,0.0.,0.]

B: [0,0.,0,O0.,O0.,1.,-0.5000000000 + 0.8660254040 I, -0.5000000000 -
0.8660254040 I]

NullSpace of R

{[o, 1,0,0,0,0,0,0]1I1,0,0,0,0,0,0,0]I0,0,0,0,0,0, 0, 11}
NullSpace of B
{[o,0,0,1,0,0,0,0]I0,0,0,0,1,0,0,0]I0,0,0,0,0, 1, 0, 0}
NullSpace of R*

{[1,0,0,0,0,0,-1,0],I0,0,0,0,0,1,-1,0], [0, 1, 0,0, -1, 0, O, OJ}
NullSpace of B*

{[-1,0,0,0,0,1,0,0],I[-1,0,0,0,0,0, 1, 0], [0,-1,0,0, 1, 0, 0, O}
FIXED POINTS DIMENSION 1

o 7 7 0 O O O 14 01111001
7 0 O O O O 7 14 10010111
7 0 0 14 0 7 14 14 10010111
PROTO-M = O 0 14 0 14 14 14 O N = 11101110
0 O 14 0 7 7 O 10010111
O 0 7 14 7 0 0 O 01111001
O 7 14 14 7 0 0 14 01111001
14 14 14 0 O O 14 O 11101110

"RANK of Nis ", 3, "RANK of Mis ", 6
"RANK of the KERNEL is ", 3

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

degree 2: % (v[1]v[2] + v[1]vI3] + 2Vv[1]v[8] + v[2]v[7] + 2Vv[2]v[8] + 2Vv[3]v[4] + VI
3]lvi6] + 2v[3]v[7] + 2Vv[3]v[8] + 2Vv[4]v[5] + 2v[4]v[6] + 2Vv[4]v[7] + v[5]v[6] + V[5]v
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[7]1 + 2v[8]v[7])
degree 3 : % (v[1]v[2]vI8] + vI1]v[3]vI8] + v[2]vI8]v[7] + v[3]vI4]vi[6] + v[3]vi4]vI7]
+ v[3]v[8]lv[7] + v[4]v[5]v[6] + v[4]v[5]vI[7])

2,43

Group spectrum 1+ t+t
KERNEL STRUCT URE

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

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

m3=1[0000010000,1,00,000,00°0,00000000,0,0,0,o0,
0o0001,0110,000001110,0,0,0,0,0, 0, 0]

supp 13 = {6, 11, 36, 38, 39, 46, 47, 48}

u3 =1[0,1,0,0,0,1,1,0,0,0,1,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0, 1, 1, 0, O,
0001,1,01,1,0,00001,11,10,0,0,0,0, 1, 1, 0]

supp u3 ={2,6, 7,11, 12, 18, 28, 29, 35, 36, 38, 39, 45, 46,47, 48,54, 55}

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

RPARTS [1]
BPARTS [1]

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

2,1, 3]
B-BLOCKS,

[2, 3, 1]

with invariant measure, [1, 1, 1]

N by blocks, N - check: true

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

dim(span of partition vectors), rank(Ng), rank(N): 3,3, 3

LIE STRUCT URE

Dimension of Lie algebra: 23, Shape: 3® 20/18

CLB =

O B B O O O O =

_ O O O »r O O
O O O r O r =, O

R and B Cycles. V.
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00030200 3030000 3
00303000 30300001
ooio0io000 30300001
QR—OOO%O%OOQF%O%OOOO%
ooioiooo 30300001%
00030300 3030000 3
00030300 30300001
00020200 3030000 3

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

Qg in Vec(K)?, {{1, 3, 8}}, true

-1 1 -1 1 -1 1 =1 -1
12 4 6 2 12 4 6 2
1 -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
- =1 1 -1 7 =1 1 =1
12 12 6 6 12 12 6 6
-1 =5 -1 1 -1 7 =1 1
v 12 12 6 6 12 12 6 6

1 -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
-1 1 -1 1 -1 1 =1 -1
12 4 6 2 12 4 6 2
-1 1 -1 1 -1 1 =1 -1
12 4 6 2 12 4 6 2
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6

Omega-checks true, true

"I-V is singular"

3 5 3 5 -
nR=(o 02 & 2 20 o)vs(o 000000 O0) uvsQ-v)-1
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n3=(% 010000 %)vs(% 0

w|—

0000 %) Qg vs QU+V) 1

LOCAL GROUPS

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

1’ "range"’ [4’ 5’ 7]’ [[71 51 5’ 4’ 5’ 7’ 7’ 4]’ [7l 4’ 4’ 5’ 4’ 7’ 7’ 5]’ [5’ 7’ 7’ 4’ 7’ 5’ 5’
4],[5,4,4,7,4,5,5,7,[4,7,7,5,7,4,4,5],[4,5,5,7,5,4,4, 7]

2’ "range", [3’ 7’ 8]’ [[8’ 7’ 7’ 3’ 7’ 8’ 8’ 3], [8! 3’ 3’ 71 3’ 8’ 8’ 7]’ [7’ 8’ 8! 3’ 81 7’ 7’
3]’ [7’ 3’ 3’ 8’ 3, 7’ 7’ 8]’ [3’ 8’ 8’ 7’ 8’ 3’ 3, 7]’ [3’ 7’ 7’ 8’ 7’ 3’ 3’ 8]]

3’ "range"! [3’ 4’ 7]’ [[7’ 4’ 4’ 3’ 4’ 7’ 71 3]’ [7’ 3’ 3’ 4’ 3’ 7’ 7’ 4]’ [4’ 71 7’ 3’ 7’ 4’ 4’
3]’ [4l 3’ 3’ 7’ 3’ 4’ 4’ 7]’ [3’ 7’ 7’ 4’ 7’ 3’ 3’ 4]’ [3l 4’ 4’ 7’ 4’ 3’ 3’ 7]]

4’ "range"! [2’ 7’ 8]’ [[81 7’ 7’ 2’ 7’ 8’ 8’ 2]! [8’ 2’ 2’ 71 2! 8’ 8’ 7]’ [7’ 8’ 8’ 2’ 81 7’ 7’
2),17,2,2,8,2,7,7,8],12,8,8,7,8,2,2,7],12,7,7,8,7, 2, 2, 8]

5’ "range"’ [4’ 5’ 6]’ [[6’ 5’ 5’ 4’ 5’ 6’ 61 4]’ [6’ 4’ 4’ 5’ 41 6’ 6’ 5]’ [5’ 61 6’ 4’ 6’ 5’ 5’
4]’ [5’4’ 4’ 6’ 4’ 5’ 5’6]’ [41 6’ 6’ 5’6’ 4’ 4’ 5]’ [4l 5’ 5’6’ 5’41 4’ 6]]
4

6’ "ra’nge"’ [3’ 4’ 6]’ [[61 4’ 4’ 3’ 4’ 61 6’ 3]’ [6’ 3’ 3’ 4’ 3’ 6’ 61 ]’ [41 6’ 6’ 3’ 6’ 4’ 4’
3]’ [4’ 3’ 3’ 6! 3’ 4’ 4’ 6]’ [31 6’ 6’ 4’ 6! 3’ 3’ 4]’ [3’ 4’ 4’ 6’ 4! 3’ 3’ 6]]

7’ "range"’ [1! 3, 8]’ [[81 3’ 3’ 1! 3’ 8’ 8’ 1]’ [8’ 1, 1’ 3’ ll 8’ 8! 3]’ [3! 8’ 8’ 1, 8’ 3’ 3!
1]’ [31 1’ 1’ 8! 1’ 3’ 31 8]! [1’ 81 8’ 3’ 8’ 1! 1’ 3]’ [1’ 3’ 3’ 8’ 3’ 1, 1’ 8]]

8’ "range"’ [17 2’ 8]’ [[81 2’ 2’ 1’ 2’ 8’ 8’ 1]’ [8’ 1, 1’ 2’ l’ 8’ 81 2]’ [21 8’ 8’ 1, 8’ 2’ 21
1]’ [21 1’ 1’ 8’ 1’ 2’ 21 8]’ [1’ 81 8’ 2’ 8’ 1’ 1’ 2]’ [1’ 2’ 2’ 8’ 2’ 1! 1’ 8]]

100
"group has", 6, "elements” Group element1,1=|0 1 O
001
g1 = [l
g2 = |1, 2]]
g3 = [I2, 3]

g4 = (1,3, 2]]
gs = [[1, 2, 3]]

linear dimension, 5
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"Symmetric?", true

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

"Basis for Z(G)"

1, "coeff", 2

Z[1] =

O O =
o = O
o

2, "coeff", 1

011
Z[2]=|1 0
110

=

Check abelian

1, 2, true
1. 1. 1.
EIGS =
2. —-1. -1.
PermChars :=
111111
311 1
311 1
111111

Group spectrum: 1+ t+ t2 + 3

Molien Series to order 10: 1+ t+2t2+3t3 +4t% +5t° + 7t + 8t7 + 10t + 12
t9 + 14¢10

n-choose-rank

250 of 686 08/22/2008 08:40 AM



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

{1,101, 2,314,142, 01, 2, 41}, {3, [1, 2, 51}, {4, [1, 2, 6]}, {5, [1, 2, 7}, {6, [1, 2, 8]}, {7, [1,
3,414 18,11, 3,514, {9, [1, 3, 6]}, {10, [1, 3, 71}, {11, [1, 3, 8]}, {12, [1, 4, 5]}, {13, [1,
4,60}, {14, [1, 4, 71}, {15, [1, 4, 8]}, {16, [1, 5, 6]}, {17, [1, 5, 71}, {18, [1, 5, 8}, {19,
[1, 6, 71}, {20, [1, 6, 81}, {21, [1, 7, 81}, {22, [2, 3, 41}, {23, [2, 3, 51}, {24, [2, 3, 6]},
{25,12,3,71},{26, [2, 3, 81}, {27, [2, 4, 51}, {28, [2, 4, 6]}, {29, [2, 4, 71}, {30, [2, 4,
81}, {31,12,5,61},{32,12, 5, 71},{33, [2, 5, 81}, {34, [2, 6, 71}, {35, [2, 6, 8]}, {36, [2,
7,814,{37,[3, 4, 51}, {38, [3, 4, 61}, {39, [3, 4, 71}, {40, [3, 4, 8]}, {41, [3, 5, 6]}, {42,
[3,5, 71}, {43, [3, 5, 81}, {44, [3, 6, 71}, {45, [3, 6, 81}, {46, [3, 7, 81}, {47, [4, 5, 6]},
{48, [4, 5, 71}, {49, [4, 5, 8]}, {50, [4, 6, 7]}, {51, [4, 6, 81}, {52, [4, 7, 8]}, {53, [5, 6,
71, {54, [5, 6, 8]}, {55, [5, 7, 81}, {56, [6, 7, 8]}

KERNEL HIERARCHY

T3 =
(00000100001000000000000000000

{6, 11, 36, 38, 39, 46, 47, 48}

u3 =
(01000110001100000100000000011

{2,6,7,11, 12, 18, 28, 29, 35, 36, 38, 39, 45, 46, 47, 48, 54, 55}

picheck (2 2 4 4 2 2 4 4)

me =
(1100002000012201222220110002)

uz2 =
1111 1 1 1111 111111 111 11
(333300303033330333333033303

picheck (4 4 8 8 4 4 8 8)

ml=(4 4 8 8 4 4 8 8)

picheck (4 4 8 8 4 4 8 8)

Column Projections
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00000O0OT10O0
000010O00O0
00001O0O00O0
P = 00010000 idem-checks NO-checks
000010O00O0
00000O0OT1O0
0000O0O0O10O0
0001000O00O0
0000O0O0OT1O0
0010000O00O0
0010000O00O0
Py = 000006001 idem-checks NO-checks
0010000O00O0
0000O0O0OT1O0
00000O0OT1O0
00000O0OO0T1
00000O0OT10O0
0010000O00O0
0010000O00O0
P3 = 00010000 idem-checks NO-checks
0010000O00O0
00000O0OT10O0
00000O0OT10O0
000100O00O0
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0O 00O0O0O0T1O0
01 000O0O00O
01 0000O00O
Py = 00000001 idem-checks NO-checks
01 000O0O0O
0O 0O0O0O0O0T1O0
0O 000O0O0T1O0
0 000O0O0O0O1
0O00O0O0O01O0O0
0O000O010O0O0
000010O0O
Ps = 00010000 idem-checks NO-checks
0O000O010O0O
0O000O0O01O0O0
0O000O0O01O0O0
00O0100O0O
0O 00O0O01O0O0
001000O00O
00100O0O00O
Pg = 00010000 idem-checks NO-checks
001000O00O0
0O 00OO0O01O0O0
0O 00O0O01O0O0
0 00100O00O0
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idem-checks NO-checks

O B P O O O O =
O O O O O o o o
O O O O B = O
O O O O O O o o
O O O O O O O O
o O O O O O O O
O O O O O O o o
_ O O O »m O O O

idem-checks NO-checks

O B B O O O O =
O O O O = = O
O O O O O O o o
o O O O O O O O
O O O O O O o o
o O O O O O O O
o O O O O O O O
= O O O mr O O O

Row Projections

[
o

o

o

o

o A
N|—

D~ D=
N[~ N~
EN TN

(@)
(@)
(@)
N|—
(@)
(@)
(@)
N|—

PP = idem-checks

o
AN
N~

o
NI

o

o

o

N R N [
o
o
o
o
N~ D
N~ N
o

o
o
o
N[~
o
o
o
N[~
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NN NN NN N NN N[N NN N
[ NN NN NN NN [ N N[N
NN N NS N NS NN NN NS
Nt NN NN NS NN NS NS NS
NN NN NN N NN N[N NN N
NN N [ S NN N NN NN N[N
N NN NN NS NN NS NS NS
NN NS NS NS NS NN NN NS
I
=
Z
o o o -l O o o —|N
| o o o o =N =N o
=+ O o o © A -+ O
o At I+ O —+ O o o
o o o -l O o o —|N
o —|N N o —|ON o o o
o At s O —+ O o o
=+ O o o © HAx -+ O
I
—

CHECKING NULLSPACES

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

(%]
-
@]
]
=
v
o
(a4
o O © © O
~
| © O O un
(7Y
© © © o
w O O O O
o O ©O © o
(%)
| © © O +
~
oS O O O |
- O O O O
S O O O
o ©O ©o —+H O
o O +H O O
o < O O O
—
© ©o © o
— O O O O
—
| | © © o
—
©c o |, | ©
Il
)
<
1
(]
-

mAviakerNC(0 1 1 0 -2)

MO is invertible. det= 381271/104976

wv

4

O

(V)

=

o

[aa]

[~
LR o T R R S R R )
+ + + + + + + +
N u©L uBL u©uL u©vu un»u u Yy
N r~ - ~ = o =
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nmxt = (8)
10000110 10000110
01101000 01001000
01101000 00100O0O0O
RNore |0 0010001 o foo010000
01101000 01001000
10000110 10000110
10000110 10000110
00010O0O0T1 0000O0O0O0O1
10000110 10000110
01101000 01001000
01101000 00100O0O0O
angae [0 0010001 . 00010000
01101000 01001000
10000110 10000110
10000110 10000110
00010O0O0C1 0000O0O0O0C1

Do these reconstitute N? , true

Ranks: 5, 5, "vs", 3
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7 7 11 7
0 0 77 0 0 g
11 7 7 7
0 0 e 0 0 73
-7 =11 -11 -7
2 6 9% 2 °0F
-7 -7 -7 -7
CNM = 1 . Skew T =
0 0 e 0 0 73
7 7 11 7
0 0 24 0 0 % g
-11 -7 -7 -11
s 2 0073 % 00
-7 -7 -7 -7
0 0 00 O 0%0
oo%oo 0 00
-1 -1
o o0zt o 0o
0O 0 00 O O 0O
Skew Omega =
oo%oo 0 0
0 0 00 O 0%0
-1 -1
=L o 00 = oo
0 0 00 0 00
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1 1 1 1
0 0 15 13 0 0 15 13
o o L L o o L L

—_
N
[
N
[
N
|
N

|
[

|
[

o

o

|
[

|
[t

o

o

[
N
—
N
—
N
|
N

=l
N
(=Y
N
o
o
=l
N|—
=l
N
o
o

1 1 1 1
0 0 1 1o 0 0 1 1o
o o L L o o L L

[t
N
[
N
—
N
[
N

I
—

I
—_

o

o

I
-

I
—_

o

o

[y
N
[y
N
[y
N
-
N

||
(=Y
||
=
o
o
||
(=Y
||
(=Y
o
o

[
N
—
N
—
N
|
N

11 7 7 7
222 00 0 0 %
7 11 7 7
§ ¢ 0 0 0 0 5 3 10000110
7 o L7 g 7 7 7 01101000
8 3 4 8 4 4
01101000
o o < L 7 7 7
4 3 4 4 7% 00010001
Mo = 7 11 7 7 No=lo1101000
000 2% 5 35 0
S 10000110
0 0 g 7 5§ ¢ 00 10000110
o I I 7 7 o 1 7 00010001
8 4 4 8 3 4
/7 7 7 7 11
i 7 ¢ 900 7%

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

NM = 7T + 21Q
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"IS NM in Vec(K)?", true

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

MN

63 217 1183 63 63 1841 133 805 189 805 805 133 189 805 805 13:
20 87 87 29 29 174 58 174 58 174 174 58 58 174 174 5

T=22/1,rank = 3, ratio = 22/3 , n/r = 64/3
T =42/1,r =2/3,7T/n%=11/32

p2 =5/36, min T = 80/9, T-check is positive? 118/9
max r = 36/5, r-check is positive? 7/12

IS NOMO a combination of T and Omega? , true
NoMo = 3T + 210

There are, 1, partitions and, 8, ranges, with a group size of, 6

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

dim span idems 6 vs no. of idems 8

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

"RG1" = {4, 5, 7}
"RG2" = {3, 7, 8}
"RG3" =1{3,4, 7}
"RG4" = {2, 7, 8}
"RG5" = {4, 5, 6}
"RG6" = {3, 4, 6}
"RG7" =1{1, 3, 8}
"RG8" = {1, 2, 8}
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2 31 -1 -8 -4 -4 -8 31
18 72 72 9 9 9 9 36
31 25 -8 -8 -4 -4 -1 31
72 18 9 9 9 9 72 36
-1 =8 17 -1 =8 -1 -1 =1
72 9 9 36 9 72 36 36
-8 =8 -1 17 31 31 -1 =16
9 9 36 9 36 36 36 9
Mc = Nc =
-4 -4 =8 31 25 31 -1 -8
9 9 9 36 18 72 72 9
-4 -4 -1 31 31 25 -8 -8
9 9 72 36 72 18 9 9
-8 -1 -1 -1 -1 =8 17 -1
9 72 36 36 72 9 9 36
31 31 -1 -16 -8 -8 -1 17
36 36 36 9 9 9 36 9
31 =5 =5 =5 =5 31 31 =5
36 36 36 36 36 36 36 36
-5 31 31 =5 31 =5 =5 =5
36 36 36 36 36 36 36 36
-5 31 31 -5 31 =5 =5 =5
36 36 36 6 36 36 36
-5 =5 =5 31 =5 -5 =5 31
36 36 36 36 36 36 36 36
—-> 31 31 =5 31 =5 =5 =5
36 36 36 36 36 36 36 36
31 =5 =5 =5 =5 31 31 =5
36 36 36 36 36 36 36 36
31 =5 =5 =5 =5 31 31 =5
36 36 36 36 36 36 36 36
-5 =5 =5 31 -5 =5 =5 31
36 36 36 36 3 36 36 36
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Mc-scaled =

[t

w
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—_
I o
= S

=
W
[e)]

| .-||
oo Noo

| N
[0's) vl

| N
[o'e) (a2

w
= N

(o)]
(0]

31 -1 -16
100 100 25
-16 -16
1 5
=8 =1
17 1 8
-8 =1
17 68 1
-8 —-16 31
25 25 50
-8 -1 31
25 100 50
-1 -1 -1
136 68 8
31 -1 =16
68 6 17
-3 —> =—>
1 31 1 31
ETIE 5 )
- -5
T T )
I e R A |
31 31 31
=5 =>
31 1 1 31
1] =2 =2 =
31 31 31
1 =2 =2 =2
31 31 31
I e R A |
31 31 31

|
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| N
o0 (a

| N
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|
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-
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| w
w1 =

| w
;) =

w
(=)
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-8 -16 31
25 25 50
-8 -1 31
25 100 50
-1 -1 =1
136 68 68
31 -1 =16
68 68 17
31 -1 -16
100 100 25
-16 -16
1 5 25
=8 -1
17 1 8
-8 -1
7 68 1
1 1 31
-3 —> =3
31 31 31
-3 —> =3
31 31 1
-5 =5
3T 31 1L
-3 =5 =5
31 31 31
=5
1 1 31
-3
1 1 31
-5 -5
3T 31 1

Nc-scaled =
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NcMc =
1 -1
18 36
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36 18
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18 9
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18 18
=1 1
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18 18
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MCNC =

commutator =
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0 0 3 3¢ 0 0 I3 =
0 0 T3 3 0 0 3 3=
3 i3 0 0 s 35 0 0
S+ 5 0 0 35 5 0 0
0 0 T3 3 0 0 3 3
0 0 3 3¢ 0 0 I3 =
% 3 0 0 3 & 0 0
25 0 0 3332 00

Eigenvalues M,

[0., 0.6666666667, 0.9583333333, 5.708333333, 2.764470495, 0.110529505,
2.754892744, 0.147885034]

Eigenvalues N,
[0.,0.,0.,0.,,0., 3.,2.474410667, 1.414478221]
Eigenvalues M.-scaled

[0., 0.6900000000, 1.633400282, 0.0713056009, 3.473569042, 0.417607428,
1.631532414, 0.0825852329]

Eigenvalues N.-scaled

[0., 0., 0.,,0.,0.,3.483870968, 2.873509162, 1.642619870]
NullSpace M,

{[1,1,1,1,1,1,1, 11}

NullSpace N,

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

Eigenvalues M
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[0.6666666667, 0.9583333333, 5.708333333, 2.764470495, 0.110529505,
9.145704965, 0.142342103, 2.503619601]

Eigenvalues N

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

NullSpace My

{}

NullSpace Ny

{{-1,0,0,0,0,1,0,0}][-1,0,0,0,0,0,1,0][00,0,-1,0,0,0, 1], [0, -1, 1, O, O, O,
o,0}Io0,-1,0,0,1,0,0, O}

Eigenvalues M

[0., 0., -0.8750000000, -2.625000000, 2.950746158, -2.075746158,
5.795540962, -3.170540962]

Eigenvalues N

[0.,0.,0.,0.0.,,-3.,5.274917218, -2.274917218]
NullSpace M

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

{[_]—5 07 01 O’ 01 01 11 0]1 [Ol 01 05 _11 01 05 07 1]1 [05 _11 ]-’ 05 01 O’ 05 0]1 [O’ _]-5 01 O’ ]-’ 07
0) O]’ [_1’ 01 O’ O’ 01 1’ O’ O]}

Harmonic Basis

_ = = O = O O =
H = =B O B O O K
O B B B O = K=k =
R =B B O Rk O O R
O B B B O H KB =

_H O O B KRB Rk = O
_ O O B = = = O
R O O B Rk R R O
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TRACE TWO
det AT =0

00

o
o

o [«2][9;]
(@)

AT =

o o=

=1

o
o o=

o Ol

o
o

o o=
o

o
o |l O

2
6

(@) o= o o
o o o o (@)
o o o o
o o olun

o (e][V;]
o

o
o
o
(@) A= O|u

A

AT ranking is 4, "vs", 6

Level 2 det =

RANK of R is

L
256

6

(3+52)(=7+s)(=1+5)

R rankingis 3, "vs", 6

RBAR ranking 1, "vs", 4

RANK of B is

6

B ranking is 4, "vs", 6

BBAR ranking 1, "vs", 3

"R CYCLES", (1 + v[3] v[5] (1 + v[8] v[7])
"B CYCLES", 1 + v[1] v[3] v[8]
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R: [1,-1,1,-1,0,0.,0.,0.]
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B: [0,0.,0,O0.,O0.,1.,-0.5000000000 + 0.8660254040 I, -0.5000000000 -

0.8660254040 I]

NullSpace of R

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

NullSpace of B

{0,1,0,0,0,0,0,0],10,0,0,0, 1,0, 0, 01}

NullSpace of R*

{[01 _]-7 01 01 ]-1 O’ 01 0]1 [_11 01 01 O’ 01 ]-5 O! O]}

NullSpace of B*

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

FIXED POINTS DIMENSION 1

00 5 5
00 5 5
55 0 O
PROTO-M = > 5 00
00 5 5
00 5 5
5 5 10 10
5 5 10 10

0
0
5
5
0
0
5
5

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

"RANK of the KERNEL is ", 3

vrT L1 © O U1 U1 O O

ol U

10 10
10 10

o O W

ol U

o O U1 un

= R O O B B O O

_ = O O = = O O

e == T

_ =R == O O =R

R R O O ~r B O O

_ = O O = = O O
O O H K KR H = =
O O R PR R R KB R

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

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

12

degree 2: L (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]

24

71 + v[2]1v[8] + v[3]v[5] + v[3]vI6] + 2Vv[3]v[7] + 2Vv[3]v[8] + v[4]v[5] + v[4]v[6] + 2V
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[4]v[7] + 2v[4]v[8] + v[5]v[7] + v[5]v[8] + v[6]Vv[7] + v[6]V[8])
degree 3 : % (v[3]+ v[4]) (Vv[7] + v[8]) (v[1] + v[2] + v[5] + v[6])

2 3

Group spectrum 1+ t+t“+t
KERNEL STRUCT URE

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

"RG1" = {4, 6, 8}
"RG2" = {4, 6, 7}
"RG3" = {3, 6, 8}
"RG4" = {3, 6, 7}
"RG5" = {4, 5, 8}
"RG6" = {4, 5, 7}
"RG7" ={3, 5, 8}
"RG8" ={3, 5, 7}
"RG9" = {2, 4, 8}

"RG10" = {2, 4, 7}
"RG11" = {2, 3, 8}
"RG12" =1{2, 3, 7}
"RG13" = {1, 4, 8}
"RG14" = {1, 4, 7}
"RG15" = {1, 3, 8}
"RG16" = {1, 3, 7}

m3 =[0,0,00000001,1001,10000000001,100,1,1,0,
oo0000000001111001111,0,0,0,0, 0]

supp 3 ={10, 11, 14, 15, 25, 26, 29, 30, 42, 43, 44, 45, 48, 49,50, 51}

u3 =10,0,0,0,0,0,0,0,0,1,1,0,0,1,1,0,0,0,0,0,0,0,0,0,1,1,0,0, 1, 1, O,
oo0000000001111001111,0,0,0,0, 0]
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supp u3 ={10, 11, 14, 15, 25, 26, 29, 30, 42, 43, 44, 45, 48, 49,50, 51}

Action of R on ranges, [[10], [9], [6], [5], [12], [11], [8], [7], [12], [11], [8], [7], [10], [9],
(6], [51]

Action of B on ranges, [[3], [1], [15], [13], [4], [2], [16], [14], [4], [2], [16], [14], [3], [1],
[15], [13]]

g=(+ L i L1 1t 1t 1 1 1 1 1 1 1 1 1 1
16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16

RPARTS [1]

BPARTS [1]

o« = (1)

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

2,1, 3]
B-BLOCKS,

(3,1, 2]

with invariant measure, [1, 1, 1]

N by blocks, N - check: true

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

dim(span of partition vectors), rank(Ng), rank(N): 3,3, 3

LIE STRUCT URE

Dimension of Lie algebra: 27, Shape: 3@ 24/22
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|
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|
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Qr in Vec(K)? , {{7, 8},{3, 5}}, true

Qpin Vec(K)?, {{1, 3, 8}}, true
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-1 1 -1 1 =1 1 =1 -1
12 4 6 12 6 2
i -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
-2 =1 1 =1 7 =1 1 =1
12 12 6 6 12 12 6 6
1l 5 1 =1 1 =7 1 -1
V= 12 12 6 6 12 12 6 6

i -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
-1 1 -1 1 =1 1 =1 -1
12 4 6 2 12 4 6 2
1l -1 1 -1 1 -1 1 1
12 4 6 2 12 4 6 2
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6

Omega-checks true, true

"I-V is singular”

nR=(o 020303 %)vs(o 0000000 ugvsQU-v)~!

n3=(% 030000 %)vs(% 0

w|—

0000 %) uQg vs QU+ V) 1

LOCAL GROUPS

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

1’ "range"’ [4’ 6’ 8]’ [[8’ 8’ 61 6’ 8’ 8’ 4’ 4]’ [8’ 8’ 4’ 4’ 8’ 8’ 6’ 6]’ [6’ 6’ 8’ 8’ 6’ 6’ 4’ 4]’
[6’ 6’ 4’ 4’ 6’ 67 8’ 8]’ [4’ 4’ 8’ 8’ 4’ 4’ 6’ 6]’ [4’ 4’ 67 6’ 4’ 4’ 8’ 8]]

2’ "range", [4’ 6’ 7]’ [[71 7’ 6’ 6’ 7’ 7’ 4’ 4], [7’ 7’ 41 41 7’ 7’ 6’ 6]’ [6’ 6’ 7’ 7’ 6! 61 4,
4]’ [6’ 6’ 47 47 6’ 6’ 7’ 7]’ [4’ 4’ 7’ 7’ 4’ 4’ 6’ 6]’ [4’ 4’ 6’ 6’ 4’ 4’ 77 7]]

3’ "range", [3’ 6’ 8]’ [[8’ 8’ 6’ 6’ 8’ 8’ 3’ 3], [8! 8’ 31 31 8’ 8’ 6! 6]’ [6’ 6! 8’ 8’ 6’ 61 3,
3],16,6,3,3,6,6,8,8],13,3,8,8,3,3,6,6], [3,3,6, 6, 3, 3, 8, 8]

4’ "range"! [3’ 6’ 7]’ [[71 7’ 6’ 6’ 7’ 7’ 3’ 3]’ [7’ 7’ 31 31 7
3],16,6,3,3,6,6,7,7],13,3,7,7,3,3,6, 6], [3, 3, 6,

) 6’ 6]’ [6’ 6’ 7’ 7’ 6’ 61 3!
3

7
6’ ) 3’ 7’ 7]]

5’ "range"! [4’ 5’ 8]’ [[8’ 81 5’ 5’ 8’ 8’ 4’ 4]’ [8’ 81 41 4’ 8’ 8’ 5’ 5]’ [5’ 5’ 8’ 81 5’ 5’ 4’
4],15,5,4,4,5,5,8,8],[4,4,8,8,4,4,5,5],[4,4,5,5,4, 4, 8, 8]]
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6’ "range"’ [4’ 5’ 7]’ [[7’ 7’ 5’ 51 7’ 7’ 4’ 4]1 [7’ 7 4’ 4’ 7’ 7’ 5’ 5]’ [5’ 5’ 7’ 7’ 5’ 51 47
4],[5,5,4,4,5,5,7,71,[4,4,7,7,4,4,5,5],[4,4,5,5,4,4,7,7]]
7’ "range"’ [3’ 5’ 8]’ [[8’ 8’ 5’ 57 8’ 8’ 3’ 3]7 [8’ 8’ 3’ 3’ 8’ 8’ 5’ 5]’ [5 5’ 8’ 8 5 5 3
3]1 [5’ 5’3’3’ 5’ 5’8’ 8]’ [313’ 8’ 8’3’3’ 5’ 5]’ [3’3’5’5’31318’ 8]]
8’ "range"’ [3’ 5’ 7]’ [[7’ 7’ 5’ 57 7’ 7’ 3’ 3]7 [7’ 7’ 3’ ) 7’ 7’ 5’ 5]’ [5 5’ 7’ 7 5 5 3
3]1 [5’ 5’3’3’ 5’ 5’7’ 7]’ [3,3’ 71 7’3’3’ 5’ 5]’ [3’ ’5151313,7 7]]

9, "range", [2, 4, 8], I8, 8, 4, 4, 8, 8, 2 8, 8

2], [4) 4)2’2’4’ 4’ 8) 8]’ [2,2’81 8’2’2141 4]’ [21 41 41 ,2,8’ 8]]

10, "range", 2,4, 7),[(7,7,4,4,7,7,2,2),17,7,2,2,7,7,4,4),(4,4,7,7,4, 4, 2,
2]! [4l 4l25254! 4! 7! 7]! [2!2’ 7! 752!214! 4]’ [212!4! 4!2!2!75 7]]

11’ "range"’ [2’ 3’ 8]’ [[8’ 8’ 3’ 3’ 8’ 8’ 2’ 2]’ [8’ 8’ 2’ 2’ 8’ 81 3’ 3]’ [3’ 3’ 8’ 8’ 3’ 3’ 2’
2],13,3,2,2,3,3,8,8],[2,2,8,8,2,2,3,3],[2,2,3,3,2,2,8, 8]

12’ "range"’ [2’ 3’ 7]’ [[7’ 7’ 31 31 7’ 7’ 2’ 2]1 [7’ 7’ 2’ 21 7’ 7’ 3’ 3]’ [3’ 3’ 7’ 7’ 31 31 2’
2]’ [31 3’ 2’ 2’ 3’ 3’ 7’ 7]’ [2’ 2’ 77 7’ 2’ 2’ 3’ 3]’ [2’ 2’ 37 37 2’ 2’ 7’ 7]]

,8,4,4],(4,4,8,8,4,4,1,

13, "range”, [1, 4, 8], [[8, 8, 4, 4, §, 8, 1, ], (8, 8,
8,1 , 1, 1,8, 8]]

4

1]’ [4’ 4’ 1’ 1’ 4’ 4’ 8’ 8]’ [1’ 1’ 8’ ) ) ’ ’ ] [1
4
7

_hOO

14, "range", [1, 4, 7], [[7, 7, 4,

,7,1,11,17,7,1,1,7,7,4,4],[4,4,7,7,4,4, 1,
1],[4,4,1,1,4,4,7,7], 1, 1, L1

, 1,1,7,71]

15, "range”, [1, 3, 8], [[8, 8, 3,

3 83,3],13,3,838,3,3,1,
1,03,3,1,1,3,3,8,8],[1, 1, 8,

11,1,3,3,1, 1, 8 8]]

11 7’ 7’ 3’ 3]’ [3’ 3’ 7’ 7’ 31 31 1’
) ’3’3’ 1’ 1’ 7’ 7]]

16, "range", [1, 3, 71, 1[7,7,3,3,7,7,1,1],[7,7, 1
1,13,3,1,1,3,3,7,7,,[1,1,7,7,1, 1, 3, 3], [

010
"group has", 6, "elements” Group element1,1=|0 0 1

100

g1 = I1,2,3]

g2 = 2, 3]]
g3 = [l1,3]]
g4 = ]

gs = [I1, 3, 2]]
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linear dimension, 5
"Symmetric?", true

Is Z in Vec(K)? true
(h[21 0 O 2h[1] h[2])

"Basis for Z(Q)"

1, "coeff", 2

Z[1] =

O O ==
O = O
o

2, "coeff", 1

011
Z[2]=]|1 0
110

=

Check abelian

1, 2, true

1. 1. 1.
EIGS =

2. —-1. -1.

PermChars : =

Group spectrum: 1+ t+t

Molien Series to order 10:

t2 + 14¢10

2

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

111111

011301

011301

111111
+t3

1+t+2t2+3t3+4t4+5t5+7t6+8t7+10t8+12
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n-choose-rank

{1, 1, 2,314,{2, 1, 2, 4]}, {3, [1, 2, 51}, {4, [1, 2, 6]}, {5, [1, 2, 71}, {6, [1, 2, 8]}, {7, [1,
3, 41}, {8, [1, 3, 51}, {9, [1, 3, 6]}, {10, [1, 3, 71}, {11, [1, 3, 8]}, {12, [1, 4, 5]}, {13, [1,
4, o]}, {14, [1, 4, 71}, {15, [1, 4, 8]}, {16, [1, 5, 61}, {17, [1, 5, 71}, {18, [1, 5, 8]}, {19,
(1, 6, 71}, {20, [1, 6, 8]}, {21, [1, 7, 8]}, {22, [2, 3, 4]}, {23, [2, 3, 51}, {24, [2, 3, 6]},
{25, 12, 3, 71}, {26, [2, 3, 8]}, {27, [2, 4, 51}, {28, [2, 4, 6]}, {29, [2, 4, 7]}, {30, [2, 4,
81}, {31, [2, 5, 6]}, {32, 2,5, 71}, {33, [2, 5, 8]}, {34, [2, 6, 71}, {35, [2, 6, 8]}, {36, [2,
7,81}, {37, [3, 4, 5]}, {38, [3, 4, 6]}, {39, [3, 4, 71}, {40, [3, 4, 8]}, {41, [3, 5, 6]}, {42,
(3,5, 71}, {43, [3, 5, 81}, {44, [3, 6, 71}, {45, [3, 6, 8]}, {46, [3, 7, 81}, {47, [4, 5, 6]},
{48, [4, 5, 71}, {49, [4, 5, 8]}, {50, [4, 6, 7]}, {51, [4, 6, 8]}, {52, [4, 7, 8]}, {53, [5, 6,
71}, {54, [5, 6, 8]}, {55, [5, 7, 81}, {56, [6, 7, 8]}

KERNEL HIERARCHY

73 =
(00000000011001100000000011001

{10, 11, 14, 15, 25, 26, 29, 30, 42, 43, 44, 45, 48, 49, 50, 51}

u3 =
(00000000011001100000000011001

{10, 11, 14, 15, 25, 26, 29, 30, 42, 43, 44, 45, 48, 49, 50, 51}

picheck (4 4 8 8 4 4 8 8)

m2 =
0220022220022022442244022220)

u2 =
1
(0 3

picheck (8 8 16 16 8 8 16 16)

1 1 1 1
00§§§§00

Wl
w|—

ml=(8 8 16 16 8 8 16 16)

picheck (8 8 16 16 8 8 16 16)
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Column Projections

0O 00O0O01O0O0
0O 00O0O01O0O0
00010O0O00O0
Py = 00010000 idem-checks NO-checks
0O 00O0O01O0O0
0O 00O0O01O00O0
0 000O0O0O0O1
0 000O0O0O0OT1
0O000O0O01O0O0
0O000O0O01O0O0
000100O0O
Py = 00010000 idem-checks NO-checks
0O00O0O0O01O0O0
0000O01O00O0
0000O0O0OT1O0
00000010
0O00O0O0O01O0O0
0O000OO0O01O0O0
001000O0O
P3 = 00100000 idem-checks NO-checks
0O000O0O01O0O0
0O000O0O01O0O0
0 000O0O0O0O1
0 000O0O0O0O1
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0O 0O0O0O01O0O0
0O 00O0O01O0O0
001000O00O
Py = 00100000 idem-checks NO-checks
0O 00O0O01O0O0
0O 0O0O0O01O0O0
0O 000O0O0T1O0
0O 00O0O0O0T1O0
0O000O01O0O0O
0O000O010O0O0
000100O0O
Ps = 00010000 idem-checks NO-checks
0O000O010O0O
0O00O0O010O0O
0 000O0O0O0O1
0 000O0O0O0O1
0O 00O010O00O0
0O 00O010O00O0
0O 00100O00O0
Pg = 00010000 idem-checks NO-checks
0O 00010O00O0
0O 00010O0O0
0O 00O0O0O0T1O0
00000010
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000010O00O0
000010O00O0
0010000O00O0
P; = 00100000 idem-checks NO-checks
000010O00O0
000010O00O0
00000O0OO01
0000O0O0OO01
00001O0O00O0
00001000
0010000O00O0
Pg = 001006000 idem-checks NO-checks
00001000
0000100O00O0
00000O0OT1O0
0000O0O0OT1O0
01 00000O00O0
01 00000O00O0
0001000O00O0
Py = 00010000 idem-checks NO-checks
01 0000O00O
01 0000O00O0
0000O0O0OO01
00000O0OO01
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o O O O O O O O o O O O O O o o

o O O O O o o o

O O R Rk O O -k K= O O B B O O VB K=

O O Rr Rk O O r B

O O O O +»r = O O o O O O O O o o

O O O O = = O O

o O O O O O O O o O O O = = O O

o O O O O O O o

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

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

o O O O O O O O

o O O O O O O O

_H = O O O O O O

O O O O O O O o

R B, O O O O O O

_ =B O O O O O O o O O O O O O o

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

idem-checks NO-checks

idem-checks NO-checks

08/22/2008 08:40 AM



P13

P14

P1is
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O O Rr Rk O O R B O O R Rk O O Rk B

O O R kR O O Rk B

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

o O O O O O O o

o O O O O O O O
O O O O = = O O

o O O O O O O O

O O O O +»r O O O O O O B Hr O O

o O O O O O O o

O O O O O O O o ©O O O O O O O O

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

o O O O O O o o

o O O O O O O O

= =, O O O O O O o O O O O O O O

o O O O O O O O
= = O O O O O O

_ =B O O O O O O

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

idem-checks NO-checks

idem-checks NO-checks
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1 0000O0O00O0
1 0000O0O00O0
0O00O100O0OO00DO0
0O00O100O0OO00DO0
P16 = idem-checks NO-checks
1 0000O0O00O0
1 0000O0O00O0
0O00O0O0OOT1IO0
0O00O0O0O0OOT1IO
Row Projections
1 1 1 1
ZZOOZZOO
1 1 1 1
ZZOOZZOO
1 1
00550000
oo%%oooo
PP = - L idem-checks
ZZOOZZOO
1 1 1 1
ZZOOZZOO
1 1
00000055
1 1
00000055
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11 11 10 10 10 10 10 10 10 10
ZZOOZZOO 3 3 3 3 3 3 3 3
11 11 10 10 10 10 10 10 10 10
72007200 3 3 3 3 3 3 3 3
1 1 5 5 20 20 5 5 10 10
00530000 3 33 35 3 3 3%
1 1 5 5 20 20 5 5 10 10
005350000 3333 3 3 3 3
T= 1 1 1 1 NM = 10 10 10 10 10 10 10 10
7420037200 33 3 3 3 3 33
11 11 10 10 10 10 10 10 10 10
44004400 3 3 3 3 3 3 3 3
11 5 5 10 10 5 5 20 20
00000022 3 3 3 3 3 3 3 3
11 5 5 10 10 5 5 20 20
00000022 3 3 3 3 3 3 3 3
CHECKING NULLSPACES
mA=1[-1,1,0,0, 1, -1, 0, O]
-1 0 0 01 0O0 O 0 0 s —-s O O t -t
-1 0 0O 0010 O 0 O 0 0O 0 O 0
kerNe=| 0 0 0O 0001 -1 0 0 -t t 0 0 —-s s RB
-11 0 00O0O0 O 0 0O0s -s O O t -t
0 0-110000) \-ts 0 0 =st 0 0

checks
mAviaker NC(1 -1 0 1 0)

MO is invertible. det= 8192/27
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1\ s+t
1 s+t
1 S+t
ker M¢ = L s*t RB checks
1 s+t
1 S+t
Il Is+t
1 \s+t
nxt = (8)
11001100 10000100
11001100 01001000
00110000 00100O0O0O
RNOR*=0011OOOO,RR*=0001OOOO
11001100 01001000
11001100 10000100
0000O0O0T11 0000O0O01O0
0000O0O0T11 0000O0O0O0T1
11001100 10000100
11001100 01001000
00110000 00100O0O00O
BNOB*=0011OOOO,BB*=0001OOOO
11001100 01001000
11001100 10000100
0000O0O0T11 0000O0O0O1O0
0000O0O0T11 0000O0O0O0T1

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 3
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5 5 5 5
0 0220 0 232
2 3 2 >
0 0 33 0 0 33 00000000
-5 -5 -5 -5
S 50035500 00000O00O0O
o e o e 00000O00O0O
5 3 005 500 0000000O0O
CNM = Skew T = Skew
00§§OO§§ 00000O00O0O
00000O00O0O
o 0 22 0 0 2 2
3 3 3 3 0O0000O0OO0OO0ODO0
-5 _—§ -5 —5§ 0O 000O0O0OO0ODO
2 F200FE 300
-5 -5 -5 -5
220032 3200
1 1 1 1
0o 0 5+&5 0 0o L%
1 1 1 1
o 0o 5+ o o L L
-1 -1 -1 -1
7 1 907 00
-1 -1 -1 -1
7 12 00 717 00
Omega = L1 L1
o 0o 5L o o L L
1 1 1 1
o o L Lo o434
-1 -1 -1 -1
7 12 00717 00
-1 -1 -1 -1
7 1 9 07 00
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5 5 5 5
208560058 %

5 5 5 5
02550055 1100
55 5555 1100
66406633

0011
550435555
6 6 6 6 3 3 0011
Mo = No =

5 5 5 5 1100
00552055

s s s s 1100
00550255 0000
5 55 5 5 5 00O0O
66336620
5 55 5 5 5
663360609014

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

NM=?T+20{)

O O r B O O r K

O O Rr Rk O O R K
~ Bk O O O O O o
R PR O O O O O o

33 3 3 3 3 3 3 3 3

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

MN
215 15 35 15 15 35 430 15 215 215 15 15
33 11 11 11 11 11 33 11 33 33

30 30 115 115 30 30

11 11

11 11 33 33 11 11

T=24/1,rank = 3, ratio= 8/1, n?/r = 64/3

T =40/1,r=2/3,7/n%=3/8

p2 =5/36, min T = 80/9, T-check is positive? 136/9
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max r = 36/5 , r-check is positive? 7/12

IS NOMO a combination of T and Omega? , true
NoMo = 5T + 200

There are, 1, partitions and, 16, ranges, with a group size of, 6

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 96

dim span idems 6 vs no. of idems 16

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

"RG1" = {4, 6, 8}
"RG2" = {4, 6, 7}
"RG3" = {3, 6, 8}
"RG4" = {3, 6, 7}
"RG5" = {4, 5, 8}
"RG6" = {4, 5, 7}
"RG7" ={3, 5, 8}
"RG8" =13, 5, 7}
"RG9" = {2, 4, 8}

"RG10" = {2, 4, 7}
"RG11" = {2, 3, 8}
"RG12" =1{2, 3,7}
"RG13" = {1, 4, 8}
"RG14" = {1, 4, 7}
"RG15" = {1, 3, 8}
"RG16" = {1, 3, 7}
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14 -4 -1 -1 -4 -4 -1 -1
9 9 18 18 9 9 18 18
-4 14 -1 -1 -4 -4 -1 -1
9 9 18 18 9 9 18 18
-1 -1 20 =16 -1 -1 -1 -1
18 18 9 9 18 18 9 9
-1 -1 =16 20 -1 -1 =1 -1
18 18 9 9 18 18 9 9

MC == NC =
-4 -4 -1 -1 14 -4 -1 -1
9 9 18 18 9 9 18 18
-4 -4 -1 -1 -4 14 -1 -1
9 9 18 18 9 9 18 18
-1 -1 -1 -1 -1 -1 20 =16
18 18 9 9 18 18 9 9
-1 -1 -1 -1 -1 -1 =16 20
18 18 9 9 18 18 9 9
31 31 -5 =5 31 31 =5 =5
36 36 36 36 36 36 36 36
31 31 =5 =5 31 31 =5 =5
36 36 36 36 36 36 36 36
-2 —> 31 31 =5 =5 =5 =5
36 36 36 36 36 36 36 36
-5 —-> 31 31 =5 =5 =5 =5
36 36 36 36 36 36 36 36
31 31 -5 =5 31 31 =5 =5
36 36 36 36 36 36 36 36
31 31 -5 =5 31 31 -5 =5
36 36 36 36 36 36 36 36
=5 =3 =5 =5 =—> =—> 31 31
36 36 36 36 36 36 36 36
-3 =3 =5 =5 =—> =—> 31 31
36 36 36 36 36 36 36 36
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1 =2 =1 -1 -2 -2 -1 -1
7 28 28 7 7 28 28
=2 1 =z -1 =2 =2 -1 -1
7 28 28 7 7 28 28
=1 -1 4 =4 -1 -1 -1 -1
40 40 5 40 40 20 20
-1 -1 -4 47 =1 -1 -1 -1
40 40 5 40 40 20 20
Mc-scaled = Nc-scaled =
=2 -2 -1 -1 47 =Z2 -1 -1
7 7 28 28 7 28 28
=2 -2 -1 -1 -2 4 =1 -1
7 7 28 28 7 28 28
-1 -1 -1 -1 -1 -1 4, =4
40 40 20 20 40 40 5
=1 -1 -1 -1 -1 -1 -4
40 40 20 20 40 40 5
-5 =5 -5 =5
L lsgsp VL 37 37
-5 =5 -5 =5
L lsgsp VL 37 37
- =2 1] ] 2 =2 =3 =3
31 31 31 31 31 31
- =2 1 ] =2 =2 3 =3
31 31 31 31 31 31
-3 =3 -3 =3
1 1 31 31 1 1 31 31
-5 =5 -5 =5
L lsgsp VL 37 37
B e R ek ek et S T
31 31 31 31 31 31
B R R Nt et e S T |
31 31 31 31 31 31
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8]
2
s
(V] (V] (V] (V] (@V] (V]
I _9 _ _9 I _9 _ _9 | _9 I _9 <o <o
(@V} N N (V] N (@V}
| _9 I _9 | _9 I _9 I _9 | _9 <oy <o
— — — —
i i i —
(V] N (@V] AN (V] (V]
I _9 _ _9 Sl <l _9 I _9 | _9 I _9
AN N (@V] AN o N
I _9 _ _9 <tlo <o _9 I _9 _ _9 I _9
— i i —
Ny Ny _9 | _9 N Ny _9 | _9
i i — i
Il
s
[¥)
2

—
O
)
s
e
=)
:
©]
v
— — (gV] o — —
| _9 | _9 I _9 _ _9 | _9 _ _9 <o <o
— — AN N — —
| _9 | _9 I _9 | _9 | _9 | _9 <oy <oy
N N N N
Njoy Njoy | _9 I _9 Ny Njoy I _9 | _9
N N N N
N[Oy N|oY | _9 I _9 N[Oy N[O I _9 | _9
— — — i N [@V}
| _9 | _9 tloy <o _9 | _9 _ _9 I _9
— — — — N o
| _9 | _9 <l <l _9 | _9 _ _9 I _9
N N N N
N N N N
Ny Njoy | _9 I _9 Ny Njoy | _9 | _9
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0 0 $35 0 0 53
0 0 33 0 0 53
S FootFoo
S F oot Foo
0 0 g3 0 0 53
0 0 535 0 0 53
S 500 FLoo
S FootFoo

Eigenvalues M,

[0., 0.6666666667, 0.4444444444,4.,4.,2.,2.,2.]
Eigenvalues N,

[0.,0.,0.,0.,0.,2.,3.588403348, 1.300485540]
Eigenvalues M -scaled

[0., 0.3000000000, 0.2428571429, 1.800000000, 1.800000000, 1.285714286,
1.285714286, 1.285714286]

Eigenvalues N-scaled
[0.,,0.,0.0.0.,2.322580645, 4.167178083, 1.510241271]
NullSpace M,

{{1,1,1,1,1,1,1, 1)}

NullSpace N,
{[01 01 Ol O) _11 1! O) 0]1 [Ol l) 0’ 07 _l) 0’ 07 O]! [0’ 01 O! 0’ 01 Ol 1) _1]) [11 0’ 07 Ol _1’ 07
01 O]’ [O’ 01 _1’ 11 01 O’ O’ 0]}

Eigenvalues M

[0.6666666667, 8.935416159, 0.397917175,4.,4.,2.,2.,2.]
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Eigenvalues N
4.,2,2.,0,0,0.,0.,0.]

NullSpace My

{}
NullSpace Ng

{[_15 ]-7 O’ 01 01 O! 01 0]’ [O’ 01 _]-1 1’ O! 01 O! 0]1 [_11 O’ 01 05 ]-’ 01 01 0]1 [_11 05 O! 01 01 ]-1
0,0,[0,00,0,0,0,1, -1}}

Eigenvalues M

[0, 0.,0.0.,0.,-3.333333333, 5.393446629, -2.060113295]
Eigenvalues N

[0, 0.,0.,0.,0.,-2.,5.123105626, -3.123105626]

NullSpace M

{[01 01 O! O’ _11 1’ O’ 0]’ [1! O’ 01 O! _1’ 01 O! 0]1 [01 1’ O’ 01 _1! O’ 01 O]’ [O’ 01 _1! 11 01 01
05 O]’ [01 05 07 01 05 01 11 _1]}

NullSpace N

{[_15 11 Ol 0’ 01 Ol O) 0]1 [Ol O) _11 1! O) 0’ 01 O]! [_11 Ol O) 0’ 11 0’ 0’ 0]) [_1) 0’ Ol O) 0’ 17
05 O]’ [O’ 01 O’ O’ 05 01 _1’ 1]}

Harmonic Basis

00110011
00110011
11001111
11001111
00110011
00110011
11111100
11111100

60,([1,1,1,-1,1,1, -1, -1]
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TRACE TWO
det AT =0

00

o
o

o a=
o

AT =

o [«2][9;]

=1

o
o o=

o Ol

o
o

o o=
o

o
o |l O

2
6

(@) ol o o
o o= o o (@)
o o o o
o o olun

o (e][V;]
o

o
o
o
(@) A= O|u

A

AT ranking is 4, "vs", 6

Level 2 det =

RANK of R is

L
256

6

(=7+5)(3+52)(=1+5)

R rankingis 3, "vs", 6

RBAR ranking 1, "vs", 4

RANK of B is

6

B ranking is 4, "vs", 6

BBAR ranking 1, "vs", 3

"R CYCLES", (1 + v[8] v[7]) (1 + v[4] v[6])
"B CYCLES", 1 + v[2] v[4] v[7]
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Eigenvalues
R: [1.,-1.,1,-1,0.,0.0.,0.]

B: [0,0.,0,O0.,O0.,1.,-0.5000000000 + 0.8660254040 I, -0.5000000000 -
0.8660254040 I]

NullSpace of R

{[0,0,0,0,1,0,0,0],10, 1,0,0,0,0, 0, O]}
NullSpace of B
{[1,0,0,0,0,0,0,0]1I0,0,0,0,0, 1, 0, O]}
NullSpace of R*

{[1,0,0,0,0,-1,0,0]1I0, 1,0,0, -1, 0, 0, O}
NullSpace of B*
{[o,-1,0,0,1,0,0,0],[-1,0,0,0,0, 1,0, O}
FIXED POINTS DIMENSION 1

005 5 005 5 00110011
005 5 005 5 00110011
550 055 10 10 11001111
PROTO-M = 55 0 055 10 10 N = 11001111
005 5 005 5 00110011
005 5 005 5 00110011
55101055 0 O 11111100
55101055 0 O 11111100

"RANK of Nis ", 3, "RANK of Mis ", 3
"RANK of the KERNEL is ", 3

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

degree 2: % (v[1]vI3] + v[1lv[4] + vI1]lv[7] + v[1]v[8] + v[2]v[3] + v[2]v[4] + v[2]v]
71 + v[2]1v[8] + v[3]v[5] + v[3]vI6] + 2Vv[3]v[7] + 2Vv[3]v[8] + v[4]v[5] + v[4]v[6] + 2V
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[4]v[7] + 2v[4]v[8] + v[5]v[7] + v[5]v[8] + v[6]Vv[7] + v[6]V[8])
degree 3 : % (v[3]+ v[4]) (Vv[7] + v[8]) (v[1] + v[2] + v[5] + v[6])

2 3

Group spectrum 1+ t+t“+t
KERNEL STRUCT URE

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

"RG1" = {4, 6, 8}
"RG2" = {4, 6, 7}
"RG3" = {3, 6, 8}
"RG4" = {3, 6, 7}
"RG5" = {4, 5, 8}
"RG6" = {4, 5, 7}
"RG7" ={3, 5, 8}
"RG8" ={3, 5, 7}
"RG9" = {2, 4, 8}

"RG10" = {2, 4, 7}
"RG11" = {2, 3, 8}
"RG12" =1{2, 3, 7}
"RG13" = {1, 4, 8}
"RG14" = {1, 4, 7}
"RG15" = {1, 3, 8}
"RG16" = {1, 3, 7}

m3 =[0,0,00000001,1001,10000000001,100,1,1,0,
oo0000000001111001111,0,0,0,0, 0]

supp 3 ={10, 11, 14, 15, 25, 26, 29, 30, 42, 43, 44, 45, 48, 49,50, 51}

u3 =10,0,0,0,0,0,0,0,0,1,1,0,0,1,1,0,0,0,0,0,0,0,0,0,1,1,0,0, 1, 1, O,
oo0000000001111001111,0,0,0,0, 0]
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supp u3 ={10, 11, 14, 15, 25, 26, 29, 30, 42, 43, 44, 45, 48, 49,50, 51}

Action of R on ranges, [[2], [1], [14], [13], [4], [3], [16], [15], [4], [3], [16], [15], [2], [1],
[14], [13]]

Action of B on ranges, [[11], [9], [7], [5], [12], [10], [8], [6], [12], [10], [8], [6], [11], [9],
(7], [5]]

g=(+ L i L1 1t 1t 1 1 1 1 1 1 1 1 1 1
16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16

RPARTS [1]

BPARTS [1]

o« = (1)

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

2,1, 3]
B-BLOCKS,

(3,1, 2]

with invariant measure, [1, 1, 1]

N by blocks, N - check: true

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

dim(span of partition vectors), rank(Ng), rank(N): 3,3, 3

LIE STRUCT URE

Dimension of Lie algebra: 27, Shape: 3@ 24/22
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o O O O O

O ™ i

-~ - O O =+ = O O

=

©O = 4 O O O O

CLB

R and B Cycles. V.

—|n

—|n

—|N

—|n

—|n

—|MN

|

—|on

—|mN

o o
M M
o o
o o
—Mn M
o o
=N —|mn

o o

—|n

—|n

—|N

—|n

—|n

—|MN

— |

—|on

—|mN

—|N

— |

—|N

|

—|N

—|N

o o
o o
—N N
o o

N —|N

—|ON

—|ON

—|N

—|N

000O0OO0O

—|N

1
2

00O0OOO

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

Qpin Vec(K)?, {{2, 4, 7}}, true
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-1 1 -1 1 =1 1 =1 -1
12 4 (9] 2 12 4 6 2
i -1 1 -1 1 =1 -1 -1
4 12 2 6 4 12 2 6
> 1 =11 =7 1 =11
12 12 6 6 12 12 6 6
=1 =5 -1 1 -1 7 =11
V= 12 12 6 6 12 12 6 6

i -1 1 -1 1 =1 -1 -1
4 12 2 6 4 12 2 6
-1 1 -1 1 -1 1 -1 -1
12 4 6 2 12 4 6 2
1l -1 1 -1 1 =1 1 1
12 4 6 2 12 4 6 2
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6

Omega-checks true, true

"I-V is singular”

nR=(o 003031 %)vs(o 000000 0) uvsQi-v)~1

n3=(o 303001 o)vs(o 303001 o) uQg vs QU+Vv) 1

LOCAL GROUPS

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

1’ "range"’ [4’ 6’ 8]’ [[8’ 8’ 61 6’ 8’ 8’ 4’ 4]’ [8’ 8’ 4’ 4’ 8’ 8’ 6’ 6]’ [6’ 6’ 8’ 8’ 6’ 6’ 4’ 4]’
[6’ 6’ 4’ 4’ 6’ 67 8’ 8]’ [4’ 4’ 8’ 8’ 4’ 4’ 6’ 6]’ [4’ 4’ 67 6’ 4’ 4’ 8’ 8]]

2’ "range", [4’ 6’ 7]’ [[71 7’ 6’ 6’ 7’ 7’ 4’ 4], [7’ 7’ 41 41 7’ 7’ 6’ 6]’ [6’ 6’ 7’ 7’ 6! 61 4,
4]’ [6’ 6’ 47 47 6’ 6’ 7’ 7]’ [4’ 4’ 7’ 7’ 4’ 4’ 6’ 6]’ [4’ 4’ 6’ 6’ 4’ 4’ 77 7]]

3’ "range", [3’ 6’ 8]’ [[8’ 8’ 6’ 6’ 8’ 8’ 3’ 3], [8! 8’ 31 31 8’ 8’ 6! 6]’ [6’ 6! 8’ 8’ 6’ 61 3,
3],16,6,3,3,6,6,8,8],13,3,8,8,3,3,6,6], [3,3,6, 6, 3, 3, 8, 8]

4’ "range"! [3’ 6’ 7]’ [[71 7’ 6’ 6’ 7’ 7’ 3’ 3]’ [7’ 7’ 31 31 7
3],16,6,3,3,6,6,7,7],13,3,7,7,3,3,6, 6], [3, 3, 6,

) 6’ 6]’ [6’ 6’ 7’ 7’ 6’ 61 3!
3

7
6’ ) 3’ 7’ 7]]

5’ "range"! [4’ 5’ 8]’ [[8’ 81 5’ 5’ 8’ 8’ 4’ 4]’ [8’ 81 41 4’ 8’ 8’ 5’ 5]’ [5’ 5’ 8’ 81 5’ 5’ 4’
4],15,5,4,4,5,5,8,8],[4,4,8,8,4,4,5,5],[4,4,5,5,4, 4, 8, 8]]
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6’ "range"’ [4’ 5’ 7]’ [[7’ 7’ 5’ 51 7’ 7’ 4’ 4]1 [7’ 7 4’ 4’ 7’ 7’ 5’ 5]’ [5’ 5’ 7’ 7’ 5’ 51 47
4],[5,5,4,4,5,5,7,71,[4,4,7,7,4,4,5,5],[4,4,5,5,4,4,7,7]]
7’ "range"’ [3’ 5’ 8]’ [[8’ 8’ 5’ 57 8’ 8’ 3’ 3]7 [8’ 8’ 3’ 3’ 8’ 8’ 5’ 5]’ [5 5’ 8’ 8 5 5 3
3]1 [5’ 5’3’3’ 5’ 5’8’ 8]’ [313’ 8’ 8’3’3’ 5’ 5]’ [3’3’5’5’31318’ 8]]
8’ "range"’ [3’ 5’ 7]’ [[7’ 7’ 5’ 57 7’ 7’ 3’ 3]7 [7’ 7’ 3’ ) 7’ 7’ 5’ 5]’ [5 5’ 7’ 7 5 5 3
3]1 [5’ 5’3’3’ 5’ 5’7’ 7]’ [3,3’ 71 7’3’3’ 5’ 5]’ [3’ ’5151313,7 7]]

9, "range", [2, 4, 8], I8, 8, 4, 4, 8, 8, 2 8, 8

2], [4) 4)2’2’4’ 4’ 8) 8]’ [2,2’81 8’2’2141 4]’ [21 41 41 ,2,8’ 8]]

10, "range", 2,4, 7),[(7,7,4,4,7,7,2,2),17,7,2,2,7,7,4,4),(4,4,7,7,4, 4, 2,
2]! [4l 4l25254! 4! 7! 7]! [2!2’ 7! 752!214! 4]’ [212!4! 4!2!2!75 7]]

11’ "range"’ [2’ 3’ 8]’ [[8’ 8’ 3’ 3’ 8’ 8’ 2’ 2]’ [8’ 8’ 2’ 2’ 8’ 81 3’ 3]’ [3’ 3’ 8’ 8’ 3’ 3’ 2’
2],13,3,2,2,3,3,8,8],[2,2,8,8,2,2,3,3],[2,2,3,3,2,2,8, 8]

12’ "range"’ [2’ 3’ 7]’ [[7’ 7’ 31 31 7’ 7’ 2’ 2]1 [7’ 7’ 2’ 21 7’ 7’ 3’ 3]’ [3’ 3’ 7’ 7’ 31 31 2’
2]’ [31 3’ 2’ 2’ 3’ 3’ 7’ 7]’ [2’ 2’ 77 7’ 2’ 2’ 3’ 3]’ [2’ 2’ 37 37 2’ 2’ 7’ 7]]

,8,4,4],(4,4,8,8,4,4,1,

13, "range”, [1, 4, 8], [[8, 8, 4, 4, §, 8, 1, ], (8, 8,
8,1 , 1, 1,8, 8]]

4

1]’ [4’ 4’ 1’ 1’ 4’ 4’ 8’ 8]’ [1’ 1’ 8’ ) ) ’ ’ ] [1
4
7

_hOO

14, "range", [1, 4, 7], [[7, 7, 4,

,7,1,11,17,7,1,1,7,7,4,4],[4,4,7,7,4,4, 1,
1],[4,4,1,1,4,4,7,7], 1, 1, L1

, 1,1,7,71]

15, "range”, [1, 3, 8], [[8, 8, 3,

3 83,3],13,3,838,3,3,1,
1,03,3,1,1,3,3,8,8],[1, 1, 8,

11,1,3,3,1, 1, 8 8]]

11 7’ 7’ 3’ 3]’ [3’ 3’ 7’ 7’ 31 31 1’
) ’3’3’ 1’ 1’ 7’ 7]]

16, "range", [1, 3, 71, 1[7,7,3,3,7,7,1,1],[7,7, 1
1,13,3,1,1,3,3,7,7,,[1,1,7,7,1, 1, 3, 3], [

010
"group has", 6, "elements” Group element1,1=|0 0 1

100

g1 = I1,2,3]

g2 = 2, 3]]
g3 = [l1,3]]
g4 = ]

gs = [I1, 3, 2]]
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linear dimension, 5
"Symmetric?", true

Is Z in Vec(K)? true
(h[21 0 O 2h[1] h[2])

"Basis for Z(Q)"

1, "coeff", 2

Z[1] =

O O ==
O = O
o

2, "coeff", 1

011
Z[2]=]|1 0
110

=

Check abelian

1, 2, true

1. 1. 1.
EIGS =

2. —-1. -1.

PermChars : =

Group spectrum: 1+ t+t

Molien Series to order 10:

t2 + 14¢10

2

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

111111

011301

011301

111111
+t3

1+t+2t2+3t3+4t4+5t5+7t6+8t7+10t8+12
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n-choose-rank

{1, 1, 2,314,{2, 1, 2, 4]}, {3, [1, 2, 51}, {4, [1, 2, 6]}, {5, [1, 2, 71}, {6, [1, 2, 8]}, {7, [1,
3, 41}, {8, [1, 3, 51}, {9, [1, 3, 6]}, {10, [1, 3, 71}, {11, [1, 3, 8]}, {12, [1, 4, 5]}, {13, [1,
4, o]}, {14, [1, 4, 71}, {15, [1, 4, 8]}, {16, [1, 5, 61}, {17, [1, 5, 71}, {18, [1, 5, 8]}, {19,
(1, 6, 71}, {20, [1, 6, 8]}, {21, [1, 7, 8]}, {22, [2, 3, 4]}, {23, [2, 3, 51}, {24, [2, 3, 6]},
{25, 12, 3, 71}, {26, [2, 3, 8]}, {27, [2, 4, 51}, {28, [2, 4, 6]}, {29, [2, 4, 7]}, {30, [2, 4,
81}, {31, [2, 5, 6]}, {32, 2,5, 71}, {33, [2, 5, 8]}, {34, [2, 6, 71}, {35, [2, 6, 8]}, {36, [2,
7,81}, {37, [3, 4, 5]}, {38, [3, 4, 6]}, {39, [3, 4, 71}, {40, [3, 4, 8]}, {41, [3, 5, 6]}, {42,
(3,5, 71}, {43, [3, 5, 81}, {44, [3, 6, 71}, {45, [3, 6, 8]}, {46, [3, 7, 81}, {47, [4, 5, 6]},
{48, [4, 5, 71}, {49, [4, 5, 8]}, {50, [4, 6, 7]}, {51, [4, 6, 8]}, {52, [4, 7, 8]}, {53, [5, 6,
71}, {54, [5, 6, 8]}, {55, [5, 7, 81}, {56, [6, 7, 8]}

KERNEL HIERARCHY

73 =
(00000000011001100000000011001

{10, 11, 14, 15, 25, 26, 29, 30, 42, 43, 44, 45, 48, 49, 50, 51}

u3 =
(00000000011001100000000011001

{10, 11, 14, 15, 25, 26, 29, 30, 42, 43, 44, 45, 48, 49, 50, 51}

picheck (4 4 8 8 4 4 8 8)

m2 =
0220022220022022442244022220)

u2 =
1
(0 3

picheck (8 8 16 16 8 8 16 16)

1 1 1 1
00§§§§00

Wl
w|—

ml=(8 8 16 16 8 8 16 16)

picheck (8 8 16 16 8 8 16 16)
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Column Projections

0O 00O0O01O0O0
0O 00O0O01O0O0
00010O0O00O0
Py = 00010000 idem-checks NO-checks
0O 00O0O01O0O0
0O 00O0O01O00O0
0 000O0O0O0O1
0 000O0O0O0OT1
0O000O0O01O0O0
0O000O0O01O0O0
000100O0O
Py = 00010000 idem-checks NO-checks
0O00O0O0O01O0O0
0000O01O00O0
0000O0O0OT1O0
00000010
0O00O0O0O01O0O0
0O000OO0O01O0O0
001000O0O
P3 = 00100000 idem-checks NO-checks
0O000O0O01O0O0
0O000O0O01O0O0
0 000O0O0O0O1
0 000O0O0O0O1
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0O 0O0O0O01O0O0
0O 00O0O01O0O0
001000O00O
Py = 00100000 idem-checks NO-checks
0O 00O0O01O0O0
0O 0O0O0O01O0O0
0O 000O0O0T1O0
0O 00O0O0O0T1O0
0O000O01O0O0O
0O000O010O0O0
000100O0O
Ps = 00010000 idem-checks NO-checks
0O000O010O0O
0O00O0O010O0O
0 000O0O0O0O1
0 000O0O0O0O1
0O 00O010O00O0
0O 00O010O00O0
0O 00100O00O0
Pg = 00010000 idem-checks NO-checks
0O 00010O00O0
0O 00010O0O0
0O 00O0O0O0T1O0
00000010
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000010O00O0
000010O00O0
0010000O00O0
P; = 00100000 idem-checks NO-checks
000010O00O0
000010O00O0
00000O0OO01
0000O0O0OO01
00001O0O00O0
00001000
0010000O00O0
Pg = 001006000 idem-checks NO-checks
00001000
0000100O00O0
00000O0OT1O0
0000O0O0OT1O0
01 00000O00O0
01 00000O00O0
0001000O00O0
Py = 00010000 idem-checks NO-checks
01 0000O00O
01 0000O00O0
0000O0O0OO01
00000O0OO01
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O O R Rk O O -k K= O O B B O O VB K=

O O Rr Rk O O r B

O O O O +»r = O O o O O O O O o o

O O O O = = O O

o O O O O O O O o O O O = = O O

o O O O O O O o

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

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

o O O O O O O O

o O O O O O O O

_H = O O O O O O

O O O O O O O o

R B, O O O O O O

_ =B O O O O O O o O O O O O O o

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

idem-checks NO-checks

idem-checks NO-checks

08/22/2008 08:40 AM



P13

P14

P1is

303 of 686

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

O O R kR O O Rk B

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

o O O O O O O o

o O O O O O O O
O O O O = = O O

o O O O O O O O

O O O O +»r O O O O O O B Hr O O

o O O O O O O o

O O O O O O O o ©O O O O O O O O

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

o O O O O O o o

o O O O O O O O

= =, O O O O O O o O O O O O O O

o O O O O O O O
= = O O O O O O

_ =B O O O O O O

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

idem-checks NO-checks

idem-checks NO-checks
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1 0000O0O00O0
1 0000O0O00O0
0O00O100O0OO00DO0
0O00O100O0OO00DO0
P16 = idem-checks NO-checks
1 0000O0O00O0
1 0000O0O00O0
0O00O0O0OOT1IO0
0O00O0O0O0OOT1IO
Row Projections
1 1 1 1
ZZOOZZOO
1 1 1 1
ZZOOZZOO
1 1
00550000
oo%%oooo
PP = - L idem-checks
ZZOOZZOO
1 1 1 1
ZZOOZZOO
1 1
00000055
1 1
00000055
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D= D=
N N
o
o

D= D=
D= D=

o
o
Nk N|—
Nl—L N|—
o
o
o
o

o
o
o
o
o
o
o
o

D= D=
NI N
o
o

D= D=
D= D=

o
o
o
o
o
o

o

o

o

o

o

o
N~ N
N~ N

CHECKING NULLSPACES

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

-110 0 00 O
-1 00 0 01 O
kerNe=l 0 01 -1 00 O
-100 0 10 O
0O 00 0 0O -1

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

MO is invertible. det= 8192/27

NM

— O O O O

O O uw O O
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10 10 10 10 10 10 10 10

3 3
10 10
3 3
3 3
3 3
3 3
3 3
10 10
3 3
10 10
3 3
2 2
3 3
2 3
3 3
0 s
0O 0
-t 0

= =

O ~

3 3
10 10
3 3
> 3
3 3
> 3
3 3
10 10
3 3
10 10
3 3
2 3
3 3
2 3
3 3
0O t -t
0 O
-s 0
t -t
s -5

wlg wlg w
wlg w|8 w

RB
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1\ s+t
1 s+t
1 S+t
ker M¢ = L s*t RB checks
1 s+t
1 S+t
Il Is+t
1 \s+t
nxt = (8)
11001100 10000100
11001100 01001000
00110000 00100O0O0O
RNOR*=0011OOOO,RR*=0001OOOO
11001100 01001000
11001100 10000100
0000O0O0T11 0000O0O01O0
0000O0O0T11 0000O0O0O0T1
11001100 10000100
11001100 01001000
00110000 00100O0O00O
BNOB*=0011OOOO,BB*=0001OOOO
11001100 01001000
11001100 10000100
0000O0O0T11 0000O0O0O1O0
0000O0O0T11 0000O0O0O0T1

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 3
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5 5 5 5
0 0220 0 232
2 3 2 >
0 0 33 0 0 33 00000000
-5 -5 -5 -5
S 50035500 00000O00O0O
o e o e 00000O00O0O
5 3 005 500 0000000O0O
CNM = Skew T = Skew
00§§OO§§ 00000O00O0O
00000O00O0O
o 0 22 0 0 2 2
3 3 3 3 0O0000O0OO0OO0ODO0
-5 _—§ -5 —5§ 0O 000O0O0OO0ODO
2 F200FE 300
-5 -5 -5 -5
220032 3200
1 1 1 1
0o 0 5+&5 0 0o L%
1 1 1 1
o 0o 5+ o o L L
-1 -1 -1 -1
7 1 907 00
-1 -1 -1 -1
7 12 00 717 00
Omega = L1 L1
o 0o 5L o o L L
1 1 1 1
o o L Lo o434
-1 -1 -1 -1
7 12 00717 00
-1 -1 -1 -1
7 1 9 07 00
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5 5 5 5
208560058 %

5 5 5 5
02550055 1100
55 5555 1100
66406633

0011
550435555
6 6 6 6 3 3 0011
Mo = No =

5 5 5 5 1100
00552055

s s s s 1100
00550255 0000
5 55 5 5 5 00O0O
66336620
5 55 5 5 5
663360609014

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

NM=?T+20{)

O O r B O O r K

O O Rr Rk O O R K
~ Bk O O O O O o
R PR O O O O O o

33 3 3 3 3 3 3 3 3

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

MN
215 15 35 15 15 35 430 15 215 215 15 15
33 11 11 11 11 11 33 11 33 33

30 30 115 115 30 30

11 11

11 11 33 33 11 11

T=24/1,rank = 3, ratio= 8/1, n?/r = 64/3

T =40/1,r=2/3,7/n%=3/8

p2 =5/36, min T = 80/9, T-check is positive? 136/9
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max r = 36/5 , r-check is positive? 7/12

IS NOMO a combination of T and Omega? , true
NoMo = 5T + 200

There are, 1, partitions and, 16, ranges, with a group size of, 6

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 96

dim span idems 6 vs no. of idems 16

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

"RG1" = {4, 6, 8}
"RG2" = {4, 6, 7}
"RG3" = {3, 6, 8}
"RG4" = {3, 6, 7}
"RG5" = {4, 5, 8}
"RG6" = {4, 5, 7}
"RG7" ={3, 5, 8}
"RG8" =13, 5, 7}
"RG9" = {2, 4, 8}

"RG10" = {2, 4, 7}
"RG11" = {2, 3, 8}
"RG12" =1{2, 3,7}
"RG13" = {1, 4, 8}
"RG14" = {1, 4, 7}
"RG15" = {1, 3, 8}
"RG16" = {1, 3, 7}
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14 -4 -1 -1 -4 -4 -1 -1
9 9 18 18 9 9 18 18
-4 14 -1 -1 -4 -4 -1 -1
9 9 18 18 9 9 18 18
-1 -1 20 =16 -1 -1 -1 -1
18 18 9 9 18 18 9 9
-1 -1 =16 20 -1 -1 =1 -1
18 18 9 9 18 18 9 9

MC == NC =
-4 -4 -1 -1 14 -4 -1 -1
9 9 18 18 9 9 18 18
-4 -4 -1 -1 -4 14 -1 -1
9 9 18 18 9 9 18 18
-1 -1 -1 -1 -1 -1 20 =16
18 18 9 9 18 18 9 9
-1 -1 -1 -1 -1 -1 =16 20
18 18 9 9 18 18 9 9
31 31 -5 =5 31 31 =5 =5
36 36 36 36 36 36 36 36
31 31 =5 =5 31 31 =5 =5
36 36 36 36 36 36 36 36
-2 —> 31 31 =5 =5 =5 =5
36 36 36 36 36 36 36 36
-5 —-> 31 31 =5 =5 =5 =5
36 36 36 36 36 36 36 36
31 31 -5 =5 31 31 =5 =5
36 36 36 36 36 36 36 36
31 31 -5 =5 31 31 -5 =5
36 36 36 36 36 36 36 36
=5 =3 =5 =5 =—> =—> 31 31
36 36 36 36 36 36 36 36
-3 =3 =5 =5 =—> =—> 31 31
36 36 36 36 36 36 36 36
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1 =2 =1 -1 -2 -2 -1 -1
7 28 28 7 7 28 28
=2 1 =z -1 =2 =2 -1 -1
7 28 28 7 7 28 28
=1 -1 4 =4 -1 -1 -1 -1
40 40 5 40 40 20 20
-1 -1 -4 47 =1 -1 -1 -1
40 40 5 40 40 20 20
Mc-scaled = Nc-scaled =
=2 -2 -1 -1 47 =Z2 -1 -1
7 7 28 28 7 28 28
=2 -2 -1 -1 -2 4 =1 -1
7 7 28 28 7 28 28
-1 -1 -1 -1 -1 -1 4, =4
40 40 20 20 40 40 5
=1 -1 -1 -1 -1 -1 -4
40 40 20 20 40 40 5
-5 =5 -5 =5
L lsgsp VL 37 37
-5 =5 -5 =5
L lsgsp VL 37 37
- =2 1] ] 2 =2 =3 =3
31 31 31 31 31 31
- =2 1 ] =2 =2 3 =3
31 31 31 31 31 31
-3 =3 -3 =3
1 1 31 31 1 1 31 31
-5 =5 -5 =5
L lsgsp VL 37 37
B e R ek ek et S T
31 31 31 31 31 31
B R R Nt et e S T |
31 31 31 31 31 31
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8]
2
s
(V] (V] (V] (V] (@V] (V]
I _9 _ _9 I _9 _ _9 | _9 I _9 <o <o
(@V} N N (V] N (@V}
| _9 I _9 | _9 I _9 I _9 | _9 <oy <o
— — — —
i i i —
(V] N (@V] AN (V] (V]
I _9 _ _9 Sl <l _9 I _9 | _9 I _9
AN N (@V] AN o N
I _9 _ _9 <tlo <o _9 I _9 _ _9 I _9
— i i —
Ny Ny _9 | _9 N Ny _9 | _9
i i — i
Il
s
[¥)
2

—
O
)
s
e
=)
:
©]
v
— — (gV] o — —
| _9 | _9 I _9 _ _9 | _9 _ _9 <o <o
— — AN N — —
| _9 | _9 I _9 | _9 | _9 | _9 <oy <oy
N N N N
Njoy Njoy | _9 I _9 Ny Njoy I _9 | _9
N N N N
N[Oy N|oY | _9 I _9 N[Oy N[O I _9 | _9
— — — i N [@V}
| _9 | _9 tloy <o _9 | _9 _ _9 I _9
— — — — N o
| _9 | _9 <l <l _9 | _9 _ _9 I _9
N N N N
N N N N
Ny Njoy | _9 I _9 Ny Njoy | _9 | _9
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0 0 $35 0 0 53
0 0 33 0 0 53
S FootFoo
S F oot Foo
0 0 g3 0 0 53
0 0 535 0 0 53
S 500 FLoo
S FootFoo

Eigenvalues M,

[0., 0.6666666667, 0.4444444444,4.,4.,2.,2.,2.]
Eigenvalues N,

[0.,0.,0.,0.,0.,2.,3.588403348, 1.300485540]
Eigenvalues M -scaled

[0., 0.3000000000, 0.2428571429, 1.800000000, 1.800000000, 1.285714286,
1.285714286, 1.285714286]

Eigenvalues N-scaled
[0.,,0.,0.0.0.,2.322580645, 4.167178083, 1.510241271]
NullSpace M,

{{1,1,1,1,1,1,1, 1)}

NullSpace N,
{[_ls 07 Ol O’ 1, Ol O) 0]1 [_11 0’ 01 Ol O) ]-s 07 O]! [0’ 01 O! 0’ 01 Ol 1) _1]) [01 0’ _11 l) 0’ 07
01 O]’ [_1’ 11 O’ O’ 01 O’ O’ 0]}

Eigenvalues M

[0.6666666667, 8.935416159, 0.397917175,4.,4.,2.,2.,2.]
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Eigenvalues N

4.,2.,2,0,0,0.,0.,0]

NullSpace My

{}

NullSpace Ng
{-1,1,0,0,0,0,0,0}]I[-1,0,0,0,0,1,0,o0][o0,0,00,H0,o0,-1,1],[0,0,-1,1,0,0,
o0,0,I[-10,0,0,1,0,0, 0]}

Eigenvalues M

[0, 0.,0.0.,0.,-3.333333333, 5.393446629, -2.060113295]
Eigenvalues N

[0, 0.,0.,0.,0.,-2.,5.123105626, -3.123105626]

NullSpace M

{[01 11 O! O’ _11 O! O’ 0]’ [1! O’ 01 O! _1’ 01 O! 0]1 [01 O! _1’ 11 O! O’ 01 O]’ [O’ 01 01 O’ _11 11
05 O]’ [01 05 07 01 05 01 _11 1]}

NullSpace N

{[_15 11 Ol 0’ 01 Ol O) 0]1 [Ol O) 1: _11 O) 0’ 01 O]! [_11 Ol O) 0’ 11 0’ 0’ 0]) [_1) 0’ Ol O) 0’ 17
05 O]’ [O’ 01 O’ O’ 05 01 11 _1]}

Harmonic Basis

00110011
00110011
11001111
11001111
00110011
00110011
11111100
11111100

{2,3,4,7}
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TRACE TWO =1

det AT =0

0

o Olun o

AT

0

o

o [«2][9;]

o

(@) [e)][F;]

o

o o=

1
6

o o=

o

o [«2][C e [

o

o Ol

o

o o=

AT ranking is 4, "vs", 6

Level 2 det =

RANK of R is 6

R rankingis 3, "vs", 6

3

4096

o

o o=

o

o [e2][V;]

[©2][F;]

o (e][V,]

o

o A~ O|un
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(=224 +20s—50s%+19s3 + 115 + 652 +2s%)( =1+ )

RBAR ranking 1, "vs", 4

RANK of B is 6

B ranking is 4, "vs", 6

BBAR ranking 4, "vs", 6

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

Eigenvalues

R: [1.,

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

NullSpace of R

{[1,0,0,0,0,0,0,0]1I0, 1,0,0,0,0, 0, O]}
NullSpace of B
{[0,0,0,0,0,1,0,0]1I0,0,0,0, 1,0, 0, O}
NullSpace of R”
{[-1,0,0,0,0,1,0,0]I0,0,0,0,-1,0,0, 1]}
NullSpace of B*
{[-1,0,0,0,0,1,0,0]I0,0,0,0,-1,0,0, 1]}
FIXED POINTS DIMENSION 1

0 35 7 0 O O 56 28 01101011
35 0 14 28 0 0 49 O 10110110
7 14 0 70 56 49 0 56 11011101
PROTO-M = 0 28 70 0 28 0O 56 70 N = 01101011
0O 0 56 28 0 35 7 O 10110110
0O 0 49 0 35 0 14 28 01101011
56 49 0 56 7 14 0 70 11011101
28 0 56 70 0 28 70 O 10110110

"RANK of Nis ", 3, "RANK of M is ", 8
"RANK of the KERNEL is ", 3

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

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

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

+7v[2]v[7] + 10v[3]v[4] + 8v[3]v[5] + 7v[3]v[6] + 8V[3]V[8] + 4v[4]v[5] + 8v[4]v[7]
+10v[4]v[8] + 5Vv[5]v[6] + v[5]v[7] + 2Vv[6]Vv[7] + 4Vv[6]Vv[8] + 10V[8]Vv[7])

degree 3 : 5l4 (2vI[1lv[2]lv[3] + 13v[1]v[2]v(7] + v[1]v[3]vI[8] + 11v[1]v[8]v[7] + 4Vv][2
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lvi3]vi4] + 8v[2]v[4]v[7] + 11v[3]v[4]v[5] + 15Vv[3]v[4]v[8] + 13 v[3]v[5]v[6] + 8V[3]
v[6]v[8] + v[4]lv[5]v[7] + 15v[4]v[8]lv[7] + 2Vv[5]v[6]v[7] + 4 v[6]V[8]lVI[7])

2 3

Group spectrum 1+ t+t-+t
KERNEL STRUCT URE

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

"RG1" = {6, 7, 8}
"RG2" = {3, 6, 8}
"RG3" = {5, 6, 7}
"RG4" = {3, 5, 6}
"RG5" = {4, 7, 8}
"RG6" = {3, 4, 8}
"RG7" ={4, 5, 7}
"RG8" = {3, 4, 5}
"RG9" = {2, 4, 7}

"RG10" = {2, 3, 4}
"RG11" ={1, 7, 8}
"RG12" = {1, 3, 8}
"RG13" ={1, 2, 7}
"RG14" = {1, 2, 3}

m3=[,00,0,13,0000,01,000,0,0,0,0,0,0, 11, 4,0,0, 0,0, 0, 0, 8, O,
00000,011,D0,0,15,13,00,0,8,00,1,0,0,0, 15, 2, 0, 0, 4]
supp 3 ={1, 5, 11, 21, 22, 29, 37, 40, 41, 45, 48,52, 53, 56}

u3 =I[1,0,0,0,1,0,0,1,0,0,1,0,0,0,0,0,1,0,0,0,1,1,0,1,0,0,0,0, 1, 0, O,
0o1001001,1,0001001,0,0,0,1,1,0,0, 1]

supp u3 ={1,5,8,11,17,21, 22,24,29,34,37,40,41, 45,48,52,53, 56}
Action of R on ranges, [[6], [8], [6], [8], [2], [4], [2], [4], [1], [3], [6], [8], [5], [7]]
Action of B on ranges, [[5], [11], [5], [11], [9], [13], [9], [13], [10], [14], [5], [11], [6],
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(1 2 1 13 5 5 1 11 2 1 11 1 13 1
=L 2L E 2L 22 <

RPARTS [1]

BPARTS [1]

o« = (1)

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

[1, 3, 2]
B-BLOCKS,

3,1, 2]

with invariant measure, [1, 1, 1]

N by blocks, N - check: true

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

dim(span of partition vectors), rank(Ng), rank(N): 3,3, 3

LIE STRUCT URE

Dimension of Lie algebra: 34, Shape: 11® 23/21

CLB =

SO B O O O —» O O
_ O O = O O = O

O O Br O B O O =
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R and B Cycles. V.

—lo —Ho o —Ho o o o o
—lo o o —Ho o —Ho o o
o o o o o o o o
o o o o o o o o
—lo —Ho o o o o -Ho o
—lo o Ao Ao —o Ao o o
—lo o Ao Ao o Ao —o o
—lo o Ao Ao o Ao o o
I
(9]

G
o o o o o o o o
o o o o o o o o
—|N o o —|N o —|N o o
o —|N N (@) —|N o —N N
—|N o o —|N o —|N o o
o —|N N o —|N (@] —|N N
o o o o o o o o
o o o o o o o o
I
x
]

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

Qg in Vec(K)?,{{1, 2, 3, 4, 7, 8}}, true

[ _2 —lo _6 —lo _6 | _2 =N _6
i i i i —
(e —Iln o o v o Hlo e
N N N N — kanl [oV]
s S TS NS TR e Tl TS
—lNn N N —N o~
= __4 NECTIE e TR AS e
i i i i
N —H|© | |© —|© | |© | [N | |©
— — — —
I _6 _ _2 | I _6 —|N _ _6 —l© N
Nl NN TN — N
I VS A I S R A
=N Nt N =N N
||~ __4 __1 S i TS S e
Il
>

Omega-checks true, true

"I-V is singular”

08/22/2008 08:40 AM
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o
&

- 3 5 ~v)~1
1TR—(O 16 16 16 16 0 O)vs(o 000000 0) uQgvsQU-V)

1
TI'B=(€

][]

LOCAL GROUPS

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

1’ "ra’nge"’ [61 7’ 8]’ [[8’ 7, 6’ 8, 7’ 81 6’ 7]’ [81 6’ 7’ 81 6’ 8, 7’ 6]’ [7’ 8, 6’ 7, 8’ 71 6’ 8]’
[7’ 6’ 81 7’ 6’ 7, 8’ 6]’ [6, 8’ 7’ 6! 8’ 6’ 7’ 8]’ [6’ 7’ 81 6’ 7’ 6’ 8’ 7]]

2’ "range"’ [3’ 6’ 8]! [[8’ 6’ 3’ 8! 6’ 8! 3, 6]’ [8’ 3’ 6’ 8’ 3’ 8! 6’ 3]’ [6! 8’ 3’ 6’ 8’ 6’ 3!
8], 16,3,8,6,3,6,8,3],03,8,6,3,8,3,6,8],[3,6, 8,3, 6, 3, 8, 6]]

3’ "range"’ [5’ 6’ 7]’ [[7’ 6’ 5’ 7’ 6’ 77 5, 6]’ [7’ 5’ 6’ 7’ 5’ 7’ 6’ 5]’ [67 7’ 5’ 6’ 7’ 6’ 57
7]’ [6’ 5’ 7’ 6’ 5’ 6’ 7’ 5]’ [5’ 7’ 61 5’ 7’ 5’ 6’ 7]’ [5’ 6’ 7’ 5’ 6’ 5’ 7’ 6]]

4’ "range"’ [3’ 5’ 6]7 [[6l 5’ 3’ 6’ 5’ 6’ 3, 5]’ [6’ 3’ 5’ 6’ 3’ 6’ 5’ 3]7 [5’ 6’ 3’ 5’ 67 57 3,
6]’ [51 3’ 6’ 51 31 51 6’ 3]’ [3’ 6’ 5’ 3’ 6’ 3’ 5’ 6]’ [31 51 6’ 3’ 51 31 6’ 5]]

5’ "range"’ [4’ 7’ 8]’ [[8’ 7’ 4’ 8’ 7’ 87 4’ 7]’ [8’ 4’ 7’ 8’ 4’ 8’ 7’ 4]’ [7’ 8’ 4’ 7’ 8’ 7’ 4’
8]’ [7’ 4’ 8’ 7’ 4’ 71 8’ 4]’ [4’ 8’ 7, 4’ 81 41 7’ 8]’ [4’ 71 8’ 4’ 7’ 4’ 8’ 7]]

6’ "range"’ [3’ 4’ 8]’ [[8’ 4’ 3’ 8’ 4’ 8’ 3’ 4]’ [8’ 3’ 4’ 8’ 3’ 8’ 4’ 3]’ [4’ 8’ 3’ 4’ 8’ 4’ 3’
8]’ [4, 3’ 8! 4! 3, 4’ 8’ 3]’ [31 8! 4! 3’ 8’ 3’ 4! 8]’ [3, 4’ 8’ 3! 4! 3, 8’ 4]]

7’ "range"’ [4’ 5’ 7]’ [[7’ 5’ 4’ 7’ 5’ 7’ 4’ 5]’ [7’ 4’ 5’ 7’ 4’ 7’ 5’ 4]’ [5’ 7’ 4’ 5’ 7’ 5’ 4’
71,15,4,7,5,4,5,7,4],14,7,5,4,7,4,5,7],[4,5,7,4,5,4,7,5]]

8’ "range"’ [3’ 4’ 5]’ [[5’ 4’ 3’ 5’ 4’ 51 3’ 4]’ [5’ 3’ 4’ 5’ 3’ 5’ 4’ 3]’ [4’ 5’ 3’ 4’ 5’ 4’ 3’
5], [4l 3’ 5’ 4’ 3’ 4’ 57 3]’ [3’ 57 47 3, 5, 3’ 4’ 5]’ [3’ 4’ 5’ 3’ 4’ 3’ 5’ 4]]

9’ "range"’ [2! 4’ 7]’ [[7’ 4’ 2’ 7’ 4’ 7’ 2’ 4]’ [7’ 2’ 4’ 7, 2’ 7’ ) 2]’ [4’ 7’ 2’ 4’ 7’ 4’ 2’
7]’ [4’ 2’ 77 47 2’ 4’ 7’ 2]’ [2’ 7’ 4’ 2’ 7’ 2’ 4’ 7]’ [2’ 4’ 7’ 27 ) 2’ 7’ 4]]

4
101 "ra'nge"’ [2, 3! 4]’ [[4’ 3’ 2’ 4’ 3’ 4’ 2’ 3]’ [4’ 21 31 4, 2! 4! 3’ 2]’ [3’ 4’ 2’ 3’ 4’ 3’
2’4]’ [312’4’3’2’3’4’ 2]’ [2’4’3’2’4’2’ 3’4]’ [2’ 3’4’2’312’4’ 3]]

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

7’ 1]1 7’ 8’ 1’ 7’ 81 7’ 1’
8,17,1,8,7,1,7,8,1], 1, 8, 7, 1

[
, 8,711

12,"range’, [1, 3, 8], 1[8,3,1,8,3,8,1,3],18,1,3,8,1,8,3,1],[3,8, 1, 3, 8,3, 1,
8]’ [31 1’ 8’ 3’ 1’ 3’ 81 1]’ [1’ 81 31 1’ 8’ 1’ 3’ 8]’ [1’ 3’ 8’ 11 3’ 1’ 8’ 3]]
13’ "rangenl [1’ 2’ 7]’ [[71 21 1’ 7’ 2’ 7’ 11 2]’ [7’ 1’ 2’ 71 1’ 7’ 2’ 1]’ [2, 7’ 1’ 2’ 7’ 2’ 11
71,12,1,7,2,1,2,7,1],11,7,2,1,7,1,2,7],[1,2,7,1,2,1, 7, 2]]
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14, "range", [1, 2, 3], [[3, 2, 1, 3, 2, 3,
3]’ [2’ 1! 3’ 2’ 1’ 21 3! 1]’ [1l 3’ 2’ 1’ 3

01
"group has", 6, "elements” Group element1,1=]|1 0 O
10

g1 = |1, 3,2]]
g, = |[I1,3]]

g3 = |[I1,2]]

94 = 1,2, 3]
g5 = |l

linear dimension, 5

"Symmetric?", true

Is Z in Vec(K)? true
(h[2] 0 O Ah[2] 2h[1])

"Basis for Z(Q)"

1, "coeff", 2
100
Z[1]=]0 10
001
2, "coeff", 1
011
Z[2]=|1 01
110

Check abelian

1, 2, true
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1. 1. 1
EIGS =
(2. - 1. —1.)

PermChars : =
111111
011031
011031
111111

2, 43

Group spectrum: 1+ t+t
Molien Series to order 10: 1+ t+2t2+3t3 +4t* +5¢° +7¢% + 8t + 10:8 + 12

t9 + 14¢10

n-choose-rank

{1,11,2,31},{2,11, 2, 41}, {3, 1, 2, 51}, {4, [1, 2, 61}, {5, [1, 2, 71}, {6, [1, 2, 8]}, {7, [1,
3, 41}, {8, 1, 3, 51}, {9, [1, 3, 6]}, {10, [1, 3, 71}, {11, [1, 3, 8]}, {12, [1, 4, 5]}, {13, [1,
4, 6]}, {14, [1, 4, 71}, {15, [1, 4, 8]}, {16, [1, 5, 61}, {17, [1, 5, 71}, {18, [1, 5, 8]}, {19,
(1, 6, 71}, {20, [1, 6, 8]}, {21, [1, 7, 8]}, {22, [2, 3, 4]}, {23, [2, 3, 51}, {24, [2, 3, 6]},
{25, 12, 3, 71}, {26, [2, 3, 8]}, {27, [2, 4, 51}, {28, [2, 4, 6]}, {29, [2, 4, 7]}, {30, [2, 4,
81}, {31, 2,5, 6]}, {32, [2,5, 71},{33, [2, 5, 81}, {34, [2, 6, 71}, {35, [2, 6, 8]}, {36, [2,
7,81}, {37, [3, 4,51}, {38, [3, 4, 6]}, {39, [3, 4, 71}, {40, [3, 4, 81}, {41, [3, 5, 6]}, {42,
(3,5, 71}, {43, [3, 5, 81}, {44, [3, 6, 71}, {45, [3, 6, 8]}, {46, [3, 7, 8]}, {47, [4, 5, 6]},
{48, [4, 5, 71}, {49, [4, 5, 8]}, {50, [4, 6, 7]}, {51, [4, 6, 8]}, {52, [4, 7, 8]}, {53, [5, 6,
71}, {54, [5, 6, 8]}, {55, [5, 7, 81}, {56, [6, 7, 8]}

KERNEL HIERARCHY

73 =
(200013000001000000000114000000

{1,5, 11, 21, 22, 29,37, 40, 41, 45, 48,52, 53, 56}

u3 =
(10001001001000001000110100001

{1,5,8,11, 17,21, 22, 24, 29, 34, 37,40, 41, 45,48,52, 53, 56}
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picheck (27 27 54 54 27 27 54 54)

M2 =
(153000241261200210302421024120243015

uz2 =
11 1 1111 11 1 11 11 1111 1 11
(330303333033033303303333033

picheck (54 54 108 108 54 54 108 108)

ml=(54 54 108 108 54 54 108 108)

picheck (54 54 108 108 54 54 108 108)

Column Projections

idem-checks NO-checks

o O O O O O O O
O O O O O O O o
o O O O O O O O
O O O O O O O o
o O O O O O O O
O O R O R O O =
O B O O O - O O
_ O O = O O = O
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0O0000O01O0O0
0 000O0O0O?1
001000O0O
Py = 00000100 idem-checks NO-checks
0 000O0O0O0O1
0O00O0O0O01O0O0
001000O0O0
0 000O0O0O?11
0O00O0O0O01O0O0
0O000O010O0O0
00000010
P3 = 00000100 idem-checks NO-checks
0O000O010O0O
0O000O0O01O0O0
00000010
0O00O0O010O0O
0O 00O0O01O0O0
0O 00O010O00O0
00100O0O00O
Py = 00000100 idem-checks NO-checks
0O 00010O00O0
0O 00OO0O01O0O0
001000O00O0
0O 00O010O00O0
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000100O0O
0 000O0O0O?1
00000010
Ps = 00010000 idem-checks NO-checks
0 000O0O0O0O1
000O100O0O0
00000010
0 000O0O0O?11
00010O0O0O0
0 000O0O0O0O1
001000O00O0
Pe = 00010000 idem-checks NO-checks
0 000O0O0O0O1
0 00100O00O0
001000O00O
0 000O0O0O0OT1
0 00100O00O0
0O 00O010O00O0
0O 00O0O0O0T1DO0
P; = 00010000 idem-checks NO-checks
0O 00010O00O0
000100O00O0
0O 00O0O0O0T1O0
0O 00O010O00O0
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000100O0O
0O000O010O0O0
001000O0O
Pg = 00010000 idem-checks NO-checks
0O00O0O01O0O0O
000O100O0O0
001000O0O0
0O000OO010O0O0
00010O0O0O0
01 000O0O0O0
0O 000O0O0T1O0
P9 = 00010000 idem-checks NO-checks
01 000O0O00O
0 00100O00O0
0O 00O0O0O0T1O0
01 000O0O0O
000100O00O
01 000O0O0O
00100O0O00O
Pio = 00010000 idem-checks NO-checks
01 0000O00O
000100O0O0
001000O00O0
01 000O0O0O
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100000O0O
0 000O0O0O0O1
00000010
P11 = 10000000 idem-checks NO-checks
0 000O0O0O0O1
1 0000O0O0O
0 000O0O0T1O0
0 000O0O0O0O1
1 0000O0O0O
0000O0OO0OT1
001000O0O
Pio = 10000000 idem-checks NO-checks
0000O0OO0OI1
1 00000O0O
001000O0O
0000O0OO0OT1
1 00000O0O
01 000O0O0O
000O0O0O0OT1O0
P13 = 10000000 idem-checks NO-checks
01 0000O0OO
1 00000O0O
0000O0O0OT1O0
01 000O0O0O
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P14 = idem-checks NO-checks

_ O O =B O O = O
o O O O O o o o
o O O O O O O o

O OB O B O O &=
O r O O O = O O
o O O O O O O O
o O O O O O O O
o O O O O o o o

Row Projections

N
(@)
(@)

N|—
o

N

N
o
o

N[~

AN

AN
o
o

N~
o

NI

PP = idem-checks

[« TN [
o B

D=
o
N~
N

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

N
D=
o
o
N|—
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N[N N N[N N[N N NN N[N [
NN N[N [ NN NN N[N N NN
NN N NS NN NS NN NS NS
NS NN NS NS NN NS NS NN
N NN NN N N[N N NN N[N
NN N[N N NN NN NN N N[N
NI NN NS NS NN NS NS NN
NN NS N NN NS NN NS NS
o | o o — | o o — N
o o —N O o o —lN O
=+ O ©O Hv O© Hv O o
o =+ O o =+ O o —|<r
| o o —|N o | o o
o o —lN O o o —lN O
o =+ O o =+ O o <
=+ O © H« O© Hv+ O o

CHECKING NULLSPACES

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

RB

0 -t s 0 O )

t

0

00

0

0

0O 0t-s 0O OO s-t

-s 0s O

0

t

0

-1
0
0

0
0

00100 O
10000

-1

-1
-1

0

00O0O01
00010

-1

ker Ne=|0 1 000 O

checks

mAviaker NC(1 -1 -1 1 0)

MO is invertible. det= 79012645/12754584

08/22/2008 08:40 AM
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1\ s+t
1 s+t
1 S+t
ker M¢ = L s*t RB checks
1 s+t
1 S+t
Il Is+t
1 \s+t
nxt = (8)
10010100 10000100
01001001 01 000O0O0O0
00100010 00100O0O0O
RNOR*=10010100,RR*=00010000
01001001 00001001
10010100 10000100
00100010 0000O0O01O0
01001001 0000100O01
10010100 10000100
01001001 01 000O0O00O
00100010 00100O0O00O
BNOB*=10010100,88*=00010000
01001001 0000100O01
10010100 10000100
00100010 0000O0O0O1O0
01001001 00001001

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 3
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7 11 7 7
0 0 4% 0 0 71
7 7 7 11
o 0 f 3z 0 0 3%
-7 -7 -7 -7
-11 =7 -7 =11
5 7 00 7 500
CNM = . 11 Skew T =
o 0 fz 0 0 3%
7 11 7 7
0 0 z% 0 0 %1%
-7 -7 -7 -7
-7 =11 -11 -7
2 6 00 % 7 00
0 002 0 000
0 0000 0 0%
O 0 00 0 0 00
=L o000 Ztoo
Skew Omega =
0 000 0 0 0%
0 002 0 000
0 00 0 0 00O
-1 -1
o oozt o oo
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1 1 1 1
0 0 15 13 0 0 15 13
o o L L o o L L

—_
N
[
N
[
N
|
N

|
[

|
[

o

o

|
[

|
[t

o

o

[
N
—
N
—
N
|
N

=l
N
=l
N
o
o
=l
N|—
=l
N
o
o

1 1 1 1
0 0 1 1o 0 0 1 1o
o o L L o o L L

[t
N
[
N
—
N
[
N

I
—

I
—_

o

o

I
-

I
—_

o

o

[y
N
[y
N
[y
N
-
N

=l
N|—=
=i
N|—
o
o
=l
N|—
=l
N|—=
o
o

11 35 7 14 7
% 3% 36 0 0 0 GF 3
35 11 7 7 49
%6 6 189 0 03 0 10010100
7 7 11 35 14 49 4 14 01001001
36 18 3 18 9 36 9
00100010
o Z 35 11 7 4 14 35
9 18 3 9 9 18 10010100
Mo = No =
o o 4 7 11 3 7 01001001
9 9 o6 36 36
10010100
0o o 2 o 3 11 7 7
36 36 6 18 9 00100O010O0
14 49 4 14 7 7 11 35 01001001
9 36 9 36 18 3 18
7 14 35 7 35 11
5 9 35 13 0 3 13 3

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

NM = 7T + 21Q
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"IS NM in Vec(K)?", true

7 7 7 7 21 7 7 7 7 7 7 7 7 7 7 7 7 7
NM(Z§7 ————————————— 7525)

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

MN

63 63 413 63 63 322 133 805 133 189 805 133 133 189 805 133 8&C
29 29 58 29 29 29 58 174 58 58 174 58 58 58 174 58 17

T =22/1,rank = 3, ratio = 22/3 , n% / r = 64/3
T =42/1,¢r =2/3,7/n?=11/32
pz =5/36, min T = 80/9, T-check is positive? 118/9
max r = 36/5 , r-check is positive? 7/12
IS NOMO a combination of T and Omega? , true
NoMo = 3T + 210

There are, 1, partitions and, 14, ranges, with a group size of, 6

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 84

dim span idems 6 vs no. of idems 14

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

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

"RG10" = {2, 3, 4}
"RG11" = {1, 7, 8}
"RG12" = {1, 3, 8}
"RG13" ={1, 2, 7}
"RG14" = {1, 2, 3}

2 19 =25 -8 -4 -4 2 =1
18 36 36 9 9 9 3 9
19 25 -1 -1 -4 -4 17 =8
36 18 9 9 9 36 9
=25 -1 17 1 2 17 =16 =2
36 2 9 6 3 36 9 9
-8 -1 1 17 -1 =8 -2 1
9 9 6 9 9 9 9 6
M = Nc =
-4 -4 2 =1 25 19 -25 -8
9 9 3 9 18 36 36 9
-4 =4 17 =8 19 25 -1 -1
9 9 36 9 36 18 2 9
2 17 -16 -2 =25 -1 17 1
3 36 9 9 36 2 9 6
-1 =8 =2 1 =28 -1 1 17
9 9 9 6 9 9 6 9
31 =5 =5 31 =5 31 =5 =5
36 36 36 36 36 36 36 36
-2 31 =5 =5 31 =5 =5 31
36 36 36 36 36 36 36 36
-2 =3 31 =5 =5 =5 31 =5
36 36 36 36 36 36 36 36
31 =5 =5 31 =5 31 =5 =5
36 36 36 36 36 36 36 36
-5 31 =5 =5 31 -5 =5 31
36 36 36 36 36 36 36 36
31 -5 =5 31 =5 31 =5 =5
36 36 36 36 36 36 36 36
=5 =5 31 =5 =5 =5 31 =5
36 36 36 36 36 36 36 36
-5 31 -5 =5 31 =5 =5 31
36 36 36 36 36 36 36 36
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1 1 =1 -l6 -8 -8 12 -2
50 2 25 25 25 25 25
19 41 9 =2 -8 -8 17 -1l6
50 5 5 25 25 50 25
—-25 -9 4 3 6 1 =16 =2
68 34 34 17 4 17 17
-8 =1 3 1] =1 =8 =2 3
17 17 34 17 17 17 34
Mc-scaled = Nc-scaled =
-8 =8 12 -2 4 19 -1 _-16
25 25 25 25 50 2 25
-8 -8 17 -1l6 19 4, =9 =2
25 25 5 25 50 5 25
6 1 -16 -2 -2 -9 4 3
17 4 17 1 68 34 34
-1 -8 =2 3 =8 -1 3 1
17 17 17 34 17 17 34
-3 =3 -3 -3 =3
1 1 31 1 31 1 31 31
-5 -5 =5 -5 =5
33 1 3w 3w !l 3ol
> =2 ] =2 =2 =2 1] =2
31 31 31 31 31 31
-5 =5 -5 -5 =5
1 53 357 1 57 1 37 3%
-5 -5 =5 -5 -5
31 1 3w 31 ! 3ol
=5 =5 =5 -5 =5
1 31 31 1 31 1 31 31
-5 -5 -5 -5 -5 -5
317 31 ! 3 03T o3 b3
-5 -5 =5 -5 =5
ETE T s N N T
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1l -1 -1 1 -1 1 =1 -1
18 36 18 9 36 18 18 18
-1 1 -1 -1 1 -1 -1 1
36 18 18 18 18 36 18 9
-1 -1 1 =1 -1 -1 1 -1
36 36 9 18 36 36 9 18
1l -1 -1 1 -1 1 =1 -1
NoM. = 18 36 18 9 36 18 18 18 MoN.. —
R S S WS e DS s s L B
36 18 18 18 18 36 18 9
1l -1 -1 1 -1 1 =1 -1
18 36 18 9 36 18 18 18
-1 -1 1 -1 -1 -1 1 -1
36 36 9 18 36 36 9 18
-1 1 -1 -1 1 -1 -1 1
36 18 18 18 18 36 18 9
1l -1 -1 1 -1 1 =1 -1
18 36 36 18 36 18 36 36
-1 1 -1 -1 1 -1 -1 1
36 18 36 36 18 36 36 18
-1 -1 1 =1 -1 -1 1 -1
18 18 9 18 18 18 9 18
1 -1 -1 1 -1 1 -1 -1
9 18 18 9 18 9 18 18
commutator =
-1 1 =1 -1 1 -1 =1 1
36 18 36 36 18 36 36 18
1l -1 -1 1 -1 1 =1 -1
18 36 36 18 36 18 36 36
-1 -1 1 -1 -1 -1 1 -1
18 18 9 18 18 18 9 18
-1 1 -1 -1 1 -1 -1 1
18 9 18 18 9 18 18 9
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0 0 32 7 0 0 3 =
0 0 s 3% 0 0 = Iz
25 0 0 323200
%5 3 0 0 3 4 0 0
0 0 s 3% 0 0 3 Iz
0 0 32 73 0 0 3 =
S5 3 0 0 2 55 0 0
2 00 £ 3200

Eigenvalues M,

[0.,0.8611111111, 3.046532935, 0.147911509, 0.1104320892, 1.445096208,
2.501945792, 4.998081466]

Eigenvalues N,
[0.,0.,0.,0.,,0., 3.,2.474410667, 1.414478221]
Eigenvalues M.-scaled

[0., 0.6200000000, 1.804468788, 0.0825900361, 0.07128478047, 0.8939777245,
1.505507151, 3.022171521]

Eigenvalues N.-scaled

[0., 0., 0.,,0.,0.,3.483870968, 2.873509162, 1.642619870]
NullSpace M,

{[1,1,1,1,1,1,1, 11}

NullSpace N,

{[_11 01 O’ 1’ 01 O’ O’ 0]’ [_1’ 0’ 01 O’ O’ 11 01 0]1 [01 _1’ O’ 01 1’ O’ 05 O]’ [O’ 05 _1’ O’ 05 01
11 0]1 [01 _11 O’ O! 01 O! O’ 1]}

Eigenvalues M

337 of 686 08/22/2008 08:40 AM



338 of 686

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

[0.8611111111,9.184234303, 0.142384626, 2.756714404, 0.1104320892,
1.445096208, 2.501945792, 4.998081466]

Eigenvalues N

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

NullSpace My

{}

NullSpace Ny
{-1,0,0,0,0,1,0,0}]]lo-1,0,0,0,0,0,1}],[-1,0,0,1,0,0,0,0][0,-1,0,0, 1, 0,
o,0]I0,0,-1,0,0,0, 1, O}

Eigenvalues M

[-0.9722222222,5.817495005, -3.159972983, 0.259144643, 2.237091539,
-0.1670884876, -1.336848455, -2.677599040]

Eigenvalues N

[0.,0.,0.,0.0.,,-3.,5.274917218, -2.274917218]
NullSpace M

{}

NullSpace N

{[_]—5 07 01 O’ 01 11 01 0]1 [Ol 01 _11 Ol 01 05 17 O]: [_11 01 01 ]-5 01 O’ 05 0]1 [O’ _]-5 01 O’ ]-’ 07
0) O]’ [O’ _11 O’ O’ 01 O’ O’ 1]}

Harmonic Basis

= = O = O = = O
P O R P PR O R B
= = O = O =k = O
= = O = O =k = O
m O R Rk Rk O R BB

O R B O =B Rk O =
O B R O R = O K
O B B O R = O K=
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{2,3,5, 8}

TRACETWO =1
det AT =0

00

o
o o=
o
o
o
o [e21[¥,1

o
o
(@) [©2][9;]
o
o
o 9=

o [«2][9;]
(@)
o o=
(@)

o
o
o
o

AT =

o [«2][9;]

o o=
o (e][V;]

o

o
o o=

o

o
o
o
o AR O
o
o
o
o (2] (O I [V

A

2
6
AT ranking is 2, "vs", 4

Level2det=%(—1+s)(—7+s)(1+s)3

RANK of R is 4

R rankingis 2, "vs", 4
RBAR ranking 1, "vs", 3
RANK of B is 4

B rankingis 2, "vs", 4
BBAR ranking 1, "vs", 3

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

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

B: [0,0,0,O0.,0.,1.,-0.5000000000 + 0.8660254040 I, -0.5000000000 -
0.8660254040 I]

NullSpace of R

{[0,0,0,0,0,1,0,0]110,0,0,0,0,0,0],[0,0,0,00,0,0,1]0,01,0,0,0,0,
01}

NullSpace of B

{[O’ 01 O’ O’ 0’ O’ 1’ 0]’ [O’ O’ 0’ 01 1’ O’ 0’ O]! [O’ 1, O’ O’ 0! 0’ O’ 0]’ [0’ O’ 0’ 1, O’ O’ 0’
01}

NullSpace of R*

{[01 _]-7 01 0’ 01 O’ O! ]-]1 [O’ _]-’ 01 O’ 11 01 07 0]1 [_11 O! 01 01 O; 11 05 0]1 [_11 Oi O; O! 05 01
1, O}

NullSpace of B*

{[_15 01 O’ O’ 01 1’ O’ 0]’ [_1’ 01 01 O’ O’ 0) 11 0]1 [05 _1’ O! 0) O’ O’ 0) 1]1 [O’ _15 O’ O’ 1) 01
0, O}

FIXED POINTS DIMENSION 1

PROTO-M =

N ©O ©O O O N
O N O O N O

0 14
14 0

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

R O O B B KRB RLr O
O B B O R H O K
O B B O R = O K=
_ O O B B KRB R O
_ O O B = = =k O
O R P O R RBH O K

N O 0O 0o o N O o
©O N O oSN O o o
©O N O o N o oo
N O 0O oo N OO
o oo~ &R
© o N o o

"RANK of Niis ", 3, "RANK of Mis ", 6
"RANK of the KERNEL is ", 3

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

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

v[5] + 2v[4]v[7] + v[5]v[7] + v[6]v[8])
degree 3 : % (v[1]v[3]vI8] + vI2]v[4]vi7] + v[3]v[6]v[8] + v[4]v[5]v[7])

2,43

Group spectrum 1+ t+t
KERNEL STRUCT URE

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

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

m3=[0,0,00,0,00,0,00,1,00,0,0,0,0,0,°0,00000000,0,1,D0,0,
0o000000°0000001001000,0,0,0,°O0,QO0]

supp 3 ={11, 29, 45, 48}

u3 =1I1,1,0,0,0,0,0,1,0,0,1,1,0,0,1,0,0,0,0,0,0,0,0,1,1,0,0, 1, 1, 0, O,
000000000110011110,01,1,0,0,0,0]

supp u3 =1{1, 2, 8, 11, 12, 15, 24, 25, 28, 29,41, 42, 45,46,47,48,51, 52}

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

MEEEE)

RPARTS [1]

BPARTS [1]

o = (1)

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

R-BLOCKS,
[2,3,1]

341 0f 686 08/22/2008 08:40 AM



342 of 686

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

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

N by blocks, N - check: true

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

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

LIE STRUCT URE

Dimension of Lie algebra: 11, Shape: 0& 11/9

00 O0 O
10 0 O
11 -11
CLB = 00 O0 1
10 0 O
00 0 O
01 0 O
00 1 O

R and B Cycles. V.

3,3,3

o

o O = O O
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M M
o o

M~
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|

|

—|on

|

—|on

—|n

—|n

—|mn

Qr in Vec(K)? , {{2, 4, 7}}, true

Qg in Vec(K)?, {{1, 3, 8}}, true

— — — — —
[y —lo o e —Hlo N e Hlo
i — —
_ © =N OO o N I (o] _ © N
Nl N o~ o~
<t _I__l [ |~ | |— 1_1 <t < 1_1
|~ — o _2 — |~ |~ —
I~ __4 NE HE T TR TR T
i i
—|N —H|© | |© | |© O N AN |
— — — — — —
e |y —lo —Hlo N e o N
N N o~ o~ o~
L | = = ——= = I A
Ny LNy ~N Ny ey
I __4 e —S T TR TS T
Il
>

Omega-checks true, true

O) uQg vs Q(I-V) ~ 1

|

|

—|n

0) vs (0

—|n

|

—|on

7TR=(0
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n3=(% 010000 %)vs(% 0

w|—

0000 %) Qg vs QU+V) 1

LOCAL GROUPS

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

71]
2’ "range", [2’ 4’ 7]’ [[7l 2’ 4’ 4’ 2’ 7’ 71 2]’ [41 7’ 2’ 2’ 7’ 4’ 4’ 7]’ [2’ 4’ 71 7’ 4’ 21 21
4]]
3’ "range"! [3’ 6’ 8]’ [[81 31 6’ 6’ 3’ 8’ 81 3]’ [6’ 8’ 3’ 3’ 8! 6’ 6’ 8]’ [3! 61 8’ 8’ 61 3! 3!
6]
4’ "range"! [1’ 3’ 8]! [[81 31 1’ 1! 3’ 8’ 81 3]! [31 1’ 8’ 81 1’ 3’ 31 1]1 [1’ 81 31 31 8’ 1’ 1!
8l]
100
"group has", 3, "elements" Group element1,1=|0 1 0
001
g1 = |l
g9, = [I1, 3, 2]]
g3 = I1,2,3]

linear dimension, 3
"Symmetric?", false

Is Z in Vec(K)? true
(h[1] K[3]1 hl2])

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

100
Z[1]=|0 10
001

2, "coeff", 1
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010
Z[2]=|0 0 1
100
3, "coeff", 1
001
Z[3]=]1 00
010

Check abelian

1, 2, true
1, 3, true
2, 3, true
1. 1. 1.
EIGS =]1. -0.5000000000 + 0.8660254040/ —0.5000000000 — 0.8660254040/

1. —-0.5000000000 + 0.8660254040/ —0.5000000000 — 0.8660254040/

PermChars :=

=W W =

Group spectrum: 1+ t+ t2 + 3

Molien Series to order 10: 1+ t+2t2 + 4t3 +5t% + 7> + 10t® + 12t7 + 158 +
19t2 + 2210

n-choose-rank

{1, 1, 2,31}4,{2, 1, 2, 4]}, {3, [1, 2, 5]}, {4, [1, 2, 6}, {5, [1, 2, 71}, {6, [1, 2, 8]}, {7, [1,
3, 41}, {8, [1, 3, 51}, {9, [1, 3, 6]}, {10, [1, 3, 7]}, {11, [1, 3, 81}, {12, [1, 4, 5]}, {13, [1,
4, 6]}, {14, [1, 4, 71}, {15, [1, 4, 8]}, {16, [1, 5, 61}, {17, [1, 5, 7]}, {18, [1, 5, 8]}, {19,
(1, 6, 71}, {20, [1, 6, 8]}, {21, [1, 7, 81}, {22, [2, 3, 4]}, {23, [2, 3, 51}, {24, [2, 3, 6]},
{25, 12, 3, 71}, {26, 2, 3, 8]}, {27, [2, 4, 51}, {28, [2, 4, 6]}, {29, 2, 4, 7]}, {30, [2, 4,
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81}, {31, 2, 5, 6]}, {32, 2,5, 71}, {33, [2, 5, 8]}, {34, [2, 6, 71}, {35, [2, 6, 81}, {36, [2,
7,81}, {37, [3, 4, 5]}, {38, [3, 4, 6]}, {39, [3, 4, 71}, {40, [3, 4, 8]}, {41, [3, 5, 6]}, {42,
(3,5, 71}, {43, [3, 5, 81}, {44, [3, 6, 7]}, {45, [3, 6, 8]}, {46, [3, 7, 8]}, {47, [4, 5, 6]},
{48, [4, 5, 71}, {49, [4, 5, 8]}, {50, [4, 6, 71}, {51, [4, 6, 81}, {52, [4, 7, 8]}, {53, [5, 6,
71}, {54, [5, 6, 8]}, {55, [5, 7, 81}, {56, [6, 7, 8]}

KERNEL HIERARCHY

T3 =
(OOOOOOOOOO1000000000000000001

{11, 29, 45, 48}

u3 =
(11000001001100100000000110011

{1, 2, 8, 11, 12, 15, 24, 25, 28, 29,41, 42,45, 46,47,48,51, 52}

picheck (1 1 2 2 1 1 2 2)

T2 =
(0100001010010001021020010010)

uz2 =
1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1
(§§§§°°§§§0§§00§§§§§§§§§§0°§‘3

picheck (2 2 4 4 2 2 4 4)

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

picheck (2 2 4 4 2 2 4 4)

Column Projections
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00000O0OT10O0
000010O00O0
0001000O00O0
P = 00010000 idem-checks NO-checks
000010O00O0
00000O0OT1O0
0000O0O0O10O0
000010O00O0
0000O0O0OT1O0
01 00000O00O0
000100O00O0
Py = 00010000 idem-checks NO-checks
01 00000O00O0
0000O0O0OT1O0
00000O0OT1O0
01 00000O00O0
00000100
0000O0O0OO0CT1
0010000O00O0
P3 = 00100000 idem-checks NO-checks
0000O0O0OO0C1
00000100
00000100
0000O0O0OO0C1
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O O O O B = O O

O O O O o o o o

Row Projections

PPq

BN

o

N~ D

o

AN

o

(o LS

N

0

o

N~ N

o

o O O O O O o o

o

N~ N~

o

o O O O O O O O

NI

o

o B

AN

L o O O O O ©o o o

o

EN RN

o

N[ _ O O B O O +~» O

o

N~ N|—

o

N[~

N[~
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idem-checks NO-checks

idem-checks
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N[N N N[N N[N N NN N[N [
[ NN NN NN NN [ N N[N
NN NS NS N NS NN NN NS
NS NN NS NS NN NS NS NN
NN NN N N NI NN NN N[N
NN NN [ S N NI NN NN N[N
NI NN NS NS NN NS NS NN
NN NS NS NS NS NN NN NS

I

=

Z
o | o o — | o o — N
| o o o o =N =N o
=+ O o o © A -+ O
o =+ O o =+ O o —|<r
o o —N —HN O o o o
o o —N —HN O o o o
o =+ O o =+ O o <
=+ O o o © HAx -+ O

I

—

CHECKING NULLSPACES

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

%]
4
O
(<)
<
1]
o
[~
© © o o o
© © o o o
~
© o | oo
© O w o o
© © o o o
© © o o o
%)
© o | oo
©O ©O ~ O O
— © © © ©
© © o o -
L B o |
© o o |
Lo B o |
| | © © ©
—
©c o | oo
© o - o o
© - © © ©
©O © o = O
I
O
2
o
v
~

mAviaker NC (-2 1 -2 -1 2)

MO is invertible. det= 484 /6561

(2]

4

O

()

<

o

[a'a]

&
LB L R R I R )
+ + + + + + + +
nn u© uvuuL u»u u»u u u u
N ~ - ~ - o —~

ker M.
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n1Tfo=(8)
1 0000110 1 0000110
01 001O0O01 01 001O0O01
00110000 001 0O0O0OO0OO0
RNore |0 @ 110000 o foo010000
01 001001 01 001001
1 0000110 1 0000110
1 0000110 1 0000110
01 001O0O01 01 001O0O01
1 0000110 1 0000110
01 001O0O01 01 001O0O0T1
001100O00O0 0010O0O0O0O0
angae |00 110000 . 00010000
01 001O0O01 01 001O0O01
10000110 10000110
10000110 10000110
01 001001 01 001001

Do these reconstitute N? , true

Ranks: 4, 4, "vs", 3
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7 7 11 7
0 0 72 0 0 % g
7 7 7 11
0 0 4z 0 0 2%
-7 -7 -7 -7
-7 -7 -7 -7
CNM = S .11 Skew T =
0 0 272 0 0 7z %
7 7 11 7
0 0 47 0 0 % 1
-11 -7 -7 =11
- 7 007 % 00
-7 =11 -11 -7
2 6 0% = 00
0 0000 0 %0
0 0000 0 041
O 0 00 O O 00O
O 0 00 O O 00O
Ooooooo%Skewomega=
0 0000 0 0
-1 -1
=L o000 F oo
-1 -1
o ztoo=t 0o 0o
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1 1 1 1
0 0 15 13 0 0 15 13
o o L L o o L L

—_
N
[
N
[
N
|
N

|
[

|
[

o

o

|
[

|
[t

o

o

[
N
—
N
—
N
|
N

=l
N
(=Y
N
o
o
=l
N|—
=l
N
o
o

1 1 1 1
0 0 1 1o 0 0 1 1o
o o L L o o L L

[t
N
[
N
—
N
[
N

I
—

I
—_

o

o

I
-

I
—_

o

o

[y
N
[y
N
[y
N
-
N

||
(=Y
||
=
o
o
||
(=Y
||
(=Y
o
o

[
N
—
N
—
N
|
N

11 7 7
L0 £ 00 0 0 %
11 7 7
0% 07 00 20 10000110
%0%00%0% 01001001
, 1 , 00110000
0 7 035 7 0 3 0 00110000
M0= N0=
000%%0%0 01001001
, i , 10000110
0 0 2 0 0 & 0 7 10000110
7 7 7 11 01001001
o £ 0 £ £ 0 & 0
7 7 7 11
Z 0 2 0 0 Z oL

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

NM = 7T + 21Q
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"IS NM in Vec(K)?", true

T=22/1,rank = 3, ratio = 22/3 , n/r = 64/3
T'=42/1,r =2/3,1/n%=11/32

p2 =5/36, min T = 80/9, T-check is positive? 118/9
max r = 36/5, r-check is positive? 7/12

IS NOMO a combination of T and Omega? , true
NoMo = 3T + 210

There are, 1, partitions and, 4, ranges, with a group size of, 3

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

dim span idems 4 vs no. of idems 4

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

"RG1" = {4, 5, 7}
"RG2" =1{2, 4, 7}
"RG3" = {3, 6, 8}
"RG4" = {1, 3, 8}
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2 -4 31 -8 -4 -4 -8 31
18 9 36 9 9 9 9 36
-4 25 =8 31 -4 -4 31 =8
9 18 9 36 9 9 36 9
31 -8 17 -16 -8 31 -16 31
36 9 9 9 9 36 9 18
-8 31 -16 17 31 -8 31 16
9 36 9 9 36 9 18 9
M = Ng =
-4 -4 =8 31 25 -4 31 -8
9 9 9 36 18 9 36 9
-4 -4 31 -8 -4 25 -8 31l
9 9 36 9 9 18 9 36
-8 31 -16 31 31 -8 17 -16
9 36 9 18 36 9 9 9
31 -8 31 -16 -8 31 -16 17
36 9 18 9 9 36 9 9
31 =5 =5 =5 =5 31 31 =5
36 36 36 36 36 36 36 36
-5 31 =5 =5 31 =5 =5 31
36 36 36 6 36 36 36 36
-5 =5 31 31 -5 -5 =5 =5
36 36 36 36 36 36 36
=5 =5 31 31 =5 =5 =5 =5
36 36 36 36 36 36 36 36
-2 31 =5 =5 31 =5 =5 31
36 36 36 36 36 36 36 36
31 =5 =5 =5 =5 31 31 =5
36 36 36 36 36 36 36 36
31 =5 =5 =5 =5 31 31 =5
36 36 36 36 36 36 36 36
-5 31 =5 =5 31 =5 =5 31
36 36 36 36 36 36 36 36
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1] =8 31 -16 -8 -8 -16 31
25 50 25 25 25 25 50
-8 4 z16 31 -8 -8 31 _-16
25 5 50 25 25 50 25
31 -8 4 =16 -8 31 -16 31
68 17 17 17 68 17 34
-8 31 -16 4 31 -8 31 -16
17 68 17 68 17 34 17
Mc-scaled = Nc-scaled =
-8 -8 -16 31 ; -8 31 -16
25 25 25 50 25 50 25
-8 -8 31 -16 -8 ; =16 31
25 25 50 25 25 25 50
-8 31 -16 31 31 -8 4 16
17 68 17 34 68 17 17
31 -8 31 -16 -8 31 -16 4
68 17 34 17 17 68 17
—> —> —> =—> -3
1 31 31 31 31 1 1 31
-5 -5 -5 -5 -5
33 1 3w 3w !l 3ol
- == 1] ] 2 =2 =3 =3
31 31 31 31 31 31
- == 1] ] 2 =2 3 =3
31 31 31 31 31 31
-5 -5 -5 -5 -5
31 1 3w 31 ! 3ol
=5 =5 =5 =5 =5
1 31 31 31 31 1 1 31
-5 -5 -5 -5 -5
V' 35y sy st 37 1 1 37
-5 -5 -5 -5 -5
33 1 3w 33 ! 3ol
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= |
Ol oo||_-

=
0=

I
'—\

MCNC =

I =l
= O

(=Y
(0.¢]

commutator =
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0 0 323 0 0 I3 =
0 0 s 3% 0 0 3 Iz
25 00 35 32 0 0
S 5 0 0 35 52 0 0
0 0 s 3 0 0 3 Iz
0 0 323 0 0 I3 =
% 3 0 0 ;2 & 0 0
24 00 & 32 o0 o0

Eigenvalues M,

[0.,,0.1111111111, 8.900126261, 0.099873739, 1.833333333, 0.1666666667,
1.833333333, 0.1666666667]

Eigenvalues N,
[0.,0.,0.,0.,,0., 3.,2.474410667, 1.414478221]
Eigenvalues M.-scaled

[0., 0.06941176471, 5.046983781, 0.067133867, 1.320000000, 0.08823529412,
1.320000000, 0.08823529412]

Eigenvalues N.-scaled

[0., 0., 0.,,0.,0.,3.483870968, 2.873509162, 1.642619870]
NullSpace M,

{[1,1,1,1,1,1,1, 11}

NullSpace N,

{[O’ 01 _1’ 1’ 01 O’ O’ 0]’ [O’ _1’ 01 O’ O’ 01 01 1]1 [01 _1’ O’ 01 1’ O’ 05 O]’ [_1’ 01 O’ O’ 05 11
01 0]1 [_11 01 O’ O! 01 O! 1’ 0]}

Eigenvalues M
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[0.1666666667, 1.833333333, 8.900126261, 0.099873739, 0.1666666667,
1.833333333, 8.900126261, 0.099873739]

Eigenvalues N
2.,3.,3,0,0.,0.,0.,0.]

NullSpace My

{}

NullSpace Ny

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

{[01_1 O 0, 1, O, O,
1,0,0,0, 01

y Yy 0
0’ 1]1 [O) 0’ _11 y Yy O
Eigenvalues M

[-3.500000000, 5.663118960, -2.163118960, -3.500000000, 5.663118960,
-2.163118960, 0., 0.]

Eigenvalues N

[0.,0.,0.,0.0.,,-3.,5.274917218, -2.274917218]
NullSpace M

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

{[_]—5 07 01 O’ 01 11 01 0]1 [Ol 01 _11 11 01 05 07 O]: [05 _11 01 05 ]-1 O’ 05 0]1 [_]—1 05 01 O’ 05 07
1) O]’ [O’ _11 O’ O’ 01 O’ O’ 1]}

Harmonic Basis

01111001
10110110
11001111
11001111
10110110
01111001
01111001
10110110
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{2, 3,6, 8

TRACETWO =1
det AT =0

00

o
o o=
o
o
o
o [e21[¥,1

o
o
(@) [©2][9;]
o
o
o 9=

o [«2][9;]
(@)
o o=
(@)

o
o
o
o

AT =

o [«2][9;]

o o=
o o=

o

o
o (e][V;]

o

o
o
o
o A~ O|un
o
o
o
(@) (<21 (O B [}

A

5
6
AT ranking is 3, "vs", 6

Level2det=ﬁ(8+sz)(—1+s)(3+s)(14—6$+52)(1+s)

RANK of R is 6

R rankingis 3, "vs", 6
RBAR ranking 2, "vs", 5
RANK of B is 6

B rankingis 3, "vs", 6
BBAR ranking 2, "vs", 5

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

359 of 686 08/22/2008 08:40 AM



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

Eigenvalues

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

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

NullSpace of R
{[1,0,0,0,0,0,0,0]I[O0,0,0,0,0, 1, 0, O}}
NullSpace of B

{[o, 1,0,0,0,0,0,0]I[O0,0,0,0, 1,0, 0, O}}
NullSpace of R”
{[-1,0,0,0,0,0,1,0]][O0,-1,0,0,0,0,0, 1}}
NullSpace of B*
{-1,0,0,0,0,0,1,0][0,-1,0,0,0,0,0, 1]}
FIXED POINTS DIMENSION 1

004202204 01111101
00242040 10111110
4 2 0404 46 11010111
PROTO-M = 2 440406 4 N = 11101011
02 040042 11010111
2 040002 4 11101011
0440642204 01111101
4 06 42 440 10111110

"RANK of Nis ", 4, "RANK of M is ", 8

"RANK of the KERNEL is ", 4

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

degree 2: % (2v[1lv[3] + v[1]v[4] + v[1]v[6] + 2Vv[1]v[8] + v[2]v[3] + 2V[2]v[4] + v|[
21v[5] + 2v[2]v[7] + 2v[3]v[4] + 2v[3]v[6] + 2Vv[3]v[7] + 3v[3]v[8] + 2v[4]v[5] + 3 V]
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41v[7] + 2v[4]v[8] + 2v[5]v[7] + v[5]v[8] + v[6]v[7] + 2v[6]Vv[8] + 2Vv[8]v[7])
degree 3 : % (v[1]v[3]v[4] + v[1]lv[3]vi[6] + 2Vv[1]v[3]v[8] + v[1]v[4]v[8] + v[1]v[6]Vv]

8] + vI2]lv[3]1v[4] + v[2]v[3]lvI[7] + v[2]v[4]v[5] + 2v[2]v[4]lv][7] + v[2]v[5]v[7] + v[3]v
[4]vi7] + v[3]v[4]v(8] + v[3]v[6]v[7] + 2Vv[3]vI6]v[8] + v[3]vI8]v[7] + 2Vv[4]v[5]v][7] +
v[4]lv[5]v[8] + v[4]v[8]v[7] + v[5]v[8]v[7] + v[6]v[8]v[7])

degree 4 : % (v[1]v[3]vI4]vI8] + vI1]v[3]vI6lvI8] + v[2]v[3]vI4]lvI7] + vI2]v[4]v[5]vI
71+ v[3]v[6lv[8]v[7] + v[4]v[5]v[8]v[7])

Group spectrum 1 + t + 2+ 3+ ¢4

KERNEL STRUCT URE

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

"RG2" =1{3,6, 7, 8}

"RG3" =1{2,4,5,7}

"RG4" =1{2, 3,4, 7}

"RG5" =11, 3, 6, 8}

"RG6" = {1, 3, 4, 8}

supp u4 ={1, 3, 6, 10, 19, 24, 28, 33, 38, 43,47, 52, 61, 65, 68, 70}

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

RPARTS [1]
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BPARTS [1]

o = (1)

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

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

[2, 4, 3, 1]

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

N by blocks, N - check: true

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

dim(span of partition vectors), rank(Ng), rank(N): 4, 4, 4

LIE STRUCT URE

Dimension of Lie algebra: 28, Shape: 8® 20/18

CLB =

O O O B O O O
O B O O O O O ¥
R O O O O O +~ O

O O O r O +»r O O

R and B Cycles. V.
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—lMn A N o —mn
o o o o o o
o o o —i|N o o
o o o o o o
o o o —i|eN o o

M M M o —|Mm |
o o o o o o

M N M o —mn
o o o o o o

M A (@] Ll [ I | e I 1 [a'g)
o o o o o o
o o —i|N o o o

—ln —mn o M —n
o o —N o o o

—ln o M N
o o o o o o

—|©

i
__6

—|©
o~
|

(@V]
-

—|N

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

08/22/2008 08:40 AM

Omega-checks true, true

-V is singular
"I4+V is singular”
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nR=(o EEELE o)vs(o 0000000 ugvsi-v)~L
n3=(% 075020 %)vs(o 0000000 ugvsQU+Vv)~!
LOCAL GROUPS

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

1’ "range"’ [4’ 5’ 71 8]’ [[8’ 7’ 4’ 5’ 4’ 5’ 8’ 7]’ [8’ 5’ 7’ 4’ 7’ 4’ 8’ 5]’ [8’ 4’ 5’ 7’ 5’ 7’
8’ 4]’ [7’ 8’ 5’ 4’ 5’ 4’ 7’ 8]’ [7’ 5’ 47 8’ 4’ 8’ 7’ 5]’ [7’ 4’ 8’ 5’ 8’ 5’ 7’ 4]’ [5’ 8’ 4’ 7’ 4’
7’ 5’ 8]’ [5’ 7’ 8’ 4’ 81 4’ 5’ 7]’ [5’ 4’ 7’ 8’ 71 8’ 5’ 4]’ [4’ 8’ 7’ 5’ 7’ 51 41 8]’ [4’ 7’ 5’ 8’
5,8,4,7],[4,5,8,7,8,7,4,5]]

7

2’ "range"’ [3’ 6’ ) 8]’ [[8’ 7’ 6’ 3’ 61 31 8’ 7]’ [81 6’ 3’ 7’ 3’ 7’ 81 6], [8’ 3’ 71 6’ 7’ 6’ 8’

3]’ [71 8’ 3’ 6’ 3’ 6’ 71 8]’ [7’ 61 8’ 3’ 8’ 3’ 7’ 6]’ [7’ 3’ 6’ 81 6’ 8’ 7’ 3]’ [6’ 8’ 7’ 3’ 7’ 31
6’ 8]’ [6l 7’ 3’ 87 3, 8’ 6’ 7]’ [6’ 3’ 8’ 7’ 87 7’ 6’ 3]’ [3’ 8’ 6’ 7’ 6’ 77 37 8]’ [31 7’ 87 6’ 8’
6’ 3’ 7]’ [3’ 6’ 7’ 81 7’ 8’ 3’ 6]]

1,1[7,5,4,2,4,2,7,5],17,4,2,5,2,5,7,4],[7, 2,5, 4,5, 4,
5,71,05,4,7,2,7,2,5,4],[5,2,4,7,4,7,5,2],[4,7,5, 2,
,2,7,4,51,14,2,7,5,7,5,4,2],[2,7,4,5,4,5,2,7],[2, 5,
5,7,5,7,2,4]

, 71, 107,4,2,3,2,3,7,41,17,3,4,2,4,2,7,3],17,2, 3,4, 3,4,
,4,7,14,3,2,7,2,7,4,31,[4,2,7,3,7,3,4,2],[3,7, 2, 4,
,7,2,3,4]1,03,2,4,7,4,7,3,2],[2,7,4,3,4,3,2,7], (2, 4,

7,4,7,4,2,3]]

5, "range”, [1, 3, 6, ,
1]’ [6’ 8’ 31 ) 8,
6

1’ 6’ 3]1 [6! 1’ 3’ 8’ ) 8’
,8,6,3,1], 11, 8,3,6,3

3,8,6
’6’ ’61 1’8]’[ )

"group has", 12, "elements" Group element 1,1 =

g1 = [1,2],[3,4]]

364 of 686 08/22/2008 08:40 AM



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

g, = [l2,3,4]]

g3 = [l1,3,4]]

94 = |l

g5 = [1,4,2]]
linear dimension, 10

"Symmetric?", true

Is Z in Vec(K)? true
(0 0 h[2] 3A[1]- h[2] h[2] O O h[2] O h[2])

"Basis for Z(G)"

1, "coeff", 3

1 000

0100
Z[1] =

0010

00O01
2, "coeff", 1

0111

1 011
Z[2]=

101

1110
Check abelian
1, 2, true

1. 1. 1. 1.
EIGS =

3. -1. -1. -1.
PermChars : =
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111111111111

011411110110

2 006 00002002

011411110110

111111111111
Group spectrum: l+t+t2+t3+¢4

Molien Series to order 10: 1+ t+2t%2 +3t3 +5t% +6t° + 10t® + 12¢7 + 178 +
21t9 + 28t10

n-choose-rank

{1,11, 2, 3,41}, {2, [1, 2, 3, 51}, {3, [1, 2, 3, 6]}, {4, [1, 2, 3, 7]}, {5, [1, 2, 3, 8]}, {6,
(1, 2,4,5},1{7,11, 2, 4, 6]}, {8, [1, 2, 4, 71}, {9, [1, 2, 4, 8]},{10, [1, 2, 5, 6]}, {11, [1,
2,5,7},{12,[1, 2, 5, 81}, {13, [1, 2, 6, 7]}, {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, 8]},{20, [1, 3, 5, 6]}, {21, [1,
3,5,7},{22,11, 3,5, 8]},{23, 1, 3, 6, 71}, {24, [1, 3, 6, 8]}, {25, [1, 3, 7, 81}, {26, [1,
4,5,61},{27,(1, 4,5, 71}, {28, [1, 4, 5, 8]}, {29, [1, 4, 6, 7]}, {30, [1, 4, 6, 8]}, {31, [1,
4,7, 81}, {32,[1,5,6, 71}, {33, [1, 5, 6, 81}, {34, [1, 5, 7, 8]}, {35, [1, 6, 7, 81}, {36, [2,
3,4,51},{37,12, 3,4, 6]}, {38, [2, 3, 4, 7]}, {39, [2, 3, 4, 8]}, {40, [2, 3, 5, 6]}, {41,
[2,3,5,71},{42,[2, 3,5, 8]},{43, [2, 3, 6, 71}, {44, [2, 3, 6, 8]}, {45, [2, 3, 7, 8]},
{46, (2, 4,5,6]},{47,1[2, 4,5, 71}, {48, [2, 4, 5, 8]},{49, [2, 4, 6, 7]}, {50, [2, 4, 6,
81}, {51,112, 4,7, 81},{52,[2, 5,6, 7]},{53,[2, 5, 6, 8]}, {54, [2, 5, 7, 8]}, {55, [2, 6,
7, 81}, {56, [3, 4, 5, 6]}, {57, [3, 4, 5, 71}, {58, [3, 4, 5, 8]}, {59, [3, 4, 6, 71}, {60, [3,
4, 6, 81}, {61, [3, 4, 7, 8]}, {62, [3, 5, 6, 71}, {63, [3, 5, 6, 8]}, {64, [3, 5, 7, 81}, {65, [3,
6, 7, 8]}, {66, [4, 5, 6, 71}, {67, [4, 5, 6, 8]}, {68, [4, 5, 7, 8]}, {69, [4, 6, 7, 8]}, {70, [5,
6, 7, 81}

KERNEL HIERARCHY

m4 =
(0O0O000D0D0D0D0D00O0000000010000100O00O00

{19, 24, 38,47, 65, 68}

u4 =
(10100100010000000010000100010

{1, 3,6, 10, 19, 24, 28, 33, 38,43, 47,52, 61, 65, 68, 70}

picheck (2 2 4 4 2 2 4 4)
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(0O0000010102000100001010010102

u3 =
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
(ZZZZOOZOZOZZOOZZOZOZOZOZZOZO

picheck (6 6 12 12 6 6 12 12)

T2 =
(0420204242 0404044640640422 4 4)

picheck (12 12 24 24 12 12 24 24)

ml= (12 12 24 24 12 12 24 24)

ul=(2 2 32 3 3 3 3 3
32 32 32 32 32 32 32 32

picheck (12 12 24 24 12 12 24 24)

Column Projections

0000O0O01O0
0000O0O0O0T1
000010O00O0
Py = 00010000 idem-checks NO-checks
000010O00O0
00010O0O0O0
0000O0O01O0
0000O0O0O0T1
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00000010
0 000O0O0O?1
001000O0O
Py = 00000100 idem-checks NO-checks
00100O0O0O
0O00O0O0O01O0O0
00000010
0 000O0O0O?11
0O00O0O0O0O0T1O0
01 0000O0O
000010O0O
P3 = 00010000 idem-checks NO-checks
0O000O010O0O
000100O0O
00000010
01 000O0O0O
00000010
01 0000O0O
00100O0O00O
Py = 00010000 idem-checks NO-checks
001000O00O0
000100O00O0
0O 00O0O0O0T1O0
01 000O0O00O
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Row Projections

0

w|—

PP =

Wl
(@)

(@)
w|—
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0

wIN

WIN

O O O O O O O O

wIN

wIN

o O B O B O O O

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

Wl

w|—=

O O O O O O O O

Wl

Wl

R O O O O O +~ O

R O O O O O +~» O

WIN

WIN

wIN

wIN
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idem-checks NO-checks

idem-checks NO-checks

idem-checks
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m_3 00 alu_3 m_aa m_3 m_3 w_3 00
(%) _Rl_u_3 _ﬁl_u_3 w_3 m_3 m_oa (%) _m_u_3
olm olm M <+  lm <+ 0lm  oolm
m_oa w_3 m_..j co m_oa co w_3 r10_3
m_3 alu_3 00 m_oa 00 m_3 m_3 w_3
olMm < MM ojm oM oM MM <t
< olm oM oojcm Olm ln <+ 0lm
Il
=
Z
o [aV1{a0] o o o o o N[N
N|mM o o o o o N[N o
o o o N[N (@) N[N o o
o o (a\1[ap] o [aV1[a0] o o o
(@) —i|m (@) o (@) (@) o —i|mn
“m O O O ©O O HAm o
Il
—

CHECKING NULLSPACES

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

[aa]

[~
———
© © O wu
~ o o o

~
© o o |
(%)
| © o o
© © o *=
w o o o
(%)
© o o |
~
| © o o
N —————————
—_——
© o —= o
©o - o o
© o o«
- © o o
i
© o o |
i
| © o o
i
o o | o
i
o | o o
N ——

I

)

2

1

[

~

checks

mAviakerNC (1 1 -1 -1)

RB checks

—-t+s -t

-t

-5

-5

—-t+s -t

-t

0

1

0

-1 -1

-1

-1 -1

-1

ker Mg
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1000 (0t O0s

0100 s 0toO

0010 t 0sO

kerMC=0001 0 s 0t RB checks

0010 t 0sO0

0001 0 s Ot

1 000 0 0 s

0100 s O0O¢toO

nxt=(2 2 2 2)

10000010 10000010
01000O00O01 01 000O00O01
00101000 001000O00O0

RNOR*=0001O1OO,RR*=0001OOOO
00101000 0O 00O010O00O0
00010100 0000O01O00O0
10000010 10000010
01000O0O01 01 000O0O01
10000010 10000010
01000O0O01 01000O0O01
00101000 001000O00O

BNOB*=0001O1OO,BB*=00010000
00101000 0O 00010O0O0
00010100 0 00OO0O01O00O0
10000010 10000010
01 000O0O01 01 000O0O01

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 4
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4 4 4 4
OO§§O O§§
4 4 4 4
OO§§O O§§
—4 -4 4 -4
5 3 005 500
-4 -4 —4 -4
5 3 005 5 00
CNM = 4 4 44SkeWT=
OO§§0 O§§
4 4 4 4
OO§§O O§§
—4 -4 —4 -4
5 3 005 500
—4 -4 4 -4
5 3 005 500
oooooo%o
ooooooo%

Skew Omega =

|
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1 1 1 1
OOﬁﬁO Oﬁﬁ
1 1 1 1
0 0 51 0 0 515
-1 -1 -1 -1
2 12 907 00
-1 -1 -1 -1
7 12 00 71 00
1 1 1 1
0 0 513 0 0 1515
1 1 1 1
OOﬁﬁO Oﬁﬁ
-1 -1 -1 -1
7 12 0071 00
-1 -1 -1 -1
2 12 907 00
4 4 2 2 4
303303053
42 4 2 4 4
03353 030 10000010
i2§i0ii2 01 000O0O0T1
3 3 3 3 3 3
00101000
244844, 4
3 3 3 3 3 3 00010100
0 2 044 g 42 00101000
3 3 3 3 3
5 4 4 2 4 00010100
30300333 10000010
Oiizig§i 01 00O0O0OO01
3 3 3 3 3 3
4 2 4 4 8
30233333

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

NM=4T + 320

Q
(LQLLL 17+ 1 Lt~ 1 1 11 1 1 11 1 1
12 3 12 12 12 6 12 12 12 12 12 12 6 6 12 12 6 6 12 12
2 1 -1 1 2 1 2 1
T(gooogT§0§0000000§00§00000§)
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"IS NM in Vec(K)?", true

NM
16 64 8 8 1, —100 100 16 16 8 8 56 8 8 16 16 , 8 16 g 8 8
3 3 3 3 3 3 3 3 3 3 3 33 3 3 3 3 3 3

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

MN
(2 204 4 15 -38 3842 4 4204 44464464444 4

T= 16/1,rank=4,ratio=4/1,n2/r= 16/1
T'=48/1,r =3/4,7/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 + 16Q
There are, 1, partitions and, 6, ranges, with a group size of, 12

KERNEL HAS LINEAR DIMENSION 26
out of total no. of elements equal to 72

dim span idems 5 vs no. of idems 6
"PT1" = {{2, 8}, {1, 7}, {4, 6}, {3, 5}}
"RG1" =1{4,5, 7, 8}
"RG2" = {3, 6, 7, 8}
"RG3" =1{2,4,5, 7}
"RG4" =1{2,3,4, 7}
"RG5" ={1, 3, 6, 8}
"RG6" = {1, 3, 4, 8}
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8 -4 4 -2 -4 2 -8 4
9 9 9 9 9 9 9 9
-4 8 -2 4 2 -4 4 -8
9 9 9 9 9 9 9 9
4 -2 8 -4 -8 4 -4 2
9 9 9 9 9 9 9 9
-2 4 -4 8 4 -8 2 -4
9 9 9 9 9 9 9 9
Mc = N¢ =
-4 2 -8 4 8 -4 4 -2
9 9 9 9 9 9 9 9
2 -4 4 -8 -4 8 -2 4
9 9 9 9 9 9 9 9
-8 4 -4 2 4 -2 8 -4
9 9 9 9 9 9 9 9
4 -8 2 -4 -2 4 -4 38
9 9 9 9 9 9 9 9
31 =5 =5 =5 =5 =5 31 =5
36 36 36 36 36 36 36 36
=5 31 =5 =5 =5 =5 =5 31
36 36 36 36 36 36 36 36
-5 =5 31 =5 31 =5 =5 =5
36 36 36 36 36 36 36
-5 =5 =5 31 =5 31 =5 =5
36 36 36 36 36 36 36 36
-5 =5 31 =5 31 =5 =5 =5
36 36 36 36 36 36 36 36
-5 =5 =5 31 =5 31 =5 =5
36 36 36 36 36 36 36 36
31 =5 =5 =5 =5 =5 31 =5
36 36 36 36 36 36 36 36
-5 31 =5 =5 =5 =5 =5 31
36 36 36 3 3 36 36 36
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Mc-scaled =
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NcM¢e = McN¢ = commutator =

o O O O O O O o
o O O O O o o o
o O O O O O O o
o O O O OO o o o
o O O O O O o o
o O O O O o o o
o O O O O O o o
o O O O O O o o

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

o O O O O o o o

O 000 0 o0 o o0 O o o o o o o
O O 0O 0O 0O 0 o0 o ©o o o o o o o
O 000 0o o o0 o0 o o o o o o
O O 0O 0O 0O o0 o0 o© o o o o o o o
O 00000 o o0 o0 oo o o o o

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

Eigenvalues M,

[4.,0.4444444444,1.333333333, 1.333333333,0.,,0,,0,,0.]
Eigenvalues N,

[0.8888888889,2.,2.,2.,0,0.,0.,0.]

Eigenvalues M.-scaled

[4.500000000, 0.5000000000, 1.500000000, 1.500000000, 0., 0., 0., 0.]
Eigenvalues N-scaled

[1.032258065, 2.322580645, 2.322580645, 2.322580645, 0., 0., 0., 0.]
NullSpace M,

{[O’ 11 O’ O’ 0’ 0’ O’ 1]’ [O’ O’ 1’ 01 1’ O’ 0’ O]’ [O’ 0’ O’ 1’ 0’ 1’ O’ O]’ [1’ O’ O’ 0, O’ O’ 1!
o1}

NullSpace N,

{[O’ 01 O’ 11 05 _1’ O’ 0]’ [_1’ 0’ 01 O’ O’ 05 11 0]1 [01 _1’ O’ 01 O’ O’ 05 1]’ [O’ 05 11 O’ _1’ 05
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0, O}

Eigenvalues My

[4.,8.935416159, 0.397917175, 1.333333333, 1.333333333,0,,0.,0.]
Eigenvalues N

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

NullSpace M

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

{-1,0,00,0,0,1,0}1I0,-1,0,0,0,0,0,1],[0,0,0,-1,0,1,0, 0], [0, 0, -1, 0, 1, O,
0, Ol}

Eigenvalues M

[2.108185107, -2.108185107, 6.553967931, -1.220634597, -0.3905242916,
-2.276142374,-0.3905242916, -2.276142374]

Eigenvalues N

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

{}

NullSpace N

{[0’ 01 1’ O’ _11 O’ O’ O]’ [O’ O’ 0’ _1’ O’ 1’ 01 0]1 [_11 O’ O’ 01 O’ O’ 11 0]’ [O’ _11 O’ O’ 05 01
0, 11}

Harmonic Basis
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01111101
10111110
11010111
11101011
11010111
11101011
01111101
10111110
801[15_1111_111111_11_1]
{2’5’6,7}
R:[4,7,1,2,7,8, 8, 3]
B: [8,3,5,6,3,4,4,7]
TRACETWO =1
det AT =0
1 5
00060006
5 1
OOEOOOEO
1 5
EOOOEOOO
1 5
06000600
AT = : .
00600060
5 1
00060006
5 1
OOOEOOOE
1 5
OOEOOOEO

AT ranking is 4, "vs", 6
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Level 2 det = ﬁ( _224 4+20s—50s%+19s3 + 11s* +65° +2s®) (=1 +5)

RANK of R is 6

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

B rankingis 3, "vs", 6
BBAR ranking 1, "vs", 4

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

Eigenvalues

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

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

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

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

380 of 686 08/22/2008 08:40 AM



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

0 35 28 14 0 0O O 49 01111001
3 0 0 7 0 O 28 56 10010111
28 0 0 70 0O 28 70 56 10010111
PROTO-M = 14 7 70 0 49 56 56 O N = 11101110
0O 0O O 49 0 35 28 14 10010111
0O 0O 2856 35 0 O 7 01111001
0O 28 70 56 28 0 O 70 01111001
49 56 56 0 14 7 70 O 11101110

"RANK of Nis ", 3, "RANK of M is *, 8
"RANK of the KERNEL is ", 3

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

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

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

+ 8v[2]v[8] + 10v[3]v[4] + 4v[3]v[6] + 10v[3]v[7] + 8v[3]v[8] + 7v[4]v[5] + 8v[4]v[6
]+ 8v[4]v[7] + 5v[5]v[6] + 4Vv[5]v[7] + 2Vv[5]v[8] + v[6]v[8] + 10Vv[8]v[7])
degree 3 : 5i4 (2v[1]v[2]v[4] + 13 Vv[1]v[2]v[8] + 4v([1]v[3]v[4] + 8v[1]v[3]v[8] + v[2]
v[4lv[7] + 11v[2]v[8]v[7] + 11v[3]v[4]v[6] + 15Vv[3]v[4]v[7] + v[3]v[6]v[8] + 15V[3]v
[8]v[7] + 13 v[4]v[5]v[6] + 8v[4]v[5]v[7] + 2v[5]v[6]lv[8] + 4Vv[5]v[8]Vv[7])

2 3

Group spectrum 1+ t+t“+t
KERNEL STRUCT URE

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

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

"RG9" = {3, 6, 8}

"RG10" = {3, 4, 6}
"RG11" = {1, 3, 8}
"RG12" = {1, 3, 4}
"RG13" ={1, 2, 8}
"RG14" = {1, 2, 4}

m3 =[0,2,0,0,0,13,4,0,0,0,8,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1,0,
000,0,0,11,0,11,15,00,0,0,0, 1, 15, 13,8,0,0, 0,0, 0, 2, 4, 0]

supp M3 =1{2,6, 7, 11, 29, 36, 38, 39, 45, 46, 47, 48, 54, 55}

u3 =1[0,1,0,0,0,1,1,0,0,0,1,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0, 1, 1, 0, O,
0001,1,0,1,1,0,00,0,0,1,1,1,1,0,0,0,0,0, 1, 1, 0]

suppu3 ={2,6, 7,11, 12, 18, 28, 29, 35, 36, 38, 39, 45,46,47,48, 54,55}
Action of R on ranges, [[3], [5], [11], [13], [3], [5], [3], [5], [11], [13], [12], [14], [4],

[6]]
Action of B on ranges, [[4], [10], [2], [8], [4], [10], [4], [10], [2], [8], [1], [7], [3], [9]]

3:(LLLLLLL 13 1 11 LL1_3L)
27 27 36 36 108 108 54 108 108 108 27 27 108 54

RPARTS [1]

BPARTS [1]

o« =(1)

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

2,3, 1]
B-BLOCKS,

2,1, 3]

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

by = {4, 8}
by =11, 6, 7}
b3 =12, 3, 5}

dim(span of partition vectors), rank(Ng), rank(N): 3, 3,3

LIE STRUCT URE

Dimension of Lie algebra: 34, Shape: 11 23/21

010
1 00
1 00
0 01
CLB =
1 0O
010
010
001
R and B Cycles. V.
111 1 11 1 1
66660066 OOOEOEOO
111 1 11 1 1
65560055 00507000
111 1 11 1 1
55560055 00505000
111 1 11 1 1
55550055 OOOEOEOO
Q=11 1 11 1| B8F 1 1
66660066 00505000
111 1 11 1 1
66660066 OOOEOEOO
111 1 11 1 1
66560065 00070700
111 1 11 1 1
s 666°%%% 00050300

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

-1 1 -1 1 -1 1 -1 -1
12 4 3 2 12 4 6 2
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6
> 1 -1 1 -7 1 =11
12 12 (§) 6 12 12 6 6
1l 5 1 -1 1 =7 1 =1
Vv 12 12 3 6 12 12 6 6
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6
1l -1 1 -1 1 -1 1 1
12 4 6 2 12 4 6 2
1l -1 1 -1 1 =1 1 1
12 4 3 2 12 4 6 2
i -1 1 -1 1 -1 -1 -1
7 12 2 6 4 12 2 6

Omega-checks true, true
"I4+V is singular”

(1 1 1 1 11 1111 1
WR_(66660066)VS(6666006

A=

) uQr vs Q(I-V) ~ 1
n3=(o 0> 2 32 20 o)vs(o 0000000 uQgvsQU+V)~?!
16 16 16 16

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

1’ "range"’ [5’ 7’ 8]’ [[81 7’ 7, 5’ 77 8’ 8’ 5]’ [87 5, 5, 7’ 5’ 8’ 8’ 7]’ [7’ 8’ 87 5, 8’ 7’ 7’
5]’ [71 5’ 5’ 8’ 5’ 7’ 7’ 8]’ [51 8’ 8’ 7’ 8’ 5’ 5’ 7]! [5’ 7’ 71 8’ 7’ 5’ 5’ 8]]

2’ "range"’ [4’ 5’ 7]7 [[7l 5’ 5’ 4’ 5’ 7’ 7, 4]’ [7’ 4’ 4’ 57 47 7’ 7’ 5]7 [5’ 7’ 7’ 4’ 7’ 5’ 5’
4],[5,4,4,7,4,5,5,71,[4,7,7,5,7,4,4,5],[4,5,5,7,5,4,4, 7]

3’ "range"’ [3’ 7’ 8]’ [[8’ 7’ 7’ 3’ 7’ 8’ 8’ 3]’ [8’ 3’ 3’ 7’ 3’ 8’ 8’ 7]’ [7’ 8’ 8’ 3’ 8’ 7’ 7’
3]1 [7, 3’ 3’ 81 31 7’ 7’ 8]’ [3, 8’ 8’ 7’ 81 31 31 7]’ [3’ 7’ 7, 8’ 7’ 3’ 3’ 8]]

4’ "range"’ [3’ 4’ 7]’ [[7l 4’ 4’ 3’ 4’ 7’ 7’ 3]’ [7’ 3’ 3’ 4’ 3’ 7’ 7’ 4]’ [4’ 7’ 7’ 3’ 7’ 4’ 4’
3], [4, 3) 3’ 7’ 3’ 4, 4, 7]’ [3, 7’ 7, 4’ 7’ 3’ 3) 4]1 [3’ 4, 4, 7’ 4’ 3’ 3) 7]]

5’ "range"’ [2’ 7’ 8]’ [[8’ 7’ 7’ 2’ 7’ 8’ 8’ 2]’ [8’ 2’ 2’ 7’ 2’ 8’ 8’ 7]’ [7’ 8’ 8’ 2’ 8’ 7’ 7’
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2]’ [7, 2’ 2’ 87 2’ 7’ 7’ 8]’ [2’ 8’ 8’ 7’ 81 27 2’ 7]’ [2’ 7’ 7’ 8’ 7’ 2’ 2’ 8]]

6’ "range"’ [2’ 4’ 7]’ [[7’ 41 4’ 2’ 4’ 7’ 7’ 2]’ [7l 2’ 2’ 4’ 2’ 7’ 7’ 4]’ [4’ 7’ 7’ 2’ 7’ 4’ 4’
2]’ [4l 2’ 2’ 7’ 2’ 4’ 4’ 7]’ [2, 7’ 7’ 4’ 7’ 2’ 2’ 4]7 [Zl 4’ 4’ 7’ 4’ 2’ 2’ 7]]

7’ "range"’ [5! 6’ 8], [[8’ 6’ 61 5’ 6’ 8’ 8! 5]’ [8’ 5’ 51 6’ 5’ 8’ 8’ 6]’ [6’ 8’ 8’ 5’ 8’ 6’ 6,
5], [6’ 5’ 5’ 87 5, 6’ 6’ 8]’ [5’ 8’ 8’ 6’ 87 57 5, 6]’ [5’ 6’ 6’ 8’ 6’ 5’ 5’ 8]]

8! "range"’ [4’ 5’ 6]’ [[61 51 5’ 4! 5’ 6’ 6’ 4]! [6’ 4’ 4’ 5’ 4’ 6’ 6’ 5]’ [5’ 6’ 6’ 4’ 6’ 5! 5’
4]’ [5’41 4’ 6’ 4’ 5’ 516]’ [4’ 6’ ) 5’6’ 4’ 4’ 5]’ [4l 5’ 516’ 5’4’ 4’ 6]]
8

6
9’ "range"’ [3’ 6’ 8]! [[8’ 6’ 61 3! 6’ 8’ ) 3]’ [8’ 3’ 31 6’ 3’ 8’ 8’ 6]’ [6’ 8’ 8’ 3’ 8’ 6’ 6’
3,16,3,3,8,3,6,6,8],[3,8,8,6,8,3,3,6], 3,6, 6, 8,6, 3, 3, 8]]

8
101 "ra'nge"’ [3’ 4’ 6]’ [[6’ 41 41 31 4’ 6’ 6’ 3]1 [6’ 3’ 3’ 4’ 3’ 6’ 6’ 4]’ [4’ 6’ 6’ 3’ 61 41 4’
3]’ [4’ 3’ 3’ 6’ 3’ 4’ 4’ 6]’ [31 6’ 6’ 4’ 6’ 3’ 3’ ]’ [3l 4’ 4’ 6’ 4’ 3’ 3’ 6]]

11, "range", [1, 3, 8], [[8, 3,

3, 1,3, ,3,1,8,8,3],1[3,8,818,3,3,
1]’ [31 1’ 1’ 8’ 1’3’318]’ [1’ 81 8’3’8’ 3

,8,3,1,1, 8]

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

1 ,4, 4’ 3], [3,4’ 4’ 1’ 4,3,
3’ 1]’ [3’ 1’ 1’ 4’ 1’ 3’ 3’ 4]’ [11 4

1
) 3’ 4’ 3’ 1’ 11 4]]

13, "range", [1, 2, 8], [[8, 2, 2, 1
1]’ [21 1’ 1’ 8! 1’ 2’ 21 8]! [1l 81 8’

14l"range"’ [1’2’4]1 [[412121 112141 4’ 1]’ [4’ 17 1121 1’ 4’ 4’ 2]’ [2141 4’ 1’ 4121
2’ 1]’ [2! 1’ 1’ 4’ 1’2’2!4]1 [114! 4’2’4’ 11 1’ 2]’ [1’2’2’4’2’ 1’ 114]]

010
"group has", 6, "elements” Group element 1,1 =|0 0 1

1 00

g1 = 11, 2,3]]

g2 = 2, 3]]
g3 = [[1, 3]]
g4 = ]

g5 = [[1, 3, 2]]
linear dimension, 5

"Symmetric?", true
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Is Z in Vec(K)? true
(h[2]1 0 0 2A[1] h[2])

"Basis for Z(G)"

1, "coeff", 2
100
Z[1]=]0 1 0
00
2, "coeff", 1
011
Z[2]=|1 0 1
110
Check abelian
1, 2, true
1. 1. 1.
EIGS =
2. -1. -1.
PermChars : =
111111
011301
011301
111111

2

Group spectrum: 1+ t+1t°+ t3

Molien Series to order 10: 1+t + 2t2 + 3t3 + 4t + 5t5 + 7t + 8t7 + 10t8 + 12
t9 + 14¢10

n-choose-rank

{1,11, 2,31}, {2, 1, 2, 41}, {3, [1, 2, 51}, {4, [1, 2, 61}, {5, [1, 2, 71}, {6, [1, 2, 8]}, {7, [1,
3,41, {8, [1, 3, 51}, {9, [1, 3, 6}, {10, [1, 3, 71}, {11, [1, 3, 81}, {12, [1, 4, 5]}, {13, [1,
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4, 6]}, {14, [1, 4, 71}, {15, [1, 4, 8]}, {16, [1, 5, 61}, {17, [1, 5, 71}, {18, [1, 5, 8]}, {19,
(1, 6, 71}, {20, [1, 6, 8]}, {21, [1, 7, 8]}, {22, [2, 3, 4]}, {23, [2, 3, 51}, {24, [2, 3, 6]},
{25, 12, 3, 71}, {26, [2, 3, 8]}, {27, [2, 4, 51}, {28, [2, 4, 6]}, {29, [2, 4, 7]}, {30, [2, 4,
81}, {31, [2, 5, 6]}, {32, 2,5, 71}, {33, [2, 5, 8]}, {34, [2, 6, 71}, {35, [2, 6, 81}, {36, [2,
7,81}, {37, [3, 4, 5]}, {38, [3, 4, 6]}, {39, [3, 4, 71}, {40, [3, 4, 8]}, {41, [3, 5, 6]}, {42,
(3,5, 71}, {43, [3, 5, 81}, {44, [3, 6, 71}, {45, [3, 6, 8]}, {46, [3, 7, 8]}, {47, [4, 5, 6]},
{48, [4, 5, 71}, {49, [4, 5, 8]}, {50, [4, 6, 71}, {51, [4, 6, 81}, {52, [4, 7, 8]}, {53, [5, 6,
71}, {54, [5, 6, 8]}, {55, [5, 7, 81}, {56, [6, 7, 8]}

KERNEL HIERARCHY

T3 =
(02000134000800000000000000000]

{2,6,7,11, 29, 36, 38, 39, 45, 46,47, 48, 54, 55}

u3 =
(01000110001100000100000000011

{2,6,7,11, 12, 18, 28, 29, 35, 36, 38, 39, 45, 46, 47, 48, 54, 55}

picheck (27 27 54 54 27 27 54 54)

M2 =
(151260002103001224300123024212424015

u2 =
1 1 1 1 l A~ 1 A1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
(§§§§°°§°§°§§§§O§§§§§§°§§§°§‘

picheck (54 54 108 108 54 54 108 108)

ml= (54 54 108 108 54 54 108 108)

picheck (54 54 108 108 54 54 108 108)

Column Projections
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00000O0OT10O0
000010O00O0
00001O0O00O0
P = 00000001 idem-checks NO-checks
000010O00O0
00000O0OT1O0
0000O0O0O10O0
0000O0O0OO01
0000O0O0OT1O0
00001000
00001000
Py = 00010000 idem-checks NO-checks
00001000
0000O0O0OT1O0
00000O0OT1O0
000100O00O0
00000O0OT10O0
0010000O00O0
0010000O00O0
P3 = 00000001 idem-checks NO-checks
0010000O00O0
00000O0OT10O0
00000O0OT10O0
0000O0O0OO0C1
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0O 00O0O0O0T1O0
001000O00O0
001000O00O
Py = 00010000 idem-checks NO-checks
00100O0O00O
0O 0O0O0O0O0T1O0
0O 000O0O0T1O0
000100O00O0
0O00O0O0O0O0T1O0
01 0000O0O
01 0000O0O
Ps = 00000001 idem-checks NO-checks
01 0000O0O
00000010
00000010
0 000O0O0O0O1
00000010
01 0000O0O
01 000O0O0O
Pg = 00010000 idem-checks NO-checks
01 000O0O00O0
0O 00OO0O0O0T1O0
0O 00O0O0O0T1O0
0 00100O00O0
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00000100
000010O00O0
00001O0O00O0
P; = 00000001 idem-checks NO-checks
000010O00O0
00000100
00000100
0000O0O0OO01
00000100
00001000
00001000
Pg = 00010000 idem-checks NO-checks
00001000
00000100
00000100
000100O00O0
00000100
0010000O00O0
0010000O00O0
Py = 00000001 idem-checks NO-checks
0010000O00O0
00000100
00000100
00000O0OO01
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idem-checks NO-checks

idem-checks NO-checks

idem-checks NO-checks
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P13 = idem-checks NO-checks

O B B O O O O =
O ©O O O B = O
O O O O O o o o
O O O O O O O ©o
o O O O O O O O
O O O O O O o o
o O O O O O O O
_ O O O mr O O O

P14 = idem-checks NO-checks

O B B O O O O =
O O OB O = = O
O O O O O O O o
= O O O m»m O O O
O O O O O O o o
o O O O O O O O
O O O O O O o o
O O O O O O O O

Row Projections

[
o

o

o

o

o A
N|—

N~ D
N[~ N~
EN TN

(@)
(@)
(@)
N|—
(@)
(@)
(@)
N|—

PP = idem-checks

o
AN
N~

o
NI

o

o

o

N R N [
o
o
o
o
N~ D
N~ N
o

o
o
o
N[~
o
o
o
N[~
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1 1 1 /7 7 7 7 7 7 7
30000737350 27122727732
1 1 1 7 7 7 7 7 7 7
02202000 i272277272
1 1 1 7 7 /7 7 7 7 7
02202000 i12722%7272
1 1 7 7 7 7 7 7
000300073 44274343327
T= 1 1 1 NM:77 7 7 7 7 7
02202000 §2722%7272
1 1 1 /7 7 7 7 7 7 7
30000737350 27122722772
1 1 1 7 7 7 7 7 7 7
30000250 2422427732
1 1 /7 7 7 /7 7 7
00030003 42747127
CHECKING NULLSPACES
mA=1[1,1,0,-1,-1,-1,0, 1]
O 100 -100 O 00 O 0 00 O
O 01 0 -100 O s 0 -t t 0 -s
kerNe=l 0O 001 0 0O0 -1 0O s -s 0Ot -t RB
-1 000 O 10 O 00 O —-s+t 00 O -—-t+s
-1000 0 01 O 00 O —-s+t 00 O -—-t+s

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

MO is invertible. det= 79012645/12754584
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1\ s+t
1 s+t
1 S+t
ker M¢ = L s*t RB checks
1 s+t
1 S+t
Il Is+t
1 \s+t
nxt = (8)
10000110 10000000
01101000 01001000
01101000 00100O0O0O
RNOR*=00010001,RR*=00010000
01101000 01001000
10000110 00000110
10000110 00000110
00010O0O01 0000O0O0O0T1
10000110 10000000
01101000 01001000
01101000 00100O0O00O
BNOB*=00010001,BB*=00010000
01101000 01001000
10000110 00000110
10000110 00000110
00010O0O01 0000O0O0O0T1

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 3
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7 7 11 7
0 0 77 0 0 g
11 7 7 7
0 0 e 0 0 73
-7 =11 -11 -7
2 6 9% 2 °0F
-7 -7 -7 -7
CNM = 1 . Skew T =
0 0 e 0 0 73
7 7 11 7
0 0 24 0 0 % g
-11 -7 -7 -11
s 2 0073 % 00
-7 -7 -7 -7
0 0 00 O 0%0
oo%oo 0 00
-1 -1
o o0zt o 0o
0O 0 00 O O 0O
Skew Omega =
oo%oo 0 0
0 0 00 O 0%0
-1 -1
=L o 00 = oo
0 0 00 0 00
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1 1 1 1
OOﬁﬁO Oﬁﬁ
1 1 1 1
OOﬁﬁO Oﬁﬁ
-1 -1 -1 -1
2 12 907 00
-1 -1 -1 -1
7 12 00 71 00
1 1 1 1
OOﬁﬁO Oﬁﬁ
1 1 1 1
OOﬁﬁO Oﬁﬁ
-1 -1 -1 -1
7 12 0071 00
-1 -1 -1 -1
2 12 907 00
11 35 7 7 49
% 3% 9 18 0 0 0 3¢
35 11 7 7 14
3660360099 1 0000110
10££01£1_4 01101000
9 3 18 9 18 9
01101000
7 7 35 11 49 14 14
18 36 18 3 36 9 9 0O 001O0O0O01
Mo = No =
0O o0 o0 29 11 35 7 7 01101000
36 6 36 9 18
1 0000110
o o £ 14 3 11 4 7
9 9 36 6 36 1 0000110
o Z 35 14 7 o 1L 35 00010001
9 18 9 9 3 18
49 14 14 4 7 7 35 1
36 9 9 18 36 18 3

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

NM = 7T + 21Q

-

=

N|—
o
o
o
=
o
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"IS NM in Vec(K)?", true

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

MN

63 413 63 63 63 35 133 805 189 805 805 133 189 805 805 133 18
29 58 29 29 29 2 58 174 58 174 174 58 58 174 174 58 5§

T=22/1,rank = 3, ratio = 22/3 , n/r = 64/3
T =42/1,r =2/3,7T/n%=11/32

p2 =5/36, min T = 80/9, T-check is positive? 118/9
max r = 36/5, r-check is positive? 7/12

IS NOMO a combination of T and Omega? , true
NoMo = 3T + 210

There are, 1, partitions and, 14, ranges, with a group size of, 6

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 84

dim span idems 6 vs no. of idems 14

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

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

"RG10" = {3, 4, 6}
"RG11" = {1, 3, 8}
"RG12" = {1, 3, 4}
"RG13" ={1, 2, 8}
"RG14" = {1, 2, 4}

2 19 -1 -1 -4 -4 =8 17
18 36 9 2 9 9 9 36
19 25 =8 =25 -4 -4 -1 2
36 18 9 36 9 9 9 3
-1 =8 17 1 -8 -1 1 =2
9 9 9 6 9 9 6 9
-1 =2 1 17 17 2 =2 =16
2 36 6 9 36 3 9 9
M, = N, =
-4 -4 =8 17 25 19 -1 -1
9 9 9 36 18 36 9 2
-4 =4 =1 2 19 25 =8 =25
9 9 9 3 36 18 9 36
=8 =1 1 =2 -1 =8 17 1
9 9 6 9 9 9 9 6
1z 2 -2 16 -1 =25 1 17
36 3 9 9 2 36 6 9
31 =5 =5 =5 =5 31 31 =5
36 36 36 36 36 36 36 36
=5 31 31 =5 31 =5 =5 =5
36 36 36 36 36 36 36 36
—-> 31 31 =5 31 =5 =5 =5
36 36 36 6 36 36 36 36
-5 =5 =5 31 =5 =5 =5 31
36 36 36 36 36 36 36 36
-5 31 31 =5 31 =5 =5 =5
36 36 36 36 36 36 36 36
31 -5 =5 =5 =5 31 31 =5
36 36 36 36 36 36 36 36
31 -5 =5 =5 =5 31 31 =5
36 36 36 36 36 36 36 36
-2 =3 =5 31 =5 =5 =5 31
36 36 36 36 3 36 36 36

398 of 686 08/22/2008 08:40 AM



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

1 ¥ =2 -9 -8 -8 -16 17
50 25 25 25 25 25 50
19 4 =Z16 -1 -8 -8 -2 12
50 5 2 25 25 25 25
-1 -8 4 3 =8 -1 3 =2
17 1 34 17 17 34 17
=9 =25 3 1 1 6 =2 =16
34 68 34 4 17 17 17
Mc-scaled = Nc-scaled =
-8 =8 -1l6 17 4 19 -2 -9
25 25 25 50 50 25 25
-8 -8 -2 12 19 4, =Zl6 -1
25 25 25 25 50 25 2
-8 -1 3 =2 -1 -8 4, 3
17 17 34 17 17 17 34
1 6 =2 =16 =9 =25 3 1
4 17 17 17 34 68 34
=2 =3 =3 =3 =3
1 31 31 31 31 1 1 31
-5 -5 -5 -5 -
st Vsl o3ost ot
-5 -5 -5 -5 -5
st Pt ol o3ost ot
B e R T R S B |
31 31 31 31 31 31
-5 ) -5 -5 =5
31 Y3 ol o3o3toan
=5 =5 =3 =3 =3
1 31 31 31 31 1 1 31
-5 -5 -5 -5 -5
st sistsn vt o5
> 5 2 ] =2 =2 =2
31 31 31 31 31 31
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NcMc =
1 -1
18 36
-1 1
36 18
-1 1
18 9
-1 -1
18 18
=1 1
36 18
1 -1
18 36
1 =1
9 18
-1 -1
18 18
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MCNC =

commutator =
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0 0 3 3¢ 0 0 I3 =
0 0 T3 3 0 0 3 3=
3 i3 0 0 s 35 0 0
S+ 5 0 0 35 5 0 0
0 0 T3 3 0 0 3 3
0 0 3 3¢ 0 0 I3 =
% 3 0 0 3 & 0 0
25 0 0 3332 00

Eigenvalues M,

[0.,0.8611111111, 3.046532935, 0.147911509, 0.1104320892, 1.445096208,
2.501945792, 4.998081466]

Eigenvalues N,
[0.,0.,0.,0.,,0., 3.,2.474410667, 1.414478221]
Eigenvalues M.-scaled

[0., 0.6200000000, 1.804468788, 0.0825900361, 0.07128478047, 0.8939777245,
1.505507151, 3.022171521]

Eigenvalues N.-scaled

[0., 0., 0.,,0.,0.,3.483870968, 2.873509162, 1.642619870]
NullSpace M,

{[1,1,1,1,1,1,1, 11}

NullSpace N,

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

Eigenvalues M
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[0.8611111111,9.184234303, 0.142384626, 2.756714404, 0.1104320892,
1.445096208, 2.501945792, 4.998081466]

Eigenvalues N

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

NullSpace My

{}

NullSpace Ny

{0, -1,0,0,1,0,0,0}][o0,0,0,-1,0,0,0,1},[0,-1,1,0,0,0,0,0],[-1,0,0,0,0, 1,
0,0,I[-10,0,0,0,0, 1, O}

Eigenvalues M

[-0.9722222222,5.817495005, -3.159972983, 0.259144643, 2.237091539,
-0.1670884876, -1.336848455, -2.677599040]

Eigenvalues N

[0.,0.,0.,0.0.,,-3.,5.274917218, -2.274917218]
NullSpace M

{}

NullSpace N

{[_]—5 07 01 O’ 01 11 01 0]1 [Ol _]-’ 01 Ol 11 05 07 O]: [05 01 O! _]-5 01 O’ 05 1]’ [O’ _]-5 ]-1 O’ 05 07
0) O]’ [_1’ 01 O’ O’ 01 O’ 11 O]}

Harmonic Basis

_ = = O = O O =
H = =B O B O O K
O B B B O = K=k =
R =B B O Rk O O R
O B B B O H KB =

_H O O B KRB Rk = O
_ O O B = = = O
R O O B Rk R R O
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{3,4,5, 6}

TRACETWO =1
det AT =0

00

o
o o=
o
o
o
o [e21[¥,1

o
o
o 9=
o
o
o [e2][F;]

o [«2][9;]
(@)
o o=
(@)

o
o
o
o

AT =

o o=

o [«2][9;]
o (e][V;]

o

o
o A=

o

o
o
o
o A~ O|un
o
o
o
(@) (<21 (O B [}

(][9]

1
6
AT ranking is 3, "vs", 6

Level2det=ﬁ(14+2$+352)(2+5+52)(—12—3$+52)(—1+s)

RANK of R is 6

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

B rankingis 3, "vs", 6
BBAR ranking 1, "vs", 2

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

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

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

NullSpace of R

{0, 1,0,0,0,0,0,0]1[1,0,0,0,0,0, 0, O}
NullSpace of B
{[o,0,0,0,0,1,0,0]][0,0,0,0, 1,0, 0, O}}
NullSpace of R”
{l0,-1,0,0,0,0,0,1][1,0,0,0,0,0, -1, O]}
NullSpace of B*
{-1,0,0,0,0,0,1,0][0,-1,0,0,0,0,0, 1]}
FIXED POINTS DIMENSION 1

31 1 3
01222201
1331
08 0 00OO O O 10444410
80 0 0 OO0 O O 314971131
3 2 2 4 %
00 0 16 00 0 O
1347101113
0016 0 00 O O 4 4 2 2 4 4
PROTO-M = N =
00 0 0 08 0 O 1311494713
4 4 2 2 4 7
00 0O 0 80 0 O
31114931
00 O O OO 0 16 4 4 2 2 4 2
00 0 0 0016 O 3 1 1 3
OIZZZZOI
1 3 3 1
10222210

"RANK of Nis ", 4, "RANK of M is ", 8

"RANK of the KERNEL is ", 2
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"ldemSolvability Check", 3 "Trace mark", 2, "Rank mark", 2, "for kernel rank", 2

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

degree 2: % (v[1]vi2] + 2v[3]vi4] + v[5]v[6] + 2Vv[8]vI7])

Group spectrum 1 + t + t2

KERNEL STRUCT URE

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

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

m2 =[1,0,0,0,0,0,0,0,0,0,0,0,0,2,0,0,0,0,0,0,0,0, 1,0, 0, 0, 0, 2]
supp M2 ={1, 14, 23, 28}
u2=14,3,1,1,3,0,4,1,3,3,1,4,0,4,2,2,3,1,2,2,1,3,4,1,3,3,1,4]

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

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

(1 111
3"(3 6 3 6)
RPARTS [2, 3, 1]
BPARTS [2, 2, 1]

Action of R and B on the blocks of the partitions:
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R-BLOCKS,
(5,4, 2,6, 3, 1]
B-BLOCKS,
2,1,1,6, 3, 2]
with invariant measure, [2, 2,1, 1, 1, 1]

N by blocks, N - check: true

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

dim(span of partition vectors), rank(Ng), rank(N): 4, 4, 4

hi2] h[11 0 0 O
h(l] h[2] O 0 0
0 0 h[2] h[1] O
h[1l] h[2] O 0
0 0 h[2] h[1]
0 h[1] h[2] O 0
0 0 0 h[2] h1]
0 0 0 hn[1] k2]

o O O

0
0
0
0
Centralizer =
0

o O O o O

o O O o o

0
0
0

LIE STRUCT URE

Dimension of Lie algebra: 21, Shape: 11 10/8
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0
0
0
0

-1
1
0
-1

11
0 0O
-1 11

0

00 O

1

1
0O 00 O

1

1

CLB

R and B Cycles. V.

=N =N =N =[N =[N =N =N =N

=N =N =N =[N =[N =[N =N =N

o o o o o o o o
o o o o o o o o
o o o o o o o o
o o o o o o o o
o o o o o o o o
o o o o o o o o
Il
3]
c
o —Ho Ao o Ao o —Ho
—o «Ho Ao «Ho «Ho o o o
—o «Hwo Ao «Ho «Ho o o o
o —Ho Ao - Ao —Ho Ho Ho
o —Ho o o Ao —Ho Ho Ho
o —Ho o o Ao —Ho Ho Ho
o o o o o o o o
o o o o o o o o
Il
o<
c

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

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

08/22/2008 08:40 AM
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-1 1 -1 1 =1 1 =1 -1
12 4 6 2 12 6 2
1 -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
-5 =1 1 -1 7 =1 1 =1
12 12 6 6 12 12 6 6
-1 =5 -1 1 -1 7 =1 1
v 12 12 6 6 12 12 6 6

-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6
1l -1 1 -1 1 =1 1 1
12 4 3 2 12 4 6 2
-1 1 -1 1 -1 1 -1 -1
12 4 6 2 12 4 6 2
1 -1 1 -1 1 =1 -1 -1
4 12 2 6 4 12 2 6

7TR=(0 ot 1l i1l l)vs(o ol l 1l 11 l) uQg vs Q(I-v) ~1

n3=(oooooo%

N|—

)vs(oooooo

N[~
N~

) uQgvs QU+V) "~ 1

LOCAL GROUPS

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

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

1, "range", [7, 8], 1[8,7,7,8,8,7,8,71,(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, 21,112, 1,1,2,2,1,2,1],[1,2,2,1,1, 2,1, 2]]
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3, "partition”, {{1, 3, 5, 7}, {2, 4, 6, 8}}

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

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]]

01
"group has", 2, "elements" Group element 1,1 = <1 O>

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

"Symmetric?", true

Is Z in Vec(K)? true
(h[2] hl1])

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

2[1]=<1 o>
01

2, "coeff", 1

2[2]=(o 1)
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. —-1.
PermChars : =
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Group spectrum: 1+ t+ t2

Molien Seriesto order 10: 1+t + 2t2 423 + 3t% 4 3¢° +4t% + 47 + 5t8+ 5t9
10
+ 6t

n-choose-rank

{1, (1, 2]}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [1, 71}, {7, [1, 8l}, {8, [2, 31},
{9, [2, 41}, {10, [2, 51}, {11, [2, 6]}, {12, [2, 71}, {13, [2, 8}, {14, [3, 4]}, {15, [3, 51},
{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, 8]}, {26, [6, 71}, {27, [6, 8]}, {28, [7, 8]}

KERNEL HIERARCHY

T2 =
(1000000000000200000000100002)

{1, 14, 23, 28}

uz2 =
(4311304133140422312213413314)

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

picheck (1 1 2 2 1 1 2 2)

ml=(1122112 2)
ul=(2 222222 2)

picheck (1 1 2 2 1 1 2 2)

Column Projections
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idem-checks NO-checks

o
o
o
o
o
o
R O dwW DL DR Dw R O

o
o
o
()
()
o
O =k N DPw PDw D, O B

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

B, Dw O = N~ NF DR, Dlw
Blw D, R O N~ NF Dlw D
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idem-checks NO-checks

© O O o

o O O o
Hlw D= NE NEFE O R~ DWW DR
N DNw NFR NF R O NP DNw

© O O o

o O O o

© O O o

© O O o

o O
o O
o O
o O
o O

o
o
(]
o
o
o

idem-checks NO-checks

O R N DwW Dw DR, O R

= O dw A AN Dw = O
o
o
o
o
o
o

Row Projections
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—|m (@) (@) —i|m (@) M A o —i|n o (@) M | o —i|m o
—i|© o o —|© o —l©o | o o o | o o —|© (@) —|©
o —lo —Hlo O —lo O o —|© —lo o o o -l O —o O
—lm O o —lmn O M A o —lm O o M —Am o —|m o
o —lMm M O —lm O o —|m o —lmn AN O o —mn O |
o —© | o —i|© o o —|© o -l | o o —|© o —|©
—lo O o —lo O —lo -l O - O o o = O —lo O

Il Il

— ~

o o

o o

08/22/2008 08:40 AM

413 of 686



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

%)

4

9]

(V]

e

It

S

(]

S
o —|mn o —|n o —i|mn o —i|on
| o —|mN (@] —|mN o —|N o
o —lo O —lo O —lo O —|©
—lo O —lo O —lo O —lo O
(@] —|N o | o | o —|N
| o —|N (@] —|Nn o —|Nn o
o —|© o —|© o —|© o —|©
—|© o —|© o | o —|© o

I

m

o

o

© Y * <™ sm v o Y
O O
G © < & < <Im Ym o
NN (N <N <l O colm NIMm N
o] NN < <N colm o o~ NN
<+ <Im O m_3 ©olm oolm < <M
<l & Sm o wm win sim s
o o|mM QV N[ NN @V} o oM
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_I__M —i|cOo _I__R _I__R o —|© _I__M —i|cOo
o~ o~
—i|0c0 _I._M 1_1 _I__l —|© o —| 00 _I__M
<t _I__R o —lmMm O Ao A< l_n
1_H At HAlm O Ao o 1_R <
o —© —i|oo 1_M _I__M —jco O —i|©
- O _I__M —|c0 —|co _I__M —lo O
Il
—

CHECKING NULLSPACES

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

|

t
—t+
08/22/2008 08:40 AM

t
—-s+t 0 0 —-t+s

)
—-s+t
0
0

t t
00
00
00

|

-1110000
-1 001100
0O 000O0T10O0
-1 000001

-1

-1

-1
0

l

ker N¢
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RB checks

mAviaker NC(1 1 -1 -1)

0 0 -1 0 s 0 0 ¢t
0O 0 1 O -s 0 0 -t
-1 0 0 O 0 -s -t O
ker Mg = L 000 0 s 0 RB checks
0 -1 0 O -t 0 _
0 0O O t 0 s
0o 0 0 -1 s 0 ¢
0 0 0 1 s 0 _¢
1 0 -11 0 s t 0 0 O
0 0 1 0 O t -t 0 s+t O
O 0 0 1 O t -t t s
ker M = 1 0 000 s ! -3 RB checks
O 0 0 0 1 s =s 0 s+t O
1 0 0 1 -1 t s O 0 0
1 -1 010 s t 0 0 0
01 000 t -t 0 s+t O

nxT=(4 0 0 4 0)
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1 1 3 1
103222410
1 113
0133227201 10000010
1147931111 01000001
2 2 4 4 2 2
00100000
11911311
12 2 2 4 2 2 00010000
RNQR* = RR* =
ililloil 0O 000O10O00O0
4 4 4 3% 4 3
00000100
131397113
4 4 4 4 4 4 10000010
11 3 1 01000001
102243710
1 1 1 3
013222301
3 1
10012210
1 3
01107701 10000010
0110%%01 01000001
. 00100000
1001 z3710 00010000
BNQB* = BB* =
illiloil 0O 000O10O00O0
4 4 4 % 4 3
00000100
1331494713
4 4 4 4 4 4 10000010
1001%%10 01000001
1 3
01103301

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2
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o o 2% 0 o ¢¢
o o0 8% 0 o 28
2 Foo0o32Foo
-8 -8 -8 -8
CNM=TTOO?TOO Skew T =
o 0o 2% 0 o £¢
o o 2% 0 o £¢
$Fo0E P
L PFooF oo
0 0 52 2 0 0 ¢ 0
0 0 3 5 0 0 0 ¢
S+ 5 0 0 33 3 0 0
2 55 00 33 00
0 o Ll o o 11 Skew Omega =
12 12 8 24
L 0 0 0 F 500
o Lo o5 ZF 0o
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o 0o L4 0 0o % 5

0 055 0 0 555

220033300

= > 0 0 333 00

0o 055 0 0 & 5

o 0oL 0 0o &5

= 3 0 0 3 3 0 0

2200333 00
88 0 0000 o 10133139
883 0 0000 o 013223001
ook o000l [1iiodiil
000 0880 0| |3i3ii03}
000 0880 ol [123ioai:
000 0 o0o0L 18 10222119
000 000%™ 01231134

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

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

16

16 16
e 0

8 8
NM(4§§2 2

w|h
w|h

2
3

wWIN
N
N
(OS] N
o
w|oo
~——

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

MN(

w|oo

10 8 2 14 2
?2§§2T§04133104)

T=132/1,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
NoMg = 0T + 320
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, 7},{2, 3, 5, 8}}
"PT2" ={{2, 3, 6, 8}, {1, 4,5, 7}}
"PT3" ={{1, 3,5, 7}, {2, 4, 6, 8}

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

419 of 686 08/22/2008 08:40 AM



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

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¢c =
-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 1 11 11 1 31 =5
36 36 9 18 18 9 36 36
-5 31 11 1 1 11 =5 31
36 36 18 9 9 18 36 36
1 11 31 -5 13 13 1 11
9 18 36 36 36 36 9 18
11 1 -5 31 13 13 11 1
18 9 36 36 36 36 18 9
11 1 13 13 31 =5 11 1
18 9 36 36 36 36 18 9
1l 11 13 13 -5 31 1 11
9 18 36 36 36 36 9 18
31 -5 1 11 11 1 31 =5
36 36 9 18 18 9 36 36
-5 31 11 1 1 11 =5 31
36 36 18 9 9 18 36 36
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-2 -2 -1 -1 =2 =2
11 5 = 5 35 35 3
-2 -2 -1 -1 -2 =2
11 = 5 5 35 35 3
-1 -1 -1 -1 -1 -1
7 2 17T 7 7 7
-1 -1 -1 -1 -1 -1
% 3 Y1 7 7 7 7
Mc-scaled = Nc-scaled =
-1 -1 =2 =2 7 1 =2 =2
5 5 5 5 5 5
-1 -1 -2 =2 -2 =2
5 35 35 35 1 5 7
-1 -1 -1 -1 -1 -1
% 7 2 2 4 7 1 1
-1 -1 -1 -1 -1 -1
% 4 2 2 4 2 1t 1
1] == 4 22 2 4 4 =5
31 31 31 31 31 31
-5 , 2 4 4 2 -5 4
31 31 31 31 31 31
4 22 , =513 13 4 2
31 31 31 31 31 31 31
2 4 -5 { 13 13 22 4
31 31 31 31 31 31 31
2 4 13 13 ; =5 22 4
31 31 31 31 31 31 31
4 22 13 13 =5 4 22
31 31 31 31 31 31 31
1] == 4 22 2 4 4 =5
31 31 31 31 31 31
=5 4 22 4 4 2 -5 4
31 31 31 31 31 31

421 0f 686 08/22/2008 08:40 AM



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

NcM¢e = McN¢ = commutator =

o O O O O O O o
o O O O O o o o
o O O O O O O o
o O O O OO o o o
o O O O O O o o
o O O O O o o o
o O O O O O o o
o O O O O O o o

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

o O O O O o o o

O 000 0 o0 o o0 O o o o o o o
O O 0O 0O 0O 0 o0 o ©o o o o o o o
O 000 0o o o0 o0 o o o o o o
O O 0O 0O 0O o0 o0 o© o o o o o o o
O 00000 o o0 o0 oo o o o o

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

Eigenvalues M,

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

Eigenvalues N,

[0.,0.,0.,0., 1., 2.888888889, 2.618033988, 0.381966012]

Eigenvalues M.-scaled

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

Eigenvalues N-scaled

[0.,0.,0.,0.,1.161290323, 3.354838710, 3.040297535, 0.443573433]
NullSpace M,

{[_11 11 O’ O’ 01 O’ O’ 0]’ [O’ O’ _11 1’ O’ 01 01 0]1 [01 O’ O’ 05 _1’ 11 05 O]’ [1’ 05 11 O’ 11 01
0,I1,0,1,0,1,0,0,1]}

NullSpace N,

{[_15 _1’ O’ 05 11 11 0’ 0]’ [_1’ _11 1’ 11 05 01 O’ 0]’ [_1’ O’ 01 O’ O’ 05 11 O]s [05 _1’ O’ 05 01
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0,0, 1]}
Eigenvalues My

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

Eigenvalues N

(0., 0.,0.,0.,1.,4.,2.618033988, 0.381966012]

NullSpace M

{[O’ 01 O’ O’ _11 1’ O’ 0]’ [O’ O’ 01 01 O’ 05 _11 1]1 [_11 1’ O’ 01 O’ O’ 05 O]’ [O! 05 _1’ 11 05 01
0, O}

NullSpace Ny

{[_1’ _1’ O’ 0’ 11 11 O’ 0]’ [_1’ _11 1’ 11 0’ 01 O’ 0]’ [O’ _1’ 01 O’ O’ 0’ 01 1]1 [_11 O’ O’ 0’ 01
0, 1, 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.,-1.,4.,-0.381966012, -2.618033988]
NullSpace M

{}

NullSpace N

{[_15 _]-! 11 1’ 07 O! 01 0]1 [_11 _]-1 O’ O! ]-5 ]-’ 01 0]’ [O! _11 05 O! 01 01 01 1]5 [_15 O! 01 01 01
0, 1, 0}

Harmonic Basis
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N O W R 2B W NN O
_ W NN M O R W
w = N N O N W R
A O W R = W NN O

W = D O N N W M
_ W O A N N = W
O N B W W = O b

O DN R, W W R O b

{3,4,5,7}

TRACE TWO =1

det AT =0

(@)
(@)
(@)
o 9=
(@)
(@)
(@)
(@) |

o Olun o
o o
o 9=
o o= o
o o
o [«2][9;]

o
o
o
o

AT =

o [e)][F;]
(@) [e3][F;]

o

o

o A=
o 9=

o

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

][]
(e][V;]

AT ranking is 4, "vs", 6

Level 2 det = %(672 +284s—10s% + 6353 +43s* +285°)(—1+5)

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

B ranking is 4, "vs", 6
BBAR ranking 1, "vs", 3

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

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

B: [0,0,0.,O0.,O0., 1., -0.5000000000 + 0.8660254040 I, -0.5000000000 -
0.8660254040 I]

NullSpace of R
{[o0, 1,0,0,0,0,0,0]I1,0,0,0,0,0, 0, O}
NullSpace of B
{[0,0,0,0,0,1,0,0]1I0,0,0,0, 1,0, 0, O}

NullSpace of R*
{[01 _11 O’ 01 01 O! O’ 1]1 [_1’ 01 01 O! O’ 11 O! O]}

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

0 49 35 0 O O 70 56
49 0 28 56 0 O 77 O
3528 0 98 70 77 O 112
0O 56 98 0 56 0 112 98
PROTO-M = N =
0O 0 70 56 0 49 35 O
0O 0 77 0 49 0 28 56
70 77 0 112 35 28 0O 98

56 0 112 98 0 56 98 O
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01101011
10110110
11011101
01101011
10110110
01101011
11011101
10110110
"RANK of Nis ", 3, "RANK of M is *, 8

"RANK of the KERNEL is ", 3

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

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

degree 2: 1—20 (7v[1]v[2] + 5v[1]lv[3] + 10v([1]v[7] + 8v[1]v[8] + 4Vv[2]v[3] + 8v[2]v]
4]+ 11v[2]v[7] + 14v[3]v[4] + 10v[3]v[5] + 11v[3]v[6] + 16V[3]Vv[8] + 8v[4]v[5] +
16v[4]1v[7] + 14v[4]v[8] + 7v[5]v[6] + 5Vv[5]v[7] + 4v[6]v[7] + 8Vv[6]Vv[8] + 14 v[8]v[7]
)

degree 3 : % (3vI[1lv[2]v[3] + 4Vv[1]lv[2]lv][7] + 2Vv[1]v[3]v[8] + 6V[1]V[8]lV[7] + V[2]V]
3lv[4] + 7v([2]v[4]v[7] + 6v[3]v[4]v[5] + 7v[3]v[4]v[8] + 4Vv[3]v[5]v[6] + 7v[3]v[6]VI
8] + 2v[4]v[5]v([7] + 7v[4]v[8]lv[7] + 3Vv[5]v[6]v[7] + v[6]Vv[8]VvI7])

Group spectrum 1 + t + t2 + 3

KERNEL STRUCT URE

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

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

m3=[3,00,04,0000,0,2,00,00,0,0,0,0,0,6,1,0,0,0,0,0,0, 7,0, 0,
O’ O’ 0’ 0’ O’ 6’ 0’ O’ 7’ 4’ 0’ 0’ O’ 7’ 0’ O’ 2’ O’ 0’ 01 7’ 3’ O’ 0’ 1]

supp m3 ={1,5, 11, 21, 22, 29, 37, 40, 41, 45, 48,52, 53, 56}

u3 =I[1,0,0,0,1,0,0,1,0,0,1,0,0,0,0,0,1,0,0,0,1,1,0,1,0,0,0,0, 1, 0, O,
0o1001001,1,0001,001,0,0,0,1,1,0,0, 1]

supp u3 ={1,5, 8,11, 17, 21, 22, 24, 29, 34,37, 40, 41, 45, 48,52, 53, 56}

Action of R on ranges, [[6], [8], [5], [7], [2], [4], [1], [3], [2], [4], [6], [8], [6], [8]]
Action of B on ranges, [[5], [11], [6], [12], [9], [13], [10], [14], [9], [13], [5], [11], [5],
[11]]

g=-(4+ L L L 2 - 1 1 7 1 1 1 1 1
60 60 20 15 60 60 30 10 60 60 10 30 15 20

RPARTS [1]

BPARTS [1]

o« = (1)

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

[1, 3, 2]
B-BLOCKS,

3,1, 2]

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

by =11, 4, 6}
b, =12, 5, 8}
bz =1{3,7}

dim(span of partition vectors), rank(Ng), rank(N): 3, 3,3

LIE STRUCT URE

Dimension of Lie algebra: 30, Shape: 6® 24/20

100

001

010

1 00

CLB =

001

1 00

010

001

R and B Cycles. V.

1 1 1 1 1
OOOEOEOO 03030030
1 1 11 1 1 1
OOZOZOZZ 0§O§OO§O
1 1 11 1 1 1
OOZOZOZZ 0§O§OO§O
1 1 1 1 1
00050300 0§O§OO§O
O = 1 1 1105: 1 1 1
1 1 1 1 1
00050500 0§O§OO§O
1 1 11 1 1 1
OOZOZOZZ 0§O§OO§O
1 1 1 1 1 1 1
OOZOZOZZ 0§O§OO§O

Qr in Vec(K)? , {{4, 6}, {3, 5, 7, 8}}, true
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Qg in Vec(K)?, {{2, 4, 7}}, true

-1 1 -1 1 -1 1 -1 -1
12 4 3 2 12 4 6 2
1 -1 1 -1 1 =1 -1 -1
4 12 2 6 4 12 2 6
-5 =1 1 -1 7 =1 1 =1
12 12 (§) 6 12 12 6 6
-1 =5 -1 1 =1 7 =1 1
Vv 12 12 3 6 12 12 6 6

-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6
-1 1 -1 1 -1 1 -1 -1
12 4 3 2 12 4 6 2
1l -1 1 -1 1 =1 1 1
12 4 3 2 12 4 6 2
i -1 1 -1 1 -1 -1 -1
7 12 2 6 4 12 2 6

Omega-checks true, true

"I-V is singular”

=10 0 35 75 5 ¢ 3 _wy -1
"R—( 5 16 33 i 32)vs(o 000000 0) ugvsQU-V)

(o0l o1l 1 141
ng_(o3030030)vs(030300

w|—

o) Qg vs QU+V) ~1

LOCAL GROUPS

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

1’ "range"’ [67 7’ 8]’ [[8’ 7’ 6’ 8’ 7’ 87 6’ 7]’ [81 6’ 7’ 8’ 6’ 8’ 7’ 6]’ [7’ 8’ 6’ 7’ 8’ 77 6’ 8]’
[7’ 6’ 81 7’ 6’ 7’ 8’ 6]’ [6! 8’ 7’ 6’ 8’ 6’ 7’ 8]’ [6’ 7’ 81 6’ 7’ 6’ 8’ 7]]

2’ "range"’ [3’ 6’ 8]’ [[8’ 6’ 3’ 8’ 6’ 87 3, 6]’ [8’ 3’ 6’ 8’ 3’ 8’ 6’ 3]’ [67 8’ 3’ 6’ 8’ 6’ 37
8],16,3,8,6,3,6,8,3],03,8,6,3,8,3,6,8],[3,6, 8,3, 6, 3, 8, 6]]

3’ "range"’ [5’ 6’ 7]’ [[7’ 6’ 5’ 7’ 6’ 77 5, 6]’ [7’ 5’ 6’ 7’ 5’ 7’ 6’ 5]’ [6’ 7’ 5’ 6’ 7’ 6’ 5’
7]’ [6’ 5’ 7’ 6’ 5’ 61 7’ 5]’ [5’ 7’ 6, 5’ 71 51 6’ 7]’ [5’ 61 7’ 5’ 6’ 5’ 7’ 6]]

4’ "range"’ [3’ 5’ 6]’ [[6l 5’ 3’ 6’ 5’ 6’ 3’ 5]’ [6’ 3’ 5’ 6’ 3’ 6’ 5’ 3]’ [5’ 6’ 3’ 5’ 6’ 5’ 3’
6]’ [5, 3’ 61 51 3, 5, 6’ 3]’ [3’ 6, 5) 3’ 6’ 3’ 5, 6]’ [3, 5, 6’ 31 51 3, 6’ 5]]

5’ "range"’ [4’ 7’ 8]’ [[8’ 7’ 4’ 8’ 7’ 8’ 4’ 7]’ [8’ 4’ 7’ 8’ 4’ 8’ 7’ 4]’ [7’ 8’ 4’ 7’ 8’ 7’ 4’
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8]’ [71 4’ 8’ 7’ 4’ 7’ 8’ 4]’ [41 8’ 7, 4’ 81 47 7’ 8]’ [4’ 7’ 8’ 4’ 7’ 4’ 8’ 7]]

6, "range’, [3, 4, 8], [[8, 4, 3, 8, 4, §,
8]1 [4, 3’ 87 47 31 4! 81 3]’ [31 8’ 4’ 31

) 8’ 4’ 3]’ [4’ 8’ 3’ 4’ 8’ 4’ 3’

,4],18,3,4,8,3
4, 8’ 37 47 3, 8’ 4]]

, 3,4, 8], 3,

3
8

7’ "range"’ [4! 5’ 7]’ [[7’ 51 4’ 7’ 5’ 7’ 4’ 5]’ [7’ 4’ 5’ 7’ 4’
7/ V4

,5,41,[5,7,4,5,7,5, 4,
71,15,4,7,5,4,5,7,4],[4,7,5, 4, 5

7
,4,5,71,[4,5,7,4,5,4,7,5]

8, "range’, [3, 4, 5], [[5, 4, 3, 5,
5

’3’4], [5’3’4’ 5’3’ ’4’ 3]’ [4’5’314, 5!4’ 3’
5]’ [4’31 5’4’3’4’5’3]’ [3’ 5 5

5 5
’3’ ’3’4’ 5]’ [3’4’ ’314131 5’4]]
’4]’ [7’2’4’ 7!2’ 7’ 4’ 2]’ [4’ 7’2’4’ 7’ 4’2’
2

2
7]’ [4’2’ 7’ 4’2’4’ 7’ 2]’ [2’71 ’2’ 7’ l4l 7]’ [2’4’ 7’2’4’2’7’ 4]]

4
4
9, "range", [2,4,7],[[7,4,2,7,4, 7,
4
10, "range", [2, 3, 4], [[4, 3, 2, 4, 3, 4, 2, 3], [4, 2, 3, 4,2 4,3,2],13,4,2,3,4,3,
2,4]1,13,2,4,3,2,3,4,2]1,12,4,3,2,4,2,3,4]1,[2, 3,4, 2,3, 2,4, 31

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

) ) 1’ 8’ 71 1], 7’ 81 1’ 7’ 8, 7’ 1’
8]’ [7’ 1’ 8’ 7’ 1’ 7’ 8’ 1]’ [1’ 8’ ) ) 8’ ) ) 8] [1 7 1 7 1

[
, 1,7, 1,8, 7]

12, "range", [1, 3, 8], [[8, 3, 1, §, 3,
8]’ [31 1’ 8’3’ 1! 3581 1]’ [158 3

—_ W
—
R
Lo |
w
oo
-
w
%)
w
—

8,
,1,8,1,
13, "range", [1, 2, 7], 1[7,2,1,7,2, 7,

,2,1,7

) 1’ 7’ 2! 1]’ [2, 7’ ll 2! 7’ 2’ 1,
7]’ [211’ 7’2’ 1’2’ 71 1]! [1’7 1

,2,1,7,2]]

14, "range", [1, 2, 3], [[3, 2, 1, 3
3][21321231][1, , 2, 1,

"group has", 6, "elements” Group element1,1=]|1 0 O

g1 = |1, 3,2]]
g, = |[I1,3l]
g3 = |[I1,2]]
94 = (1,2, 3]
g5 = |l

linear dimension, 5

"Symmetric?", true
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Is Z in Vec(K)? true
(h[2]1 0 0 h[2] 2A[1])

"Basis for Z(G)"

1, "coeff", 2
100
Z[1]=]0 1 0
00
2, "coeff", 1
011
Z[2]=|1 0 1
110
Check abelian
1, 2, true
1. 1. 1.
EIGS =
2. -1. -1.
PermChars : =
111111
011031
011031
111111

2

Group spectrum: 1+ t+1t°+ t3

Molien Series to order 10: 1+t + 2t2 + 3t3 + 4t + 5t5 + 7t + 8t7 + 10t8 + 12
t9 + 14¢10

n-choose-rank

{1,11, 2,31}, {2, 1, 2, 41}, {3, [1, 2, 51}, {4, [1, 2, 61}, {5, [1, 2, 71}, {6, [1, 2, 8]}, {7, [1,
3,41, {8, [1, 3, 51}, {9, [1, 3, 6}, {10, [1, 3, 71}, {11, [1, 3, 81}, {12, [1, 4, 5]}, {13, [1,
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4, 6]}, {14, [1, 4, 71}, {15, [1, 4, 8]}, {16, [1, 5, 61}, {17, [1, 5, 71}, {18, [1, 5, 8]}, {19,
(1, 6, 71}, {20, [1, 6, 8]}, {21, [1, 7, 8]}, {22, [2, 3, 4]}, {23, [2, 3, 51}, {24, [2, 3, 6]},
{25, 12, 3, 71}, {26, [2, 3, 8]}, {27, [2, 4, 51}, {28, [2, 4, 6]}, {29, [2, 4, 7]}, {30, [2, 4,
81}, {31, [2, 5, 6]}, {32, 2,5, 71}, {33, [2, 5, 8]}, {34, [2, 6, 71}, {35, [2, 6, 81}, {36, [2,
7,81}, {37, [3, 4, 5]}, {38, [3, 4, 6]}, {39, [3, 4, 71}, {40, [3, 4, 8]}, {41, [3, 5, 6]}, {42,
(3,5, 71}, {43, [3, 5, 81}, {44, [3, 6, 71}, {45, [3, 6, 8]}, {46, [3, 7, 8]}, {47, [4, 5, 6]},
{48, [4, 5, 71}, {49, [4, 5, 8]}, {50, [4, 6, 71}, {51, [4, 6, 81}, {52, [4, 7, 8]}, {53, [5, 6,
71}, {54, [5, 6, 8]}, {55, [5, 7, 81}, {56, [6, 7, 8]}

KERNEL HIERARCHY

T3 =
(30004000002000000000610000007

{1,5, 11, 21, 22, 29, 37, 40, 41, 45, 48,52, 53, 56}

u3 =
(10001001001000001000110100001

{1,5,8,11, 17,21, 22, 24, 29, 34, 37,40, 41, 45,48,52, 53, 56}

picheck (15 15 30 30 15 15 30 30)

M2 =
(750001084800110141011016801614750¢

u2 =
1 1 A~ 1 A, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
(§§°§°§§§§0§§0§§§°§§°§§§§°§§‘

picheck (30 30 60 60 30 30 60 60)

ml=(30 30 60 60 30 30 60 60)

picheck (30 30 60 60 30 30 60 60)

Column Projections
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00000100
00000O0OO01
0000O0O0OT1O0
P = 00000100 idem-checks NO-checks
00000O0OO0CT1
00000100
0000O0O0O10O0
0000O0O0OO01
00000100
0000O0O0OO0C1
0010000O00O0
Py = 000001600 idem-checks NO-checks
0000O0O0OO0C1
00000100
0010000O00O0
00000O0OO0T1
00000100
00001000
0000O0O0OT1O0
P3 = 00000100 idem-checks NO-checks
00001000
00000100
00000O0OT10O0
00001000
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0O 0O0O0O01O0O0
0O 00O010O00O0
001000O00O
Py = 00000100 idem-checks NO-checks
0O 00O010O00O0
0O 0O0O0O01O0O0
001000O00O0
0O 00010O00O0
000100O0O
0000O0O0OO?11
00000010
Ps = 00010000 idem-checks NO-checks
0000O0O0O0O1
000100O0O
00000010
0 000O0O0O0O1
0 00100O00O0
0 000O0O0O0OT1
00100O0O00O
Pg = 00010000 idem-checks NO-checks
0 000O0O0O0O1
000100O00O0
001000O00O0
0 000O0O0O0O1

434 of 686 08/22/2008 08:40 AM



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

0001000O00O0
000010O00O0
0000O0O0OT1O0
P; = 00010000 idem-checks NO-checks
000010O00O0
0001000O00O0
0000O0O0O10O0
000010O00O0
000100O00O0
00001000
0010000O00O0
Pg = 00010000 idem-checks NO-checks
00001000
000100O00O0
0010000O00O0
000010O00O0
000100O00O0
01 00000O00O0
00000O0OT1O0
Py = 00010000 idem-checks NO-checks
01 0000O00O
0001000O00O0
00000010
01 00000O00O0
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O r O O O = O O
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o O O O O O O O O O O B O O M=

o O O O O O O o

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

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

o O O O O O O O

o O O O O O O O
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_ O O B O O +~» O
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— O O B O O +» O
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idem-checks NO-checks

idem-checks NO-checks

idem-checks NO-checks
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1 0000O0O0O0O0
01 00O0OO0OO0ODO0
0O000O0OO0O0OOT1ID0O0
1 0000O0O0O0DO0
P13 = idem-checks NO-checks
01 00O0OO0O0ODO
1 000O0O0O00O0
0O000O0O0O0OOOT1I0O0
01 00O0OO0OO0OO0
1 000O0O0O0DO
01 00O0OO0O0ODO
0O0010O0O0O0O0O0
1 0000O0O00DO0
P14 = idem-checks NO-checks
01 00O0OO0O0ODO
1 0000O0O00O0
0O0010O0O0O0O0O0
01 00O0OO0O0ODO
Row Projections
1 1 1
ZOOEOZOO
1 1 1
02001005
1 1
00500030
1 1 1
ZOOEOZOO
PP = . . . idem-checks
02002005
1 1 1
ZOOEOZOO
1 1
00500050
1 1 1
02002005
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N[N N N[N N[N N NN N[N [
NN N[N [ NN NN N[N N NN
NN N NS NN NS NN NS NS
NS NN NS NS NN NS NS NN
N NN NN N N[N N NN N[N
NN N[N N NN NN NN N N[N
NI NN NS NS NN NS NS NN
NN NS N NN NS NN NS NS
o | o o — | o o — N
o o —N O o o —lN O
=+ O ©O Hv O© Hv O o
o =+ O o =+ O o —|<r
| o o —|N o | o o
o o —lN O o o —lN O
o =+ O o =+ O o <
=+ O © H« O© Hv+ O o

CHECKING NULLSPACES

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

RB

00

0O 00 t-s O

-t s O

0 0 s—t

0 )
0
O 00 t-s

0
0

t

0

-s 0 s

t

0

0 0 s—t

-1 0 O
0

0
0

1000 O

0

-1

0100

-1

-1 0 O
0O O

0

00O01

1

-1

0000

kerNe=|0 01 0 O

checks

mAviaker NC(-1 -1 1 0 0)

MO is invertible. det= 95520449/10935000

08/22/2008 08:40 AM
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1\ s+t
1 s+t
1 S+t
ker M¢ = L s*t RB checks
1 s+t
1 S+t
Il Is+t
1 \s+t
nxt = (8)
10010100 10000100
01001001 01 000O00O01
00100010 00100O0O0O
RNOR*=10010100,RR*=00010000
01001001 000010O00O
10010100 10000100
00100010 0000O0O01O0
01001001 01 000O0O01
10010100 10000100
01001001 01000O0O01
00100010 00100O0O00O
BNOB*=10010100,88*=00010000
01001001 000010O00O
10010100 10000100
00100010 0000O0O0O1O0
01001001 01 000O0O01

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 3
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7 11 7 7
0 0 4% 0 0 71
7 7 7 11
o 0 f 3z 0 0 3%
-7 -7 -7 -7
-11 =7 -7 =11
5 7 00 7 500
CNM = . 11 Skew T =
o 0 fz 0 0 3%
7 11 7 7
0 0 z% 0 0 %1%
-7 -7 -7 -7
-7 =11 -11 -7
2 6 00 % 7 00
0 002 0 000
0 0000 0 0%
O 0 00 0 0 00
=L o000 Ztoo
Skew Omega =
0 000 0 0 0%
0 002 0 000
0 00 0 0 00O
-1 -1
o oozt o oo
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1 1 1 1
OOﬁﬁO Oﬁﬁ
1 1 1 1
OOﬁﬁO Oﬁﬁ
-1 -1 -1 -1
2 12 907 00
-1 -1 -1 -1
7 12 00 71 00
1 1 1 1
OOﬁﬁO Oﬁﬁ
1 1 1 1
OOﬁﬁO Oﬁﬁ
-1 -1 -1 -1
7 12 0071 00
-1 -1 -1 -1
2 12 907 00
11 49 7 7 14
% 6012 0 0 0 5 T3
49 11 7 14 77
50 6 15 15 ¢ 0 50 © 10010100
7 7 11 49 7 77 (4 28 01001001
12 15 3 30 6 60 15
001 0O0O010O0
o 14 49 11 14 28 49
15 30 3 15 15 30 1 0010100
Mo = No =
0 o Z 14 11 49 7 01001001
6 15 6 60 12
1 0010100
0o o ZZ o 4 1 7 14
60 60 6 15 15 00100O010O0
7 77 o 28 7 7 11 49 01001001
6 60 15 12 15 3 30
14 4 28 49 14 49 11
15 15 30 15 3 3

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

NM = 7T + 21Q
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"IS NM in Vec(K)?", true

7 7 7 7 21 7 7 7 7 7 7 7 7 7 7 7 7 7
NM(Z§7 ————————————— 7525)

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

MN

63 63 413 63 63 322 133 805 133 189 805 133 133 189 805 133 8&C
29 29 58 29 29 29 58 174 58 58 174 58 58 58 174 58 17

T =22/1,rank = 3, ratio = 22/3 , n% / r = 64/3
T =42/1,¢r =2/3,7/n?=11/32
pz =5/36, min T = 80/9, T-check is positive? 118/9
max r = 36/5 , r-check is positive? 7/12
IS NOMO a combination of T and Omega? , true
NoMo = 3T + 210

There are, 1, partitions and, 14, ranges, with a group size of, 6

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 84

dim span idems 6 vs no. of idems 14

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

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

"RG10" = {2, 3, 4}
"RG11" = {1, 7, 8}
"RG12" = {1, 3, 8}
"RG13" ={1, 2, 7}
"RG14" = {1, 2, 3}

2 67 -11 -8 -4 -4 5 2
18 180 36 9 9 9 18 45
67 25 -19 2 -4 -4 71 -8
180 18 45 45 9 9 180 9
~11 -19 17 -13 5 71 -16 4
36 45 9 90 18 180 9 45
-8 2 -13 17 2 -8 4 -13
9 45 90 9 45 9 45 90

Mc = N¢ =
-4 -4 5 2 25 67 -11 -8
9 9 18 45 18 180 36 9
-4 -4 71 -8 67 25 -—-19 2
9 9 180 9 180 18 45 45
5 71 -16 4 —11 —19 17 ~-13
18 180 9 45 36 45 9 90
2 -8 4 -13 -8 2 =13 17
45 9 45 90 9 45 90 9

31 =5 =5 31 -5 31 =5 =5
36 36 36 36 36 36 36 36
-5 31 =5 =5 31 =5 =5 31
36 36 36 36 36 36 36 36
-2 =3 31 =5 =5 =5 31 =5
36 36 36 36 36 36 36 36
31 =5 =5 31 =5 31 =5 =5
36 36 36 36 36 36 36 6
-5 31 =5 =5 31 =5 =5 31
36 36 36 36 36 36 36 36
31 -5 =5 31 =5 31 =5 =5
36 36 36 36 36 36 36 36
=5 =5 31 =5 =5 =5 31 =5
36 36 36 36 36 36 36 36
-5 31 =5 =5 31 =5 =5 31
36 36 36 36 36 36 36 36
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; 67 -11 -16 -8 -8 1 _4_
250 50 25 25 25 5 125
67 ; =-38 4 -8 -8 71 -16
250 125 125 25 25 25 25
-11 -19 ; =13 5 71 =16 4
68 85 170 34 340 17 85
-8 2 -13 ; 2 -8 4 13
17 85 170 85 17 85 170
Mc-scaled = Nc-scaled =
-8 -8 1 4 4 67 -11 -16
25 25 5 125 250 50 25
-8 -8 71 -16 67 | =38 4
25 25 250 25 250 125 125
5 71 =16 4 -11 -19 ; 13
34 340 17 85 68 85 17
2 -8 4 -13 -8 2 -13 4
85 17 85 170 17 85 170
=5 =5 =5 -5 =5
1 31 31 1 31 1 31 31
-5 -5 -5 -5 -5
33 ! 3y 3l 3T p !
> =2 ] =2 =2 =2 1] =2
31 31 31 31 31 31
-5 - -5 -5 =5
L 5t 57 1 33 1 357 31
-5 -5 -5 -5 -
33 L 3y 31l 3T om0l
-5 =5 =3 -5 =5
1 31 1 1 31 1 1 31
-5 -5 -5 -5 -5 -5
31 31 ! 31 03T 31 ! o3t
-5 -5 -5 -5 -5
33 ! 3y 3l 3T 3p !

444 of 686 08/22/2008 08:40 AM



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

1l -1 -1 1 -1 1 =1 -1
18 36 18 9 36 18 18 18
-1 1 -1 -1 1 -1 -1 1
36 18 18 18 18 36 18 9
-1 -1 1 =1 -1 -1 1 -1
36 36 9 18 36 36 9 18
1l -1 -1 1 -1 1 =1 -1
NoM. = 18 36 18 9 36 18 18 18 MoN.. —
R S S WS e DS s s L B
36 18 18 18 18 36 18 9
1l -1 -1 1 -1 1 =1 -1
18 36 18 9 36 18 18 18
-1 -1 1 -1 -1 -1 1 -1
36 36 9 18 36 36 9 18
-1 1 -1 -1 1 -1 -1 1
36 18 18 18 18 36 18 9
1l -1 -1 1 -1 1 =1 -1
18 36 36 18 36 18 36 36
-1 1 -1 -1 1 -1 -1 1
36 18 36 36 18 36 36 18
-1 -1 1 =1 -1 -1 1 -1
18 18 9 18 18 18 9 18
1 -1 -1 1 -1 1 -1 -1
9 18 18 9 18 9 18 18
commutator =
-1 1 =1 -1 1 -1 =1 1
36 18 36 36 18 36 36 18
1l -1 -1 1 -1 1 =1 -1
18 36 36 18 36 18 36 36
-1 -1 1 -1 -1 -1 1 -1
18 18 9 18 18 18 9 18
-1 1 -1 -1 1 -1 -1 1
18 9 18 18 9 18 18 9
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0 0 32 7 0 0 3 =
0 0 s 3% 0 0 = Iz
25 0 0 323200
%5 3 0 0 3 4 0 0
0 0 s 3% 0 0 3 Iz
0 0 32 73 0 0 3 =
S5 3 0 0 2 55 0 0
2 00 £ 3200

Eigenvalues M,

[0., 1.016666667, 2.579911677, 0.147866101, 0.1105604697, 2.020648420,
2.920731937, 4.314725840]

Eigenvalues N,
[0.,0.,0.,0.,,0., 3.,2.474410667, 1.414478221]
Eigenvalues M.-scaled

[0., 0.7320000000, 1.527771142, 0.0825817995, 0.07131218568, 1.284943178,
1.749037130, 2.552354566]

Eigenvalues N.-scaled

[0., 0., 0.,,0.,0.,3.483870968, 2.873509162, 1.642619870]
NullSpace M,

{[1,1,1,1,1,1,1, 11}

NullSpace N,

{[_11 01 O’ 1’ 01 O’ O’ 0]’ [O’ _1’ 01 O’ 11 01 01 0]1 [_11 O’ O’ 01 O’ 11 05 O]’ [O’ 05 _1’ O’ 05 01
11 0]1 [01 _11 O’ O! 01 O! O’ 1]}

Eigenvalues M
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[1.016666667, 9.123969865, 0.142311690, 2.350385110, 0.1105604697,
2.020648420, 2.920731937,4.314725840]

Eigenvalues N
2.,3.,3,0,0.,0.,0.,0.]

NullSpace My

{}
NullSpace Ny

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

Eigenvalues M

[-0.8166666667, 5.783310716, -3.177781374, -0.155529340, 0.1980110731,
1.497108168, -0.7182862981, -2.610166276]

Eigenvalues N

[0.,0.,0.,0.0.,,-3.,5.274917218, -2.274917218]
NullSpace M

{}

NullSpace N

{[0’ _17 01 O’ ]-1 01 01 0]1 [_11 0’ 01 Ol 01 ]-5 07 O]: [05 01 _]-1 05 01 O’ ]-’ 0]1 [_]—1 05 01 11 05 07
0) O]’ [O’ _11 O’ O’ 01 O’ O’ 1]}

Harmonic Basis

= = O = O = = O
P O R P PR O R B
= = O = O =k = O
= = O = O =k = O
m O R Rk Rk O R BB

O R B O =B Rk O =
O B R O R = O K
O B B O R = O K=
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{3, 4,6, 8

TRACETWO =1
det AT =0

00

o
o o=
o
o
o
o [e21[¥,1

o
o
o 9=
o
o
o [e2][F;]

o [«2][9;]
(@)
o o=
(@)

o
o
o
o

AT =

o o=

o [«2][9;]
o A=

o

o
o (e][V;]

o

o
o
o
o A~ O|un
o
o
o
(@) (<21 (O B [}

A

2
6
AT ranking is 4, "vs", 6

Level 2 det = Tjg(wz +284s— 1052 + 6353 + 4354 +28s°)(=1+5s)

RANK of R is 6

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

B ranking is 4, "vs", 6
BBAR ranking 1, "vs", 3

"R CYCLES", (1 + v[3] v[5] (1 + v[4] v[6] v[8] v[7])
"B CYCLES", 1 + v[1] v[3] v[8]
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Eigenvalues
R: [1.I,-1.1,0,0,1,-1.,1,-1]

B: [0,0.,0,O0.,O0.,1.,-0.5000000000 + 0.8660254040 I, -0.5000000000 -
0.8660254040 I]

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

NullSpace of R*
{[01 _]-7 01 01 ]-1 O’ 01 0]1 [_11 01 01 O’ 01 01 ]-’ O]}

NullSpace of B*
{[01 ]-1 O’ O! _]-1 O’ 01 0]1 [1’ 01 01 07 01 0’ _]-7 O]}
FIXED POINTS DIMENSION 1

0 49 56 28 0 0 0O 77
49 0 0 35 0 0 56 70
56 0 0 98 0 56 98 112
28 35 98 0 77 70 112 0
PROTO-M = N =
0 0 0 77 0 49 56 28
0 0 56 70 49 0 0 35
0 56 98 112 56 0 O 98

77 70 112 0 28 35 98 O
0 1

= = = O R O O ==
R B B O R O O B
R B P O r O O B

H O O B Rk Rk = O
O Rr B B O =B = BB
R O O R B =B = O
O R B B O R, KR

H O O B B KBk R
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"RANK of Nis", 3, "RANK of M is ", 8
"RANK of the KERNEL is ", 3

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

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

degree 2: 1—20 (7v[1]v[2] + 8v[1]v[3] + 4v[1]v[4] + 11v[1]v[8] + 5Vv[2]v[4] + 8Vv[2]v]

71+ 10v[2]v[8] + 14v[3]v[4] + 8v[3]v[6] + 14v[3]v[7] + 16Vv[3]v[8] + 11v[4]v[5] +
10v[4]v[6] + 16v[4]v[7] + 7v[5]v[6] + 8Vv[5]v[7] + 4v[5]v([8] + 5v[6]v[8] + 14 Vv[8]v[7]
)

degree 3 : % (3v[1]v[2]v[4] + 4v[1]v[2]v[8] + v[1]v[3]v[4] + 7v[1]v[3]v[8] + 2V[2]v
[4]v[7] + 6v[2]v[8]v[7] + 6Vv[3]v[4]v[6] + 7v[3]v[4]v[7] + 2Vv[3]v[6]Vv[8] + 7Vv[3]v[8]v]
71+ 4v[4]v[5]vi6] + 7v[4]lv[5]vi7] + 3v[5]v[6]v[8] + v[5]v[8]vI[7])

2 3

Group spectrum 1+ t+t-+t
KERNEL STRUCT URE

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

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

"RG10" = {3, 4, 6}
"RG11" = {1, 3, 8}
"RG12" = {1, 3, 4}
"RG13" ={1, 2, 8}
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"RG14" = {1, 2, 4}

m3=[0,3,000,4,1,0,00,70,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 2,0, 0,
O’ O’ 0’ 0’ 6’ O’ 6’ 7’ O’ 0’ 0’ O’ Ol 2’ 7’ 4’ 7’ O’ Ol 01 O’ O’ 3’ 1’ 0]

supp M3 =1{2, 6, 7, 11, 29, 36, 38, 39, 45, 46,47, 48, 54, 55}

u3 =1[0,1,0,0,0,1,1,0,0,0,1,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0, 1, 1, 0, O,
0001,1,01,1,0,00001,1,1,10,0,0,0,0, 1, 1, 0]

supp u3 ={2,6, 7,11, 12, 18, 28, 29, 35, 36, 38, 39, 45, 46,47, 48,54, 55}

Action of R on ranges, [[4], [10], [2], [8], [4], [10], [3], [9], [1], [7], [2], [8], [4], [10]]
Action of B on ranges, [[3], [5], [11], [13], [3], [5], [4], [6], [12], [14], [11], [13], [3],

[5]]

3=(LLLLLLLLLLLLLL)
60 60 60 60 10 30 20 15 30 10 60 60 15 20

RPARTS [1]

BPARTS [1]

o« = (1)

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

2,1, 3]
B-BLOCKS,

3,1, 2]

with invariant measure, [1, 1, 1]

N by blocks, N - check: true

by =1{1,6, 7}
by = {4, 8}
b3 =12, 3, 5}

dim(span of partition vectors), rank(Ngp), rank(N): 3, 3,3

LIE STRUCT URE

Dimension of Lie algebra: 30, Shape: 6® 24/20
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— O
o
o O

O ©O O +H +H O
—A O +H O O O
O 4 O O O

CLB

R and B Cycles. V.

M A AN AHn Hn =N H N A
o o (] o o o o o
o o o o o o o o
o o o o o o o o
o o o o o o o o

—mMm —AlMm AN AN Hn AN 1N A
o o o o o o o o

=M =M M 1N =N =N =N =

I
xQ
]

-+ O O H O A Al <

I+ O O H O At A A<

s+ O O H O At A <
o N =N o — N o o o

—ls+ O o —l+ O =t = s
o N~ o —|ON o o o
o o o o o o o o
o o o o o o o o

I
24
c

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

Qpin Vec(K)?, {{1, 3, 8}}, true

08/22/2008 08:40 AM
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-1 1 -1 1 -1 1 =1 -1
12 4 6 2 12 4 6 2
i -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
-5 =1 1 -1 7 =1 1 =1
12 12 6 6 12 12 6 6
-1 =5 -1 1 -1 7 =1 1
v 12 12 6 6 12 12 6 6
1 -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
1l -1 1 -1 1 =1 1 1
12 4 3 2 12 4 6 2
-1 1 -1 1 -1 1 -1 -1
12 4 6 2 12 4 6 2
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6

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

_ 3 5 3 5 5 5 ~v)~1
nR_(o 0 3¢ 35 ¢ 3 3 32)vs(o 000000 0) uQgvsQU-V)

w|—

3

(1 1 1 1
7TB—( 0300003)vs(30 :

0000 l) uQg vs QU+ V) 1

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

1’ "range"’ [5’ 7’ 8]’ [[8’ 7’ 71 5’ 7’ 8’ 8’ 5]’ [8’ 5’ 51 7’ 5’ 8’ 8’ 7]’ [7’ 8’ 8’ 5’ 8’ 7’ 7’
5], [7, 5’ 5’ 87 5, 7’ 7’ 8]’ [5’ 8’ 8’ 7’ 87 57 5, 7]’ [5’ 7’ 7’ 8’ 7’ 5’ 5’ 8]]

2,"range", [4,5,7],17,5,5,4,5,7,7,4],(7,4,4,5,4,7,7,5],[5,7,7,4,7,5, 5,
4],[5,4,4,7,4,5,5,7,[4,7,7,5,7,4,4,5],[4,5,5,7,5,4,4, 7]

3’ "range", [3’ 7’ 8]’ [[8’ 7’ 7’ 3’ 7! 8’ 8’ 3], [8! 3’ 3’ 71 3’ 8’ 8’ 7]’ [7’ 8’ 8! 3’ 81 7’ 7’
3]’ [7’ 3’ 3’ 8’ 3’ 7’ 7’ 8]’ [3’ 8’ 8’ 7’ 8’ 3’ 3’ 7]’ [3’ 7’ 7’ 8’ 7’ 3’ 3’ 8]]

4’ "range"! [3’ 4’ 7]’ [[7’ 4’ 4’ 3’ 4’ 7’ 71 3]’ [7’ 3’ 3’ 4’ 3’ 7’ 7’ 4]’ [4’ 71 7’ 3’ 7’ 4’ 4’
31,14,3,3,7,3,4,4,7,13,7,7,4,7,3,3,4],[3,4,4,7,4,3,3,7]]

5’ "range"! [2’ 7’ 8]’ [[81 7’ 7’ 2’ 7’ 8’ 8’ 2]! [8’ 2’ 2’ 71 2! 8’ 8’ 7]’ [7’ 8’ 8’ 2’ 81 7’ 7’
2),17,2,2,8,2,7,7,8],12,8,8,7,8,2,2,7],12,7,7,8,7, 2, 2, 8]
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6’ "range"’ [2’ 4’ 7]’ [[7’ 4’ 4’ 2’ 4’ 7’ 7’ 2]’ [7’ 2’ 2’ 4’

2’ 7’ ’4]’ [47 7’ 7’2’ 7’ 4’ 4’
2]’ [4’2’2’ 7’2’4’ 4’ 7]’ [217’ ’2’2’4]’ [2’4’ 4’

V4
’4’ 2’ 2’ 7]]
8

7,4,7 7
7’ "range"’ [5’ 6’ 8]’ [[8’ 6’ 6, 5’ 67 8’ 8’ 5]’ [87 5, 5, 6’ 5’ 8’ ) 6]’ [6l 8’ 87 5, 8’ 6’ 6’
5]1 [61 5’ 5’ 8’ 51 6’ 6’ 8]’ [51 8’ 8 6 8’ 5’ 51 6]’ [5’ 6’ 61 8’ 6’ 5’ 5’ 8]]

8’ "range"’ [4’ 5’ 6]’ [[6’ 5’ 5’ 4’ 5’ 6’ 6’ 4]’ [6’ 4’ 4’ ) 4’

5 6’ 6’ 5]’ [576’ 6’ 4’ 6’ 5’ 5’
4]1 [5’4’ 4’ 6’ 4’ 5’ 5’6]’ [4, 6’ ’5’ ’4’ 4’ 5]1 [4’ 5’ 5’6’5
8

, 4,4, 6]]

6,5,6
9’ "range"’ [3’ 6’ 8]’ [[8’ 6’ 6’ 3’ 6’ 8’ 8’ 3]’ [8’ 3’ 3’ 6’ 3’ ) 8’ 6]’ [6l 8’ 8’ 3’ 8’ 6’ 6’
3],16,3,3,83,6,6,8],13,8,8,6,8,3,3,6],[3,6,6, 8,6, 3, 3, 8]]

10, "range’, [3, 4, 6], [[6, 4, 4, 3, 4, 6, 6, 3], [6, 3, 3,4, 3,6,6,4],[4,6,6, 3,6, 4, 4,
31,14, 3, 3,6, 3, 4 4, 6], [3 6,6,4,6,3,3,4],[3,4,4,6, 4, 3, 3, 6]

11, "range”, [1, 3, 8], [[8, 3, 3,

13’ 8’ 8’ 3]’ [3’81 8’ 1’ 8’3’3’
1][31181338][1,8,,3, 3

, 1,1, 8]]

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

3 1 ’4’ 4’ 3]1 [3’4’ 4’ 1’ 4’3’
3’ 1]’ [3’ 17 1’ 4’ 1’ 31314]’ [1,4 3

1
1314’ ’1’ 1’4]]

13, "range”, [1, 2, 8], [[8, 2, 2, 1,
1,12,1,1,8,1, 2, 2,8],I1, 8, 8,

14, "range”, [1, 2, 4], [[4, 2, 2,
2,1],[2,1,1,4,1,2,2,4

|

—
=Y
Ny

4
010
"group has", 6, "elements” Group element 1,1=|0 0 1

g1 = [1,2,3]]

9> = 2, 3]]
g3 = [[1, 3]]
g4 = ]

gs = 1, 3, 2]]
linear dimension, 5
"Symmetric?", true

Is Z in Vec(K)? true
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(h[2] 0 O 2h[1] h[2])

"Basis for Z(G)"

1, "coeff", 2

Z[1] =

O O =
o = O
o

2, "coeff", 1

011
Z[2]=|1 0
110

=

Check abelian

1, 2, true

1. 1. 1.
EIGS =

2. —-1. -1.

PermChars : =

= O O =
I R R
o
= W W =
= O O =
e R o

Group spectrum: 1+ t+ t2 + 3

Molien Series to order 10: 1+ t+2t2+3t3 +4t% + 5t + 7t% + 8t7 + 10t + 12
t9 + 14¢10

n-choose-rank

{1, 11, 2,31}4,{2,[1, 2, 4]}, {3, [1, 2, 5]}, {4, [1, 2, 6}, {5, [1, 2, 71}, {6, [1, 2, 8]}, {7, [1,
3, 41}, {8, [1, 3, 51}, {9, [1, 3, 6]}, {10, [1, 3, 7]}, {11, [1, 3, 81}, {12, [1, 4, 5]}, {13, [1,
4, 6]}, {14, [1, 4, 71}, {15, [1, 4, 8]}, {16, [1, 5, 61}, {17, [1, 5, 71}, {18, [1, 5, 8]}, {19,
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(1, 6, 71}, {20, [1, 6, 8]}, {21, [1, 7, 81}, {22, [2, 3, 41}, {23, [2, 3, 51}, {24, [2, 3, 6]},
{25, 12, 3, 71}, {26, 2, 3, 8]}, {27, [2, 4, 51}, {28, [2, 4, 6]}, {29, [2, 4, 7]}, {30, [2, 4,
81}, {31, [2, 5, 6]}, {32, (2,5, 71}, {33, [2, 5, 8]}, {34, [2, 6, 71}, {35, [2, 6, 8]}, {36, [2,
7, 81},{37, 3, 4,51}, {38, [3, 4, 6]}, {39, [3, 4, 71}, {40, [3, 4, 81}, {41, [3, 5, 6]}, {42,
(3,5, 71} {43, [3, 5, 81}, {44, [3, 6, 7]}, {45, [3, 6, 8]}, {46, [3, 7, 8]}, {47, [4, 5, 6]},
{48, [4, 5, 71}, {49, [4, 5, 8]}, {50, [4, 6, 7]}, {51, [4, 6, 81}, {52, [4, 7, 8]}, {53, [5, 6,

71}, {54, [5, 6, 8]}, {55, [5, 7, 81}, {56, [6, 7, 8]}

KERNEL HIERARCHY

m3 =

(0300041000700000000000000000O0 2

{2,6,7,11, 29, 36, 38, 39, 45, 46,47, 48, 54, 55}

u3 =

010001100011000001000000000°11

{2,6,7,11, 12, 18, 28, 29, 35, 36, 38, 39, 45, 46, 47, 48, 54, 55}

picheck (15 15 30 30 15 15 30 30)

m2 =

(78400011 05008 10 14 0 8 14 16 11 10

u2 =

1 1 1 1 1 1 1 1 1 1
(§§§§0°§°§°§§§§
picheck (30 30 60 60 30 30 60 60)

ml= (30 30 60 60 30 30 60 60)

picheck (30 30 60 60 30 30 60 60)

Column Projections

16 0 7 8 4 (

Wl

w|—=
Wl
o
w|—=
[T,
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00000O0OT10O0
000010O00O0
00001O0O00O0
P = 00000001 idem-checks NO-checks
000010O00O0
00000O0OT1O0
0000O0O0O10O0
0000O0O0OO01
0000O0O0OT1O0
00001000
00001000
Py = 00010000 idem-checks NO-checks
00001000
0000O0O0OT1O0
00000O0OT1O0
000100O00O0
00000O0OT10O0
0010000O00O0
0010000O00O0
P3 = 00000001 idem-checks NO-checks
0010000O00O0
00000O0OT10O0
00000O0OT10O0
0000O0O0OO0C1
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0O 00O0O0O0T1O0
001000O00O0
001000O00O
Py = 00010000 idem-checks NO-checks
00100O0O00O
0O 0O0O0O0O0T1O0
0O 000O0O0T1O0
000100O00O0
0O00O0O0O0O0T1O0
01 0000O0O
01 0000O0O
Ps = 00000001 idem-checks NO-checks
01 0000O0O
00000010
00000010
0 000O0O0O0O1
00000010
01 0000O0O
01 000O0O0O
Pg = 00010000 idem-checks NO-checks
01 000O0O00O0
0O 00OO0O0O0T1O0
0O 00O0O0O0T1O0
0 00100O00O0
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00000100
000010O00O0
00001O0O00O0
P; = 00000001 idem-checks NO-checks
000010O00O0
00000100
00000100
0000O0O0OO01
00000100
00001000
00001000
Pg = 00010000 idem-checks NO-checks
00001000
00000100
00000100
000100O00O0
00000100
0010000O00O0
0010000O00O0
Py = 00000001 idem-checks NO-checks
0010000O00O0
00000100
00000100
00000O0OO01
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O R B O O O O = o O O O O O o o

O B B O O O O =

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

O O O O O ©O ©o o
O O O r O r R, O

O O O r O B ~,r O

O O O R O = R, O

o O O O O O O O _ O O O =B O O O

_ O O O B O O O

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

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

O R R O O O O B

o O O O O O O O

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

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

o O O O O O O o

_ O O O = O O O
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idem-checks NO-checks

idem-checks NO-checks

idem-checks NO-checks
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P13 = idem-checks NO-checks

O B B O O O O =
O ©O O O B = O
O O O O O o o o
O O O O O O O ©o
o O O O O O O O
O O O O O O o o
o O O O O O O O
_ O O O mr O O O

P14 = idem-checks NO-checks

O B B O O O O =
O O OB O = = O
O O O O O O O o
= O O O m»m O O O
O O O O O O o o
o O O O O O O O
O O O O O O o o
O O O O O O O O

Row Projections

[
o

o

o

o

o A
N|—

N~ D
N[~ N~
EN TN

(@)
(@)
(@)
N|—
(@)
(@)
(@)
N|—

PP = idem-checks

o
AN
N~

o
NI

o

o

o

N R N [
o
o
o
o
N~ D
N~ N
o

o
o
o
N[~
o
o
o
N[~
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NN NN NN N NN N[N NN N
[ NN NN NN NN [ N N[N
NN N NS N NS NN NN NS
Nt NN NN NS NN NS NS NS
NN NN NN N NN N[N NN N
NN N [ S NN N NN NN N[N
N NN NN NS NN NS NS NS
NN NS NS NS NS NN NN NS

I

=

Z
o o o -l O o o —|N
| o o o o =N =N o
=+ O o o © A -+ O
o At I+ O —+ O o o
o o o -l O o o —|N
o —|N N o —|ON o o o
o At s O —+ O o o
=+ O o o © HAx -+ O

I

—

CHECKING NULLSPACES

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

RB

0 s -s

0

0
-s+t 00 O

-t

0

-t

s O

=S

t O

—t+ S

00 O
0
0

0
0

0
0

-1

0O 01 00O
-11 0000 O

0
0

-1 0 00010 O
0O 000O0O1

-1
0

0

-100100 O

ker N

checks

mAviakerNC(1 0 1 0 1)

MO is invertible. det= 95520449/10935000
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1\ s+t
1 s+t
1 S+t
ker M¢ = L s*t RB checks
1 s+t
1 S+t
Il Is+t
1 \s+t
nxt = (8)
10000110 10000010
01101000 01001000
01101000 00100O0O0O
RNOR*=00010001,RR*=00010000
01101000 01001000
10000110 0000O01O00O0
10000110 10000010
00010O0O01 0000O0O0O0T1
10000110 10000010
01101000 01001000
01101000 00100O0O00O
BNOB*=00010001,BB*=00010000
01101000 01001000
10000110 0000O01O00O0
10000110 10000010
00010O0O01 0000O0O0O0T1

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 3
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7 7 11 7
0 0 77 0 0 g
11 7 7 7
0 0 e 0 0 73
-7 =11 -11 -7
2 6 9% 2 °0F
-7 -7 -7 -7
CNM = 1 . Skew T =
0 0 e 0 0 73
7 7 11 7
0 0 24 0 0 % g
-11 -7 -7 -11
s 2 0073 % 00
-7 -7 -7 -7
0 0 00 O 0%0
oo%oo 0 00
-1 -1
o o0zt o 0o
0O 0 00 O O 0O
Skew Omega =
oo%oo 0 0
0 0 00 O 0%0
-1 -1
=L o 00 = oo
0 0 00 0 00
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o 0o L4 0 0o % 5
0 055 0 0 555
220033300
= > 0 0 333 00
0o 055 0 0 & 5
o 0oL 0 0o &5
= 3 0 0 3 3 0 0
2200333 00

11 49 14 7 77
% 60 1515 0 0 0 55
49 11 7 14 7
606 9120 015 3§ 10000110
Hoﬂﬂoﬁﬂﬁ 01101000
15 3 30 15 30 15
01101000
Z 7 49 11 77 7 28
15 12 30 3 60 6 15 0 00O10O0O01
Mo = No =
0 0 o ZZ 11 49 14 7 01101000
60 6 60 15 15
10000110
o o 14 7 49 11 4 7
15 6 60 6 12 10000110
o 14 49 28 14 , 11 49 00010001
15 30 15 15 3 30
77 7 28 o Z 7 49 11
60 6 15 15 12 30 3

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

NM = 7T + 21Q

-

=

N|—
o
o
o
=
o
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"IS NM in Vec(K)?", true

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

MN

63 413 63 63 63 35 133 805 189 805 805 133 189 805 805 133 18
29 58 29 29 29 2 58 174 58 174 174 58 58 174 174 58 5§

T=22/1,rank = 3, ratio = 22/3 , n/r = 64/3
T =42/1,r =2/3,7T/n%=11/32

p2 =5/36, min T = 80/9, T-check is positive? 118/9
max r = 36/5, r-check is positive? 7/12

IS NOMO a combination of T and Omega? , true
NoMo = 3T + 210

There are, 1, partitions and, 14, ranges, with a group size of, 6

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 84

dim span idems 6 vs no. of idems 14

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

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

466 of 686 08/22/2008 08:40 AM



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

"RG9" = {3, 6, 8}

"RG10" = {3, 4, 6}
"RG11" = {1, 3, 8}
"RG12" = {1, 3, 4}
"RG13" ={1, 2, 8}
"RG14" = {1, 2, 4}

25 67 2 =19 -4 -4 =8 71
18 180 45 45 9 9 9 180
67 25 -8 -11 -4 =4 2 5
180 18 9 36 9 9 45 18
2 =8 17 =13 =8 2 =13 4
25 9 9 90 9 45 90 45
~19 -11 -13 17 71 5 4 —16
45 36 90 9 180 18 45 9
M, = N, =
-4 -4 =8 71 25 67 2 -19
9 9 9 180 18 180 45 45
-4 -4 2 5 67 25 =8 -11
9 9 45 18 180 18 9 36
-8 2 =13 4 2 =8 17 =13
9 45 90 45 45 9 9 90
71 5 4 -16 -19 -11 -13 17
36 90 9

'—\
o
o
'—\
ford
LA N
U
Ol=
N
(9]

31 =5 =5 =5 =5 31 31 =5
36 36 36 36 36 36 36 36
=5 31 31 =5 31 =5 =5 =5
36 36 36 36 36 36 36 36
—-> 31 31 =5 31 =5 =5 =5
36 36 36 36 36 36 36 36
-2 =5 =5 31 =5 =5 =5 31
36 36 36 36 36 36 36 36
-5 31 31 =5 31 =5 =5 =5
36 36 36 36 36 36 36 36
31 -5 =5 =5 =5 31 31 =5
36 36 36 36 36 36 36 36
31 -5 =5 =5 =5 31 31 =5
36 36 36 36 36 36 36 36
-2 =3 =5 31 =5 =5 =5 31
36 36 36 36 36 36 36 36
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, 67 4 -38 -8 -8 -16 71
250 125 125 25 25 25 250
67 4 =16 -11 -8 -8 4 1
250 25 50 25 25 125 5
2 -8 4 =13 =8 2 -13 4
85 17 170 17 85 170 85
-19 -11 -13 , 71 5 4 =16
85 68 170 340 34 85 17
Mc-scaled = Nc-scaled =
-8 -8 -16 71 , 67 4 =38
25 25 25 250 250 125 125
-8 8 4 1 67 ¢ Zl6 -11
25 25 125 5 250 25 50
-8 2 -13 4 2 -8 4, 13
17 85 170 85 85 17 170
71 5 4 =16 -19 -11 -13
340 34 85 17 85 68 170
=2 =3 =3 =3 =3
1 31 1 31 31 1 1 31
-5 -5 -5 -5 -5
ES R 5 W S
-5 -5 -5 -5 -5
SR 5 WS ¥
B e R T R S B |
31 31 31 31 31 31
-5 -5 -5 -5 -5
ES R ¥ W S ¥
=5 =5 =3 =3 =3
1 31 31 31 31 1 1 31
-5 -5 -5 -5 -5
L st ststst vt o3t
> 5 2 ] =2 =2 =2
31 31 31 31 31 31
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NcMc =
1 -1
18 36
-1 1
36 18
-1 1
18 9
-1 -1
18 18
=1 1
36 18
1 -1
18 36
1 =1
9 18
-1 -1
18 18
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MCNC =

commutator =
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0 0 3 3¢ 0 0 I3 =
0 0 T3 3 0 0 3 3=
3 i3 0 0 s 35 0 0
S+ 5 0 0 35 5 0 0
0 0 T3 3 0 0 3 3
0 0 3 3¢ 0 0 I3 =
% 3 0 0 3 & 0 0
25 0 0 3332 00

Eigenvalues M,

[0., 1.016666667, 2.579911677, 0.147866101, 0.1105604697, 2.020648420,
2.920731937, 4.314725840]

Eigenvalues N,
[0.,0.,0.,0.,,0., 3.,2.474410667, 1.414478221]
Eigenvalues M.-scaled

[0., 0.7320000000, 1.527771142, 0.0825817995, 0.07131218568, 1.284943178,
1.749037130, 2.552354566]

Eigenvalues N.-scaled

[0., 0., 0.,,0.,0.,3.483870968, 2.873509162, 1.642619870]
NullSpace M,

{[1,1,1,1,1,1,1, 11}

NullSpace N,

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

Eigenvalues M
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[1.016666667, 9.123969865, 0.142311690, 2.350385110, 0.1105604697,
2.02064 8420, 2.920731937, 4.314725840]

Eigenvalues N
2.,3.,3,0,0.,0.,0.,0.]

NullSpace My

{}
NullSpace Ny

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

Eigenvalues M

[-0.8166666667, 5.783310716, -3.177781374, -0.155529340, 0.1980110731,
1.497108168, -0.7182862981, -2.610166276]

Eigenvalues N

[0.,0.,0.,0.,0.,-3.,5.274917218, -2.274917218]

NullSpace M

{}

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

Harmonic Basis

_ = = O = O O =
H = =B O B O O K
R =B B O Rk O O R

_H O O B KRB Rk = O
O B B B O = K=k =
_ O O B = = = O
R O O B Rk R R O
O B B B O H KB =
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{3,4,7, 8}

TRACE TWO =4
det AT =0

00

o
o o=
o
o
o
o [e21[¥,1

o
o
o 9=
o
o
o [e2]1[V,

o [«2][9;]
(@)
o o=
(@)

o
o
o
o

AT =

o o=

(@) |u
o A=

o

o
o 0]V,

o

o
o
o
(@) Al A
o
o
o
(@) A~ O|un

(][

2
6
AT rankingis 1, "vs", 6

Level2det=%(7+2$)(—1+s)4(2+s)

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[8] v[7]) (1 + v[4] vI[6]) (1 + v[3]V[5])
"B CYCLES", (1 + v[2] v[4] v[7] (1 + v[1] v[3] Vv[8])
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R: [0,0,1,-1,1,-1,1.,-1]
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B: [1.,-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.8660254040 I, 1.,
-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.86602540401, 0., 0.]

NullSpace of R

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

NullSpace of B

{[0,0,0,0,1,0,0,0],1[0,0,0,0,0, 1,0, 01}

NullSpace of R*

{[01 _]-7 01 01 ]-1 O’ 01 0]1 [_11 01 01 O’ 01 ]-5 O! O]}

NullSpace of B*

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

FIXED POINTS DIMENSION 4

06 5 5
6 0 5 5
55 0 12
PROTO-M = > 5 120
00 5 5
00 5 5
55 10 10
55 10 10

"RANK of Nis ", 6, "RANK of M is ",

"RANK of the KERNEL is ", 6

0
0
5
5
0
6
5
5

8

vl U1 O O U1 U1 O O

5 5
5 5
10 10
10 10
5 5
5 5
0 12
12 0

= = O B = = = O

_ = = O =B = O R

_ =R = = = O = =

_ = = =2 O R ==

R = = O = = O =

R R O R B K~ R O
_ O B FH = B =
O R FH FH B B =B =

“ldemSolvability Check", 3 "Trace mark", 6, "Rank mark", 6, "for kernel rank", 6

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

12

degree 2: % (2v[1]v[2] + v[1]v[3] + 2v[1]v[4] + 2v[1]v[7] + v[1]v[8] + 2V[2]v[3] + V[
21v[4] + v[2]v[7] + 2Vv[2]v[8] + 4v[3]v[4] + 2v[3]v[5] + v[3]v[6] + 4Vv[3]v[7] + 2V[3]
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v[8] + v[4]v[5] + 2v[4]v[6] + 2Vv[4]v[7] + 4v[4]v[8] + 2Vv[5]v[6] + v[5]v[7] + 2Vv[5]v[8
1+ 2v[6]v[7] + v[6]lVv[8] + 4V[8]v[7])

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

1+ vI5]vi8]lv([7] + v[1]v[4]vI8] + v[6]v[8]lv[7] + 2Vv[3]v[4]v[8] + v[1]v[2]v[4] + 3Vv[2]v]
41v[7] + vI1]v[3]vI4] + 3v[1]lv[3]vI8] + v[1]v[8lv[7] + v[2]v[3]vI[4] + v[3]v[4]v[5] + v
[51v[6]lv[8] + v[1]lv[2]vI8] + 2Vv[3]v[8]v[7] + v[3]v[4]lv[6] + v[4]lv[6]Vv[8] + v[3]v[5]V[8]
+ v[1]v[3]vI7] + v[2]v[3]v(7] + v[5]vI[6]v[7] + v[4]vI[5]vI8] + v[2]v[8]lv[7] + v[2]v[3]vI
8] + 2v([3]v[4lv[7] + v[3]v[5]v[6] + 3v[3]v[6]Vv[8] + 3VvI[4]v[5]v[7] + 2Vv[4]lv[8lvI7] + v
[1lv[2]v[7] + v[1]lv[2]v[3] + v[4]v[5]v(6])

degree 4 : % (v[3]v6lv[8]lvI7] + 2v[3]vI[4]v[6]v[7] + 2Vv[1]v[3]vI[4]v[7] + 4v[3]v[4]v]

8lv[7]1 + v[1]lv[3]vI[8lv[7] + 2Vv[1]lv[2]v[3]vI4] + 2v[4]vI6]v[8]v[7] + 2Vv[3]v[4]v[5]v([8]
+2v[5]v[6]v[8]lv[7] + 2Vv[3]v[4]v[5]v[6] + 2VvI[2]v[3]v[4]v[8] + v[1]v[2]v[4]v[7] + 2V]
1]v[2]v[8]vI7] + v[31vI4]lv[5]vI7] + 2v[2]v[3]vI8]vI7] + 2v[1]lv[2]vI[3]v[7] + v[1]v[2]v]
31v[8] + v[2]v[4]v[8]v[7] + 2vI[1]v[4]vI8]lv[7] + 2Vv[3]v[5]vI6]lv[7] + vI2]v[3]v[4]v[7]

+ v[4]v[5]v[6lv[7] + v[4]v[5]vI8lv[7] + 2Vv[1]v[2]v[4]v[8] + 2 v[4]v[5]v[6]v[8] + v[1]v]
31vi4lvI8] + 2v[3]vI5]vI8]v[7] + v[3]v[5]v[6]vI[8] + v[3]v[4]v[6]v[8])

degree 5 : % (v[1]v[2]lv[3]v[4]vI7] + v[1]v[2]v[3]v[4]vI[8] + v[1]v[2]v[3]v[8]v[7] + v

1]v[2]v[4]v[8]v[7] + v[1]lv[3]v[4]v[8lvI7] + v[2]v[3]v[4]v[8]lv[7] + v[3]v[4]v[5]v[6]V[7
1+ v[3]lv[4]lv[5]v[6]v([8] + v[3]lv[4]lv[5]v[8]lv[7] + v[3]lv[4]lv[6]Vv[8]vI7] + v[3]v[5]v[6]VI
8lv[7] + v[4]v[5]v[6]v[8]v[7])

degree 6 : % (v[4]) (vI7]) (vIllvi2] + v[5]vi6]) (vI3]) (VvI8])

Group spectrum 1+t + 412 + 403 + 4t + 2 4 10
KERNEL STRUCT URE
"PT1" = {{1, 6}, {2, 5}, {8}, {3}, {4}, {7}
"RG1"=1{3,4,5,6,7, 8
"RG2" =1{1,2,3,4,7, 8}
m6=1[0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,0, 1]
supp 16 = {6, 28}
u6 = [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, [[1], [1]]
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Action of B on ranges, [[2], [2]]

s-(3 3)

RPARTS [1]

BPARTS [1]

o= (1)

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

(5, 4,6, 2,1, 3]
B-BLOCKS,

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

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

N by blocks, N - check: true

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

dim(span of partition vectors), rank(Ng), rank(N): 6, 6, 6

h[l] h2] 0 0 O
hi2] h[11 0 0 O
0 h(l] h[2] O

o
o O O

0 0 h[2] K[1] O 0
Centralizer =

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

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

0 0 0 0 0 0

0 0 0 0

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

0 0 h[2] h[1]
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LIE STRUCT URE

Dimension of Lie algebra: 11, Shape: 3 & 8/6

1 00 -1 001

000 1 OO00DO0

001 0 OO00O0

010 0 00O

CLB =

1 00 O O0O0O

000 O O0O01

000 O 010

000 O 100

R and B Cycles. V.

1 1 1 1 1
00050500 §O§OOOO§
1 1 1 1 1
OOEOEOOO O§O§OO§O
1 1 1 1 1
00505000 §O§OOOO§
1 1 1 1 1
00050500 O§O§OO§O
Or = 1 1 g = 1 1 1
00505000 O§O§OO§O
1 1 1 1 1
00050500 §O§OOOO§
11 1 1 1
OOOOOOEE O§O§OO§O
11 1 1 1
00000057 §O§OOOO§

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

Qg in Vec(K)?,{{1, 3, 8}, {2, 4, 7}}, true
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-1 1 -1 1 -1 1 =1 -1
12 4 6 2 12 4 6 2
1 -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
-5 =1 1 -1 7 =1 1 =1
12 12 6 6 12 12 6 6
-1 =5 -1 1 -1 7 =1 1
vV 12 12 6 6 12 12 6 6

1 -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
-1 1 -1 1 -1 1 =1 -1
12 4 3 2 12 4 6 2
1l -1 1 -1 1 -1 1 1
12 4 6 2 12 4 6 2
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6

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

“I+V is singular”

(aon 3 3 3 3 11 -1
nR_(o 02 32 2 21 8)vs(o 0000000 ulgvsi-V

n3=(% t2z200¢ %)vs(o 0000000 ugvsQU+V)~!

LOCAL GROUPS

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

1’ "ra’nge"’ [3’ 4’ 5’ 6’ 7’ 8]1 [[8’ 7’ 61 51 7’ 8’ 4’ 3]1 [7, 8’ 41 31 8’ 7’ 6, 5]’ [6’ 5’ 3’ 41
5’ 6’ 7’ 8]7 [5’ 6’ 7’ 8’ 6’ 5’ 3’ 4]1 [4’ 3’ 5’ 6’ 3’ 4’ 8’ 7]! [3’ 4’ 8’ 7’ 4’ 3’ 5’ 6]]

2’ "range"’ [1’ ) ) 4, 7’ 8]’ [[81 7’ 1’ 2’ 7, 8’ 41 3]’ [7, 8’ 4’ 3’ 8,

2 3 7 )2]1 [4’ 3)2, 1’
3’ 4’ 8’ 7]’ [3’ 4’ 8’ 7’ 4’ 3’ 2’ 1]’ [2! 1’ 7’ 8’ 11 2, 3! 4]’ [1’ 2’ 3’ 4’

1
2,1,7,8]1]
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"group has", 6, "elements" Group element 1,1 =

= O O O O O
SO B, O O O O
O O O O = O
SO O O O O ¥
O O O = O O
O O B O O O

g1 = I1,4,6] 2, 3,5]]
g, = I3, 2], 13, 6], [4, 5]]
g3 = |l

94 = 1, 5],[2, 6], [3, 4]]
gs = [[1,3],12, 4], 1[5, 6]l
linear dimension, 6

"Symmetric?", false

Is Z in Vec(K)? false

(I |(h{4]1+hl6D || |I(Al2]+Al3]+AISD ||
211 1311

|1 (h(2]+h(3]1+h(SD |1 [1Ch2]+A(3T+AISD T |

hll] 311 311

"Basis for Z(GQ)"

1, "coeff", 1
100000
01 00O00O0
001000

Z[1] =
000100
000010
000O0OO01

2, "coeff", 1
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010000
1 000O00O0
000100
Z[2]=
001000
0 00O0O01
000010
3, "coeff", 1
001000
0 00O0O01
1 000O00O0
Z[3]=
000010
000100
010000
4, "coeff", 1
000100
000010
010000
Z[4] =
0 00O0O01
001000
1 000O00O0
5, "coeff", 1
000010
000100
0 00O0O0O1
Z[5]=
01 00O00O
100000
001000
6, "coeff", 1
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Z[6] =

O O »r O O O

Check abelian

true
true
, true
, true
true
, false
, false
, false
, false
, false
, false
, false
, false
, true
, false

ocooouviocounnhoouThwWOUTDWN

VTR DNWWWNNNNRRRRR

n
Il

A L
......O

PermChars : =

o B O O O O

o O O O ~» O

R O O O O O

o O O —» O O

1.
-1.
-1.

-1

o O O O O -

—0.5000000000 + 0.8660254040/

—0.5000000000 + 0.8660254040/

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

1. 1.

1. -1.

1. -1.
—0.5000000000 — 0.8660254040/ 1. -—C

1. -1.

—0.5000000000 — 0.8660254040/ 1. -C
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11 1 11
00 6 00O
0 3153 3 0
2 020 0 0 2
0 3153 3 0
00 6 00O
11 1 111

Group spectrum: 1+ t+ 4t2 + 43 + 4t + 2 + ¢

Molien Series to order 10: 1+ t+ 5t + 10t3 + 24t% + 42¢° + 83t% + 132¢7 +
222t8 +335¢9 +511+10

n-choose-rank

{1,11, 2, 3, 4,5,61},1{2,[1, 2, 3, 4,5, 71}, {3, [1, 2, 3, 4, 5, 8}, {4, [1, 2, 3, 4, 6, 7]},
{5,11, 2, 3, 4,6, 8},1{6,[1, 2, 3,4, 7,8},1{7,11, 2, 3,5, 6, 71}, {8, [1, 2, 3, 5, 6, 8]},
{9,11, 2,3,5,7,8}1{10,[1, 2, 3,6, 7, 8},{11, [1, 2, 4, 5, 6, 71}, {12, [1, 2, 4, 5, 6,
814, {13,111, 2, 4,5, 7, 81},{14,[1, 2, 4, 6, 7, 8]}, {15, [1, 2, 5, 6, 7, 81}, {16, [1, 3, 4,
5,6, 71}, {17,131, 3, 4, 5, 6, 8]},{18, 1, 3, 4, 5, 7, 81}, {19, [1, 3, 4, 6, 7, 8]},{20, [1,
3,5,6,7,8]},1{21,[1, 4,5,6,7,8]},{22,[2, 3,4, 5,6, 7]},{23, [2, 3, 4, 5, 6, 8]},
{24, [2, 3, 4,5 7,81}, 125,12, 3, 4,6, 7, 8]},{26, 2, 3,5,6, 7, 8]},{27,[2, 4,5, 6, 7,
81}, {28,1[3,4,5,6, 7, 8]}

KERNEL HIERARCHY

76 =
(0000010000000000000000000001)

{6, 28}

uob =
(0000010000000000010000001001)

{6, 18, 25, 28}

picheck (1 1 2 2 1 1 2 2)
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(00110000010000010000000001000

us =

(OO 000O00O

(o)1 ==

000O00O 000O00O

][]
|
|
][]

1
6

|
|

picheck (5 5 10 10 5 5 10 10)

T4 =
2 0022002200000200220000020000

u4 =
1 1 1 1 1 1 1 1 1 1 1
(TSOOREOOEEOOOOORF;OETSOTSR00

picheck (20 20 40 40 20 20 40 40)

73 =
(66006660066006600000660066006

u3 =
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
(%%00%%%%0%%%0%%0%%00%%'

picheck (60 60 120 120 60 60 120 120)

m2 =
(2424240024242424002424482424484824244

uz2 =
1l 11 1431 1 1 1 451 1 1 1 1 1 1 1 1 1 1
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 OO o o o
o O O O O —» O O
o O O o =m O O O
O O O B O O = O
©O O B O O O O
O mr O O O O O o
R O O O O O O O

idem-checks NO-checks

O O B O O O O =
O O O B O O = O
O O O O O - O O
O O O O =m O O O
O O O O O O O o
o O O O O O O O
O = O O O O O O
— O O O O O O o

Row Projections

N|—
o
o
o
o

N|—
o
o

PP = idem-checks

(@) o O o
NF © O N~
N, © O N~

(@) o O o

() o O o

o o O o

© O NI=
o o o
o
o
o o o
o O N+
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13 10 10 13
1 1 33 7 733 77
= 0000=00 10 13 13 10
2 2 3 3 3 3
1 1 3 3 7 733 17
05005000 7z 7 26 20 7 7 5 45
2 2 3 3 2 2
00100000
7 7 2 2 7 7 45 5
00010000 2 2 3 3 2 2
T=" . M=110 13 13 10
05005000 33 7 7 3 3 77
1 1 13 10 10 13
200003200 s 3 7 7 3 3 77
000000 7 7 7 7 26 20
2 2 77 372 233
0000000 1
Z 7z 7 7 £ 1 202

CHECKING NULLSPACES

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

0O -1 001000 0O0000O0O0ODO
ker Nc = RB checks
-1 0 000100 0O000O0O0OO0DO

mA via ker NC (1 1)

0 0 -1 0 s t 0 0
O 0 1 O -s -t 0 O
-1 0 0 O 0O 0 -t -s
ker Mg = L 000 0 0 t s RB checks
O 0 0 -1 -s -t 0 O
O 0 o0 1 s t 0 O
O -1 0 O t s 0 O
o 1 0 O ~t -s 0 O
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0 0 1 -11 t s 0 O
O 0 0 1 0 -t t 0 s+t
0O 0 0 0 1 -s 0 s+t -t s+t
ker M¢ = 0 0 100 s 0 0 ! 0 RB checks
-1 01 0 1 0O -t t 0 s+t
0O 0 0 O 0 t s 0 O
0O -11 0 1 0 s t 0O 0
0 1 0 00 0O —-s s 0 s+t
nxt=(0 0 4 0 4)
10000100 10000100
01001000 01001000
00100O0O00O 00100O0O0O
RNOR*=OOO10000,RR*=00010000
01001000 01001000
10000100 10000100
0000O0O01O0 0000O0O01O0
0000O0O0O01 0000O0O0O0T1
10000100 10000100
01001000 01001000
00100O0O0O 00100O0O00O
BNOB*=OOO1OOOO,BB*=0001OOOO
01001000 01001000
10000100 10000100
0000O0O0O1O0 0000O0O0O1O0
0000O0O0O01 0000O0O0O0T1

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 6
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5 5 5 5
00560066
2 > 3 >
0 0§56 0 055 00000000
_5 _5 _5 _s5
=5 =500 =2 =500 00000000
e e o e 00000000
5 5 V05 5 00 00000O0O0O
CNM = 5 5 s 5| Tl 0000000 >
00550056
0 000O0OO0OO0ODO
0 0 22 0 o0 2 2
6 6 6 6 00000O00O00O
-5 _—§ -5 -5 0 000O0O0OOO0ODO
?TOOTTOO
_5 _5 _5 _5
TTOOTTOO
1 1 1 1
OOﬁﬁO Oﬁﬁ
1 1 1 1
Ooﬁﬁo Oﬁﬁ
~1 -1 ~1 -1
ﬁﬁOOﬁWOO
~1 -1 1 -1
ﬁﬁooﬁﬁOO
Omega = L1 L1
OOﬁﬁO Oﬁﬁ
1 1 1 1
OOﬁﬁO Oﬁﬁ
~1 -1 ~1 -1
ﬁﬁooﬁﬁoo
=1 =1 9 o =L =1L o o

[
N
[t
N
[
N
[t
N
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5 5 5 5
11550055
55 55
115500355 10000100
55,5, 55555 01001000
6 6 6 6 3 3
001 00O0O00O0
55555555
6 6 6 6 3 3 0001 0O0O00O0
Mo = No =
55 55 01001000
00661166
s c - 1 00001O00O0
0053511535 00000010
25555522 0 000O0O0O0O1
6 6 3 3 6 6
5 5 5 5 §5 §5
66336062 °

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

T(oooooo%oooo%)

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

L5 145 7 7 145

NM( 2 2

NN

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

(@)}
N
N

MN(3 62 3 g 124 13 31 124 ¢ 31 13)

1 21 1 3 9 21 ° 9 3

N

T=12/1,rank = 6, ratio=2/1,n%/r =32/3
T'=52/1,r=5/6,T/n%=13/16

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
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_ 14 176
NoMg = 51T+ 17 Q0
There are, 1, partitions and, 2, ranges, with a group size of, 6

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

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

> 5> =1 -1 -4 -4 -1 -1
9 9 18 18 9 9 18 18
> 3> =1 -1 -4 -4 -1 -1
9 9 18 18 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
Mc = N¢ =
-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 1 9 9 18 18
-1 -1 -1 -1 -1 -1 2 2
18 18 18 18 9 9
-1 -1 -1 -1 -1 -1 2 2
18 18 9 9 18 18 9 9
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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
=2 =3 31 =5 =5 =5 =5 =5
36 36 36 36 36 36 36 36
=2 =3 =3 31 =5 =5 =5 =5
36 36 36 36 36 36 36 36
-2 31 =5 =5 31 =5 =5 =
36 3 36 36 36 36 36 36
31 =5 =5 =5 =5 31 =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 =5 =5 =5 3l
36 3 36 36 36 36 36 36
1 1 =L =1 -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
% 3 Y1 7 7 7 7
-1 -1 -1 -1 -1 -1
7 2 17T 7 7 7
Mc-scaled = Nc-scaled =
-4 -4 -1 -1 4 41 =1 =1
5 5 10 10 10 10
-4 -4 -1 -1 4 4 =1 -1
5 5 10 10 10 10
-1 -1 -1 -1 -1 -1
% 3 2 2 3 7 U1
-1 -1 -1 -1 -1 -1
% 4 2 2 4 = 1t 1
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1] =2 =2 =2 =2 ] =2 =3

31 31 31 31 31 31
- ] =2 =2 ] =2 =3 =3
31 31 31 31 31 31
-0 2 ] =2 =2 2 D3 =3
31 31 31 31 31 31 31
-5 5 =3 ] =2 =2 3 =3
31 31 31 31 31 31 31
=2 ] =2 =2 ] =2 =2 =2
31 31 31 31 31 31
1] =2 =2 =2 =2 ] =2 =3

31 31 31 31 31 31
e R R e S Rt B R
31 31 31 31 31 31 31

I
(%]
|
(9]
|
(9]
|
(9]
|
(%2
|
(9]
|
(9]

[y

w
[
w
-
w
—_
w
[
w
(=Y
w
| el
w
[

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
NM_181899181899 MoN. =
S 5 TS WS s L S s R |

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
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i1 -1 -1 1 1 =1 -1
9 9 18 18 9 9 18 18
i1 -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 =
1 1 =1 -1 1 1 =1 -1
9 9 18 18 9 9 18 18
i1 -1 -1 1 1 =1 -1
9 9 18 1 9 9 18 18
-1 -1 -1 -1 -1 -1 2 2
9 9 9 9 9 9
-1 -1 -1 -1 -1 -1 2 2
9 9 9 9 9 9 9 9
1 1 1 1
0 0 18 18 0 0 18 18
1 1 1 1
0 0 18 18 0 0 18 18
-1 -1 -1 -1
18 18 U 18 18 0 0
-1 -1 -1 -1
8 18 0 0 131 00
1 1 1 1
0 0 18 18 0 0 18 18
1 1 1 1
0 0 18 18 0 0 18 18
-1 -1 -1 -1
8 18 9 0 @1 00
-1 -1 -1 -1
18 18 0 0 18 18 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]
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Eigenvalues N.-scaled

[2.322580645, 1.964749939, 0.2287984489, 0., 0., 1.161290323, 1.161290323,
1.161290323]

NullSpace M,
{[0,0,0,0,-1,1,0,0}I[,0,0,000,-1,1}[1,0,1,0,1,0,1,0,[0,1,1,0, 1,0, 1,
0]’ [O’ O’ _11 11 O’ 01 O’ O] }

NullSpace N,

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

Eigenvalues M

[0, 0.,0.,0., 2., 0.6666666667, 8.935416159, 0.397917175]
Eigenvalues Ny

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

NullSpace M

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

NullSpace Ny

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

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

Harmonic Basis

492 of 686 08/22/2008 08:40 AM



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

00010O0O00O0 0O000O0O0O10O0 001000O01
000O0O0O0OO01 0O00100O0OO0DO0 00010010
0O000O0OO0OT1O0 01001000 10000101
10000100 0 0000O0O0T1 01001010
000O0O0O0OO01 00100O0OO0O0 00010010
00010O0O0O 0O000O0O0O10O0 001000O01
00100O0O00O0 10000100 01011000
01 001000O0 0 00100O00O0 10100100
01001000
10000100
0001O0O0OO00O0
00100O0OO00O0
10000100
01001000
000O0O0OO01
0O 000O0OT10O0
Commutator(s)
O 0 -1 0 0 O o0 1
o 0 o0 1 o 0 -1 0
1 0 o o o 1 o0 =2
1,2: commutator = 0 -1 0 0 -1 0 2 0
o 0 o0 1 o 0 -1 0
O 0 -1 0 0 O o0 1
o 1 0 -2 1 O O O
-1 0 2 0 O -1 0 O
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000 000 O
000 000 O
000 -1000 O
1,3: commutator = 00100000
000 O 0O0O0OO O
000 O 00O O
000 O 00O -1
000 O 0O0O0O1 O
o 0 1 o O O o0 =2
O 0 0 -2 0 O 1 o
-1 0 0 0 O -1 0 1
1,4: commutator = 0 2 0 0 2 0 -10
O 0 0 -2 0 O 1 o
o 0 1 o O O o0 =2
O -1 0 1 -1 0 O O
2 0 -1 0 O 2 O O
00 0 00O O O
00 0 00O O O
00 0 100 O O
2,3: commutator=OO -1 00000
00 0 00O O O
00 0 00O O O
00 0 000 O 1
00 0 000 -10
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-1

-1 0
0O 00 O

-1 00

00 O
00

-1

-1

1

-1
0

-1 0 00 O
00 0 -100

00
1

-1

commutator

2,4 :

commutator

3,4:

{5, 6, 7, 8

TRACE TWO = 2

det AT =0
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o
o
o
o A=
o
o
o
(@) (0] [V}

o
o
o 9=
o
o
o [e3][F;]

o o=
(@)

(@) [e2][F;]
o

o
(]
o
o

AT

Il
o o=
(@) [©2][9;]

o [«2][9;]
o
o
o o=
o

o
o
o
o (<2119, B« 11V, ]
o
o
o
o A~ O

A=

2
6

AT rankingis 2, "vs", 6

Level2det=_—3(12+5$+52)(—14—4s+352)(—1+s)2(2+s)

4096
RANK of R is 6
R rankingis 2, "vs", 6
RBAR ranking 2, "vs", 6
RANK of B is 6
B rankingis 2, "vs", 6
BBAR ranking 1, "vs", 4

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

Eigenvalues

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

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

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

NullSpace of B
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{[o, 1,0,0,0,0,0,0],I[1,0,0,0,0,0, 0, O}
NullSpace of R”

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

{fo, 0,0,0,0,-1,1,0],[0,0,0,0, -1, 0, 0, 1]}
FIXED POINTS DIMENSION 2

= o
o =
wIiN Wl
W= wiIN

o
=
=
=
=
=

PROTO-M =

=
o
[
=
=
=

4 b O OO O O
>~ A O O O O O &
>~ b 00 O O O
>~ D b O 00 O O
o o O d b O O
o o o b b O O

o O ©O © d b b B>
O 0o O O M b b b

— = = = Wi W
== = = W wIN
e
e
O r = O
_ O O =
_H O O =
O r r O

"RANK of Niis ", 5, "RANK of M is ", 7
"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] + 2v[4] + Vv[5] + v[6] + 2Vv[7] + 2V[8])

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

v[5] + v[3]v[6] + v[3]v[7] + v[3]vI[8] + v[4]v[5] + v[4]v[6] + v[4]v[7] + v[4]v[8] + 2V]
5]v[6] + 4v[8]v[7])

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

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

Group spectrum 1 + t + 2t2 + t3 + ¢°
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KERNEL STRUCT URE

"PT1" = {{5, 8}, {2, 3}, {6, 7}, {1, 4}}
"PT2" = {{2, 4}, {5, 8}, {6, 7}, {1, 3}}
"RG1" =13, 4,7, 8}

"RG2" = {3, 4, 5, 6}

"RG3" =11, 2,7, 8}

supp u4 ={10, 11, 14, 15, 20, 21, 24, 25, 26,27, 30, 31, 40, 41, 44, 45, 46, 47,
50,51, 56,57, 60, 61}

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

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

-9

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

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

[4,5,2,1,2,4]

with invariant measure, [2, 3, 1, 3, 2, 1]
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N by blocks, N - check: true

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

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

Centralizer =

LIE STRUCT URE

h[2] h[1]

h[1] h[2]

0

o O O o o

0

0
0
0
0
0

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

Dimension of Lie algebra: 18, Shape: 8® 10/8

R and B Cycles. V.

CLB =

_ O O B O O O O

5,5,5
0 0 0 0
0 0 0 0
h[2] h[1] O 0
h[1l] h[2] O 0
0 0 hi2] h[1]
0 0 h[1] h[2]
0 0 0 0
0 0 0 0
-111 0 O
1 00 O O
0 10 O0 O
0 01 0 O
0 00 -11
0O 00 1 O
0 00 O 1
0O 00 O O

o O O O O
o O O o o

o

0
h[2] h[1]
h[1] h[2]
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22220000 00203000
27220000 ooo%o%oo
22%+20000 oo2o0io000
QR_%%%%OOOOQBzooo%O%OO
000000141 0o0io04o000
coooo0o01ild 00030300
cooo0o0014d 000320300
00000031 00203000

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

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

-1 1 -1 1 =1 1 =1 -1
12 4 6 2 12 4 6 2
1 -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
> 1 -1 1 -7 1 -1 1
12 12 6 6 12 12 6 6
1l 5 1 -1 1 =7 1 =1
v 12 12 6 6 12 12 6 6
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6
1l -1 1 -1 1 =1 1 1
12 4 6 2 12 4 6 2
1l -1 1 -1 1 -1 1 1
12 4 6 2 12 4 6 2
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6

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

"I4+V is singular”
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nR:(% 111991 %)vs(o 000000 0) ugvsQ-V)~
n3=(o 01111y o)vs(o 0000000 ugysU+V)L
LOCAL GROUPS

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

1’ "range"’ [3’ 4’ 7’ 8]’ [[8’ 7’ 7’ 8’ 4’ 3’ 3’ 4]’ [8’ 7’ 7’ 8’
3’ 4], [7’ 81 8’ 7’ 3’ 4, 4, 3], [4, 3) 3’ 4’ 8’ 7, 7’ 8]1 [4’ 3
7’ 7’ 8]1 [3’ 4’ 4’ 3’ 7’ 8, 8’ 7]]

3,4,4,3 7,4, 3,
3) 4’ 7’ 8, 8’ 7]1 [3’ 4’ 4, 3) 8’

2,"range", [3, 4,5, 6], ([6,5,5,6,4,3,3,4],[6,5,5,6,3,4,4,3],[5,6,6, 5, 4, 3,
3’4]1 [576! 6151314! 3] [4 3! ’45 61 !5 6] [4 3’3141516’ 6’ 5]1 [3l4l 473’
6,5,5,6],13,4,4,3,5,6,6, 5]

3’ "range"! [1’ 2’ 71 8]’ [[8’ 7’ 7’ 8’ 2’ 1’ 1’ 2]’ [81 7’ 7’ 8’ 1’ 2’ 2’ 1]1 [7’ 8’ 8’ 7’ 2’ 1! 1’
2,17,8,8,7,1,2,2,1],12,1,1,2,8,7,7,8],(2,1,1,2,7,8,8,7],[1, 2,2, 1,8, 7,
7’ 8]’ [l’ 2’ 2’ 1’ 7’ 8’ 8’ 7]]

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

1, "range’, [3,4,7,8],1[8,7,8,7,4,3,3,4],8,7,8,7,3,4,4,3],[7,8,7,8, 4, 3,

3,41,[7,8,7,8,3,4,4,3],[4,3,4,3,8,7,7,8],[4,3,4,3,7,8,8,7],[3, 4, 3, 4, §,
7,7,8],[3,4,3,4,7,8,8, 7]

2, "range", [3, 4, 5, 6], [[6,5,6 5,4,3,3,4],[6,5,6,5, 3,4,4,3],[5,6,5, 6, 4, 3,
3,4],[5,6,5,6,3,4,4,3],[4,3,4,3,6,5,5,6], [4, 3,4, 3,5, 6,6, 5], [3, 4, 3, 4,
6,5,5,6],[3, 4, 3,

4
4,5,6, 6, 5]]
8

3,"range", [1,2,7,8],18,7,8,7,2,1,1,2],18,7,8,7,1,2,2,11,[7,8,7, 8, 2, 1, 1,

2],[7,8,7’,8,1, 2,2,11,[2,1,2,1,8,7,7,8],[2,1,2,1,7,8,8,7],[1, 2,1, 2, 8, 7,
7! 8]’ [1’2’ 1!2’ 18’ ’7]]

0010

0 001
"group has", 8, "elements” Group element 1,1 =

1000

0100

g1 = [1,3],[2,4]]

92 (1, 3, 2, 4]

g3 = |[I1,4,2,3]]
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[[1, 4], [2, 3]]

944
gs = I
linear dimension, 6

"Symmetric?", true

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

"Basis for Z(G)"

1, "coeff", 2
1 000
0100
Z[1] =
0010
0 001
2, "coeff", 2
0100
1000
Z[2]=
0 01
0010
3, "coeff", 1
0011
0011
Z[3]=
1 00
1100

Check abelian
1, 2, true

1, 3, true
2, 3, true
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PermChars :=
11111111
00004220
2 002 6 2 2 2
00004220
11111111
Group spectrum: 1+ t+ 2t2 + t3 + ¢°

Molien Series to order 10: 1+ t+ 3t2 + 4t3 + 8t% + 10> + 16t° + 20t” + 29¢8
+35¢2 4 47¢10

n-choose-rank

{1,11, 2, 3,41}, {2, 11, 2, 3, 51}, {3, [1, 2, 3, 6]}, {4, [1, 2, 3, 7]}, {5, [1, 2, 3, 8]}, {6,
(1, 2,4,5},1{7,11, 2, 4, 6]}, {8, [1, 2, 4, 71}, {9, [1, 2, 4, 8]},{10, [1, 2, 5, 6]}, {11, [1,
2,5,714, {12, 11, 2, 5, 8]}, {13, [1, 2, 6, 71}, {14, [1, 2, 6, 8]}, {15, [1, 2, 7, 8]}, {16, [1,
3,4,51},{17,11, 3, 4, 61}, {18, [1, 3, 4, 71}, {19, [1, 3, 4, 8]},{20, [1, 3, 5, 6]}, {21, [1,
3,5,7},{22,11, 3, 5, 8]},{23, 1, 3, 6, 71}, {24, [1, 3, 6, 8]}, {25, [1, 3, 7, 81}, {26, [1,
4,5,61},{27,(1, 4,5, 71}, {28, [1, 4, 5, 8]}, {29, [1, 4, 6, 7]}, {30, [1, 4, 6, 8]}, {31, [1,
4,7, 81},{32,11, 5,6, 71}, {33, [1, 5, 6, 81}, {34, [1, 5, 7, 8]}, {35, [1, 6, 7, 81}, {36, [2,
3,4,51},{37,[2, 3,4,6]},{38,[2, 3, 4, 71}, {39, [2, 3, 4, 8]}, {40, [2, 3, 5, 6]}, {41,
[2,3,5,71},{42,[2, 3,5, 8]},{43, [2, 3, 6, 71}, {44, [2, 3, 6, 81}, {45, [2, 3, 7, 8]},
{46, [2, 4,5, 6]},{47,[2, 4,5, 71},{48, [2, 4, 5, 8]}, {49, [2, 4, 6, 71}, {50, [2, 4, 6,
81}, {51,112, 4,7, 81},{52,[2, 5,6, 71},{53, [2, 5, 6, 8]}, {54, [2, 5, 7, 8]}, {55, [2, 6,
7, 81}, {56, [3, 4, 5, 6]}, {57, [3, 4, 5, 71}, {58, [3, 4, 5, 8]}, {59, [3, 4, 6, 71}, {60, [3,
4,6, 8]},1{61, [3, 4, 7, 81},{62, [3, 5, 6, 71}, {63, [3, 5, 6, 8]}, {64, [3, 5, 7, 8]}, {65, [3,
6, 7, 8]}, {66, [4, 5, 6, 71}, {67, [4, 5, 6, 8]}, {68, [4, 5, 7, 8]}, {69, [4, 6, 7, 8]}, {70, [5,
6, 7, 8]}

KERNEL HIERARCHY

M4 =
(0O0O0000D0D0D0D0O000010000000O0O0O0O0O0O0O
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{15, 56, 61}

u4 =

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

(00000000033 003300001100112200

{10, 11, 14, 15, 20, 21, 24, 25, 26, 27, 30, 31, 40, 41, 44, 45, 46,47, 50, 51, 56,

57,60, 61}

picheck (1 1 2 2 1 1 2 2)

Hlw
Nlw
Hlw
Hlw

picheck (3 3 6 6 3 3 6 6)

m2 =

100000O0O0O

2000022000022 42222222220000 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

w
o
o

oolw

LD
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00230000
00220000
001 0O0O0O0O
PL=l0 001 0000 idem-checks NO-checks
0O00O0O0O0OO0O01
0O00O0OO0O0OO0OT10O0
000O0OO1O0
000O0O0OO0OO0O1
00%£30000
00120000
001 0O0O0O0O
P,={0 001 0000 idem-checks NO-checks
000O01O0O00O0
000O0O0O1O00O0
000O0O0O1O00O0
000O01O0O00O0
10 0 00O
01 00O0O0O
53 0
P3 = % % 000000 idem-checks NO-checks
0 0O0O0OO0O0O01
0 0O0OO0OO0OO0OT1O0
0O0000O0OT1O0
0 00O0OO0OOO0O1

Row Projections
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wn wn

Y4 Y4

[) @)

()] (V)

< <

rw (@)

|

& =

(V] ()

i) S
o () o o N[N o (@) N[N o o o (@) N[N o o ANImM
o (@) o (@) (@) Nl N[ (@) o o o o () ANl N[ (@)
o (@) o (@) o =M M o o (@) (@) (@) (@) =M M (@)
(@) o o o —|m (@) o —|m o (@) (@) (@) —|m o o —[m
[aV1[s3) o o [aV1[aa] o o o o o N[N o [aV1[g0] o o o o
o NN NN o o o o o AN[M o AN[M o o o o o
o —|mn —m o o o o o o —|mn o |t o o o o
—i|m (@) o —i|m (@) o (@) o —i|n o | (@) (@) o o (@)

I I

— o~

o o

o o
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50550000 T T
03550000 54953353
21200000 2228 g 16 881616
T=%§0§0000NM=§%1_368§§%§
000073002 8 8 16 16 , 8 16 g4
000004120 8§ 8 16 16 8 4 g 16
0000042%%20 8 8 1616 8, g 16
000030034 8§ 8 1616 4 816 4

CHECKING NULLSPACES
mA=1[1,1,-1,-1,-1,-1, 1, 1]
-1 -11 100 O O s § —-s —-stt -t -t

kerNe=[O 0 0010 0 -1 00 0 0 00O O O RB

0O 0 00O1 -1 o0 00 O O 0O O O
checks

mAviaker NC (-1 -1 -1)

O 0 O 1 0 t -t s O t
-1 0 0 -1 -1 ) t -s 0 -s
-1 0 -1 0 -1 0 O 0 s t
ker Mg = O 0 1 0 O -s+t 0 0 -s -s RB checks
O 0O O o0 1 —t s -t 0 -t
1 0 0 0 0 S —-s t 0 S
o 1 0 0 O s -s t 0 s
1 -1.0 0 1 -t s -t 0 -t
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1000 0 O 0t 00 s
0001 0 O s 0t s —s
1001 0 -1/ [s00O0 t O
kerMC=00000 1 0t ts -t 0 RB checks
0000 1 O t 0st 0 -t
0110 -1 0 0s00 0 t
0010 O O 0 00 0 t
01000 0/ {tost 0 -t
nxt=(2 2 2 2 0 0)
10350000
1210000 10000000
3 3 01000000
%%100000 00100000
RNOR*=glO10000,RR*=00010000
3 3 00001001
00001001 00000110
00000110 00000110
00000110 00001001
00001001
10100000 10000000
01010000 01000000
10100000 00100000
BNOB*=01010000’BB*=00010000
00001001 00001001
00000110 00000110
00000110 00000110
00001001 00001001

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 4
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4 4 4 4
OO§§O O§§
4 4 4 4
OO§§O O§§
—4 -4 4 -4
5 3 005 500
-4 -4 —4 -4
5 3 005 5 00
CNM = 4 4 44SkeWT=
OO§§O O§§
4 4 4 4
OO§§O O§§
—4 -4 —4 -4
5 3 005 500
—4 -4 4 -4
5 3 005 500
2 1
OO§§OOOO
1 2
OO§§OOOO
-2 -1
TTOOOOOO
‘71‘72000000
Skew Omega =
ooooooo%
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1 1 1 1
OOﬁﬁO Oﬁﬁ
1 1 1 1
OOﬁﬁO Oﬁﬁ
-1 -1 -1 -1
2 12 907 00
-1 -1 -1 -1
7 12 00 71 00
1 1 1 1
OOﬁﬁO Oﬁﬁ
1 1 1 1
OOﬁﬁO Oﬁﬁ
-1 -1 -1 -1
7 12 0071 00
-1 -1 -1 -1
2 12 907 00
4 4 4 4
330000733 .
4 4 4 4 103530000
33000033 L
00884443 013350000
3 3 3 3 3 3 5 1
00884443 33100000
M 333333N
0‘00444400 012 2010000
3333
4 4 4 4 0O 0O0O0O10O01
00333300 00000110
4 444 99838 00000110
3 3 3 3 3 3
4 4 4 2 g g 0 0OO0O1001
33330033

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

NM=4T + 320
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"IS NM in Vec(K)?", true

NM(§§4&§§&§82&E§§E@§4)

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

=

19 49 43 47 13 17
MN(44644444 ?4444????)

(=Y

3
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 + 16Q
There are, 2, partitions and, 3, ranges, with a group size of, 8

KERNEL HAS LINEAR DIMENSION 18
out of total no. of elements equal to 48

dim span idems 5 vs no. of idems 6
"PT1" = {{5, 8}, {2, 3}, {6, 7}, {1, 4}}
"PT2" = {{2, 4}, {5, 8}, {6, 7}, {1, 3}}
"RG1" = {3, 4, 7, 8
"RG2" = {3, 4,5, 6}
"RG3" ={1, 2, 7, 8}
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8 8 -8 -8 -4 -4 4 4
9 9 9 9 9 9 9 9
8 8 -8 -8 -4 -4 4 4
9 9 9 9 9 9 9 9
-8 -8 8 8 4 4 -4 -4
9 9 9 9 9 9 9 9
-8 -8 8 8 4 4 -4 -4
9 9 9 9 9 9 9 9
Mc = N¢ =
-4 -4 4 4 8 8 -8 -8
9 9 9 9 9 9 9 9
-4 -4 4 4 8 8 -8 -8
9 9 9 9 9 9 9 9
4 4 -4 -4 -8 -8 8 8
9 9 9 9 9 9 9 9
4 4 -4 -4 -8 -8 8 8
9 9 9 9 9 9 9 9
31 =519 7 =5 =5 =5 =5
36 36 36 36 36 36 36 36
-5 31 7 19 =5 =5 =5 =5
36 36 36 36 36 36 36 36
19 7 31 -5 =5 =5 =5 =5
36 36 36 36 36 36 36 36
e =5 31 =5 =5 =5 =5
36 36 36 36 36 36 36 36
-5 =5 =5 =5 31 =5 =5 31
36 36 36 36 36 36 36 36
=2 =3 =3 =—> =—> 31 31 =5
36 36 36 36 36 36 36 36
-3 =3 =5 =—> =—> 31 31 =5
36 36 36 36 36 36 36 36
-5 =5 =5 =5 31 -5 =5 31
36 36 36 36 36 36 36 36
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=1 -1 1 1
1 1 -1 -1 > > > >
-1 -1 1 1
11 -1 -1 35 3
i 1 =1 -1
-1 -1 1 1 > > > >
R S A S ¥
Mc-scaled = Nc-scaled =
-1 -1 1 1 43 1 _-1 1
2 2 2 2
-1 -1 1 1
2 2 2 2 1 b -1l
1 1 -1 -1
2 2 2 2 t-1 11
1 1 =1 -1 _41 _
> > > > 1 1 1 1
1] =2 19 7 -5 =5 =5 =5
31 31 31 31 31 31 31
=2 1 L 19 =5 =5 =5 =5
31 31 31 31 31 31 31
19 7 1 =5 =5 =5 =5 =3
31 31 31 31 31 31 31
Z 19 =5 1 =5 =5 =5 =5
31 31 31 31 31 31 31
-2 3 2 > 1] 2 =2 1
31 31 31 31 31 31
-2 =3 > =5 =3 1 1 =2
31 31 31 31 31 31
> 2 =2 =2 =2 ] ] =2
31 31 31 31 31 31
B e R Nk N R e B |
31 31 31 31 31 31
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NcM¢e = McN¢ = commutator =

o O O O O O O o
o O O O O o o o
o O O O O O O o
o O O O OO o o o
o O O O O O o o
o O O O O o o o
o O O O O O o o
o O O O O O o o

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

o O O O O o o o

O 000 0 o0 o o0 O o o o o o o
O O 0O 0O 0O 0 o0 o ©o o o o o o o
O 000 0o o o0 o0 o o o o o o
O O 0O 0O 0O o0 o0 o© o o o o o o o
O 00000 o o0 o0 oo o o o o

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

Eigenvalues M,

[0.,0.,0.,0.0.,0.,5.333333333, 1.777777778]

Eigenvalues N,

[0.6666666667, 1.333333333, 0.8888888889, 2.,2.,0.,0., 0.]
Eigenvalues M.-scaled

0., 0.,0.,0.,0.,0.,6., 2.]

Eigenvalues N-scaled

[0.7741935484, 1.032258065, 1.548387097, 2.322580645, 2.322580645, 0., 0.,
0.]

NullSpace M,

{lo,0,0,0,0,1,1,0]Io0,0,0,0,1,o,1}][o,1,01,00,0,0,I[0,1,1,0,0,0, 0,
0]1 [11 _1’ 01 Ol O) 0’ 01 0]1 [0’ 01 O’ 05 17 _1) 0’ 0]}

NullSpace N,
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{[_]—5 _11 11 ]-5 07 Ol 0’ 0]1 [01 0’ 01 Ol _]-’ 01 Ol ]-]1 [01 01 01 05 01 _]-1 ]-5 O]}
Eigenvalues My

[0.,0.,0.,0.0.,5.333333333, 9.104569499, 1.562097167]

Eigenvalues N

[1.333333333, 0.6666666667, 2.,2.,2.,0., 0., 0.]

NullSpace M

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

NullSpace Ny

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

[0., 6.666666667, 3.415403751, -2.082070417,-1.333333333, -2.666666667,
-1.333333333, -2.666666667]

Eigenvalues N

[-0.6666666667, -1.333333333,6.,-2.,-2.,0.,,0,0.]

NullSpace M

{[-2,-2,1,1,-2,-2,1,1}}

NullSpace N

{[o,0,0,0,0,1,-1,0}I[0,0,0,0,1,0,0, -1}, [1, 1, -1, -1, 0, O, O, OI}

Harmonic Basis
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03120000 00001111
302100O00 00001111
12030000 00001111
213 000O00O0 00001111
0 0O00O0O0O330 11110000
0 0O0O03O0O0S3 11110000
0 0O0O03O0O0S3 11110000
0 00O0O0330 11110000
Commutator(s)
000O0OO0O0OO0O
000O0OO0O0OO0DO
000O0OO0O0OO0O
1,2: commutator=OOOOOOOO
000O0OO0O0OO0O
000O0O0O0OO0O
000O0O0O0OO0DO
000O0OO0O0OO0DO
100, (1, -1,-1,-1,-1,-1,1, 1]
{2,3,4,5,7}
R:[4,7,5,6,7, 4,8, 3]
B:[8,3,1,2,3,8,4,7]

TRACE TWO = 2
det AT =0
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o
o
o
o A=
o
o
o
(@) (0] [V}

o
o
o [e3][F;]
o
o
o A=

(@) [e2][¥;]
o

o o=
o

o
(]
o
o

AT

Il
o [©2][9;]
o o=

o [«2][9;]
o
o
o o=
o

o
o
o
o (<2119, B 112
o
o
o
o A= Olun

[e2][F;]

1
6

AT rankingis 1, "vs", 6

Level 2 det = =3 (21 + 325+ 2752+ 1353 +3s*)(-1+5)2

256
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[4] v[6]) (1 + v[3] v[5] v[8] v[7])
"B CYCLES", 1 + v[1] v[2] v[3] v[4] v[8] Vv[7]

Eigenvalues

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

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

0.8660254040 I]

NullSpace of R
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{[0,1,0,0,0,0,0,0],11,0,0,0,0,0, 0, O}

NullSpace of B

{[fo,0,0,0,0,1,0,0]I[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]I0,-1,0,0, 1, 0,0, O}

FIXED POINTS DIMENSION 2

0 21 21
21 0 21
21 21 O
20 21 42
0 0 21
0 0 21
21 21 40
21 20 42

PROTO-M =

20
21
42
0
21
20
42
42

0

0
21
21

0
21
21
20

"RANK of Nis ", 6, "RANK of M is ", 8

"RANK of the KERNEL is ", 6

"ldemSolvability Check", 3

0
0

20
21
0
21
21

21
21
40
42
21
21

42

21
20
42
42
20
21
42

R B O R Rk R R O

_ = B O =B = O B

= = =R =2 = O = B

= = B =2 O =B = B

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

_ =R B O R = O R

H = O B Rk Rk = O
= O R K = = = =
O R R R R B B R

"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] + 2VI[8])

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

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

6]v[7] + v[6]v[8] + 2Vv[8]lv[7])

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

v[4]lv[8] + 2Vv[5]v[8]v[7] + 2Vv[1]lv[4]v[8] + 3v[6]v[8]v[7] + 6Vv[3]v[4]v[8] + 2Vv[1]Vv[2]Vv
[4] + 3v[2]vi4]v(7] + 2v[1]lv[3]v[4] + 3Vv[1]lv[3]vI8] + 3Vv[1]v[8]v(7] + 3Vv[2]v[3]v[4]

+3v[3]v[4]lv[5] + 2v[5]v[6]v[8] + 2Vv[1]lv[2]v[8] + 4v[3]v[8]v[7] + 2v[3]v[4]lvI[6] + 2V
[4]vI6]vI8] + 2Vv[3]v[5]v[8] + 2v[1]lv[3]v[7] + 2Vv[2]v[3]v[7] + 3Vv[5]v[6lvI7] + 2Vv[4]v]
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51v[8] + 2v[2]v[8]v[7] + 2VvI[2]v[3]vI[8] + 4v[3]v[4]v[7] + 3v[3]v[5]v[6] + 3Vv[3]v[6]V]
8] + 3v[4]v[5]v([7] + 6v[4]v[8]lv[7] + 3Vv[1]v[2]v[7] + 3VvI[1]v[2]v[3] + 2Vv[4]v[5]v[6])

degree 4 : i (v[3]vI6lv[8]lv[7] + 4v[3]vI[4]v[6]lv[7] + 4v[1]v[3]vI[4]v[7] + 2Vv[3]v[4]v

[8Iv[7] + v[1]v[3]vI8lvI7] + v[1lv[2]v[3]v[4] + v[4]v[6]v[8]lv[7] + v[3]v[4]v[5]v[8] + v
[51v[6]lv[8lv(7] + v[3]vi4]lv[5]vI6] + v[2]v[3]v[4]v[8] + v[1]lv[2]v[4]lv[7] + v[1]v[2]v([8]
v[7] + v[3]1v[4]v[5]v[7] + 4v[2]v[3]vI8IvI7] + v[1]vI2]v[3]v[7] + v[1]lv[2]v[3]VvI8] + V]
21v[4]v([8]v[7] + v[1]v[4]lv[8lvI7] + v[3]vI5]vI6]lvI7] + v[2]v[3]v[4]lv[7] + v[4]v[5]v[6]
v[7] + v[4]lv[5]vI8]v[7] + 4vI[1]lv[2]v[4]v[8] + 4v[4]lv[5]vI6]v[8] + v[1]v[3]v[4]v[8] + 4
v[31vI5]v[8]lv[7] + v[3]v[5]v[6]v[8] + v[3]v[4]lv[6]VvI8])

degree 5 : % (v[1]v[2]lv[3]v[4]vI7] + v[1]v[2]v[3]v[4]vI[8] + v[1]v[2]v[3]v[8]v[7] + v

1lv[2]v[4]v[8]v[7] + v[1]lv[3]v[4]v[8lvI7] + v[2]v[3]v[4]v[8]lv[7] + v[3]v[4]v[5]v[6]V[7
1+ v[3]lv[4]lv[5]v[6]v([8] + v[3]v[4]lv[5]v[8]lv[7] + v[3]lv[4]v[6]Vv[8]VvI7] + v[3]v[5]v[6]VI
8lv[7] + v[4]v[5]vI[6]v[8]lvI[7])

degree 6 : % (v[4]) CvI7]) (vIllvi2] + v[5]vi6]) (vI3]) (vI8])

Group spectrum 1+t + 202+ 263 + 214 + 1 + ¢©
KERNEL STRUCT URE
"PT1" = {{1, 6}, {2, 5}, {8}, {3}, {4}, {7}
"RG1"=1{3,4,5,6, 7, 8
"RG2" =1{1,2,3,4,7, 8}
m6=1[0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0,0, 1]
supp 16 = {6, 28}
u6 = [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 ub = {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]
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o= (1)

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

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

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

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

N by blocks, N - check: true

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

dim(span of partition vectors), rank(Ng), rank(N): 6,6, 6

LIE STRUCT URE

Dimension of Lie algebra: 24, Shape: 11 13/11

I
=

CLB =

O O O O O O =
O O O O O O =
O »r O O O O O O
R O O O ©O O O O

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

R and B Cycles. V.
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—lo —Hwo Ao —Ho —Av —o —Alo o
—lo —Ho Ao - —Aov —o —Alo o
o (@) o o (@) o (@) o
o o (@) o (@) o (@) (@)
—lo —Hlo o Ao o o Ao o
o —Ho —Ho —Ho —Ho —Ho -0 o
—lo —Hlo o Ao o o o o
—lo - o —Ho v o o o
I
xQ
c
O H H O Hi O A A«
O H H O Hi O A A«
—|N o o —|eN o —|eN o o
O H H O Hi O Al A«
—i|eN o (@) —|N o —|N o o
O H - O At O A A<
(@) o (@) o o (@) o (@)
(@) o (@) (@) o (@) (@) (@)
I
x
c

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

Qpin Vec(K)?,{{1, 2, 3, 4, 7, 8}}, true

_ _2 —=lo _6 —lo —lo _2 —le _6
i i — i
e =N =l o -l o Hlo N
N N o~ o~ — —|N
—|< _I__l I = 7_1 1_1 —|< __4 | =
N - N N N o~
[~ __4 NECTR Tl TR S e
i i i
—|N —H|© | |© —|l©O o N [N | |©
— — — — —
e [N —i|© | |© ey | |© —|© N
N N NN o~ — —|N
I R - B A T S
Ny N ey |~y o~
| __4 NN RN Ly B R T
Il
>

Omega-checks true, true

-V is singular

)vs(o 000000 0) uQgvsQU-v) 1

S 2

16 32 32

3
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%) uQpg vs Q(I+V) -1

—|©

—|©

LOCAL GROUPS

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

—

TG NA T NG A

TGS 0618 O o g

O o2 -

N min O in NG oo
CONMINTIGRMM G0 OmM
MINTET O N 5, 1n 000 M o —5
A-llll[35 ”’1[8
NN LSOO NT — -
111[656 l!’[56

., T AT N
217..]12.,4877D. - -
—/’ 1[87 - !1! - ..31
P R Lo Y A% N
< .,2441.,112].. -
SN NS ,8,3,31,84
TN A Y LT AN (oS
— 7 mMm -
Mobgmm T TP NINm

"M og L0 X 0 o
NN LN N N e
N - o =M g o

NNt oN G060 — R
42,3,4,._V_,.3|3.,3,37,7,_Q_,N.,&

M AN, 5 "< <00 5, -~

000100

001000
000O010O0

000O0O01

01 00O00O
100000

Group element 1,1 =

group has", 48, "elements

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

g1 =

08/22/2008 08:40 AM
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g = 11,2,3,5,4,6l
g3 = lI1,5],12,3,4,6]
g4 = 2,3, 4,6]

gs = lI1, 5], 2, 3], [4, 6]]
linear dimension, 14

"Symmetric?", true

Is Z in Vec(K)? true

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

(—=2h[2] 2h[2] —8h[1]-2h[2] 8Ah[1] 2h[2] 2h[2] —8h[1]-2h[2] 2h[2] 2h[2] &

"Basis for Z(G)"

1, "coeff", 8
100000
01 0000
001000
Z[1] =
000100
000010
000O0OO01
2, "coeff", 2
011101
101011
110110
Z[2]=
101011
011101
110110
3, "coeff", 8
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000010

000100

000O0O01
Z[3]=

01 00O00O0

100000

001000

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

1. 1. 1. 1. 1. 1.
EIGS=(4. -2. -2. 0 O O
1. -1. 1. -1. 1. -1.

Group spectrum: 1+ t+ 2t2 + 283 + 2t + 2 + £

Molien Series to order 10: 1+ t+3t2+5¢3 + 10t* + 15¢° + 27t% + 38t7 + 60t8
+84t9 +122¢10

n-choose-rank

{1,111, 2, 3, 4,5,61},{2,[1, 2, 3, 4,5, 71}, {3, [1, 2, 3, 4, 5, 81}, {4, [1, 2, 3, 4, 6, 7]},
{5,11, 2, 3, 4,6, 8},{6,[1, 2, 3,4, 7,8},1{7,11, 2, 3,5, 6, 71}, {8, [1, 2, 3, 5, 6, 8]},
{9,11, 2,3,5,7,8}1{10,[1, 2, 3,6, 7, 8]},{11, [1, 2, 4, 5, 6, 71}, {12, [1, 2, 4, 5, 6,
81}, {13,111, 2, 4,5, 7, 81},{14, (1, 2, 4, 6, 7, 8]}, {15, [1, 2, 5, 6, 7, 81}, {16, [1, 3, 4,
5,6, 71}, {17,131, 3, 4, 5, 6, 8]},{18, [1, 3, 4, 5, 7, 81}, {19, [1, 3, 4, 6, 7, 8]},{20, [1,
3,5,6,7,8]},1{21,[1, 4,5,6,7,8]},{22,[2, 3,4, 5,6, 7]},{23, [2, 3,4, 5, 6, 8]},
{24,[2, 3, 4,5 7, 81}, 125,12, 3, 4,6, 7, 8]},{26, 2, 3,5,6, 7, 8]},{27,[2, 4,5, 6, 7,
81}, {28,1[3,4,5,6, 7, 8]}

KERNEL HIERARCHY

6 =
(0000010000000000000000000001)

{6, 28}
ub =
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(0O000010000000000010000O00O01O0GO01)
{6, 18, 25, 28}

picheck (1 1 2 2 11 2 2)

5 =
(0 011000001 00000O1O0OO0OO0ODOODOODOO1O0O00O

us =

(0 0 000O00O 000O00O

A=
A=
N

000O00O

A=
()]
()]
A=

picheck (5 5 10 10 5 5 10 10)

T4 =
20022002200000200220000020000

u4 =
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

picheck (20 20 40 40 20 20 40 40)

T3 =
(6 6 006 6 6006 60066 000006W60DO066O0O0S

u3 =
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
(%%00%%%%0%%%0%%0%%00%%'

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 4

uz2 =
1l 1 1 1451 1 1 1 41 1 1 1 1 1 1 1 1 1 1
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)
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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
00001O0O00O0
00100O0O00O
Py = 00010000 idem-checks NO-checks
00001O0O0O0
0000O01O0O0
0000O0O01O0
0000O0O0O0T1
100000O00O0
01 000O0O0O
00100O0O00O0
Py = 00010000 idem-checks NO-checks
01 000O0O00O
10000000
0000O0O0T1O0
00000O0O0T1

Row Projections
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1 1
EOOOOEOO
1 1
05005000
0 0O10O0O0OO0DO
0 0O0O1 0O0O0DO
PP = ) ) idem-checks
05005000
1 1
50000300
0O 0O0O0OP O
O 0O0O0O0OOOO01
13 83 8 -, 83 13 83 83
) ) 3 24 12 24 3 12 12
20000500 83 13 83 83 13 83 8
) ) 24 3 12 12 3 24 12
053003000 83 83 26 83 83 8 -, 83
24 24 3 12 24 24 12
0 0O10O0O0OO0O0
7 8 83 26 83 7 8 83
0 0O0O1 00O0O 2 24 12 3 24 2 12 12
T= 1 1 NM = 83 13 83 83 13 83 83
02003000 24 3 1212 3 24 12 7
1 1 13 83 83 -, 83 13 83 83
20000200 3241272431212
000000 83 83 -, 83 83 83 26 83
24 24 12 24 24 12
0O 0O0O0O0OOO01 3
83 7 83 8 7 83 8 26
24 2 12 12 2 24 12 3

CHECKING NULLSPACES

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

-1 000 0 100 0000O0O0O0O
ker Nc = RB checks
0O 100 -1000 0000O0O0O0O

mAviaker NC (1 -1)

MO is invertible. det= 5/7776
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1\ s+t
1 s+t
1 S+t
ker M¢ = L s*t RB checks
1 s+t
1 S+t
Il Is+t
1 \s+t
nxt = (8)
10000100 10000100
01001000 01001000
00100O0O00O 00100O0O0O
RNOR*=0001OOOO,RR*=OOO10000
01001000 01001000
10000100 10000100
0000O0O01O0 0000O0O01O0
0000O0O0O01 0000O0O0O0T1
10000100 10000100
01001000 01001000
00100O0O0O 00100O0O00O
BNOB*=0001OOOO,BB*=OOO10000
01001000 01001000
10000100 10000100
0000O0O0O1O0 0000O0O0O1O0
0000O0O0O01 0000O0O0O0T1

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 6
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7 5 7 7
0 OggO O§§
77 75
0 0 5% 0 0 355 00000000
-7 -7 -7 =7
2 Zoo0=L=oo 00000000
. e 00000000
5 88 005 5 00 00000000
CNM = 7 7 2 sl TS0 0000000 <
0 O§§O Ogg
S s S 0 00O0O0O0O0OO0OO0ODO
0 0 g5 0 0 ¢ 3 0000000O00O
-7 =7 -7 -7 0 0O0OO0OO0O0OO0ODO
3 38 005 5 00
-7 =5 -5 -7
3 6 005 5 00
1 1 1 1
OOﬁﬁO Oﬁﬁ
1 1 1 1
-1 -1 -1 -1
7 12 00 317 00
-1 -1 -1 -1
o 2 90353 00
Omega = L1 L1
OOﬁﬁO Oﬁﬁ
1 1 1 1
OOﬁﬁO Oﬁﬁ
-1 -1 -1 -1
7 12 00 31 00
-1 -1 -1 -1
7 12 00317 00
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7 7 5 7 7
133569033
VA 7 7 7 5
g 1 5§800%5% 10000100
77 5,727171572 01001000
8 8° 4878 3 %
00100000
577 5,75772
6 8 4 8 6 4 4 00010000
My = No =
0 0 7 7 1 7 7 5 01 001000
8 8 8 8 ©
10000100
oo L 2272412717
8 6 8 8 8 000O0OO0OO0OT1IO0
77577757 00000O0TO0 1
8 834838 ° 3%
7 57 7 57 7
86 446 8 4

4 12 12 12 12 12 6 6 12 12 2 12 12 6 6 12 12 6 6 12 12 6 ¢

T(OOOOOOOlOOOO 00

N|—
N|—
o
o
o
N[~
o
o
o
o

=
~—

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

NM

8 8 8 8 7 8 8 26 8 8 8 8 13 8 8 13 8 8 8 13 ¢
8 24 24 24 2 24 12 3 24 24 4 24 3 12 12 3 24 12 12 3 2

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

MN

(88147 6971 37331 10793 32761 6971 6971 6397 6971 6971 88147 107
9168 2292 11460 3820 11460 2292 1146 764 2292 2292 4584 30

T=12/1,rank = 6, ratio = 2/1,n2/r= 32/3
T'=52/1,r =5/6,T/n°=3/16

pz =5/36, min T = 80/9, T-check is positive? 28/9

max r = 36/5 , r-check is positive? 1/6
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IS NOMO a combination of T and Omega? , false

_ 109 707
NoMy = 208 T + &8 Q

There are, 1, partitions and, 2, ranges, with a group size of, 48

KERNEL HAS LINEAR DIMENSION 25
out of total no. of elements equal to 96

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

"RG2" ={1, 2,3,4,7,8}

5 31 -1 -1 -4 -4 -1 -1
9 72 72 18 9 9 72 72
31 5 =1 -1 -4 -4 -1 -1
72 9 72 72 9 9 72 18
-1 -1 2 -1 -1 -1 -1 -1
72 72 9 36 72 72 9 36
-1 -1 -1 2 -1 -1 -1 -1
18 72 36 9 72 18 36 36
Mc = N¢ =
-4 -4 -1 -1 5 31 -1 -1
9 9 72 72 9 72 72 18
-4 -4 -1 -1 31 5 -1 -1
9 9 72 1 72 9 72 72
-1 -1 -1 -1 -1 -1 2 =1
72 72 9 36 72 72 9 36
-1 -1 -1 -1 -1 -1 -1 2
72 18 36 36 18 72 36 9
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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
=2 =3 31 =5 =5 =5 =5 =5
36 36 36 36 36 36 36 36
=2 =3 =3 31 =5 =5 =5 =5
36 36 36 36 36 36 36 36
-2 31 =5 =5 31 =5 =5 =
36 3 36 36 36 36 36 36
31 =5 =5 =5 =5 31 =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 =5 =5 =5 3l
36 3 36 36 36 36 36 36
1 31 =1 -1 -4 -4 -1 -1
4 40 10 5 5 40 40
31 ¢ =1 -1 -4 -4 -1 -1
40 40 40 5 5 40 10
-1 -1 4 =1 -1 -1 -1 -1
16 16 8 16 16 2 8
=1 -1 -1 47 =1 -1 -1 -1
4 16 8 16 4 8 8
Mc-scaled = Nc-scaled =
-4 -4 -1 -1 4 31 -1 -1
5 5 40 40 40 40 10
-4 -4 -1 -1 31 4 -1 -1
5 5 40 10 40 40 40
-1 -1 -1 -1 -1 -1 47 =1
16 16 2 8 16 16 8
=1 -1 -1 -1 -1 -1 -1 4
16 4 8 8 4 16 8
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1] =2 =2 =2 =2 ] =2 =3

31 31 31 31 31 31

- ] =2 =2 ] =2 =3 =3
31 31 31 31 31 31
-0 2 ] =2 =2 2 D3 =3

w
[HY
w
-
w
[
w
(=Y
w
| el
w
—
w
[

I
w1
I
(O]
I
(0]
I
wi
I
O]
I
(0]
I
(0]

3T 31 31 ! 3T 3 31 31
=2 ] =2 =2 ] =2 =2 =2
31 31 31 31 31 31
1] =2 =2 =2 =2 ] =2 =3
31 31 31 31 31 31
e R R e S Rt B R
31 31 31 31 31 31 31
B R R e St St e B |
31 31 31 31 31 31 31
1l -1 -1 -1 -1 1 -1 -1
9 72 36 9 72 9 36 36
-1 1 -1 -1 1 -1 -1 -1
72 9 36 36 9 72 36 9
-1 -1 2 =1 -1 -1 -1 -1
72 72 9 36 72 72 9 36
-1 -1 -1 2 -1 -1 -1 -1
NoM. = 18 72 36 9 72 18 36 36 MoN. =
N S L W s B s s R |
72 9 36 36 9 72 36 9
l1 -1 -1 -1 -1 1 -1 -1
9 72 36 9 72 9 36 36
-1 -1 -1 -1 -1 -1 2 -1
72 72 9 36 72 72 9 36
-1 -1 -1 -1 -1 -1 -1 2
72 18 36 36 18 72 36 9
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l1 -1 -1 -1 -1 1 -1 -1
9 72 72 18 72 9 72 72
-1 1 -1 -1 1 -1 -1 -1
72 9 72 72 9 72 7 18
-1 -1 2 =1 -1 -1 -1 -1
36 36 9 6 36 36 36
-1 -1 -1 2 -1 -1 -1 -1
9 36 36 9 36 9 36 36
commutator =
-1 1 -1 -1 1 =1 -1 -1
72 9 72 72 9 72 72 18
l1 -1 -1 -1 -1 1 =1 -1
9 72 72 1 72 9 72 72
-1 -1 -1 -1 -1 -1 2 -1
36 36 9 36 36 36 9 36
-1 -1 -1 -1 -1 -1 -1 2
36 9 36 36 9 36 36 9

0 0 5+ 0 0 = =
0 0 % = 0 0 = =
=2 20 0333 00
% >3 0 0 =3 3 0 0
0 0 % = 0 0 = =
0 0 5+ 0 0 = =
= >3 0 0 =230 0
— 23 0 0 I3 53 0 0

Eigenvalues M,

[0., 0.3333333333, 0.1250000000, 1.875000000, 0.2733980339, 0.1016019661,
0.2607222482, 0.1420555296]

Eigenvalues N,

[2., 1.691868003, 0.1970208860, 0., 0., 1., 1., 1.]

Eigenvalues M -scaled

534 of 686 08/22/2008 08:40 AM



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

[0., 0.5000000000, 1.500000000, 3.375000000, 0.2250000000, 1.050000000,
1.155234318, 0.1947656822]

Eigenvalues N -scaled

[2.322580645, 1.964749939, 0.2287984489, 0., 0., 1.161290323, 1.161290323,
1.161290323]

NullSpace M,

{[1,1,1,1,1,1,1, 11}

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

[0.3333333333, 0.1250000000, 1.875000000, 0.2733980339, 0.1016019661,
8.908764470, 0.1331882736, 0.2497139224]

Eigenvalues N
[0,0,2.,2,1,1.,1,1]

NullSpace M

{}

NullSpace Ny

{0, -1,0,0,1,0,0,0],I[-1,0,0,0,0, 1, 0, 01}
Eigenvalues M

[-1.666666667, -0.8750000000, 0.8750000000, -0.8710495813, -1.7539504 19,
7.122690612, -1.795935464, -1.035088480]

Eigenvalues N
[-2.,6.531128874,-1.531128874,0.,0.,-1., -1., -1.]
NullSpace M

{}
NullSpace N
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{[0’ _17 01 O’ ]-, 01 O’ 0]1 [_11 0’ 01 Ol 01 ]-5 07 O]}

Harmonic Basis

00010O0O00O0 01101011
000O0O0O0OO01 10110110
0O000O0OO0OT1O0 11011101
10000100 01101011
000O0O0O0OO01 10110110
0001O0O0OO0DO 01101011
00100O0OO0DO0 11011101
01 00100O00O0 10110110
Commutator(s)
000 O 00O -1
000 -1 0000
000 -1000 -1
1,2: commutator=011 0 1010
000 -1 0000
000 O 00O -1
000 -1000 -1
101 0 011 O
{2,3,4,7,8}
R:[4,7,5,6, 3, 4,8,7]
B:[8,3,1,2,7,8,4,3]

TRACETWO =1
det AT =0
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o
o
o
o A=
o
o
o
(@) (0] [V}

o
o
o [e3][F;]
o
o
o A=

(@) [e2][¥;]
o

o o=
o

o
(]
o
o

AT

Il
o [©2][9;]
o o=

o o=
o
o
o [«2][9;]
o

o
o
o
o (<2119, B 112
o
o
o
o A= Olun

[e3][F;]
A=

AT ranking is 4, "vs", 6

Level2det=%(—2+s)(—8+5s)(—1+s)(14—7s—52+253)

RANK of R is 6

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

B ranking is 4, "vs", 6
BBAR ranking 1, "vs", 3

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

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

B: [0,0.,0.,O0.,O0., 1., -0.5000000000 + 0.8660254040 I, -0.5000000000 -
0.8660254040 I]

NullSpace of R
{[0,1,0,0,0,0,0,0]I1,0,0,0,0,0, 0, O}
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NullSpace of B
{[0,0,0,0,0,1,0,0]][0,0,0,0,1,0, 0, O}}
NullSpace of R*
{[-1,0,0,0,0,1,0,0]][O0,-1,0,0,0,0,0, 1}}
NullSpace of B*
{[o,-1,0,0,0,0,0,1],[-1,0,0,0,0, 1, 0, O}}
FIXED POINTS DIMENSION 1

O 7 21 0 O O 14 01101011
7 0 14 14 0 0 7 O 10110110
21 14 0 14 0 7 28 11011101
PROTO-M = 0O 14 14 0 14 0 28 14 N = 01101011
O 0 0 14 0 7 21 O 10110110
O 0 7 0 7 0 14 14 01101011
0O 7 0 2821 14 0 14 11011101
14 0 28 14 0 14 14 O 10110110

"RANK of Nis ", 3, "RANK of M is ", 8

"RANK of the KERNEL is ", 3

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

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

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

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

Group spectrum 1+t + t2 +¢3

KERNEL STRUCT URE

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

"RG10" = {1, 2, 3}

m3=[,000,0,00,0,00,2,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0, 1,0, 0,
0o000000010000100200011,0,0,1]

supp 3 =1{1, 11, 22, 29, 40, 45, 48,52, 53, 56}

u3 =I[1,0,0,0,1,0,0,1,0,0,1,0,0,0,0,0,1,0,0,0,1,1,0,1,0,0,0,0, 1, 0, 0,
0o100100,1,1,0001001,0,0,0,1,1,0,0, 1]

supp u3 =1{1, 5, 8,11, 17, 21, 22, 24, 29, 34, 37, 40, 41, 45, 48,52, 53, 56}

Action of R on ranges, [[4], [6], [5], [1], [3], [2], [1], [3], [6], [6]]
Action of B on ranges, [[5], [9], [4], [8], [10], [7], [8], [10], [9], [9]]

g=-(+ 1 L L 1 1 1 1 1 1
12 12 12 12 12 6 12 12 6 12

RPARTS [1]

BPARTS [1]

o= (1)

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

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

N by blocks, N - check: true

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

dim(span of partition vectors), rank(Ng), rank(N): 3, 3,3

LIE STRUCT URE

Dimension of Lie algebra: 30, Shape: 6® 24/20

CLB =

_ O O = O O += O

O O B O B O O =
O B O O O +~ O

R and B Cycles. V.
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1 1 1 1 1
000 > 0 > 00 3 0 3 00O00O 3
1 1 1 1 1
00O0O0O0ODO 55 3 0 3 00O0O 3
1 1 1 1 1
00 > 0 > 0 0O 3 0 3 00O0O 3
1 1 1 1 1
00O > 0 > 00 3 0 3 00O00O 3
Or = 1 1 Qg = 1 1 1
00 > 0 > 0 0O 3 0 3 00O0O 3
1 1 1 1 1
000 > 0 > 00 3 0 3 00O0O 3
1 1 1 1 1
00O0O0O0O0OD O 55 3 0 3 00O0O 3
1 1 1 1 1
00O0O0O0ODO 55 3 0 3 00O0O 3
Qr in Vec(K)? , {{4, 6}, {7, 8}, {3, 5}}, false
Qg in Vec(K)?, {{1, 3, 8}}, true
-1 1 -1 1 -1 1 =1 -1
12 4 6 2 12 4 6 2
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6
- =1 1 -1 7 =1 1 =1
12 12 6 6 12 12 6 6
-1 =5 -1 1 -1 7 =1 1
V= 12 12 6 6 12 12 6 6
1 -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
-1 1 -1 1 -1 1 =1 -1
12 4 6 2 12 4 6 2
1l -1 1 -1 1 -1 1 1
12 4 6 2 12 4 6 2
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6

Omega-checks true, true

"I-V is singular"

7TR=(0 0 % 7¢ 5 16 1€ E)VS(O 0000000 uvs(-V)~!
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n3=(% 010000 %)vs(% 0

w|—

0000 %) Qg vs QU+V) 1

LOCAL GROUPS

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

1! "range"’ [6’ 7’ 8]’ [[8l 71 6’ 8’ 7’ 8’ 6’ 7]’ [8’ 6’ 7’ 8’ 6’ 8’ 7’ 6]’ [7l 81 6’ 7’ 8’ 7’ 6’ 8]’
[7’ 6’ 8’ 7’ 6’ 7’ 87 6], [6’ 87 7’ 6’ 8’ 6’ 7’ 8]’ [6’ 7’ 8’ 6’ 7’ 6’ 87 7]]

2’ "range", [3’ 6’ 8]’ [[8’ 6’ 3’ 8’ 6’ 8’ 3’ 6], [8! 3’ 61 8’ 3’ 8’ 6’ 3]’ [6’ 8’ 3’ 6’ 81 6’ 3’
8], 16,3,8,6,3,6,83],13,8,6,3,8,3,6,8],[3,6,8, 3,6, 3, 8 6]

3’ "range"! [5’ 6’ 7]’ [[71 6’ 5’ 7’ 6’ 7’ 5’ 6]! [7’ 5’ 61 7’ 5’ 7’ 6’ 5]’ [6’ 7’ 5’ 6’ 71 6’ 5’
7]’ [6’ 5’ 7’ 6’ 5’ 6’ 7’ 5]’ [5’ 7’ 6’ 5’ 7’ 5’ 6’ 7]’ [5’ 6’ 7’ 5’ 6’ 5’ 7’ 6]]

4’ "range"! [4’ 7’ 8]’ [[81 7’ 4’ 8’ 7’ 8’ 4’ 7]! [8’ 4’ 71 8’ 4’ 8’ 7’ 4]’ [7’ 8’ 4’ 7’ 81 7’ 4’
81,[7,4,8,7,4,7,8,4],[4,8,7,4,8,4,7,8],[4,7,8,4,7,4, 8, 7]]

5’ "range"’ [3’ 4’ 8]’ [[8’ 4’ 3’ 8’ 4’ 81 31 4]’ [8’ 3’ 4’ 8’ 3’ 8’ 4’ 3]’ [4’ 81 31 4’ 8’ 41 31
8]’ [41 3’ 8’ 4’ 3’ 41 8’ 3]’ [3’ 8’ 4’ 3’ 8’ 3’ 4’ 8]’ [3’ 41 8’ 3’ 4’ 3’ 8’ 4]]

6’ "ra’nge"’ [4’ 5’ 7]’ [[71 5’ 4’ 71 51 7’ 4’ 5]’ [7’ 4’ 5’ 7’ 4’ 71 51 4]’ [51 7’ 4’ 5’ 7’ 5’ 4’
71,15,4,7,5,4,5,7,41,[4,7,5,4,7,4,5,7],[4,5,7,4,5,4,7,5]]

7’ "range"’ [2’ 4’ 7]! [[7’ 4’ 2’ 7! 4! 7’ 2’ 4]’ [7’ 2! 4! 7’ 2’ 7! 4, 2]! [4! 7’ 2’ 4’ 7! 4’ 2’
7]’ [41 2’ 7’ 4’ 2’ 41 7’ 2]’ [2’ 7’ 4’ 2’ 7’ 2’ 4’ 7]’ [2’ 41 7’ 2’ 4’ 2’ 7’ 4]]

8’ "range"’ [2’ 3’ 4]1 [[41 3’ 21 47 3, 4, 2’ 3]’ [4’ 2’ 3’ 4’ 2’ 4’ 3’ 2]7 [3’ 4’ 2’ 3’ 4’ 3’ 2’
4]’ [3’ 2’ 4’ 3’ 2’ 3’ 4’ 2]’ [2’ 4’ 3’ 2’ 41 2! 3! 4]’ [2’ 3’ 4’ 2’ 3’ 2’ 4’ 3]]

9’ "range"’ [17 3, 8]’ [[8’ 3’ l’ 8’ 3’ 87 1’ 3]’ [8’ 1, 3, 8’ l’ 8’ 3’ 1]’ [37 8’ 1’ 3’ 8’ 3’ 17
8,[3,1,8,3,1,3,8/1],[1,8,3,1,8,1,3,8],[1,3,8,1, 3, 1, § 3]

10, "range”, 1, 2, 3], [I3, 2, 1,3, 2,3,1,2],[3,1,2,3,1,3,2,1], (2,3, 1,2, 3, 2, 1,
3,12,1,3,2,1,2,3,1},[1,3,2,1,3,1,2,3],[1, 2,3,1, 2, 1, 3, 2]]

001
"group has", 6, "elements" Group element 1,L1=|1 0 O
010

g1 = |1, 3,2]]
g = 1, 3]]

g3 = 1, 2]]
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g4 = [[1, 2, 3]]
gs = I
linear dimension, 5

"Symmetric?", true

Is Z in Vec(K)? true
(h[2] 0 O Ah[2] 2h[1])

"Basis for Z(G)"

1, "coeff", 2
100
Z[1]=]01 0
001
2, "coeff", 1
011
Z[2]=]|1 0 1
110

Check abelian

1, 2, true
1. 1. 1.
EIGS =
2. -1. -1.
PermChars : =
1111 1
011 1
011 1
1111 1

Group spectrum: 1+ t+ t2 +¢3

Molien Series to order 10: 1+ t+2t2+3t3 +4t% +5t° + 7t + 8t7 + 10t + 12
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t9 + 14t10

n-choose-rank

{1, 1, 2,314,{2, 1, 2, 4]}, {3, [1, 2, 5]}, {4, [1, 2, 6]}, {5, [1, 2, 71}, {6, [1, 2, 8]}, {7, [1,
3,41}, {8, 1, 3, 51}, {9, [1, 3, 6]}, {10, [1, 3, 71}, {11, [1, 3, 81}, {12, [1, 4, 5]}, {13, [1,
4, 6]}, {14, [1, 4, 71}, {15, [1, 4, 8]}, {16, [1, 5, 61}, {17, [1, 5, 71}, {18, [1, 5, 8]}, {19,
(1, 6, 71}, {20, [1, 6, 8]}, {21, [1, 7, 8]}, {22, [2, 3, 4]}, {23, [2, 3, 51}, {24, [2, 3, 6]},
{25, 12, 3, 71}, {26, [2, 3, 8]}, {27, [2, 4, 51}, {28, [2, 4, 6]}, {29, [2, 4, 7]}, {30, [2, 4,
81}, {31, [2, 5, 6]}, {32, [2, 5, 71}, {33, [2, 5, 8]}, {34, [2, 6, 7]}, {35, [2, 6, 8]}, {36, [2,
7,81}, {37, [3, 4, 5]}, {38, [3, 4, 6]}, {39, [3, 4, 71}, {40, [3, 4, 81}, {41, [3, 5, 6]}, {42,
(3,5, 71}, {43, [3, 5, 81}, {44, [3, 6, 71}, {45, [3, 6, 8]}, {46, [3, 7, 81}, {47, [4, 5, 6]},
{48, [4, 5, 71}, {49, [4, 5, 8]}, {50, [4, 6, 7]}, {51, [4, 6, 8]}, {52, [4, 7, 8]}, {53, [5, 6,
71}, {54, [5, 6, 8]}, {55, [5, 7, 81}, {56, [6, 7, 8]}

KERNEL HIERARCHY

73 =
(10000000002000000000010000001

{1, 11, 22, 29, 40, 45, 48,52, 53, 56}

u3 =
(10001001001000001000110100001

{1,5,8,11, 17,21, 22, 24, 29, 34, 37,40, 41, 45,48,52, 53, 56}

picheck (3 3 6 6 3 3 6 6)

(1300002220010201042042130222)

u2 =
1 1 A~ 1 A~ 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1
(§§0§°§§§§°§§0§§§0§§0§§§§°§§'

picheck (6 6 12 12 6 6 12 12)

ml=(6 6 12 12 6 6 12 12)
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picheck (6 6 12 12 6 6 12 12)

Column Projections

00000100
0000O0O0O01
0000O0O0OT1O0
P = 00000100 idem-checks NO-checks
00000O0OO01
0000O01O00O0
0000O0O0OT1O0
0000O0O0OO01
00000100
0000O0O0O01
00100000O0
Py = 00000100 idem-checks NO-checks
0000O0O0OO01
00000100
00100000O0
0000O0O0O01
00000100
00001000
0000O0O0OT1IO0
P3 = 00000100 idem-checks NO-checks
00001000
00000100
0000O0O0O10O0
00001000
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0 00100O00O0
0 000O0O0O0O1
0O 000O0O0T1O0
Py = 00010000 idem-checks NO-checks
0 000O0O0O0OT1
0O00010O0O00O0
0O 000O0O0T1O0
0 000O0O0O0O1
000100O0O
0000O0O0OO?11
001000O0O
Ps = 00010000 idem-checks NO-checks
0000O0O0O0O1
000100O0O
00100O0O0O
0 000O0O0O0O1
0 00100O00O0
0O 00O010O00O0
0O 00O0O0O0T1DO0
Pg = 00010000 idem-checks NO-checks
0O 00010O00O0
000100O00O0
0O 00O0O0O0T1O0
0O 00O010O00O0
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0001000O00O0
01 00000O00O0
0000O0O0OT1O0
P; = 00010000 idem-checks NO-checks
01 00000O00O0
0001000O00O0
0000O0O0O10O0
01 0000O00O0
000100O00O0
01 00000O00O0
0010000O00O0
Pg = 00010000 idem-checks NO-checks
01 00000O00O0
000100O00O0
0010000O00O0
01 00000O00O0
1000000O00O0
00000O0OO0T1
0010000O00O0
Py = 10000000 idem-checks NO-checks
00000O0OO01
10000O0O00O0
0010000O00O0
00000O0OO01
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P10 = idem-checks NO-checks

_ O O =B O O = O
o O O O O o o o
o O O O O O O o

O OB O B O O &=
O r O O O = O O
o O O O O O O O
o O O O O O O O
o O O O O o o o

Row Projections

N
(@)
(@)

N|—
o

N

N
o
o

N[~

AN

AN
o
o

N~
o

NI

PP = idem-checks

[« TN [
o B

D=
o
N~
N

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

N
D=
o
o
N|—
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N[N N N[N N[N N NN N[N [
NN N[N [ NN NN N[N N NN
NN N NS NN NS NN NS NS
NS NN NS NS NN NS NS NN
N NN NN N N[N N NN N[N
NN N[N N NN NN NN N N[N
NI NN NS NS NN NS NS NN
NN NS N NN NS NN NS NS
o | o o — | o o — N
o o —N O o o —lN O
=+ O ©O Hv O© Hv O o
o =+ O o =+ O o —|<r
| o o —|N o | o o
o o —lN O o o —lN O
o =+ O o =+ O o <
=+ O © H« O© Hv+ O o

CHECKING NULLSPACES

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

RB

00

0

0 00 s-—t

0 0 t-—s

-t s 0 O )
0
0O 00 s—-t

0
0

t

0

-s 0 s

t

0

0 0 t-—s

-1 0 O
0

0
0

1000 O

0

-1

0100

-1

-1 0 O
0O O

0

00O01

1

-1

0000

kerNe=|0 01 0 O

checks

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

MO is invertible. det= 31175/5832
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1\ s+t
1 s+t
1 S+t
ker M¢ = L s*t RB checks
1 s+t
1 S+t
Il Is+t
1 \s+t
nxt = (8)
10010100 10000100
01001001 01 000O00O01
00100010 00100O0O0O
RNOR*=10010100,RR*=00010000
01001001 000010O00O
10010100 10000100
00100010 0000O0O01O0
01001001 01 000O0O01
10010100 10000100
01001001 01000O0O01
00100010 00100O0O00O
BNOB*=10010100,88*=00010000
01001001 000010O00O
10010100 10000100
00100010 0000O0O0O1O0
01001001 01 000O0O01

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 3
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7 11 7 7
0 0 4% 0 0 71
7 7 7 11
o 0 f 3z 0 0 3%
-7 -7 -7 -7
-11 =7 -7 =11
5 7 00 7 500
CNM = . 11 Skew T =
o 0 fz 0 0 3%
7 11 7 7
0 0 z% 0 0 %1%
-7 -7 -7 -7
-7 =11 -11 -7
2 6 00 % 7 00
0 002 0 000
0 0000 0 0%
O 0 00 0 0 00
=L o000 Ztoo
Skew Omega =
0 000 0 0 0%
0 002 0 000
0 00 0 0 00O
-1 -1
o oozt o oo
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1 1 1 1
OOﬁﬁO Oﬁﬁ
1 1 1 1
OOﬁﬁO Oﬁﬁ
-1 -1 -1 -1
2 12 907 00
-1 -1 -1 -1
7 12 00 71 00
1 1 1 1
OOﬁﬁO Oﬁﬁ
1 1 1 1
OOﬁﬁO Oﬁﬁ
-1 -1 -1 -1
7 12 0071 00
-1 -1 -1 -1
2 12 907 00
11 7 7 7
?ﬁZOOOOE
7 11 7 7 7
26 6§ 6 0 0 130 10010100
7 7 11 7 0 7 0 7 01 001001
4 6 3 © 12 3
00100010
o £ £ 1 7 o 72 Z
6 6 3 6 3 © 1 0010100
Mo = 7 11 7 7 No=101001001
OOOEFﬁZO
1 0010100
0 0o L o L 1 7 7
12 12 6 6 6 001 0O0O0T10O0
o L o Z 7 71 11 7 01001001
12 3 4 6 3 ©6
7 7 7 7 7 11
§ 935 9 % % 3

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

NM = 7T + 21Q
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"IS NM in Vec(K)?", true

7 7 7 7 21 7 7 7 7 7 7 7 7 7 7 7 7 7
NM(Z§7 ————————————— 7525)

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

MN

63 63 413 63 63 322 133 805 133 189 805 133 133 189 805 133 8&C
29 29 58 29 29 29 58 174 58 58 174 58 58 58 174 58 17

T =22/1,rank = 3, ratio = 22/3 , n% / r = 64/3
T =42/1,¢r =2/3,7/n?=11/32
pz =5/36, min T = 80/9, T-check is positive? 118/9
max r = 36/5 , r-check is positive? 7/12
IS NOMO a combination of T and Omega? , true
NoMo = 3T + 210

There are, 1, partitions and, 10, ranges, with a group size of, 6

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 60

dim span idems 6 vs no. of idems 10

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

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

25 5 31 -8 -4 -4 -8 5
18 36 36 9 9 9 9 18
S5 2 5 5 -4 -4 -11 -8
36 18 18 18 9 9 36 9
31 5 17 11 -8 =11 -—-16 5
36 18 9 18 9 36 9 9
-8 5 -11 17 5 =8 5 11
9 18 18 9 18 9 9 18
Mc = N¢ =
-4 -4 -8 5 2 5 31 -8
9 9 9 18 18 36 36 9
-4 -4 -11 -8 5 25 5 5
9 9 36 9 36 18 18 18
-8 ~-11 -16 5 31 5 17 11
9 36 9 9 36 18 9 18
> -8 5 11 -8 5 11 17
18 9 9 18 9 18 18 9
31 =5 =5 31 -5 31 =5 =5
36 36 36 36 36 36 36 36
-5 31 =5 =5 31 =5 =5 31
36 36 36 36 36 36 36 36
-5 =5 31 =5 =5 =5 31 =5
36 36 36 36 36 36 36 36
31 =5 =5 31 =5 31 =5 =5
36 36 36 36 36 36 3
-2 31 =5 =5 31 =5 =5 31
36 36 36 36 36 36 36 36
31 =5 =5 31 =5 31 =5 =5
36 36 36 36 36 36 36 36
-5 =5 31 =5 =5 =5 31 =5
36 36 36 36 36 36 36 36
-5 31 =5 =5 31 =5 =5 31
36 36 36 36 36 36 36 36
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, 1 31 -16 -8 -8 -16 1
10 50 25 25 25 25 5
1 1 1 =8 =8 -11 -16
10 5 5 25 25 50 25
38. 5, =11 -8 -11 =16 5
68 34 4 17 68 17 17
-8 5 11 4 5 =8 5 =11
17 34 4 34 17 17 34
Mc-scaled = Nc-scaled =
1 31 -16

|
[o's)
|
[o's)
|
=
Ui
—

25 25 25 10 50 25
-8 =8 -11 -l6 1 4 1 1
25 25 5 25 10 5 5
-8 -11 -16 5 31 5 ; =11
17 68 17 17 68 34 34
5 -8 5 -11 -8 5 -11 4
34 17 17 4 17 34 34
=5 =5 =5 -5 =5
1 1 31 1 31 1 31 31
-5 -5 -5 -5 -5
33 ! 33 3¢ ! 3w o3 0!
> =2 ] =2 =2 =2 1] =2
31 31 31 31 31 31
-5 - -5 -5 =5
L 5t 57 1 33 1 357 31
-5 -5 -5 -5 -5
33 L 3y 31l 3T om0l
-5 =5 =3 -5 =5
1 31 1 1 31 1 31 31
-5 -5 -5 -5 -5 -5
31 31 ! 31 03T 31 ! O3t
-5 -5 -5 -5 -5
33 ! 3y 3l 3T 3p !
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1l -1 -1 1 -1 1 =1 -1
18 36 18 9 36 18 18 18
-1 1 -1 -1 1 -1 -1 1
36 18 18 18 18 36 18 9
-1 -1 1 =1 -1 -1 1 -1
36 36 9 18 36 36 9 18
1l -1 -1 1 -1 1 =1 -1
NoM. = 18 36 18 9 36 18 18 18 MoN.. —
R S S WS e DS s s L B
36 18 18 18 18 36 18 9
1l -1 -1 1 -1 1 =1 -1
18 36 18 9 36 18 18 18
-1 -1 1 -1 -1 -1 1 -1
36 36 9 18 36 36 9 18
-1 1 -1 -1 1 -1 -1 1
36 18 18 18 18 36 18 9
1l -1 -1 1 -1 1 =1 -1
18 36 36 18 36 18 36 36
-1 1 -1 -1 1 -1 -1 1
36 18 36 36 18 36 36 18
-1 -1 1 =1 -1 -1 1 -1
18 18 9 18 18 18 9 18
1 -1 -1 1 -1 1 -1 -1
9 18 18 9 18 9 18 18
commutator =
-1 1 =1 -1 1 -1 =1 1
36 18 36 36 18 36 36 18
1l -1 -1 1 -1 1 =1 -1
18 36 36 18 36 18 36 36
-1 -1 1 -1 -1 -1 1 -1
18 18 9 18 18 18 9 18
-1 1 -1 -1 1 -1 -1 1
18 9 18 18 9 18 18 9
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0 0 32 7 0 0 3 =
0 0 s 3% 0 0 = Iz
25 0 0 323200
%5 3 0 0 3 4 0 0
0 0 s 3% 0 0 3 Iz
0 0 32 73 0 0 3 =
S5 3 0 0 2 55 0 0
2 00 £ 3200

Eigenvalues M,

[0., 1.250000000, 1.880025657, 0.1477521207, 0.1105329052, 0.9893584859,
3.153895214, 5.579546726]

Eigenvalues N,
[0.,0.,0.,0.,,0., 3.,2.474410667, 1.414478221]
Eigenvalues M.-scaled

[0., 0.9000000000, 1.112732969, 0.0825611488, 0.0713060163 3, 0.6087502500,
1.993559700, 3.231089916]

Eigenvalues N.-scaled

[0., 0., 0.,,0.,0.,3.483870968, 2.873509162, 1.642619870]
NullSpace M,

{[1,1,1,1,1,1,1, 11}

NullSpace N,

{[O’ 01 O’ O’ _11 O’ O’ 1]’ [O’ O’ _11 O’ O’ 01 11 0]1 [01 O’ O’ _11 O’ 11 05 O]’ [O’ 15 01 O’ _15 01
01 0]1 [11 01 0! _11 01 O! O’ 0]}

Eigenvalues M
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[1.250000000, 9.046144669, 0.1421285585, 1.728393442, 0.1105329052,
0.9893584859, 3.153895214, 5.579546726]

Eigenvalues N
2.,3.,3,0,0.,0.,0.,0.]

NullSpace My

{}
NullSpace Ny

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

Eigenvalues M

[-1.750000000, -0.5833333333, 2.529337770, -2.655317988, 0.7093135502,
5.740384102, -3.216306512, -0.774077592]

Eigenvalues N

[0.,0.,0.,0.0.,,-3.,5.274917218, -2.274917218]
NullSpace M

{}

NullSpace N

{[]—’ 01 01 O’ 05 _11 01 0]1 [Ol 01 ]-5 07 Ol 0’ _17 O]: [05 01 O! ]-’ 01 _11 05 0]1 [O’ 05 07 Ol ]-’ 05
0) _1]1 [05 11 O’ O’ 01 O’ O’ _1]}

Harmonic Basis

= = O = O = = O
P O R P PR O R B
= = O = O =k = O
= = O = O =k = O
m O R Rk Rk O R BB

O R B O =B Rk O =
O B R O R = O K
O B B O R = O K=
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{2,3,6,7, 8}

TRACETWO =1
det AT =0

00

o
o o=
o
o
o
o [e21[¥,1

o
o
(@) [©2][9;]
o
o
o 9=

o [«2][9;]
(@)
o o=
(@)

o
o
o
o

AT =

o [«2][9;]

o o=
o o=

o

o
o (e][V;]

o

o
o
o
o (<2119, BN« 11V, ]
o
o
o
o A~ O

A

2
6
AT rankingis 5, "vs", 6

Level2det=ﬁ(—1+s)(—56+4s+52+253+s4)(2+s)

RANK of R is 6

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

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

"R CYCLES", (1 + v[8] v[7]) (1 + v[3] Vv[5])
"B CYCLES", (1 + v[4] v[6]) (1 + v[1] v[3] v[8])
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Eigenvalues
R: [1.,-1.,1,-1,0.,0.0.,0.]

B: [-1.,-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.86602540401, 1.,
1.,0.,0., 0]

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

{[0, 1,0,0,0,0,0,0]1I0,0,0,0, 1,0, 0, O]}
NullSpace of R*
{[0,0,0,0,0,-1,1,0]I0,-1,0,0,0,0,0, 1]}
NullSpace of B*
{[0,0,0,0,0,1,-1,0],10,1,0,0,0,0,0, -1J}
FIXED POINTS DIMENSION 1

0 0 0 16 0 8 0 O 00011110
0O 0 0O 8 80 8 O 00011110
0O 0 0 16 0 8 24 O 00011110
PROTO-M = 16 8 16 0 0 O O 8 N = 11100001
0O 8 0 0 0 0 0 16 11100001
8 0 8 0 0 0 O 8 11100001
0 8249 0 0 O 0O 16 11100001
0O 0 0O 8 16 8 16 O 00011110

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

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

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

degree 2: é (2v[1]v[4] + v[1]v[6] + v[2]v[4] + v[2]vI5] + vI2]v[7] + 2v[3]v[4] + v[3]
v[6] + 3v[3]v[7] + v[4]v[8] + 2Vv[5]v[8] + v[6]v[8] + 2 Vv[8]v[7])
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Group spectrum 1 + t + t2

KERNEL ST RUCT URE

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

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

m2 =1[0,0,2,0,1,0,0,0,1,1,0,1,0,2,0,1,3,0,0,0,0,1,0,0, 2,0, 1, 2]
supp M2 =1{3,5, 9, 10, 12, 14, 16, 17, 22, 25, 27, 28}

u2 =1[0,0,1,1,1,1,0,0,1,1,1,1,0,1,1,1,1,0,0,0,0,1,0,0, 1,0, 1, 1]
supp u2 =1{3,4,5,6,9, 10, 11, 12, 14, 15, 16, 17, 22, 25, 27, 28}

Action of R on ranges, [[1], [1], [5], [8], [3], [3], [9], [1], [5], [8], [4], [10]]
Action of B on ranges, [[7], [7], [5], [6], [12], [12], [11], [7], [5], [6], [4], [2]]

g=(4 i 1 1 1 1 1 1 1 1 1 1
9 18 9 18 6 18 9 18 18 18 18 9

RPARTS [1]
BPARTS [1]

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

[2, 1]
B-BLOCKS,

[1, 2]

with invariant measure, [1, 1]

N by blocks, N - check: true

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

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

Dimension of Lie algebra: 32, Shape: 8@ 24/22

CLB =

O R Rk R =R O O O

_H O O O O B KRk K=

R and B Cycles. V.
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1 1 1 1 1
000O0O0DO0 55 3 0 3 0000 3
1 1 1 1 1
00O0O0O0O00DO0 55 3 0 3 00O0O 3
1 1 1 1 1
00 > 0 > 000 3 0 3 0 00O 3
1 1 1 1
R 000O0O0O0D O 55 o 0 0O > 0 > 00
R = B =
1 1 1 1
00 > 0 > 000 00O > 0 > 00
1 1 1 1
000O0O0DO0 55 0 0O > 0 > 00
1 1 1 1
00O0O0O0ODO0 55 00O > 0 > 0o
1 1 1 1 1
00O0O0O0ODO0 55 3 0 3 0 00O 3
Qr in Vec(K)? , {{7, 8}, {3, 5}}, false
Qg in Vec(K)?, {{4, 6}, {1, 3, 8}}, true
-1 1 -1 1 -1 1 =1 -1
12 4 6 2 12 4 6 2
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6
- =1 1 -1 7 =1 1 =1
12 12 6 6 12 12 6 6
1l 5 1 -1 1 =7 1 =1
V= 12 12 6 6 12 12 6 6
1 -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
1l -1 1 -1 1 =1 1 1
12 4 6 2 12 4 6 2
1l -1 1 -1 1 -1 1 1
12 4 6 2 12 4 6 2
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6

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

"I4+V is singular”
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1 1 3 3 -1
me=(002 0202200000000 udpvs-v)
n3=(% 0ol1lolo %)vs(o 0000000 uQgvsQU+V)L

LOCAL GROUPS

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

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

2, "range", [6, 8], [[8, 8, 8, 6, 6, 6, 6, 8], [6, 6, 6, 8, 8, 8, 8, 6]
3, "range’, [5, 8], [[8, 8, 8, 5, 5,5,5,8],[5,5,5,8,8, 8, 8,5]]
4, "range", [4, 8], [[8, 8, 8, 4, 4, 4, 4, 8],[4, 4, 4, 8, 8, 8, 8, 4]]
5,"range", [3,7),117,7,7,3,3,3,3,7],(3,3,3,7,7, 7,7, 3]]
6, "range”, [3, 6], [[6, 6, 6, 3, 3, 3, 3,6],[3, 3, 3, 6,6, 6,6, 3]]
7,"range", [3,4],[[4,4,4,3,3,3,3,4],(3,3, 3,4, 4, 4,4, 3]]
8, "range", 2,71, 1[7,7,7,2,2,2,2,7],[2,2,2,7,7,7,7,2]]
9, "range’, [2, 5], [[5, 5,5,2,2,2,2,5],12,2,2,5,5,5,5, 2]]
10, "range”, [2, 4], [[4, 4,4, 2,2,2,2,4],[2,2,2,4, 4, 4, 4, 2]]
11, "range", [1, 6], [[6, 6,6, 1,1, 1, 1, 6], [1, 1, 1, 6, 6, 6, 6, 1]]
12, "range", [1, 4], [[4, 4,4, 1,1,1,1,4],[1,1, 1, 4, 4, 4, 4, 1]]

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

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

"Symmetric?", true

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

564 of 686 08/22/2008 08:40 AM



565 of 686

"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 =
o5

PermChars : =

Group spectrum:

Molien Series to order 10:

+6t10

n-choose-rank

= N =
= O =

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

1+t+2t2+2t3+3t4+3t5+4z‘6+4t7+5t8+5t9

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

KERNEL HIERARCHY

M2 =
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00201000110102013000010020°12)
{3,5,9,10, 12, 14, 16, 17, 22, 25, 27, 28}

u2 =
(0011110011110111100001001011)

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

picheck (3 3 6 6 3 3 6 6)

picheck (3 3 6 6 3 3 6 6)

Column Projections

idem-checks NO-checks

O R R R R O O O

o O O O O O O O
O O O O O O o o
o O O O O O O O
O O O O O O o o
O O O O O O O O
o O O O O O O O
_ O O O O r K~ B~
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0 000O0O0O?11
0 000O0O0O?1
0 000O0O0O0O1
Py = 00000100 idem-checks NO-checks
00O0O0O01O0O0
0O00O0O0O01O0O0
000OO0O01O0O0
0 000O0O0O?11
0 000O0O0O0O1
0000O0O0OO?11
0 000O0O0O0?11
P3 = 00001000 idem-checks NO-checks
0O000O010O0O
0O00O0O010O0O
0O000O01O0O0O0
0 000O0O0O0O1
0 000O0O0O0OT1
0 000O0O0O0OT1
0 000O0O0O0O1
Py = 00010000 idem-checks NO-checks
0O000100O00O0
000100O00O0
000100O00O0
0 000O0O0O0O1
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001000O0O
001000O00O
001000O0O
Ps = 00000010 idem-checks NO-checks
0O00O0O0O0O0OT1O0
0O00O0O0O0O0OT1O0
00000010
001000O0O0
00100O0O0O
001000O00O0
001000O00O0
Pe = 00000100 idem-checks NO-checks
0O 00O0O01O0O0
0O 00O0O01O0O0
0O 00O0O01O0O0
00100O0O00O
001000O00O0
001000O00O
00100O0O00O
P; = 00010000 idem-checks NO-checks
0O000100O00O0
000100O00O0
000100O00O0
001000O00O
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01 0000O0O
01 0000O0O
01 0000O0O
Pg = 00000010 idem-checks NO-checks
0O00O0O0O0O0OT1O0
0O00O0O0O0O0OT1O0
00000010
01 0000O0O
01 000O0O0O
01 000O0O0O0
01 000O0O0O0
P9 = 00001000 idem-checks NO-checks
0O 00O010O00O0
0O 00O010O00O0
0O 00O010O00O0
01 000O0O0O
01 000O0O0O
01 000O0O0O
01 000O0O0O
Pio = 00010000 idem-checks NO-checks
000100O00O
000100O0O0
000100O00O
01 000O0O0O
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1 000O0O0O00O0
1 000O0O0O0OO0
1 0000O0O00DO
0O 000O0O1O00O0
P11 = idem-checks NO-checks
0O0000O0O1O00O0
0O0000O0O1O00O0
0O0000O0O1O00O0
1 000O0O0O0O0O0
1 0000O0O0DO
1 0000O0O0O0
1 0000O0OO0O0
0001O0O0O00O0
P12 = idem-checks NO-checks
0001O0O0O00O0
00010O0O00D0O
00010O0O00D0O
1 0000O0O0DO
Row Projections
1 1 1 1
66300003
1 1 1 1
€ 6 3 0 00O 3
1 1 1 1
66300003
1 1 1 1
00033%§39
PP = 111 idem-checks
0 0O 366 3 0
1 1 1 1
0 0O 3656 3 0
1 1 1 1
000355530
1 1 1 1
6§ 6 3 0 00O 3
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M_.j m_.j w_3 o o o o m_3
o o o M_B m_3 M_3 M_3 o
o o o cojm oolm oolm oolm (@)
(@) o o ©jMm oolm oojm oolm O
o o o M_3 m_3 M_B M_3 o

m_oa m_oa m_va o () (@) o r10_3

©lm oolm om O o o o co|m
colm oolm oolm o o o o co|m
Il
=
Z

N NN o o o o —|mn
o o o —mMm M AN | o
o o o —|lo —Ho —Hwov —Ho O
o o o —|lo —Ho —Hwov —Ho O
o o o M M N M (@)

e e | L N e 1 (20 o o o o —|m

-l o o o o o o —|©

—l©o o Ao o o o o —|©

Il
—

CHECKING NULLSPACES

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

wn
Y4
[@)
()
<
()
o
o
L e ]
1] © v o u
v uvu O +~ O O
e
o O O |
O O wuw O O o
“n v un
[ T T =
~ ~ O w»w O O
“n u un
OOO___
o O + O O O
- O O O O O
o O O O o -~
O O O O —+H O
o O O —+H O O
— =
© O O |
O O 4 O O O
O +H O O O O
— —
___000
Il
O
=2
p -
()]
-~

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

RB checks

s—t
s—t
s—t

-S+t
-s+t
-Ss+t
-s+t

S_

- = -

ker My
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10 t s

10 t s

10 t s

ker M¢ = 01 st RB checks

01 st

01 st

01 s t

10 t s

nxT = (4 4)

11100001 1 00000O0OO
11100001 01 000O00O01
11100001 001000O00O0

RNOR*=00011110,RR"‘=00010000
00011110 0O 00O010O00O0
00011110 00000110
00011110 00000110
11100001 01000O0O01
11100001 100000O0O
11100001 01 000O00O01
11100001 001000O00O

BNOB*=00011110,BB*=00010000
00011110 0O 00010O0O0
00011110 00000110
00011110 00000110
11100001 01 000O00O01

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2
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o o 880 o §8 o 0200 0031
o o0 8% 0 o 28 0 0 200 003
%8%800%8—?800 —Tl%loooooo
CNM:%S_T&;OO%S%OOSI(EWT=O000%1%100
o 0o 2% 0 o £¢ 0 0 0z 0 0 %0
o o 2% 0 o £¢ 0 0 0gf 0 0 £0
L oo oo 0 0 00 ZFoo
£ Fo032Loo L 2000 000

0 0 5% 0 0 L%

o 0o 4 0 o % &

= > 0 0 333 00

SkewOmega=I_élI_21 o0 1_211_21 00

o 0o 5+ o0 o L L

0 0 545 0 0o L%

2 =20 033 00

= > 0 0 333 00
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8 16 8
§OO?O§OO
8 8 8 8
O§O§§O§O 1
16 16 8 8 1
OO39093O )
16 8 16 16 8
9 99 3 000 g3 0
My = No =
o%oo%oo% 0
0
8 8 8 8
g 0 g 0 0 3 0 3 0
8 8 16 16 1
O§§OOOT?
8 16 8 16 16
000 35 T 33 3

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

NM = 16T + 0Q

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

8 8 16 16 16
|\1|v|(§§?ooo?ooooT

w|co
wloo
N —

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

MN(4 4 400040000 4 4 4)

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

T =32/1,r=1/2,1/n%=1/2

= O O O O V= K= B

= O O O O Vr K=k K=

O R R R R O O O

O Rr R R R O O O

O R KRB R R O O O

O R R R R O O O

R O O O O R Kk B

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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NoMo = 0T + 32Q
There are, 1, partitions and, 12, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 24

dim span idems 7 vs no. of idems 12

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

"RG1" = {7, 8}
"RG2" = {6, 8}
"RG3" = {5, 8}
"RG4" = {4, 8}
"RG5" = {3, 7}
"RG6" = {3, 6}
"RG7" = {3, 4}
"RG8" ={2, 7}
"RG9" = {2, 5}
"RG10" = {2, 4}
"RG11" = {1, 6}
"RG12" = {1, 4}
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20 -4 -8 8 -4 4 -8 -8
9 9 9 9 9 9 9 9
-4 20 -8 4 -4 =8
9 9 9 0 9 9 0 9
-8 =8 32 =8 8 =16
9 9 9 0 9 0 9 9
8 32 -8 -8 -1l6 -8
9 0 0 9 9 9 9 9
Mc— NC_
-4 4 -8 -8 20 -4 -8 8
9 9 9 9 9 9 9 9
4 -4 -8 -4 20 -8
5 3 9 35 3 939 35 O
=8 8 16 -8 -8 32
9 0 9 9 9 9 9 0
-8 =8 -16 =8 8 32
9 9 9 9 9 0 0 9
31 31 31 -5 =5 =5 =5 31
36 36 36 36 36 36 36 36
31 31 31 =5 =5 =5 =5 31
36 36 36 36 36 36 36 36
31 31 31 =5 =5 =5 =5 31
36 36 36 6 36 36 36
-5 =5 =5 31 31 31 31 =5
36 36 36 36 36 36 36 36
-5 —-5 => 31 31 31 31 =5
36 36 36 36 36 36 36 36
-5 —-5 =5 31 31 31 31 =5
36 36 36 36 36 36 36 36
-5 =5 =5 31 31 31 31 =5
36 36 36 36 36 36 36 36
31 31 31 =5 =5 =5 =5 31
36 36 36 36 36 36 36 36
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13 F 8 s FF
T 1 F o0 3z 3 0 F
D300 b
1 1 -1 -1 -1
Mc-scaled = R Nc-scaled =
-1 1 =2 -2 4 =1 =2 2
5 S5 5 5 5 5 5
s 50 FF 1 F o
T 0 FF T Lo
T T T3 o1 0 01
111;—15;—15g—15;—151
111;—{’;—15;—15%151
1 1 1 2R3 1
23R 11 1 3
23 111 1 3
2R 111 1 3
;—fg—f;—fllllg—f
1 1 1 2R 353 1
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NcM¢e = McN¢ = commutator =

o O O O O O O o
o O O O O o o o
o O O O O O O o
o O O O OO o o o
o O O O O O o o
o O O O O o o o
o O O O O O o o
o O O O O O o o

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

o O O O O o o o

O 000 0 o0 o o0 O o o o o o o
O O 0O 0O 0O 0 o0 o ©o o o o o o o
O 000 0o o o0 o0 o o o o o o
O O 0O 0O 0O o0 o0 o© o o o o o o o
O 00000 o o0 o0 oo o o o o

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

Eigenvalues M,

[0., 0., 2.666666667, 3.555555556, 6.222222222,6.128983570, 1.517865258,
3.019817840]

Eigenvalues N,
[0.,0.,0.,0.,0.,0. 4., 2.888888889]
Eigenvalues M-scaled

[0., 0., 1.875400564, 0.6378547175, 1.086744718, 1.990960343, 0.9222603030,
1.486779355]

Eigenvalues N.-scaled

[0, 0.,0.,0.,0.,0.,4.645161290, 3.354838710]
NullSpace M,

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

NullSpace N,
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co
co
oo
oo
o o

]’ [Ol O’ 0’ 17 ’0’ O
0,0

-1 ] O]: [05 01 O! 05 _11 11 05 0]1 [O’ 05 07 Ol _]-5 07
y O’ 1]’ [_1’ 11 0; 0

, 0, O}

Eigenvalues M

[0., 3.555555556, 6.222222222,9.517531656, 1.511050604, 5.860306632,
2.666666667, 2.666666667]

Eigenvalues N
4.,4.,0,0.,0.,0.0.,0.]
NullSpace M

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

NullSpace Ng
{[01 01 O’ _11 01 ]-’ 01 0]1 [O’ 01 01 _]-’ 01 01 ]-’ O]: [_11 ]-’ 01 01 O! 01 01 0]1 [_11 0’ O! O! 01 01
0) 1]1 [_11 01 1’ O’ 0) O! O’ 0]’ [01 O’ 0) _11 11 0) 01 O]}

Eigenvalues M

[0.5286569585, 1.752280775, -1.352734336, -4.483758953, 1.352734336,
4.483758953, -0.5286569585, -1.752280775]

Eigenvalues N

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

NullSpace M

{}

NullSpace N

{-1,0,1,0,0,0,0,0],IO0,0-1,1,0,0,o0][0,0,0,-1,0, 1,0, 0], [0, O, O, -1, O, O,
1,0,I[1,1,000,0,0,0]I[-1,0,0,0,0,O0, O, 1]}

Harmonic Basis
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O R kR R = O O O
O Rr R Rr R O O O
O R kP R =R O O O
O R Rk R = O O O

_H O O © O FH K=k K=
_ O O O O VB =k =
_H O O O O FH K=k K=
_ O O O O VB =k =

{2’ 4’ 5’ 7’ 8}

TRACE TWO =1
det AT =0

(@)
(@)
(@)
o 9=
(@)
(@)
(@)
(@) |

o o= o
o o
o [«2][9;]
o Olun o
o o
o 9=

o
o
o
o

AT =

o [e)][F;]
(@) [e3][F;]

o

o

o A=
o 9=

o

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

(«][V;]
o] [

AT ranking s 3, "vs", 5

Leve|2det=5‘—112(—7+52)(—3+s)(1+s)(2+s)(—1+s)

RANK of R is 5
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R rankingis 3, "vs", 5
RBAR ranking 2, "vs", 4
RANK of B is 5

B rankingis 3, "vs", 5
BBAR ranking 1, "vs", 2

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

Eigenvalues

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

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

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

{0, -1,0,0,1,0,0,0],I[-1,0,0,0,0, 1,0, 0] [0, -1, 0,0, 0, 0, O, 1]}
FIXED POINTS DIMENSION 1

000 O 008 O 01001011
008 0 00O0O 10110100
080 0 800 O0 01001011
PROTO—M=OOO 0O 0 00 16 N=0100101 1
008 0 000 O 10110100
000 O O0OZS88O 01001011
8 00 0 080 O 10110100
00016 000 O 10110100

581 0of 686 08/22/2008 08:40 AM



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

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

Group spectrum 1 + t + t2

KERNEL STRUCT URE

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

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

m2 =1[0,0,0,0,0,1,0,1,0,0,0,0,0,0,1,0,0,0,0,0,0,2,0,0,0, 1,0, 0]
supp M2 = {6, 8, 15, 22, 26}

u2 =[1,0,0,1,0,1,1,1,1,0,1,0,0,0,1,0,1,1,1,0,1,1,1,0,0, 1, 1, O]
supp u2 ={1,4,6,7,8,9, 11, 15,17, 18, 19, 21, 22, 23, 26, 27}

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

RPARTS [1]
BPARTS [1]

o = (1)

Action of R and B on the blocks of the partitions:
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R-BLOCKS,
[1, 2]
B-BLOCKS,
[2, 1]
with invariant measure, [1, 1]
N by blocks, N - check: true

by ={1, 3,4, 6}
bz = {2’ 51 7) 8}

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

LIE STRUCT URE

Dimension of Lie algebra: 13, Shape: 0® 13/11

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

R and B Cycles. V.
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1 1 1 1
OOOEOEOO OOEOEOOO
1 1 1 1
00000055 00505000
1 1 1 1
00050500 00505000
1 1 1 1
00050500 00505000
Or = 1193: 1 1
00000075 00505000
1 1 1 1
00050500 00503000
1 1 1 1
00000055 00505000
1 1 1 1
00000055 00505000
Qr in Vec(K)? , {{4, 6}, {7, 8}}, true
Qg in Vec(K)?, {{3, 5}}, true
-1 1 -1 1 -1 1 -1 -1
12 4 6 2 12 4 6 2
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6
> 1 =11 =7 1 =11
12 12 6 6 12 12 6 6
-1 -5 -1 1 -1 7 =11
V_12 12 6 6 12 12 6 6
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6
-1 1 -1 1 -1 1 -1 -1
12 4 6 2 12 4 6 2
1l -1 1 -1 1 -1 1 1
12 4 6 2 12 4 6 2
-1 1 =1 1 -1 1 1 1
4 12 2 6 4 12 2 6

Omega-checks true, true

"I-V is singular"

nR=(o 00lo )vs(o 000000 O0) ulgvsQU-v)~L

ENE
ENIE
ENIE

1
4
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N|—
N|—

n3=(o oioloo o)vs(o oioloo o) uQg vs QU+V) 1

LOCAL GROUPS

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

1, "range”, [6, 7], [[7,6,7,7,6,7,6,6],[6,7,6,6,7,6, 7, 7]

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

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

g1 = II1,2]]
9=
linear dimension, 2

"Symmetric?", true

Is Z in Vec(K)? true
(h[2] hl1))

"Basis for Z(GQ)"

1, "coeff", 1

2[1]=<1 0>
01

2, "coeff", 1

2[2]=(0 1)
10

Check abelian
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1, 2, true
1. 1.
EIGS =
1. -1.
PermChars : =
1
0 2
1

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+t + 2t2 +2¢3 + 3t4 + 3t5 +4t5 147 + 5t8+ 5t9
10
+ 6t

n-choose-rank

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

KERNEL HIERARCHY

T2 =
(0000010100000010000002000100)

{6, 8, 15, 22, 26}

uz2 =
(1001011110100010111011100110)

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

picheck (1 1 2 2 11 2 2)

ml=(1122112 2)
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picheck (1 1 2 2 1 1 2 2)

Column Projections

00000100
0000O0O0OT1O0
0000O01O00O0
P = 00000100 idem-checks NO-checks
0000O0O0OT1IO0
0000O01O00O0
0000O0O0OT1O0
00000010
00010000O0
0000O0O0O01
00010000O0
Py = 00010000 idem-checks NO-checks
0000O0O0OO01
00010000O0
00000O0O01
0000O0O0O01
00100000O0
00001000
00100000O0
P3 = 00100000 idem-checks NO-checks
00001000
00100000O0
00001000
00001000
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idem-checks NO-checks

o O O O O O O O
_ = O =B O O = O
O O P OB B O &=
O O O O O O o o
O O O O O O O O
o O O O O O O O
O O O O O O o o
o O O O O O O O

idem-checks NO-checks

O OB OB =k O =
o O O O O O O O
O O O O O O o o
o O O O O O O O
O O O O O O o o
o O O O O O O O
= = O = O O = O
O O O O O O O O

Row Projections

o
o

A=
Wl
Wl
o o=

o

o
o
Wl
Wl

o o=

(2] N [
o
Wl Wl
o o=

PP = idem-checks

Wl Wl
o

(@) AR O
o
o

o

o
o
w|—
w|—

o[
o o=

o
o
o

()]
Wl
Wl
o o=

|~ Ol
|~ O
W~ Wl
W~ Wl
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1 1 1 1 8 16 16 8
§ 0330500 303 35303 0 0
1 1 1 1 8 8 16 16
02003022 0f 0 020
1 1 1 1 8 16 16 8
§ 0330500 3035 303 00
1 1 1 1 8 16 16 8
§ 0330500 3035 5303 0 0
T= 1 1 1 1 NM = 8 8 16 16
05005033 03 0 03035 5
1 1 1 1 8 16 16 8
§ 0330500 30353 5303 00
1 1411 8 8 o 16 16
06006033 03003033
1 1 1 1 8 8 16 16
0003203 3 030 0302
CHECKING NULLSPACES
mA=[1,-1,-2,0,-1,1, 2, 0]
001 -1 0 00O s -t 0O 0Ot -s 0O O
O0O00 O -1001 0O 0O 0 00O O 0O O
000 O -1010 0 0 -ttt 0O O -5 s
ker Nc = RB checks
100 -1 0 0O00O0 0O -t 0 s 0 —-s O t
010 O -1 000 O 0 0 OO0 O 0 O
000 -1 0 100 0O -t 0 s 0 —-s 0 t
mAviakerNC (-2 0 2 1 -1 1)
O 0 1 s—t 0 O
O 1 o0 0 -t -s
0O -1 O 0O t s
1 0 O 0 t s
ker Mg = RB checks
O 1 O 0 -t -s
0 0 1| |s=t o
0 0 -1| |¢—5
-1.0 0 0 -t —-s
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0O 0 0 1 t-s s O Ky

0 1 -11 0O s t O

0 0 1 O 0 t —t s+t

ker M¢ = -0t 0 t ~ts+t RB checks

0O 1 -11 0 s t 0

0 0 0 1 t—-s s O S

0 1 0 O s—tt O

1 0 0 O 0 s t 0

nxt=(0 4 0 4)

10110100 10000100
01001011 01001001
10110100 00100O0O0O

RNOR*=10110100,RR*=00010000
01001011 01001001
10110100 10000100
01001011 0000O0O0O10
01001011 01001001
10110100 10000100
01001011 01001001
10110100 00100000

BNOB*=10110100,88*=00010000
01001011 01001001
10110100 10000100
01001011 0000O0O0OT10
01001011 01001001

Do these reconstitute N? , true

Ranks: 5, 5, "vs", 2
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o o 880 o §8 o o2l o 0 o0o0
o o0 8% 0 o 28 0 000 0 0 %2
L PFooF oo L 0000 Foo
CNM=_T8_T8OO_T8_T8OOSkewT=%1OOOO%1OO
o 0o 2% 0 o £¢ 0 0 00 0 0 32
o o 880 o &8 0 0 ¢4 0 0 00
£ Fo0=2=Loo o ZLooZF 0 00
£ Fo032Loo 0o ZLoo =t 0 00
o oL L o o L4
o 0o 5+ o o L L
SkewOmega=I_élI_21 o0 1_211_21 00
o oL L o o L4
2 =20 033 00
= > 0 0 333 00

591 of 686 08/22/2008 08:40 AM



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

8 8
800 000 % o
8 8
033 00000 10110100
0%%0%000 01001011
6 6 10110100
000 35 00 0 5 10110100
My = No =
00%0%000 01001011
. 10110100
000 O0O03 3 O 01001011
8 8 16 01001011
300 002220
16 16
000 200 0 &

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

NM = 16T + 0Q

Q|

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

8 8 16 16 8
NM(gOOOgOTTO§)

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

8 8 16
MN(§OOO§O4?O

wloo

)

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
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IS NOMO a combination of T and Omega? , true
NoMg = OT + 32Q
There are, 1, partitions and, 5, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 10
out of total no. of elements equal to 10

dim span idems 5 vs no. of idems 5

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

"RG1" = {6, 7}

"RG2" = {4, 8}

"RG3" = {3, 5}

"RG4" = {2, 3}

"RG5" = {1, 7}
20 -4 -8 -8 -4 -4 16 -8
9 9 9 9 9 9 9 9
-4 20 16 -8 -4 -4 -8 -8
9 9 9 9 9 9 9 9
-8 16 32 -16 16 -8 -—-16 -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 = NC -

-4 -4 16 -8 20 -4 -8 -8
9 9 9 9 9 9 9 9
-4 -4 -8 -8 -4 20 16 -8
9 9 9 9 9 9 9 9
16 -8 -16 -16 -8 16 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 -5 31 31 =5 31 =5 =5
36 36 36 36 36 36 36 36
-5 31 =5 =5 31 -5 31 31
36 36 36 36 36 36 36 36
31 -5 31 31 -5 31 -5 =5
36 36 36 36 36 36 36 36
31 -5 31 31 -5 31 -5 -5
36 36 36 36 36 36 36 36
-2 31 =5 =5 31 =5 31 31
36 36 36 36 36 36 36 36
31 =5 31 31 =5 31 =5 =5
36 36 36 36 36 36 36 36
=5 31 -5 =5 31 -5 31 31
36 36 36 36 36 36 36 36
=5 31 =5 =5 31 =5 31 31
36 36 36 36 36 36 36 36
1 =1 =2 =2 -1 -1 4 =2
5 5 5 5 5 5 5
=1 47 4 =2 -1 -1 =2 =2
5 5 5 5 5 5 5
-1 1 4 =1 1 =1 -1 -1
4 2 2 2 4 2 2
-1 -1 -1 -1 -1 -1
% 72 2 ! 7 7 =7 1
Mc-scaled = Nc-scaled =
-1 -1 4 =2 7 =1 =2 =2
5 5 5 5 5 5 5
=1 -1 -2 -2 -1 41 4 =2
5 5 5 5 5 5 5
1 -1 -1-1 -1 1 4 =1
2 4 2 2 4 2 2
-1 -1 -1 -1 -1 -1
% 72 2 V73 7 71
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-5 -5 -5 =5
1 571 1 37 1 357 37
-5 -5 -5 -5
-5 -5 -5 -5
1 571 1 37 1 357 37
-5 -5 -5 -5
1 571 1 37 1 357 37
-5 -5 -5 -5
33 ! 3y 33 1 s 101
-5 -5 -5 =5
1 571 1 35 1 37 37
- -5 -5 -5
3_113_13_11ﬁ11
-5 -5 -5 -5
0 0O0O0O0O0OO0OO0OD O 0 0O0O0O0OO0OO0OO0ODO
0O 0O0O0O0OO0ODO0ODO 0O 000O0O0OO0OO0ODO
0O0O00O0OO0OBO0ODO 0O 000O0O0OO0ODO
0O00O0O0OO0OO0ODO 0O0000O0O0OO0ODO
NcM¢ = McN¢ = commutator =
0O000O0OO0OO0ODO0 0O0000O0O0OO0ODO
0O 0OO0O0O0OOO0OD O 0 0O0OO0O0OO0OO0OD O
0 0O0O0O0O0OOO0OD O 0 0O0O0O0O0OO0OO0ODO
0 0O0O0O0O0OOO0OD O 0 0O0OO0O0OO0OO0ODO
00 0O0O0OO0OO0OO0ODO
00 0O0O0OO0OO0OO0ODO
00 0O0O0OO0O0OO0ODO
0 000O0O0OO0OO0ODO
0 000O0O0OO0OO0ODO
0 000O0O0O0OO0ODO
00 0O0O0OO0OO0OO0ODO
00 0O0O0OO0OO0OO0ODO

Eigenvalues M,

[9.777777778, 8., 2.666666667, 2.666666667, 0., 0., 0., 0.]
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Eigenvalues N,

[0.,0.,0.,0.,0.,0., 4., 2.888888889]

Eigenvalues M -scaled

[2.900000000, 2.700000000, 1.200000000, 1.200000000, 0., 0., 0., 0.]
Eigenvalues N¢-scaled

[0.,0.,0.,0.,0.,0.,4.645161290, 3.354838710]

NullSpace M,

{o100101,1}[,001,000,-1},1[0,0,1,0,0,0,1,1],[1,0,0,0,0, 1, -1,
01}

NullSpace N,

{[_15 01 11 O’ 01 O’ O’ 0]’ [O’ _11 01 O’ O’ 0)
o, 0],[0,-1,0,0,0,0,0,1],[-1,0,0

Eigenvalues M

[10.66666667, 8., 2.666666667, 8., 2.666666667, 0., 0., 0.]
Eigenvalues N

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

NullSpace My

{{1,0,0,0,0,1,-1,0]1I0,0,0,1,0,0,0,-1],[0, 1, -1, 0, 1, O, O, O]}
NullSpace Ny

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

Eigenvalues M

[5.333333333,-5.333333333,0,,0., 3.771236166, -3.771236166,
3.771236166, -3.771236166]

Eigenvalues N

[0.,0.,0,0.,0.0.,4.,-4]
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NullSpace M

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

NullSpace N
{[01 _]-1 O’ 01 01 O! O! 1]’ [_1’ 01 01 1’ O! 01 0! 0]1 [01 _1’ 01 01 O! 01 11 0]1 [_11 01 ]-’ 01 01 01
0’ O]’ [_1’ 01 Ol O) 0’ 11 0’ 0]1 [01 _1) 0’ 01 1) 0’ 07 O]}
Harmonic Basis
01001011
1 0110100
01 001011
01 001011
10110100
01001011
10110100
10110100
{3’ 4’ 5’ 7’ 8}
R:[4,3,5,6,7,4,8,7]
B:[8,7,1,2,3,8,4,3]

TRACETWO =1
det AT =0
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o
o
o
o A=
o
o
o
(@) (0] [V}

o
o
o 9=
o
o
o [e3][F;]

(@) [e2][¥;]
o

o o=
o

o
(]
o
o

AT

Il
o [©2][9;]
o o=

o [«2][9;]
o
o
o o=
o

o
o
o
o (<2119, B 112
o
o
o
o A= Olun

[e3][F;]
A=

AT ranking is 4, "vs", 6

Level 2 det = —~— ( =672 + 5405 + 6052 — 1353 — 135% — 2452+ 258 ) (-1 +5)

4096
RANK of R is 6
R rankingis 3, "vs", 6
RBAR ranking 1, "vs", 4
RANK of B is 6
B rankingis 3, "vs", 6
BBAR ranking 3, "vs", 6

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

Eigenvalues

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

B: [1.,-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.8660254040 1, 1.,
-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.86602540401, 0., 0.]

NullSpace of R
{{1,0,0,0,0,0,0,0]]Io,1,0,0,0,0, 0, O}
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NullSpace of B
{[Ol 01 O’ O’ 0! 1’ O’ 0]’ [O’ O’ 0’ 01 1’ O’ 0! O]}

NullSpace of R*
{[01 01 O! O’ _11 O! O’ 1]1 [_1’ 01 01 O! O’ 11 O! O]}

NullSpace of B*
{[_11 01 O’ 01 01 1’ O’ 0]’ [O! O’ 01 O! _1’ 01 O! 1]}
FIXED POINTS DIMENSION 1

0 21 21 0 O O 14 14
21 0 2814 0 O 7 O
21 28 0 42 14 7
0 14 42 0 14 0 28 42
PROTO-M = N =
0 0 14 14 0 21 21 O
0O 0 7 0 21 0O 28 14
14 7 0 28 21 28 0 42
0

14 28 42 0 14 42 O

_ = O = O =k = O
m O R Rk Rk O KR B
_ = O = O = = O
_ = O = O = = O
= O B = = O K= =

O B B O R H O K=
O R RBr O R Rk O K
O R P O R B O K

"RANK of Nis ", 3, "RANK of M is *, 8
"RANK of the KERNEL is ", 3

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

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

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

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

degree 3 : % (2v[1lv[2]v[3] + v[1]lv[2]v[7] + v[1]v[3]v[8] + v[1]v[8]v[7] + 2Vv[2]Vv[3]
v[4] + v[3]v[4]v[5] + 3v[3]v[4]v[8] + v[3]v[5]v[6] + v[4]v[5]v(7] + 3Vv[4]v[8]v[7] + 2
v[5]v[6]v[7] + 2 Vv[6]Vv[8]VvI7])

2 3

Group spectrum 1+ t+t“+t

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

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

"RG10" = {1, 3, 8}
"RG11" ={1, 2, 7}
"RG12" ={1, 2, 3}

m3=[2,000,1,00000,1,0000000001,200000,0,0,0,O0,
0o0000100,3,10000001,00,0,3,2,0,0, 2]

supp m3 ={1,5, 11, 21,22, 37,40, 41, 48,52, 53, 56}

u3 =1[1,0,0,0,1,0,0,1,0,0,1,0,0,0,0,0,1,0,0,0,1,1,0,1,0,0,0,0, 1, 0, O,
0o0100100,1,1,0001001,0,0,0,1,1,0,0, 1]

supp u3 ={1,5, 8,11, 17,21, 22, 24, 29, 34,37, 40, 41, 45, 48,52, 53, 56}

Action of R on ranges, [[4], [4], [6], [1], [2], [1], [2], [3], [4], [6], [5], [7]]
Action of B on ranges, [[5], [5], [10], [8], [12], [8], [12], [11], [5], [10], [4], [9]]

32(111331111111)

RPARTS [1]
BPARTS [1]

o= (1)

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

N by blocks, N - check: true

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

dim(span of partition vectors), rank(Ng), rank(N): 3,3, 3

LIE STRUCT URE

Dimension of Lie algebra: 34, Shape: 11® 23/21

CLB =

R O O B O O = O

O O B O B O O =
O =R O O O = O O

R and B Cycles. V.
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oooioloo 30310000 3
0000003 3 ofo0z00120
000000 3 3 3030000 3
QRzooo%o%ooQB_o%o%oo%o
000000 3 3 030000 3
oooioloo 3030000 3
0000003 3 ofo0z00120
0000003 3 0100003

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

Qg in Vec(K)?,{{1, 3, 8}, {2, 4, 7}}, false

-1 1 -1 1 =1 1 =1 -1
12 4 6 2 12 6 2
1 -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
- =1 1 -1 7 =1 1 =1
12 12 6 6 12 12 6 6
-1 =5 -1 1 -1 7 =1 1
v 12 12 6 6 12 12 6 6

-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6
-1 1 -1 1 -1 1 =1 -1
12 4 6 2 12 4 6 2
1l -1 1 -1 1 -1 1 1
12 4 6 2 12 4 6 2
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6

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

"I4+V is singular”
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_ 3 3 5 5 V)~
1TR—(0 00 7 0 3¢ 1% 16)vs(o 000000 0) uQgvsQU-V)

ﬂ3=(% 15199l %)vs(o 000000 0) udgvsQU+V)~
LOCAL GROUPS

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

1’ "range"’ [6’ 7’ 8]’ [[8’ 7’ 6’ 8’ 7’ 8’ 6’ 7]’ [8’ 6’ 7’ 8’ 6’ 8’ 7’ 6]’ [7l 8’ 6’ 7’ 8’ 7’ 6’ 8]’
[71 6’ 8’ 7’ 6’ 7’ 81 6], [6’ 81 7’ 6’ 8’ 6’ 7’ 8]’ [6’ 7’ 8’ 6’ 7’ 6’ 87 7]]

2’ "range"’ [5’ 6’ 7]’ [[7’ 6’ 5’ 7’ 6’ 7’ 5’ 6]’ [7’ 5’ 61 7’ 5’ 7’ 6’ 5]’ [6’ 7’ 5’ 6’ 71 6’ 5’
7]’ [6’ 5’ 7’ 6’ 5’ 6’ 7’ 5]’ [5’ 7’ 6, 5’ 77 57 6’ 7]’ [5’ 6’ 7’ 5’ 6’ 5’ 7’ 6]]

3’ "range", [3’ 5’ 6]’ [[6’ 5’ 3’ 6’ 5’ 6’ 31 5]’ [6’ 3’ 5’ 6’ 3’ 6’ 5’ 3]’ [5! 6’ 31 5’ 6’ 5’ 3’
6]’ [5’ 3’ 67 57 3, 5, 6’ 3]’ [3’ 6’ 5’ 3’ 6’ 3’ 5’ 6]’ [3’ 5, 6’ 37 57 3, 6’ 5]]

4’ "range", [4’ 7’ 8]’ [[8’ 7’ 4’ 8’ 7! 8’ 4’ 7], [8’ 4’ 71 8’ 4’ 8’ 7! 4]’ [7’ 8’ 4’ 7’ 81 7’ 4’
8]’ [7’ 4’ 8’ 7’ 4’ 7’ 8’ 4]’ [4’ 8’ 7’ 4’ 8’ 4’ 7’ 8]’ [4’ 7’ 8’ 4’ 7’ 4’ 8’ 7]]

5’ "range"! [3’ 4’ 8]’ [[8’ 4’ 3’ 8’ 4’ 8’ 31 4]’ [8’ 3’ 4’ 8’ 3’ 8’ 4’ 3]’ [4’ 81 31 4! 8’ 4’ 3’
8],[4,3,8,4,3,4,8,3],[3,8,4,3,8,3,4,8],[3,4,8,3,4, 3, 8,4]]

6’ "ra'nge"’ [4’ 5’ 7]’ [[71 51 4’ 7’ 5’ 7’ 4’ 5]’ [7’ 4’ 5’ 7’ 4’ 7’ 51 4]’ [5’ 7’ 4’ 5’ 7’ 5’ 4’
71,15,4,7,5,4,5,7,4],14,7,5,4,7,4,5,7],[4,5,7,4,5,4,7,5]]

7, "range", [3, 4, 5], [[5, 4,

3 415,3’4]’ [5’ 3’4’ ’3’ ’4’ 3]1 [4’ 5’3’4’ 5’4’3’
51,14,3,5,4,3,4,5,3],[3, 5,3 3,4,5
2

151 5 5
5,4,3, ,4,5],[3,4,5,3,4, 3,5, 4]
8, "range’, [2, 3, 4], [[4, 3,

4 ,4, ’3] [4 2 3’4’ ’4,3,2]1 [3,4)2’3’4’3’2’
41,03,2,4,3,2,3,4,2],[2,4,3,2 3 2,3
8

3 2
3,2,4,2,3,4],12,3,4, 2,3, 2,4, 3]l

9’ "range"’ [1! 7’ 8]’ [[8’ 7’ 1’ ) 7’ 8! 1’ 7]’ [8! 1’ 7’ 8’ 1’ 8! 7’ 1]’ [7’ 8’ 1’ 7! 8’ 7! 1’ 8]’
[7’ 1’ 81 7’ 1’ 7’ 8’ 1]’ [1! 8’ 7’ 1’ 8’ 1’ 7’ 8]’ [1’ 7’ 81 1’ 7’ 1! 8’ 7]]

10’ "range"’ [11 37 8]’ [[8’ 3’ 1’ 8’ 3, 8’ l’ 3]’ ) 1’
3,1

[8 ,8,3,1],13,8,1,3,8,3, 1,
8]’ [31 1’ 8’3’ 1’ 3’81 1]’ [1’ 81 ) ’8’ 1’ 3’8]’ [1’ 3

, 1, 8, 3]]

11, "range", [1, 2, 71, [[7, 2, 1, 7, 2,
71,12,1,7,2,1, 2 7,1),[1,7,2,1

12, "range", [1, 2, 3], [[3, 2, 1, 3
3][21321231][1, , 2, 1,
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001
"group has", 6, "elements” Group element1,1=]|1 0 O

010
g1 = [I1,3,2]]
g, = |[I1,3]]
g3 = |[I1,2]]
94 = 11, 2,3]]
gs = I
linear dimension, 5

"Symmetric?", true

Is Z in Vec(K)? true
(h[2]1 0 0 h[2] 2h[1])

"Basis for Z(Q)"

1, "coeff", 2
100
Z[1]=|0 1 0
00
2, "coeff", 1
011
Z[2]=|1 0 1
110

Check abelian

1, 2, true

1. 1. 1.
EIGS =

(2. -1. —1.)
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PermChars : =

= O O =
I R R
== =
el i

Group spectrum: 1+ t+ t2 + 3

Molien Series to order 10: 1+ t+2t2+3t3 +4t% +5t° + 7t% + 8t7 + 10t + 12
t9 + 14t10

n-choose-rank

{1, 1, 2,31}4,{2, 1, 2, 4]}, {3, [1, 2, 5]}, {4, [1, 2, 6]}, {5, [1, 2, 71}, {6, [1, 2, 8]}, {7, [1,
3,41}, {8, 1, 3, 51}, {9, [1, 3, 6]}, {10, [1, 3, 71}, {11, [1, 3, 8]}, {12, [1, 4, 5]}, {13, [1,
4, 6]}, {14, [1, 4, 71}, {15, [1, 4, 8]}, {16, [1, 5, 61}, {17, [1, 5, 71}, {18, [1, 5, 8]}, {19,
(1, 6, 71}, {20, [1, 6, 8]}, {21, [1, 7, 8]}, {22, [2, 3, 4]}, {23, [2, 3, 51}, {24, [2, 3, 6]},
{25, 12, 3, 71}, {26, [2, 3, 81}, {27, [2, 4, 51}, {28, [2, 4, 6]}, {29, [2, 4, 7]}, {30, [2, 4,
81}, {31, [2, 5, 6]}, {32, 2,5, 71}, {33, [2, 5, 8]}, {34, [2, 6, 7]}, {35, [2, 6, 8]}, {36, [2,
7, 81},{37,[3, 4, 51}, {38, [3, 4, 6]}, {39, [3, 4, 71}, {40, [3, 4, 8]}, {41, [3, 5, 6]}, {42,
(3,5, 71}, {43, [3, 5, 81}, {44, [3, 6, 7]}, {45, [3, 6, 8]}, {46, [3, 7, 8]}, {47, [4, 5, 6]},
{48, [4, 5, 71}, {49, [4, 5, 8]}, {50, [4, 6, 7]}, {51, [4, 6, 8]}, {52, [4, 7, 8]}, {53, [5, 6,
71}, {54, [5, 6, 8]}, {55, [5, 7, 81}, {56, [6, 7, 8]}

KERNEL HIERARCHY

m3 =
(2000100000100000000012000OOOO

{1,5,11,21,22,37,40,41,48,52,53, 56}

u3 =
(10001001001000001000110100001

{1,5,8,11,17,21, 22, 24, 29, 34, 37,40, 41, 45, 48,52, 53, 56}

picheck (5 5 10 10 5 5 10 10)
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M2 =
(3300022420010621042046330426)

uz2 =

1 1 1 1 1 1 1 1 1 1 1 1
(§§0§°§§§§°§§0§§§0

Wl
Wl
o
w|r—
w|r—
w|r—
w|r—
o
W=
W=

I

picheck (10 10 20 20 10 10 20 20)

ml= (10 10 20 20 10 10 20 20)

picheck (10 10 20 20 10 10 20 20)

Column Projections

00000100
0000O0O0O0OT1
0000O0O010
Py = 00000100 idem-checks NO-checks
0000O0O0O0OT1
00000100
0000O0O010O0
0000O0O0O0OT1
00000100
00001000
0000O0O010O0
Py = 00000100 idem-checks NO-checks
00001000
00000100
0000O0O010O0
00001000
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0O0000O01O0O0
0O000O010O0O0
001000O0O
P3 = 00000100 idem-checks NO-checks
0O00O0O01O0O0O
0O00O0O0O01O0O0
001000O0O0
0O000OO010O0O0
00010O0O0O0
0 000O0O0O0O1
0O 000O0O0T1O0
Py = 00010000 idem-checks NO-checks
0 000O0O0O0O1
0 00100O00O0
0O 00O0O0O0T1O0
0 000O0O0O0OT1
000100O0O
0 000O0O0O0OT1
00100O0O0O
Ps = 00010000 idem-checks NO-checks
000O0O0O0O0?11
000100O0O0
001000O0O
0000O0O0O0O1
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0001000O00O0
000010O00O0
0000O0O0OT1O0
Pg = 00010000 idem-checks NO-checks
000010O00O0
0001000O00O0
0000O0O0O10O0
000010O00O0
0001000O00O0
0000100O00O0
0010000O00O0
P, = 00010000 idem-checks NO-checks
00001O0O00O0
0001000O00O0
0010000O00O0
000010O00O0
000100O00O0
0100000O00O0
0010000O00O0
Pg = 00010000 idem-checks NO-checks
01 00000O00O0
0001000O00O0
0010000O00O0
01 00000O00O0
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100000O0O
0 000O0O0O0O1
0O 000O0O0T1O0
Py = 10000000 idem-checks NO-checks
0 000O0O0O0OT1
1 0000O0O0O
0O 000O0O0T1O0
0 000O0O0O0O1
1 00000O0O
0 000O0O0O0?11
001000O00O0
Pio = 10000000 idem-checks NO-checks
0 000O0O0O0O1
100000O0O
001000O00O
0 000O0O0O0O1
100000O0O
01 000O0O0O
0O 0O0O0O0O0T1O0
P11 = 10000000 idem-checks NO-checks
01 0000O00O
1 00000O0O
00000010
01 000O0O0O
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P12 = idem-checks NO-checks

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

O O B O R 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

Row Projections

N
(@)
(@)

N|—
o

N

N
D~
o
o
N[~

AN
o
o

N~
o

NI

PP = idem-checks

[« TN [
o B

D=
o
N~
N

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

N
D=
o
o
N|—
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N[N N N[N N[N N NN N[N [
NN N[N [ NN NN N[N N NN
NN N NS NN NS NN NS NS
NS NN NS NS NN NS NS NN
N NN NN N N[N N NN N[N
NN N[N N NN NN NN N N[N
NI NN NS NS NN NS NS NN
NN NS N NN NS NN NS NS
o | o o — | o o — N
o o —N O o o —lN O
=+ O ©O Hv O© Hv O o
o =+ O o =+ O o —|<r
| o o —|N o | o o
o o —lN O o o —lN O
o =+ O o =+ O o <
=+ O © H« O© Hv+ O o

CHECKING NULLSPACES

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

0

-s+t O 0O 0 -t+s O

0 O
0

-t

0
0

0 0

0O 0 O -t+s O

—-S+t

10000

0

0

-1 0 01 00O
0 00100

0
0

0

-1
0
0

-1 00010

0O 00O0O01

-1

ker N¢

RB checks

mAviakerNC(0 1 1 1 0)

MO is invertible. det= 1065228727/164025000
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1\ s+t
1 s+t
1 S+t
ker M¢ = L s*t RB checks
1 s+t
1 S+t
Il Is+t
1 \s+t
nxt = (8)
10010100 10000100
01001001 01 000O0O0O0
00100010 00100O0O0O
RNOR*=10010100,RR*=00010000
01001001 00001001
10010100 10000100
00100010 0000O0O01O0
01001001 0000100O01
10010100 10000100
01001001 01 000O0O00O
00100010 00100O0O00O
BNOB*=10010100,88*=00010000
01001001 0000100O01
10010100 10000100
00100010 0000O0O0O1O0
01001001 00001001

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 3
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7 11 7 7
0 0 4% 0 0 71
7 7 7 11
o 0 f 3z 0 0 3%
-7 -7 -7 -7
-11 =7 -7 =11
5 7 00 7 500
CNM = . 11 Skew T =
o 0 fz 0 0 3%
7 11 7 7
0 0 z% 0 0 %1%
-7 -7 -7 -7
-7 =11 -11 -7
2 6 00 % 7 00
0 002 0 000
0 0000 0 0%
O 0 00 0 0 00
=L o000 Ztoo
Skew Omega =
0 000 0 0 0%
0 002 0 000
0 00 0 0 00O
-1 -1
o oozt o oo
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1 1 1 1
0 0 15 13 0 0 15 13
o o L L o o L L

—_
N
[
N
[
N
|
N

|
[

|
[

o

o

|
[

|
[t

o

o

12 12 12 12

= > 0 0 333 00
0o 055 0 0 & 5
o 0oL 0 0o &5

I
—

I
—_

o

o

I
-

I
—_

o

o

[y
N
[y
N
[y
N
-
N

=l
N|—=
=i
N|—
o
o
=l
N|—
=l
N|—=
o
o

11 21 21 7 7
% % 20 0 0 0 35 19
21 11 7 7 7
206 5 10 0 0 25 O 10010100
20 7 1121 7 7 o 7 01001001
20 5 3 10 10 20 5
00100010
o L 2L 11 7 4 7 21
10 10 3 10 5 10 10010100
M0= N0=
0 o0 L Z 1121 2L g 01001001
10 10 6 20 20
10010100
0 0 L o 2L 1 7 7
20 20 6 5 10 00100010
7 7 o 7 21 7 11 21 01001001
10 20 5 20 5 3 10
7 7 21 7 21 11
10 9 5 10 0% 1010 3

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

NM = 7T + 21Q

614 of 686 08/22/2008 08:40 AM



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

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

7 7 7 7 21 7 7 7 7 7 7 7 7 7 7 7 7 7
NM(Z§7 ————————————— 7525)

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

MN

63 63 413 63 63 322 133 805 133 189 805 133 133 189 805 133 8&C
29 29 58 29 29 29 58 174 58 58 174 58 58 58 174 58 17

T =22/1,rank = 3, ratio = 22/3 , n% / r = 64/3
T =42/1,¢r =2/3,7/n?=11/32
pz =5/36, min T = 80/9, T-check is positive? 118/9
max r = 36/5 , r-check is positive? 7/12
IS NOMO a combination of T and Omega? , true
NoMo = 3T + 210

There are, 1, partitions and, 12, ranges, with a group size of, 6

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 72

dim span idems 6 vs no. of idems 12

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

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

"RG10" = {1, 3, 8}
"RG11" ={1, 2, 7}
"RG12" ={1, 2, 3}

25 109 29 -8 -4 -4 =17 =17
18 180 180 9 9 9 90 90
109 25 23 -17 -4 -4 =97 -8
18 18 45 90 9 9 180 9
29 23 17 29 ~—17 -97 -16 -17
180 5 9 90 90 180 9 45
-8 17 29 17 -17 -8 17 29
9 90 90 9 90 9 45 90
Mc = Nc =
-4 -4 =17 -17 25 109 29 -8
9 9 90 90 18 180 180 9
-4 -4 =97 -8 109 25 23 17
9 9 180 9 180 18 45 90
_17 -97 -16 -17 29 23 17 29
90 180 9 45 180 45 9 90
-7 =8 17 29 =8 -17 29 17
90 9 45 90 9 90 90 9
31 -5 =5 31 =5 31 =5 =5
36 36 36 36 36 36 36 36
=5 31 =5 =5 31 =5 =5 31
36 36 36 36 36 36 36 36
=5 =5 31 =5 =5 =5 31 =5
36 36 36 36 36 36 36 36
31 =5 =5 31 =5 31 =5 =5
36 36 36 36 36 36 36 6
-2 31 =5 =5 31 =5 =5 31
36 36 36 36 36 36 36 36
31 -5 =5 31 =5 31 =5 =5
36 36 36 36 36 36 36 36
=5 =5 31 =5 =5 =5 31 =5
36 36 36 36 36 36 36 36
=5 31 =5 =5 31 =5 =5 31
36 36 36 36 36 36 36 36
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, 109 20 -16 -8 -8 -17 -17
250 250 25 25 25 125 125
109 , 46 -17 -8 =8 =97 -16
250 125 125 25 25 250 25
29 23 1 29 -1 -97 -16 -1
340 85 170 10 340 17 5
-8 -1 2 4, =1 -8 -1 29
17 10 170 10 17 5 170
Mc-scaled = Nc-scaled =
-8 -8 -17 -17 , 109 29 -16
25 25 125 125 250 250 25
-8 -8 -97 -16 109 | 46 -17
25 5 250 25 250 125 125
-1 -97 -16 -1 29 23 1 29
10 34 17 5 340 85 170
-1 =8 -1 29 -8 -1 29 4
10 1 5 170 17 10 170
-3 =3 -3 -3 =3
1 1 31 1 31 1 31 1
-5 -5 -5 -5 -5
33 1 3w 3w !l 3ol
> =2 ] =2 =2 =2 1] =2
31 31 31 31 31 31
-5 - -5 -5 -5
1 53 357 1 57 1 37 3%
-5 -5 -5 -5 -5
31 1 3w 31 ! 3ol
=5 =5 =5 -5 =5
1 31 1 1 31 1 31 31
-5 -5 -5 -5 -5 -5
317 31 ! 3 03T o3 b3
-5 -5 -5 -5 -5
33 1 3w 33 ! 3ol
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1l -1 -1 1 -1 1 =1 -1
18 36 18 9 36 18 18 18
-1 1 -1 -1 1 -1 -1 1
36 18 18 18 18 36 18 9
-1 -1 1 =1 -1 -1 1 -1
36 36 9 18 36 36 9 18
1l -1 -1 1 -1 1 =1 -1
NoM. = 18 36 18 9 36 18 18 18 MoN.. —
R S S WS e DS s s L B
36 18 18 18 18 36 18 9
1l -1 -1 1 -1 1 =1 -1
18 36 18 9 36 18 18 18
-1 -1 1 -1 -1 -1 1 -1
36 36 9 18 36 36 9 18
-1 1 -1 -1 1 -1 -1 1
36 18 18 18 18 36 18 9
1l -1 -1 1 -1 1 =1 -1
18 36 36 18 36 18 36 36
-1 1 -1 -1 1 -1 -1 1
36 18 36 36 18 36 36 18
-1 -1 1 =1 -1 -1 1 -1
18 18 9 18 18 18 9 18
1 -1 -1 1 -1 1 -1 -1
9 18 18 9 18 9 18 18
commutator =
-1 1 =1 -1 1 -1 =1 1
36 18 36 36 18 36 36 18
1l -1 -1 1 -1 1 =1 -1
18 36 36 18 36 18 36 36
-1 -1 1 -1 -1 -1 1 -1
18 18 9 18 18 18 9 18
-1 1 -1 -1 1 -1 -1 1
18 9 18 18 9 18 18 9
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0 0 32 7 0 0 3 =
0 0 s 3% 0 0 = Iz
25 0 0 323200
%5 3 0 0 3 4 0 0
0 0 s 3% 0 0 3 Iz
0 0 32 73 0 0 3 =
S5 3 0 0 2 55 0 0
2 00 £ 3200

Eigenvalues M,

[0.,0.7833333333, 3.279848639, 0.147929139, 0.1102985171, 1.643590432,
2.580809521, 4.565301530]

Eigenvalues N,
[0.,0.,0.,0.,,0., 3.,2.474410667, 1.414478221]
Eigenvalues M.-scaled

[0., 0.5640000000, 1.942818529, 0.0825932351, 0.07125610164, 0.9630711489,
1.672762708, 2.703498278]

Eigenvalues N.-scaled

[0., 0., 0.,,0.,0.,3.483870968, 2.873509162, 1.642619870]
NullSpace M,

{[1,1,1,1,1,1,1, 11}

NullSpace N,

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

Eigenvalues M
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[0.7833333333,9.217301912, 0.142412942, 2.956951814, 0.1102985171,
1.643590432, 2.580809521, 4.565301530]

Eigenvalues N
2.,3.,3,0,0.,0.,0.,0.]

NullSpace My

{}
NullSpace Ny

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

Eigenvalues M

[-1.050000000, 5.836625774, -3.152638807, 0.466013033, 0.1054473612,
1.736215285, -1.192665167, -2.7489974 78]

Eigenvalues N

[0.,0.,0.,0.,0.,-3.,5.274917218, -2.274917218]

NullSpace M

{}

NullSpace N

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

Harmonic Basis

= = O = O = = O
P O R P PR O R B
= = O = O =k = O
= = O = O =k = O
m O R Rk Rk O R BB

O R B O =B Rk O =
O B R O R = O K
O B B O R = O K=
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{3,4,6,7, 8}

TRACETWO =1
det AT =0

00

o
o o=
o
o
o
o [e21[¥,1

o
o
o 9=
o
o
o [e2][F;]

o [«2][9;]
(@)
o o=
(@)

o
o
o
o

AT =

o o=

o [«2][9;]
o

o o=
o (e][V;]

o
o
o
o (<2119, BN« 11V, ]
o
o
o
o A~ O

(][9]
A

AT ranking is 4, "vs", 6

Level 2 det = ﬁ (=672 + 5405 + 6052 — 1353 — 13s% — 245> +25%)( -1+ 5)

RANK of R is 6

R rankingis 3, "vs", 6
RBAR ranking 1, "vs", 4
RANK of B is 6

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

"R CYCLES", (1 + v[8] v[7]) (1 + v[3] Vv[5)])
"B CYCLES", (1 + v[2] v[4] v[7] (1 + v[1] v[3] v[8])
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Eigenvalues
R: [1.,-1.,1,-1,0.,0.0.,0.]

B: [1.,-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.8660254040 I, 1.,
-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.86602540401, 0., 0.]

NullSpace of R
{[0, 1,0,0,0,0,0,0],1I1,0,0,0,0,0, 0, O]}
NullSpace of B
{[0,0,0,0,0,1,0,0]1I0,0,0,0, 1,0, 0, O}

NullSpace of R*
{[01 01 O! 01 05 _]-’ 11 0]1 [O’ _11 01 O’ 11 01 O! O]}

NullSpace of B*
{[01 _]-7 01 01 ]-1 O’ 01 0]1 [O’ 01 01 07 01 _]-1 ]-7 O]}
FIXED POINTS DIMENSION 1

0 21 14 28 O
21 0 O 21 O O 14 14
14 0 0 42 0 14 42 28
28 21 42 7 14 28 0
O 0 7 0 21 14 28
0 14 14 21 0 O 21
14 42 28 14 0 O 42
14 28 0 28 21 42 O

PROTO-M =

_ = = O B O O =
R R PR O B O O B
O R B R O H H KM
R R P O R O O B
O R B R O R KB R

N O O O

R O O r B B R O
_ O O Br B B Rk O
_ O O B = = = O

"RANK of Nis ", 3, "RANK of M is *, 8
"RANK of the KERNEL is ", 3

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

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

v[7] + v[3]v[4]v[6] + 3Vv[3]lv[4]lv[7] + v[3]v[6]Vv[8] + 3Vv[3]v[8]vI7] + v[4]v[5]v[6] + 2
v[5]v[6]v[8] + 2 Vv[5]v[8]v[7])

Group spectrum 1 + t + t2 + 3

KERNEL STRUCT URE

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

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

"RG10" = {1, 3, 4}
"RG11" = {1, 2, 8}
"RG12" = {1, 2, 4}

m3 =1[0,2,0,00,1,2,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1, 0,0,
o0o0001013,0000013,1,0,0,0,0,0,0, 2, 2, 0]

supp M3 =1{2,6, 7,29, 36, 38, 39, 45, 46,47, 54, 55}

u3 =1[0,1,0,0,0,1,1,0,0,0,1,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,1, 1,0, 0,
00014101100000,11110,00,0,0,1,1,0]

supp u3 =1{2,6, 7,11, 12, 18, 28, 29, 35, 36, 38, 39, 45, 46,47, 48, 54, 55}

Action of R on ranges, [[2], [1], [6], [2], [8], [2], [8], [1], [6], [7], [3], [9]]
Action of B on ranges, [[3], [10], [12], [3], [5], [3], [5], [10], [12], [11], [2], [4]]
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B=(1 % % % 2 15 % 2 3 16 % 10)
RPARTS [1]
BPARTS [1]
o= (1)
Action of R and B on the blocks of the partitions:
R-BLOCKS,
2,1, 3]
B-BLOCKS,
[2, 3, 1]
with invariant measure, [1, 1, 1]

N by blocks, N - check: true

b1 = {4, 8}
b, ={1,6, 7}
b3z =1{2, 3, 5}

dim(span of partition vectors), rank(Ng), rank(N): 3,3, 3

LIE STRUCT URE

Dimension of Lie algebra: 34, Shape: 11 23/21

CLB =

O R PR O O O OV

R O O O B O O o
O O O r O R =, O

R and B Cycles. V.
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0000003 3 30310000 3
003032000 ofo0z00120
00202000 3030000 3
QR=OO(1)O(EO%%QB_O%O%OO%O
00101000 oio0f001%0
0000003 3 01030030
0000003 3 ofo0z00120
0000003 3 0100003

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

Qg in Vec(K)?,{{1, 3, 8}, {2, 4, 7}}, false

-1 1 -1 1 -1 1 =1 -1
12 4 6 2 12 4 6 2
1 -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
- =1 1 -1 7 =1 1 =1
12 12 6 6 12 12 6 6
-1 =5 -1 1 -1 7 =1 1
vV 12 12 6 6 12 12 6 6

1 -1 1 -1 1 -1 -1 -1
4 12 2 6 4 12 2 6
1l -1 1 -1 1 =1 1 1
12 4 6 2 12 4 6 2
1l -1 1 -1 1 -1 1 1
12 4 6 2 12 4 6 2
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6

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

"I4+V is singular”

625 0f 686 08/22/2008 08:40 AM



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

nR=(o 03030 i)vs(o 000000 0) uQgvsQU-v)~1

6

(-
(o]
-
(03}
N
-

n3=(% 215002 %)vs(o 000000 0) ugvsQ+V) ]
LOCAL GROUPS

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

1’ "range"’ [5’ 7’ 8]’ [[8’ 7’ 71 5’ 7’ 8’ 8’ 5]’ [8’ 5’ 5’ 7’ 5’ 8’ 8’ 7]’ [7’ 8’ 8’ 5’ 8’ 7’ 7’
5], [7, 5’ 5’ 87 5, 7’ 7’ 8]’ [5’ 8’ 8’ 7’ 81 57 5, 7]’ [5’ 7’ 7’ 8’ 7’ 5’ 5’ 8]]

2’ "range"’ [3’ 7’ 8]’ [[8’ 7’ 7’ 3’ 7’ 8’ 8’ 3]’ [8’ 3’ 3’ 71 3’ 8’ 8’ 7]’ [7’ 8’ 8’ 3’ 81 7’ 7’
3]’ [7, 3’ 3’ 87 3, 7’ 7’ 8]’ [3’ 8’ 8’ 7’ 87 37 3, 7]’ [3’ 7’ 7’ 8’ 7’ 3’ 3’ 8]]

3’ "range", [3’ 4’ 7]’ [[7l 4’ 4’ 3’ 4’ 7’ 71 3]’ [7’ 3’ 3’ 4’ 3’ 7’ 7’ 4]’ [4’ 7’ 7’ 3’ 7’ 4’ 4’
3]’ [4l 3’ 3’ 7’ 3’ 4’ 4’ 7]’ [3’ 7’ 7’ 4’ 7’ 3’ 3’ 4]7 [3l 4’ 4’ 7’ 4’ 3’ 3’ 7]]

4’ "range", [2’ 7’ 8]’ [[8’ 7’ 7’ 2’ 7! 8’ 8’ 2], [8’ 2’ 2’ 71 2’ 8’ 8’ 7]’ [7’ 8’ 8! 2’ 81 7’ 7’
2]’ [7’ 2’ 2’ 8’ 2’ 7’ 7’ 8]’ [2’ 8’ 8’ 7’ 8’ 2’ 2’ 7]’ [2’ 7’ 7’ 8’ 7’ 2’ 2’ 8]]

5’ "range"! [2’ 4’ 7]’ [[7’ 4’ 4’ 2’ 4’ 7’ 71 2]’ [7’ 2’ 2’ 4’ 2’ 7’ 7’ 4]’ [4’ 71 7’ 2’ 7’ 4’ 4’
2),14,2,2,7,2,4,4,7],12,7,7,4,7,2,2,4],[2,4,4,7,4,2,2,7]]

6’ "ra'nge"’ [5’ 61 8]! [[8’ 6’ 61 5’ 6’ 8’ 8’ 5]’ [8’ 51 51 6’ 5’ 8’ 8’ 6]’ [6’ 8’ 8’ 51 8’ 6’ 6’
51,16,5,5,8,5,6,6,8],[5,8,8,6,8,5,5,6],[5,6,6,8,6,5, 5, 8]

7’ "ra'nge"’ [4’ 5’ 6]’ [[61 5’ 5’ 4’ 5’ 61 6’ 4]’ [6’ 4’ 4’ 5’ 4’ 6’ 61 5]’ [51 6’ 6’ 4’ 6’ 5’ 5’
4],[5,4,4,6,4,5,5,6],[4,6,6,5,6,4,4,5],[4,5,5,6,5, 4, 4, 6]]

8, "range”, [3, 6, 8], [[8, 6, 6,

3 ,31,18,3,3,6,3,8,8,6],[6, 8,8, 3, 8,6, 6,
31,16,3,3,8,3,6,6, 8], 3, 8,

8
8,3,3,6],[3,6,6,8,6, 3, 3, 8

6
b 61 8’
8, 6,
9, "range’, [3, 4, 6], [[6, 4, 4,

3 ’6’ 6’ 3]’ [6’ 3l3l4l
3]’ [4’ 3’ 3’ 6’ 3’ 4’ 4’ 6]’ [31 6’

4 3 ’6’ 4]! [4! 6’ 6l3l6’ 4’ 4’
6’ 4’ 6’ 3’ 3’4]’ [3’4’ 4’
4

6
6, 4, 3, 3, 6]l

10’ "range"’ [11 37 4]’ [[4’ 3’ 3 ) 4’ 1]’ [47 1’ 1’ 3’ 1, 4’ 4’ 3]’ [3’ 4’ 4’ 1, 4, 3’ 3’
1]’ [31 1’ 1’ 4’ 1’ 3’ 3’ 4]’ [11 41 4! 3’ 4’ 1’ 1’ 3]’ [1’ 3’ 3’ 4’ 3’ 1’ 1’ 4]]
8

11, "range", [1, 2, 8], [[8, 2, 2, 1, 2
1,2,1,1,8,1,2,2,8],[1,8,8,2

12, "range”, [1, 2, 4], [[4, 2, 2,
2’ 1]’ [2’ 11 1’ 4’ 1’ 2’ 2’ 4

|

—
(-
AR
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010
"group has", 6, "elements” Group element 1,1 =|0 0 1

100

g1 = I1,2,3]

g, = 2,3l
g3 = |[I1,3]]
g4 = |l

g5 = [l1,3,2]]

linear dimension, 5
"Symmetric?", true

Is Z in Vec(K)? true
(h[2]1 0 0 2A[1] h[2])

"Basis for Z(Q)"

1, "coeff", 2
100
Z[1]=|0 1 0
00
2, "coeff", 1
011
Z[2]=|1 0 1
110

Check abelian

1, 2, true

1. 1. 1.
EIGS =

(2. -1. —1.)
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PermChars : =

= O O =
I R R
== =
= W W =
= O O ¥
el i

Group spectrum: 1+ t+ t2 + 3

Molien Series to order 10: 1+ t+2t2+3t3 +4t% +5t° + 7t% + 8t7 + 10t + 12
t9 + 14t10

n-choose-rank

{1, 1, 2,31}4,{2, 1, 2, 4]}, {3, [1, 2, 5]}, {4, [1, 2, 6]}, {5, [1, 2, 71}, {6, [1, 2, 8]}, {7, [1,
3,41}, {8, 1, 3, 51}, {9, [1, 3, 6]}, {10, [1, 3, 71}, {11, [1, 3, 8]}, {12, [1, 4, 5]}, {13, [1,
4, 6]}, {14, [1, 4, 71}, {15, [1, 4, 8]}, {16, [1, 5, 61}, {17, [1, 5, 71}, {18, [1, 5, 8]}, {19,
(1, 6, 71}, {20, [1, 6, 8]}, {21, [1, 7, 8]}, {22, [2, 3, 4]}, {23, [2, 3, 51}, {24, [2, 3, 6]},
{25, 12, 3, 71}, {26, [2, 3, 81}, {27, [2, 4, 51}, {28, [2, 4, 6]}, {29, [2, 4, 7]}, {30, [2, 4,
81}, {31, [2, 5, 6]}, {32, 2,5, 71}, {33, [2, 5, 8]}, {34, [2, 6, 7]}, {35, [2, 6, 8]}, {36, [2,
7, 81},{37,[3, 4, 51}, {38, [3, 4, 6]}, {39, [3, 4, 71}, {40, [3, 4, 8]}, {41, [3, 5, 6]}, {42,
(3,5, 71}, {43, [3, 5, 81}, {44, [3, 6, 7]}, {45, [3, 6, 8]}, {46, [3, 7, 8]}, {47, [4, 5, 6]},
{48, [4, 5, 71}, {49, [4, 5, 8]}, {50, [4, 6, 7]}, {51, [4, 6, 8]}, {52, [4, 7, 8]}, {53, [5, 6,
71}, {54, [5, 6, 8]}, {55, [5, 7, 81}, {56, [6, 7, 8]}

KERNEL HIERARCHY

m3 =
(02000120000000000000000000001

{2,6,7,29, 36, 38, 39,45,46,47,54, 55}

u3 =
(01000110001100000100000000011

{2,6,7,11, 12, 18, 28, 29, 35, 36, 38, 39, 45,46, 47,48, 54, 55}

picheck (5 5 10 10 5 5 10 10)
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(324000103002 260264124032%4036)

u2 =

1 1 1 1 1 1 1 1 1 1
(§§§§0°§0§°§§§§
picheck (10 10 20 20 10 10 20 20)

ml= (10 10 20 20 10 10 20 20)

picheck (10 10 20 20 10 10 20 20)

Column Projections

00000010
0O 00O010O00O0
0O 00O010O00O0

Py = 00000001 idem-checks
0O 00010O00O0
0O 000O0O0T1O0
0O 00O0O0O0T1O0
0 000O0O0O0O1
000O0O0O0OT1O0
001000O0O0
001000O0O

Py = 00000001 idem-checks
001000O0O
0O00O0O0O0O0OT1O0
0O00O0O0O0O0T1O0
0000O0O0O0?11

NO-checks

NO-checks
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00000010
001000O00O
001000O0O
P3 = 00010000 idem-checks NO-checks
00100O0O0O
0O00O0O0O0O0OT1O0
00000010
000100O0O0
0O 0O0O0O0O0T1DO0
01 000O0O0O0
01 000O0O0O0
Py = 00000001 idem-checks NO-checks
01 000O0O00O
0O 00O0O0O0T1O0
0O 00O0O0O0T1O0
0 000O0O0O0OT1
00000010
01 000O0O0O
01 000O0O0O
Ps = 00010000 idem-checks NO-checks
01 0000O0O
00000010
0O000O0O0O0OT1O0
000100O0O0
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00000100
000010O00O0
00001O0O00O0
Pg = 00000001 idem-checks NO-checks
000010O00O0
00000100
00000100
0000O0O0OO01
00000100
0000100O00O0
000010O00O0
P, = 00010000 idem-checks NO-checks
00001O0O00O0
00000100
00000100
0001000O00O0
00000100
0010000O00O0
0010000O00O0
Pg = 00000001 idem-checks NO-checks
0010000O00O0
00000100
00000100
0000O0O0OO0C1
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0O 0O0O0O01O0O0
001000O00O0
001000O00O
Py = 00010000 idem-checks NO-checks
00100O0O00O
0O 0O0O0O01O0O0
0O 00O0O01O0O0
000100O00O0
1 00000O0O
001000O00O0
001000O00O0
P10 = 00010000 idem-checks NO-checks
001000O00O
100000O0O
100000O0O
0O000O100O00O
100000O0O
01 000O0O0O
01 000O0O0O
P11 = 00000001 idem-checks NO-checks
01 0000O00O
1 00000O0O
100000O0O
0 000O0O0O0O1
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P12 = idem-checks NO-checks

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

O O O r O B =k O
O O O O O o o o
R O O O B O O o
O O O O O ©o o o
O O O O O © o o

Row Projections

D=
o
o
o
o

N

N|—=
o

D= D=
N~ N~
I

o
(]
o
N~
o
o
o
N~

PP = idem-checks

o
o
o
o

o A=
N|—
o B

N~ D
EN RN
N~ N|—

(@)
(@)
(@)
N|—
(@)
(@)
(@)
N|—
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NN NN NN N NN N[N NN N
[ NN NN NN NN [ N N[N
NN N NS N NS NN NN NS
Nt NN NN NS NN NS NS NS
NN NN NN N NN N[N NN N
NN N [ S NN N NN NN N[N
N NN NN NS NN NS NS NS
NN NS NS NS NS NN NN NS

I

=

Z
o o o -l O o o —|N
| o o o o =N =N o
=+ O o o © A -+ O
o At I+ O —+ O o o
o o o -l O o o —|N
o —|N N o —|ON o o o
o At s O —+ O o o
=+ O o o © HAx -+ O

I

—

CHECKING NULLSPACES

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

0
0
0
0

0

t
0
0
0

—t+s

0
0

-s+t 0 O

0
0

—t+s

-s+t 0 O

-t

1000

-1 0 O

-1

0

0O 00O0O

1

0O 0 0 0100
0O 0 0 001O0
0 O

-1
-1
0

-1 0001

ker N¢

RB checks

mAviaker NC(1 0 1 0 1)

MO is invertible. det= 1065228727/164025000

08/22/2008 08:40 AM
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1\ s+t
1 s+t
1 S+t
ker M¢ = L s*t RB checks
1 s+t
1 S+t
Il Is+t
1 \s+t
nxt = (8)
10000110 10000000
01101000 01001000
01101000 00100O0O0O
RNOR*=00010001,RR*=00010000
01101000 01001000
10000110 00000110
10000110 00000110
00010O0O01 0000O0O0O0T1
10000110 10000000
01101000 01001000
01101000 00100O0O00O
BNOB*=00010001,BB*=00010000
01101000 01001000
10000110 00000110
10000110 00000110
00010O0O01 0000O0O0O0T1

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 3
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7 7 11 7
0 0 77 0 0 g
11 7 7 7
0 0 e 0 0 73
-7 =11 -11 -7
2 6 9% 2 °0F
-7 -7 -7 -7
CNM = 1 . Skew T =
0 0 e 0 0 73
7 7 11 7
0 0 24 0 0 % g
-11 -7 -7 -11
s 2 0073 % 00
-7 -7 -7 -7
0 0 00 O 0%0
oo%oo 0 00
-1 -1
o o0zt o 0o
0O 0 00 O O 0O
Skew Omega =
oo%oo 0 0
0 0 00 O 0%0
-1 -1
=L o 00 = oo
0 0 00 0 00
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1 1 1 1
OOﬁﬁO Oﬁﬁ
1 1 1 1
OOﬁﬁO Oﬁﬁ
-1 -1 -1 -1
2 12 907 00
-1 -1 -1 -1
7 12 00 71 00
1 1 1 1
OOﬁﬁO Oﬁﬁ
1 1 1 1
OOﬁﬁO Oﬁﬁ
-1 -1 -1 -1
7 12 0071 00
-1 -1 -1 -1
2 12 907 00
11 21 7 7 7
% 2010 35 0 0 0 =5
21 11 21 7 7
206 2 2 9 0 1 10 10000110
Lo£2_10l2_12 01101000
10 3 10 10 10 5
01101000
7 212011 7 7 7 ,
5 20 10 3 20 10 5 0001 0O0O01
M0= N0=
0 0 o L 127 7 01101000
20 6 20 10 5
1 0000110
0 o L Z 21 11 o 21
10 10 20 6 20 10000110
o Z 2L 7 7 4 11 21 00010001
10 10 5 10 3 10
7 7 71 o 7 2121 1
20 10 5 5 20 10 3

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

NM = 7T + 21Q

-

=

N|—
o
o
o
=
o

o% ooool)

EN [
N

637 of 686 08/22/2008 08:40 AM



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

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

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

MN

63 413 63 63 63 35 133 805 189 805 805 133 189 805 805 133 18
29 58 29 29 29 2 58 174 58 174 174 58 58 174 174 58 5§

T=22/1,rank = 3, ratio = 22/3 , n/r = 64/3
T =42/1,r =2/3,7T/n%=11/32

p2 =5/36, min T = 80/9, T-check is positive? 118/9
max r = 36/5, r-check is positive? 7/12

IS NOMO a combination of T and Omega? , true
NoMo = 3T + 210

There are, 1, partitions and, 12, ranges, with a group size of, 6

KERNEL HAS LINEAR DIMENSION 20
out of total no. of elements equal to 72

dim span idems 6 vs no. of idems 12

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

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

"RG10" = {1, 3, 4}
"RG11" = {1, 2, 8}
"RG12" = {1, 2, 4}

25 109 -17 23 -4 -4 =8 =97
8 180 90 45 9 9 9 180
109 25 -8 29 -4 -4 17 -17
180 18 9 180 9 9 90 90
-17 -8 17 29 =8 -17 29 17
90 9 9 90 9 90 90 45
23 29 29 17 -97 —17 —17 -16
45 180 90 9 180 90 45 9
Mc = Nc =
-4 -4 =8 =97 25 109 -17 23
9 9 9 180 1 180 90 45
-4 -4 17 -17 109 25 -8 29
9 9 90 90 180 18 9 180
-8 -17 29 -17 -17 -8 17 29
9 90 90 45 90 9 9 90
_97 —17 -17 -16 23 29 29 17
180 90 45 9 5 180 90 9
31 -5 =5 =5 =5 31 31 =5
36 36 36 36 36 36 36 36
=5 31 31 =5 31 =5 =5 =5
36 36 36 36 36 36 36 36
=5 31 31 =5 31 =5 =5 =5
36 36 36 36 36 36 36 3
-2 =3 =3 31 =5 =5 =5 31
36 36 36 36 36 36 36 36
—-> 31 31 =5 31 =5 =5 =5
36 36 36 36 36 36 36 36
31 -5 =5 =5 =5 31 31 =5
36 36 36 36 36 36 36 36
31 =5 =5 =5 =5 31 31 =5
36 36 36 36 36 36 36 36
=5 =5 =5 31 =5 -5 =5 31
36 36 36 36 36 36 36 36
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Mc-scaled =

=
o
\e]

N
I«
= o

N =

il N | N | 00|
\]m Ul|oo Ul|oo il o

I
O
~

w
N
o

I
Ul

| w
¥, L

| w
;] =

| w
(¥, ] =

W
-

I
Ul

w
(-

w

w

w

w

—17 =8
25
—-16 29 -8
250 25
29 =8
1 17
29 =97
340

6 -—-97
250 1
-17 =17 109
125 250
29 =1
170 10
-1 =16 23
85
-3 -3
1 31
1 1
1 1
-5 =5 =>
31 31
1 1
=5 =5 =5
1 31 31
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Nc-scaled =
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NcMc =
1 -1
18 36
-1 1
36 18
-1 1
18 9
-1 -1
18 18
=1 1
36 18
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18 36
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18 18
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MCNC =

commutator =
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0 0 3 3¢ 0 0 I3 =
0 0 T3 3 0 0 3 3=
3 i3 0 0 s 35 0 0
S+ 5 0 0 35 5 0 0
0 0 T3 3 0 0 3 3
0 0 3 3¢ 0 0 I3 =
% 3 0 0 3 & 0 0
25 0 0 3332 00

Eigenvalues M,

[0.,0.7833333333, 3.279848639, 0.147929139, 0.1102985171, 1.643590432,
2.580809521, 4.565301530]

Eigenvalues N,
[0.,0.,0.,0.,,0., 3.,2.474410667, 1.414478221]
Eigenvalues M.-scaled

[0., 0.5640000000, 1.942818529, 0.0825932351, 0.07125610164, 0.9630711489,
1.672762708, 2.703498278]

Eigenvalues N.-scaled

[0., 0., 0.,,0.,0.,3.483870968, 2.873509162, 1.642619870]
NullSpace M,

{[1,1,1,1,1,1,1, 11}

NullSpace N,

{[O’ 01 O’ 11 01 01 O’ _1]1 [O’ O’ 01 01 O’ 15 _11 0]1 [01 O’ 11 05 _1’ O’ 05 O]’ [O’ 15 01 O’ _15 01
01 0]1 [11 01 0! O’ 01 01 _1’ 0]}

Eigenvalues M
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[0.7833333333,9.217301912, 0.142412942, 2.956951814, 0.1102985171,
1.643590432, 2.580809521, 4.565301530]

Eigenvalues N

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

NullSpace My

{}

NullSpace Ny

{,-1,0,0,1,0,0,0}[-1,0,0,0,0,1,0,0][-10,00,0,0, 1, 0], [0, 0,0, -1, 0, O,
o, 1}, [0,-1,1,0,0,0,O0, O}

Eigenvalues M

[-1.050000000, 5.836625774, -3.152638807, 0.466013033, 0.1054473612,
1.736215285, -1.192665167, -2.7489974 78]

Eigenvalues N

[0.,0.,0.,0.,0.,-3.,5.274917218, -2.274917218]

NullSpace M

{}

NullSpace N

{-1,0,0,0,0,0,1,0],I[-1,0,0,0,0,1,0,o0]Io0,0,0,-1,0,0,0, 1], [0, -1, 0, O, 1, O,
0,0],I[0,-1,1,0,0,0,0, O}

Harmonic Basis

_ = = O = O O =
H = =B O B O O K
O B B B O = K=k =
R =B B O Rk O O R
O B B B O H KB =

_H O O B KRB Rk = O
_ O O B = = = O
R O O B Rk R R O
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{2,3,4,5,7,8}

TRACE TWO =1
det AT =0

00

o
o o=
o
o
o
(@) [e2]1[¥,1

o
o
o [02]1[¥,]
o
o
o o=

o [«2][9;]
(@)
o o=
o

o
o
o
o

AT =

o («][V;]
o o=

o [e3][¥;]
(@)
o

o o=
(@)

()
o
o
(@) Al O
()
o
o
(@) o~ Oun

[«2][9;]
()]

AT ranking s 3, "vs", 5

_ 1 . . 2 3 4 _
Level2det—1024( 84 - 10s—s 25> +s7)(=-1+5s)

RANK of R is 5

R rankingis 2, "vs", 5
RBAR ranking 1, "vs", 4
RANK of B is 5

B rankingis 3, "vs", 5

BBAR ranking 1, "vs", 3
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"R CYCLES", (1 + v[8] v[7]) (1 + v[4] v[6])
"B CYCLES", 1 + v[1] v[3] Vv[8]
Eigenvalues
rR: [1.,,-1.,1.,-1.,0.,0.0.,0.]

B: [0,0,0.,O0.,0.,1.,-0.5000000000 + 0.8660254040 I, -0.5000000000 -
0.8660254040 I]

NullSpace of R

{l0,0,1,0,0,0,0,0]1[1,0,0,0,0,0,0,0],[0, 1,0,0,0,0, 0, 01}
NullSpace of B
{[0,0,0,0,0,0,1,0],[0,0,0,0,0,1,0,0],[0,0,0,0, 1, 0, 0, O}
NullSpace of R*
{-1,0,0,0,0,1,0,0]I0,-1,0,0,1,0,0,0][0,-1,0,0,0,0, 0, 11}
NullSpace of B*

{[o,-1,0,0,1,0,0,0][0,-1,0,0,0,0,0, 1], [-1,0,0, 0, O, 1, 0, O}
FIXED POINTS DIMENSION 1

O 7 14 0 O O O 7 01101011
7 0 14 7 0 O O 10110110
14 14 0 14 0 O O 14 11011101
PROTO-M = O 7 14 0 7 0 14 14 N = 01101011
O 0 0 7 0 7 14 10110110
O 0 0 0 7 0 14 7 01101011
O 0 O 14 14 14 0 14 11011101
7 0 14 14 0 7 14 O 10110110

"RANK of Nis ", 3, "RANK of M is ", 6
"RANK of the KERNEL is ", 3

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

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

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

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

Group spectrum 1+t + t2 + 3

KERNEL STRUCT URE

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

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

m3=[,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0, 0,
00000000,10°000°0001000,1,10,0,1]

supp 3 ={1, 11, 22,40, 48,52,53, 56}

u3 =1[1,0,0,0,1,0,0,1,0,0,1,0,0,0,0,0,1,0,0,0,1,1,0,1,0,0,0,0, 1, 0, 0,
0o0100100,1,1,0001001,0,0,0,1,1,0,0, 1]

supp u3 =1{1,5, 8,11, 17, 21, 22, 24, 29, 34, 37, 40, 41, 45, 48,52, 53, 56}

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

RPARTS [1]
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BPARTS [1]

o = (1)

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

[1, 3, 2]
B-BLOCKS,

(3,1, 2]

with invariant measure, [1, 1, 1]

N by blocks, N - check: true

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

dim(span of partition vectors), rank(Ng), rank(N): 3,3, 3

LIE STRUCT URE

Dimension of Lie algebra: 23, Shape: 3 & 20/18

CLB =

_ O O =B O O = O

O O B O B O O =
SO r O O O +~ O

R and B Cycles. V.
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1 1 1 1 1
0005 OE 00 §O§ OOOO§
1 1 1 1 1
000O0O00DO0 53 §0§ 0000§
1 1 1 1 1
000O0O0O00DO0 55 §O§ 0000§
1 1 1 1 1
0005 OE 0O §O§ 0000§
Or = 11 g = 1 1 1
000O0O0O00DO0 55 §O§ 0000§
1 1 1 1 1
0007 OE 00 §O§ 0000§
1 1 1 1 1
000O0O00DO0 55 §O§ 0000§
1 1 1 1 1
00O0O0O0O0DO0 55 §O§ 0000§
Qr in Vec(K)? , {{4, 6}, {7, 8}}, true
Qg in Vec(K)?, {{1, 3, 8}}, true
-1 1 -1 1 =1 1 =1 -1
12 4 6 2 12 4 6 2
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6
- =1 1 -1 7 =1 1 =1
12 12 6 6 12 12 6 6
-1 =5 -1 1 -1 7 =1 1
V= 12 12 6 6 12 12 6 6
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6
-1 1 -1 1 -1 1 =1 -1
12 4 6 2 12 4 6 2
1l -1 1 -1 1 -1 1 1
12 4 6 2 12 4 6 2
-1 1 -1 1 -1 1 1 1
4 12 2 6 4 12 2 6

Omega-checks true, true

"I-V is singular"

3 3 5 5 -
nR=(oo 0 7% 0 7% 1% E)vs(oo 00000 0) ugvsQU-v)~1
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n3=(% 010000 %)vs(% 0

w|—

0000 %) Qg vs QU+V) 1

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

1! "range"’ [6’ 7’ 8]’ [[8l 71 6’ 8’ 7’ 8’ 6’ 7]’ [8’ 6’ 7’ 8’ 6’ 8’ 7’ 6]’ [7l 81 6’ 7’ 8’ 7’ 6’ 8]’
[7’ 6’ 8’ 7’ 6’ 7’ 87 6], [6’ 87 7’ 6’ 8’ 6’ 7’ 8]’ [6’ 7’ 8’ 6’ 7’ 6’ 87 7]]

2’ "range", [5’ 6’ 7]’ [[7’ 6’ 5’ 7’ 6’ 7’ 5’ 6], [7! 5’ 61 7’ 5’ 7’ 6’ 5]’ [6’ 7’ 5’ 6’ 71 6’ 5’
7]’ [6’ 5’ 7’ 6’ 5’ 6’ 7’ 5]’ [5’ 7’ 6’ 5’ 7’ 5’ 6’ 7]’ [5’ 6’ 7’ 5’ 6’ 5’ 7’ 6]]

3’ "range"! [4’ 7’ 8]’ [[81 7’ 4’ 8’ 7’ 8’ 4’ 7]! [8’ 4’ 71 8’ 4’ 8’ 7’ 4]’ [7’ 8’ 4’ 7’ 81 7’ 4’
8]’ [7’ 4’ 8’ 7’ 4’ 7’ 8’ 4]’ [4’ 8’ 7’ 4’ 8’ 4’ 7’ 8]’ [4’ 7’ 8’ 4’ 7’ 4’ 8’ 7]]

4’ "range"! [3’ 4’ 8]’ [[8’ 4’ 3’ 8’ 4’ 8’ 31 4]’ [8’ 3’ 4’ 8’ 3’ 8’ 4’ 3]’ [4’ 81 31 4! 8’ 4’ 3’
8],[4,3,8,4,3,4,8,3],[3,8,4,3,8,3,4,8],[3,4,8,3,4, 3, 8,4]

5’ "range"’ [4’ 5’ 7]’ [[7’ 5’ 4’ 7’ 5’ 71 41 5]’ [7’ 4’ 5’ 7’ 4’ 7’ 5’ 4]’ [5’ 71 41 5’ 7’ 51 41
71,15,4,7,5,4,5,7,4],14,7,5,4,7,4,5,7],[4,5,7,4,5,4,7,5]]

6’ "ra’nge"’ [2’ 3’ 4]1 [[4’ 3’ 21 41 31 4, 2’ 3]’ [4’ 2’ 3’ 4’ 2’ 4’ 3’ 2]1 [3’ 4’ 2’ 3’ 4’ 3’ 2’
4]’ [3’ 2’ 4’ 3’ 2’ 3’ 4’ 2]! [2’ 4’ 3’ 2’ 41 2, 3’ 4]’ [2’ 3’ 4! 2’ 3’ 2’ 4’ 3]]

7’ "range"’ [1! 3, 8]’ [[81 3’ ll 8’ 3’ 8! 1’ 3]’ [8’ 1, 3, 8’ ll 8’ 3’ 1]’ [3! 8’ 1’ 3’ 8’ 3’ 1!
8]’ [31 1’ 8’ 3’ 1’ 3’ 81 1]! [1’ 81 31 1’ 8’ 1! 3’ 8]’ [1’ 3’ 8’ 11 3, 1’ 8’ 3]]

8’ "range"’ [17 2’ 3]’ [[3’ 2’ 1’ 3’ 2’ 3’ 1, 2]’ [3’ 1’ 2’ 31 1’ 3’ 2’ 1]1 [2’ 3’ 1’ 2’ 3’ 2’ 1,
3]’ [2’ 1! 3’ 2’ 1’ 21 3! 1]’ [1’ 3’ 2’ 1’ 3’ 1’ 21 3]’ [1’ 2’ 3’ 1’ 2’ 1’ 3’ 2]]

001
"group has", 6, "elements” Group element1,1=|1 0 0
010

g1 = 1,3, 2]
g = [I1,3]
g3 = |[I1,2]]
94 = 1, 2, 3]]

g5 = |l

linear dimension, 5
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"Symmetric?", true

Is Z in Vec(K)? true
(h[2] 0 O Ah[2] 2h[1])

"Basis for Z(G)"
1, "coeff", 2

Z[1] =

O O =
o = O
o

2, "coeff", 1

011
Z[2]=|1 0
110

=

Check abelian

1, 2, true
1. 1. 1.
EIGS =
2. —-1. -1.
PermChars :=
1111 1
0110 1
0110 1
1111 1

Group spectrum: 1+ t+ t2 + 3

Molien Series to order 10: 1+ t+2t2+3t3 +4t% +5t° + 7t + 8t7 + 10t + 12
t9 + 14¢10

n-choose-rank
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{1,101, 2,314,142, 01, 2, 41}, {3, [1, 2, 51}, {4, [1, 2, 6]}, {5, [1, 2, 7}, {6, [1, 2, 8]}, {7, [1,
3,414 18,11, 3,514, {9, [1, 3, 6]}, {10, [1, 3, 71}, {11, [1, 3, 8]}, {12, [1, 4, 5]}, {13, [1,
4,60}, {14, [1, 4, 71}, {15, [1, 4, 8]}, {16, [1, 5, 6]}, {17, [1, 5, 71}, {18, [1, 5, 8}, {19,
[1, 6, 71}, {20, [1, 6, 81}, {21, [1, 7, 81}, {22, [2, 3, 41}, {23, [2, 3, 51}, {24, [2, 3, 6]},
{25,12,3,71},{26, [2, 3, 81}, {27, [2, 4, 51}, {28, [2, 4, 6]}, {29, [2, 4, 71}, {30, [2, 4,
81}, {31,12,5,61},{32,12, 5, 71},{33, [2, 5, 81}, {34, [2, 6, 71}, {35, [2, 6, 8]}, {36, [2,
7,814,{37,[3, 4, 51}, {38, [3, 4, 61}, {39, [3, 4, 71}, {40, [3, 4, 8]}, {41, [3, 5, 6]}, {42,
[3,5, 71}, {43, [3, 5, 81}, {44, [3, 6, 71}, {45, [3, 6, 81}, {46, [3, 7, 81}, {47, [4, 5, 6]},
{48, [4, 5, 71}, {49, [4, 5, 8]}, {50, [4, 6, 7]}, {51, [4, 6, 81}, {52, [4, 7, 8]}, {53, [5, 6,
71, {54, [5, 6, 8]}, {55, [5, 7, 81}, {56, [6, 7, 8]}

KERNEL HIERARCHY

T3 =
(10000000001000000000010000000

{1, 11, 22, 40, 48,52, 53, 56}

u3 =
(10001001001000001000110100001

{1,5,8,11, 17,21, 22, 24, 29, 34, 37,40, 41, 45,48,52, 53, 56}

picheck (2 2 4 4 2 2 4 4)

me =
(1200001210000200021022120212)

uz2 =
11 1 1111 11 111 11 1111 1 1]
(330303333033033303303333033

picheck (4 4 8 8 4 4 8 8)

ml=(4 4 8 8 4 4 8 8)

picheck (4 4 8 8 4 4 8 8)

Column Projections
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00000100
00000O0OO01
0000O0O0OT1O0
P = 00000100 idem-checks NO-checks
00000O0OO0CT1
00000100
0000O0O0O10O0
0000O0O0OO01
00000100
00001000
0000O0O0OT10O0
Py = 00000100 idem-checks NO-checks
00001000
00000100
00000O0OT1O0
000010O00O0
000100O00O0
0000O0O0OO0CT1
0000O0O0OT1O0
P3 = 00010000 idem-checks NO-checks
0000O0O0OO0C1
0001000O00O0
00000O0OT10O0
0000O0O0OO0C1
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0 00100O00O0
0 000O0O0O0O1
001000O00O
Py = 00010000 idem-checks NO-checks
0 000O0O0O0OT1
0O00010O0O00O0
001000O00O0
0 000O0O0O0O1
000100O0O
0O000O010O0O0
00000010
Ps = 00010000 idem-checks NO-checks
0O000O010O0O
000100O0O
00000010
0O00O0O010O0O
0 00100O00O0
01 0000O0O
00100O0O00O
Pg = 00010000 idem-checks NO-checks
01 000O0O00O0
000100O00O0
001000O00O0
01 000O0O00O
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idem-checks NO-checks

O OB OB O O &=
o O O O OO o o o
SO r O O O —» O O
O O O O o o o o
o O O O O O o o
o O O O O O O O
o O O O O ©o o o
_ O O =B O O = O

idem-checks NO-checks

O OB OB O O =
_ O O = O O = O
O B O O O = O O
o O O O O O O O
O O O O O O O o
o O O O O O O O
O O O O O O O o
O O O O O O O O

Row Projections

o A=
N|—
o B

(@)
N|—

N
N

N
(@)
(@)

N|—
(@)

AN

PP = idem-checks

o

o

o
N~

(@) A=
N|—
o B

(@)
N|—
o
(@)
N|—
(@)

ENE
D~
o
o
N[~
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N[N N N[N N[N N NN N[N [
NN N[N [ NN NN N[N N NN
NN N NS NN NS NN NS NS
NS NN NS NS NN NS NS NN
N NN NN N N[N N NN N[N
NN N[N N NN NN NN N N[N
NI NN NS NS NN NS NS NN
NN NS N NN NS NN NS NS
o | o o — | o o — N
o o —N O o o —lN O
=+ O ©O Hv O© Hv O o
o =+ O o =+ O o —|<r
| o o —|N o | o o
o o —lN O o o —lN O
o =+ O o =+ O o <
=+ O © H« O© Hv+ O o

CHECKING NULLSPACES

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

(%]
~
O
v
<
O
[aa]
[~
~
| © © w O
© o o o o
w o o o o
[7)
© oo | o
%)
| © © =~ ©
© o o oo
~ O © o o
~
© oo | o
© o o o
© o o = ©
© o - o o
©o - o o o
- O © © ©
i
o oo | o
i i
o | o o |
— —l
| © | o o
I
O
2
1
v
~

mAviakerNC(0 1 1 2 0)

MO is invertible. det= 381271/104976

wv

4

O

(V)

=

o

[aa]

[~
LR o T R R S R R )
+ + + + + + + +
N u©L uBL u©uL u©vu un»u u Yy
N r~ - ~ = o =
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nmxt = (8)

O OB O B O O &=

RNQR*

_ O O B O O +» O

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

BNoB* =

_ O O =B O O +~= O
_ O O =B O O = O
_ O O = O O = O
o O B O O O O ¥
_ O O = O O = O
o O O O O —» O O
O O O O = O O O
_ O O =B 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 rBHr O B O O ¥
o B O O O +» O O
O OB O B O O =
O OB O B O O =
o r O O O +» O O

Do these reconstitute N? , true

Ranks: 5, 5, "vs", 3
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7 11 7 7
0 0 4% 0 0 71
7 7 7 11
o 0 f 3z 0 0 3%
-7 -7 -7 -7
-11 =7 -7 =11
5 7 00 7 500
CNM = . 11 Skew T =
o 0 fz 0 0 3%
7 11 7 7
0 0 z% 0 0 %1%
-7 -7 -7 -7
-7 =11 -11 -7
2 6 00 % 7 00
0 002 0 000
0 0000 0 0%
O 0 00 0 0 00
=L o000 Ztoo
Skew Omega =
0 000 0 0 0%
0 002 0 000
0 00 0 0 00O
-1 -1
o oozt o oo
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1 1 1 1
0 0 15 13 0 0 15 13
o o L L o o L L

—_
N
[
N
[
N
|
N

|
[

|
[

o

o

|
[

|
[t

o

o

[
N
—
N
—
N
|
N

=l
N
(=Y
N
o
o
=l
N|—
=l
N
o
o

1 1 1 1
0 0 1 1o 0 0 1 1o
o o L L o o L L

[t
N
[
N
—
N
[
N

I
—

I
—_

o

o

I
-

I
—_

o

o

[y
N
[y
N
[y
N
-
N

||
(=Y
||
=
o
o
||
(=Y
||
(=Y
o
o

[
N
—
N
—
N
|
N

11 7 7 7
2272 00 0 0 %
7 1 7 7

§ 6 4 5§ 9 0 00 10010100
7z 7 11 7 7 01001001

i 7 3 37 9 0 0 3
00100010

o £ z 1 7 o 7 7
8 4 3 8 i 3 10010100
Mo = 7 11 7 7 Mo=l0 1001001

00 0 5% § 7 0
o 10010100
0 0 0 0 5 % 7 % 00100010
7 7 7 11 7 01001001

00 0 7 2 7 3 37

7 7 7 7 7 11

s 072 7 0 %5 73

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

NM = 7T + 21Q
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"IS NM in Vec(K)?", true

7 7 7 7 21 7 7 7 7 7 7 7 7 7 7 7 7 7
NM(Z§7 ————————————— 7525)

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

MN

63 63 413 63 63 322 133 805 133 189 805 133 133 189 805 133 8&C
29 29 58 29 29 29 58 174 58 58 174 58 58 58 174 58 17

T=22/1,rank = 3, ratio = 22/3 , n?/r = 64/3
T'=42/1,r =2/3,7/n%=11/32

pz =5/36, min T = 80/9, T-check is positive? 118/9
max r = 36/5 , r-check is positive? 7/12

IS NOMO a combination of T and Omega? , true
NoMo = 3T + 210

There are, 1, partitions and, 8, ranges, with a group size of, 6

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

dim span idems 6 vs no. of idems 8

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

"RG1" = {6, 7, 8}
"RG2" = {5, 6, 7}
"RG3" = {4, 7, 8}
"RG4" = {3, 4, 8}
"RG5" ={4,5, 7}
"RG6" = {2, 3, 4}
"RG7" =1{1, 3, 8}
"RG8" ={1, 2, 3}
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25 31 31 -8 -4 -4 -8 -1
18 72 36 9 9 9 9 72
31 25 31 -1 -4 -4 =8 =8
72 18 36 72 9 9 9 9
31 31 17 -1 =8 =8 =16 -1
36 36 9 36 9 9 9 36
=8 -1 =1 17 -1 =8 -1 -1
9 72 36 9 72 9 36 36
M = Nc =
-4 -4 -8 -1 25 31 31 =8
9 9 9 72 18 72 36 9
-4 -4 -8 -8 31 25 31 -1
9 9 9 9 72 18 36 72
-8 -8 -16 -1 31 31 17 -1
9 9 9 36 36 36 9 36
-1 -8 -1 -1 =8 -1 -1 17
72 9 36 36 9 72 36 9
31 =5 =5 31 =5 31 =5 =5
36 36 36 36 36 36 36 36
-5 31 =5 =5 31 =5 =5 31
36 36 36 36 36 36 36 36
-5 =5 31 =5 =5 =5 31 =5
36 36 36 36 36 36 36
31 =5 =5 31 =5 31 =5 =5
36 36 36 36 36 36 36 36
-2 31 =5 =5 31 =5 =5 31
36 36 36 36 36 36 36 36
31 =5 =5 31 =5 31 =5 =5
36 36 36 36 36 36 36 36
== =5 31 =5 =5 =5 31 =5
36 36 36 36 36 36 36 36
-5 31 =5 =5 31 =5 =5 31
36 36 36 36 36 36 36 36
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1 3L 31 -16 -8 -8 -16 -1
100 50 25 25 25 25 100
31, 31 -1 -8 -8 -16 -16
100 50 100 25 25 25 25
31 31 4 =1 =8 =8 -16 -1
68 68 8 17 17 17 68
-8 -1 -1 4 =1 =8 -1 -1
17 136 8 136 17 68 8
Mc-scaled = Nc-scaled =
-8 -8 -16 -1 ; 31 31 -16
25 25 25 100 100 50 25
-8 -8 -16 -16 31 ; 31 -1
25 25 25 25 100 50 100
-8 -8 -16 -1 31 31 4 -1
17 17 17 68 68 68 8
-1 =8 -1 -1 =8 -1 -1 4
136 17 68 8 17 136 68
-3 =3 -3 -3 =3
1 1 31 1 31 1 31 1
-5 -5 =5 -5 =5
33 1 3w 3w !l 3ol
> =2 ] =2 =2 =2 1] =2
31 31 31 31 31 31
-5 =5 -5 -5 =5
1 53 357 1 57 1 37 3%
-5 -5 =5 -5 -5
31 1 3w 31 ! 3ol
=5 =5 =5 -5 =5
1 31 31 1 31 1 31 31
-5 -5 -5 -5 -5 -5
317 31 ! 3 03T o3 b3
-5 -5 =5 -5 =5
ETE T s N N T
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1l -1 -1 1 -1 1 =1 -1
18 36 18 9 36 18 18 18
-1 1 -1 -1 1 -1 -1 1
36 18 18 18 18 36 18 9
-1 -1 1 =1 -1 -1 1 -1
36 36 9 18 36 36 9 18
1l -1 -1 1 -1 1 =1 -1
NoM. = 18 36 18 9 36 18 18 18 MoN.. —
R S S WS e DS s s L B
36 18 18 18 18 36 18 9
1l -1 -1 1 -1 1 =1 -1
18 36 18 9 36 18 18 18
-1 -1 1 -1 -1 -1 1 -1
36 36 9 18 36 36 9 18
-1 1 -1 -1 1 -1 -1 1
36 18 18 18 18 36 18 9
1l -1 -1 1 -1 1 =1 -1
18 36 36 18 36 18 36 36
-1 1 -1 -1 1 -1 -1 1
36 18 36 36 18 36 36 18
-1 -1 1 =1 -1 -1 1 -1
18 18 9 18 18 18 9 18
1 -1 -1 1 -1 1 -1 -1
9 18 18 9 18 9 18 18
commutator =
-1 1 =1 -1 1 -1 =1 1
36 18 36 36 18 36 36 18
1l -1 -1 1 -1 1 =1 -1
18 36 36 18 36 18 36 36
-1 -1 1 -1 -1 -1 1 -1
18 18 9 18 18 18 9 18
-1 1 -1 -1 1 -1 -1 1
18 9 18 18 9 18 18 9
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0 0 32 7 0 0 3 =
0 0 s 3% 0 0 = Iz
25 0 0 323200
%5 3 0 0 3 4 0 0
0 0 s 3% 0 0 3 Iz
0 0 32 73 0 0 3 =
S5 3 0 0 2 55 0 0
2 00 £ 3200

Eigenvalues M,

[0., 0.6666666667, 0.9583333333, 5.708333333, 2.764470495, 0.110529505,
2.754892744, 0.147885034]

Eigenvalues N,
[0.,0.,0.,0.,,0., 3.,2.474410667, 1.414478221]
Eigenvalues M.-scaled

[0., 0.6900000000, 1.633400282, 0.0713056009, 3.473569042, 0.417607428,
1.631532414, 0.0825852329]

Eigenvalues N.-scaled

[0., 0., 0.,,0.,0.,3.483870968, 2.873509162, 1.642619870]
NullSpace M,

{[1,1,1,1,1,1,1, 11}

NullSpace N,

{[_11 01 O’ 1’ 01 O’ O’ 0]’ [O’ _1’ 01 O’ 11 01 01 0]1 [_11 O’ O’ 01 O’ 11 05 O]’ [O’ 05 _1’ O’ 05 01
11 0]1 [01 _11 O’ O! 01 O! O’ 1]}

Eigenvalues M
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[0.6666666667, 0.9583333333, 5.708333333, 2.764470495, 0.110529505,
9.145704965, 0.142342103, 2.503619601]

Eigenvalues N
2.,3.,3,0,0.,0.,0.,0.]

NullSpace My

{}
NullSpace Ny

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

Eigenvalues M

[0., 0., -0.8750000000, -2.625000000, 2.950746158, -2.075746158,
5.795540962, -3.170540962]

Eigenvalues N

[0.,0.,0.,0.0.,,-3.,5.274917218, -2.274917218]
NullSpace M
{{1,0,0,-1,0,1,0,0],1[0,-1,0,0,-1,0,0, 1]}

NullSpace N
{[]—’ 01 01 _]-’ 01 01 01 0]1 [Ol 01 05 _11 01 ]-5 07 O]: [05 01 _]-1 05 01 O’ ]-’ 0]1 [O’ _]-5 01 O’ ]-’ 07
0) O]’ [O’ _11 O’ O’ 01 O’ O’ 1]}

Harmonic Basis

01101011
10110110
11011101
01101011
10110110
01101011
11011101
10110110
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{3,4,5,6,7,8}

TRACETWO =1
det AT =0

00

o
o o=
o
o
o
o [e21[¥,1

o
o
o 9=
o
o
o [e2][F;]

o [«2][9;]
(@)
o o=
(@)

o
o
o
o

AT =

o o=

o [«2][9;]
o (e][V;]

o

o
o A=

o

o
o
o
o (<2119, BN« 11V, ]
o
o
o
o A~ O

A

5
6
AT ranking is 3, "vs", 6

Level2det=ﬁ(4+s)(—14+25+52)(—3+s)(2+s+52)(—1+s)

RANK of R is 6

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

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

"R CYCLES", 1 + v[8] v[7]
"B CYCLES", (1 + v[2] v[4] v[7] (1 + v[1] v[3] v[8])
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Eigenvalues
R: [0.,0.,0.,0.,0,0., 1., -1]

B: [1.,-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.8660254040 I, 1.,
-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.86602540401, 0., 0.]

NullSpace of R

{[1,0,0,0,0,0,0,0]1I0, 1,0,0,0, 0, 0, O]}
NullSpace of B
{[0,0,0,0,1,0,0,0]1I0,0,0,0,0, 1, 0, O]}
NullSpace of R*
{[0,0,0,0,1,0,0,-1],[0,0,0,0,0, 1, -1, O]}
NullSpace of B*
{[0,0,0,0,0,1,-1,0],10,0,0,0, 1, 0,0, -1J}
FIXED POINTS DIMENSION 1

1 1 3 1 1 3
01353237 7%3
101 11331
08 0 0000 O 2 2 44 %41
800 0000 O 114573113
2 2 4 4 4 3
000 1600 0 O
11791331
0016 0 00 0 O 2 2 4 4 4 3
PROTO-M=10 00 008 0 of “7|z1 3
1 1
000 O 80 0 O
131370001
00 O O OO 0 16 4 4 4 1
000 O 0016 O 131 3
31 3 1

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

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

Group spectrum 1+t + t2

KERNEL STRUCT URE

"PT1" = {{1, 4, 5, 8}, {2, 3, 6, 7}}
"PT2" ={{1, 4,6,7},12,3,5, 8}
"PT3" = {{1, 3, 6, 7}, {2, 4, 5, 8%}

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

m2 =[1,0,0,0,0,0,0,0,0,0,0,0,0,2,0,0,0,0,0,0,0,0, 1, 0,0, 0, 0, 2]
supp 2 = {1, 14, 23, 28}
u2=104,2,2,3,1,1,3,2,2,1,3,3,1,4,3,1,1,3,1,3,3,1,4,4,0,0, 4, 4]

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

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

(1 1 1 1
3‘(3 6 3 6)
RPARTS [3, 1, 3]
BPARTS [3, 1, 2]

(111
o= (4 4 2)
Action of R and B on the blocks of the partitions:

R-BLOCKS,
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[4,5,6,1,1, 4]
B-BLOCKS,
[3,6,5,2,1,4]
with invariant measure, [2, 1, 1, 2, 1, 1]

N by blocks, N - check: true

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

bg =1{2,3,6,7}
dim(span of partition vectors), rank(Ng), rank(N): 4, 4, 4

hi2] h[1] O 0 0
h(l] h2] O 0 0
0 0 h[2] h[1] O
h[1l] h[2] O 0
0 0 h[2] h[1]
0 h[1] h[2] O 0
0 0 0 h[2] h1]
0 0 0 h[1] h[2]

o O O

Centralizer =

o O O O O
o O O o o

o O O o O

0
0
0

LIE STRUCT URE

Dimension of Lie algebra: 21, Shape: 11® 10/8
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-1 0 0 11

1 0 0 00O

0 -1 0 11

0O 1 0 0O

CLB =

0O 0 -111

0O 0 1 0O

0O 0 O 10

0O 0 O 01

R and B Cycles. V.

1 1 1 1 1
0000003 5 3030000 3
1 1 1 1 1
00000035 5 O§O§OO§O
1 1 1 1 1
0000005 5 3030000 3
1 1 1 1 1
00000035 5 0303500350
Or = 11-QB=1 1 1
0000005 5 §O§OOOO§
1 1 1 1 1
0000003 5 0303500350
1 1 1 1 1
00000035 5 O§O§OO§O
1 1 1 1 1
0000005 5 3030000 3

Qr in Vec(K)? , {{7, 8}}, true

Qpin VecK)?, {{1, 3, 8}, {2, 4, 7}}, true
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-1 1 -1 1 -1 1 -1 -1

12 4 (9] 2 12 4 6 2

i -1 1 -1 1 -1 -1 -1

4 12 2 6 4 12 2 6

-5 -1 1 -1 7 =1 1 =1

12 12 6 6 12 12 6 6

-1 -5 -1 1 -1 7 =11

V= 12 12 6 6 12 12 6 6

-1 1 -1 1 -1 1 1 1

4 12 2 6 4 12 2 6

1l -1 1 -1 1 -1 1 1

12 4 6 2 12 4 6 2

1l -1 1 -1 1 -1 1 1

12 4 6 2 12 4 6 2

-1 1 -1 1 -1 1 1 1

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

_ 1 1 1 1 -1

nR_(o 000003 E)vs(o 000001 i) Qg vs Q(I-V)

nB:(é 111g9l %)vs(o 000000 O0) ugvsQ+V)1
LOCAL GROUPS

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

1, "range", [7, 8],118,7,7,8,8,7,7,8,17,8,8,7,7,8, 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, 7},{2, 3, 5, 8}}

1, "range", [7, 8],1[8,7,7,8,7,8,8,7],17,8,8,7,8,7, 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]
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4,"range", [1, 2],1[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], [[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, 41, [[4, 3,4, 3,3,4,4,31,[3,4,3,4, 4, 3, 3,4l
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 = <O 1>

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

"Symmetric?", true

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

"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 0>
01

2, "coeff", 1

2[2]=(0 1)
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. -1.
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PermChars : =

= N =
= O =

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+t + 2t2 423 + 3t4 + 3t5 +4t% + 47 + 5t8+ 5t9
10
+ 6t

n-choose-rank

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

KERNEL HIERARCHY

T2 =
(1000000000000200000000100002)

{1, 14, 23, 28}

uz2 =
(4223113221331431131331440044)

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

picheck (1 1 2 2 1 1 2 2)

ml=(1122 112 2)
ul=(2 2222 2 2 2)

picheck (1 1 2 2 1 1 2 2)
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Column Projections

000O0O00O

000O0O00O

o
o
o
o
o
o

idem-checks NO-checks

O R KR O dF Hw P pw
R O O KR dw L Dlw HE

o O O O O
o O O O O

idem-checks NO-checks

= O O R Aw DM Dlw DRk
O Rk R O N Dw N Dw

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

o O O o

o O O o
A~ DMw Dw DR O = N N
Hlw D= DR Dw R, O NE N

o O O o

o O O o

o O o o

o O O o

o O
o O
o O
o O
o O

o
o
o
o
o
o

0 idem-checks NO-checks

DR, DMw Dlw D~ N NFE O R
Alw D~ DR Dlw N NRF = O
o
o
o
o
o

Row Projections
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idem-checks

idem-checks

- O o M Am O o —|m o NN Am O -l O o —|m
o —|mn —m o o M —m o —|m o o —|n o N | o
o —lo «Hlo O o |l o o - O o o O - =l O

—lo O o —lo - O o —|© o —lo -Hwo O - O o —|©

—|N o o —ln A (@] o | —i|on o o —|n o M —|m o
o —ln M o o M —mn o o —ln M o —|m o o —|n
o -l «lo O o —lo -Hlo O o -l =lo O —lo O o —|©

—lo O o —lo -Hlo O o —|© - O o o O o -l O

Il Il
— (V]
o o
o o
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%)

4

9]

(V]

e

It

S

(]

S
o —|mn o M | o o —|m
| o —|mN (@] o M M o
—lo O —lo O o —lo -Hlo O
o —lo O —lo —Hlo O o —|©
(@] —|N o —|lMn M o o —|N
| o —|N (@] o —|lMm | o
o —|© o —l©o o o o —|©
—|© o —|© o o —l©o | o

I

m

o

o

<t sln &+ Sm o o Ym
<+ Sln & tlm o Ym 8w o
NN o~ NN o~ 0| o o co|m
Wi ol © Yln & wIm <l <
0lm oolm m_3 o < <+ <t <|mn
© om <M MmN N N~
oM o <N <N N[ ~ o~ N[N
Il
=
Z
_I__R —|< _I__R -t M O © Hm
<t _I__H <t 1_H o —mn Al o
o H|F e Y © Hlo e o
_I__M |00 _I__M —jco o O o —|©
o Hlo © —m it A AN i
o O —Alm O l_n < < _I__R
o —i|© l_u 1_u —i|co 1_M 1_M —i|co
—|© o _I__R _I__H .I._.M |00 |0 _I__M
I
-

CHECKING NULLSPACES

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

S o o A
o O +=H O
o = O O
011—|__
- O O O
- O O O
N = -
N N T
TT T e

ker N¢
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t t —-S -5 s S -t —t
00 —s+t —s+t 00 —-t+s —t+s RB checks
00 —-s+t —s+t 00 —-t+s —t+s
00 0 0 00 0 0
mAviakerNC (-1 1 1 1)
O 0 -1 0 O -t 0 s
O 0 1 O O t 0 -s
O 0 0 -1 -s 0 -t
O 0O o0 1 0 t
ker Mg = > RB checks
-1 0 0 O 0O s 0 -t
1 0 0 O 0O -s 0 t
o 1 0 O 0 -s 0 t
0 -1.0 0 0 s 0 -t
1 -1 0 0 1 t 0 s 0 O
0O 1 0 0 O S 0O —-s 0 s+t
1 0 -1 0 1 s+t -t 0 —-s s+t
O 0 1 0 O 0 t O 0
ker M = s RB checks
1 0 0 -11 t 0 -t 0 s+t
O 0 0 1 O S O t O 0
0 0 0 01 s 0 t 0 ©
10 0 00 t 0 -t 0 s+t

nxT=(4 0 0 0 4)
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31 1 3 3 1
102277773
01133113
4 4 4 4 4 34 10000000
%%100110 01 000O0O0O
L s 00100000
a3 011001 ~looo10000
RNQR* = RR* =
%%011001 00001001
- 00000110
22100110 00000110
%%100110 00001001
1 3
13011001
1 3 1 3 3 1
102277773
01313113
4 4 4 4 4 34 10000000
13 701111 01 0000O00O
4 4 2 2 2 2
31,,1111 00100000
|7 3 2 2 2 2 00010000
SNoB™ =1, 3 1 | B =l 0001001
74221001
11 00000110
722530110 00000110
31 1 1 00001001
2232320110
1 3 1 1
74221001

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 2
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o o 2% 0 o ¢¢
o o0 8% 0 o 28
2 Foo0o32Foo
-8 -8 -8 -8
CNM=TTOO?TOO Skew T =
o 0o 2% 0 o £¢
o o 2% 0 o £¢
$Fo0E P
L PFooF oo
0 055 0 0 3 5=
= 3 0 0 5 2 0o
= 3 0 0 ZF 54 0 0
0 o L1l o o0 ol Skew Omega =
24 8 6
0 0 % 5 0 0 ¢ 0
2 5300 0 F 00
>+ 5 0 0 ZF 0 0 0
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1 1 1 1
0 0 15 13 0 0 15 13
o o L L o o L L

—_
N
[
N
[
N
|
N

|
[

|
[

o

o

|
[

|
[t

o

o

—
N
[a—Y
N
—
N
[
N

=l
N
(=Y
N
o
o
=l
N|—
=l
N
o
o

1 1 1 1
0 0 1 1o 0 0 1 1o
o o L L o o L L

[t
N
[
N
—
N
[
N

I
—

I
—_

o

o

I
-

I
—_

o

o

[y
N
[
N
[y
N
[
N

||
(=Y
||
=
o
o
||
(=Y
||
(=Y
o
o

—
N
—
N
—
N
[
N

£80 00000 [olilzil
550 0000 of [o113321%:
00 o000 of [1lioliil
000 0220 o 131231001
ooo0 o0o%%o0 o 31310110
000 0 o0o0L 18 31310110
000 000%™ 131231001

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

NM = 16T + 0Q

Q(1111111111111111)
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"IS NM in Vec(K)?", true

16
3

w|h
w|h
N
N
wIiN
w|oo
wloo
o
wloo
N —

8 4
NM(§§424

WIN

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

MN(zzuzmzﬁzﬂg

wloo

w|h
N
N

(VS]] \N)

9
3
T=132/1,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
NoMg = 0T + 320
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, 5, 8}, {2, 3, 6, 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}
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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
3. -5 13 13 1 11 11 1
36 36 36 36 9 18 18 9
-5 31 13 13 11 1 1 11
36 36 36 36 18 9 9 18
13 13 31 -5 1 11 11 1
36 36 36 36 9 18 18 9
13 13 -5 31 11 1 1 11
36 36 36 36 18 9 9 18
1 1 1 11 31 =5 =5 31
9 18 9 18 36 36 36 36
i1 1 1 1 -5 31 31 =5
18 9 18 9 36 36 36 36
i1 1 1 1 =5 31 31 =5
18 9 18 9 36 36 36 36
1 1 1 11 31 =5 =5 31
9 18 9 18 36 36 36 36
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-2 =2 -1 -1 =2 =2
11 5 = 5 35 35 3
-2 -2 -1 -1 -2 =2
11 = 5 5 35 35 3
-1 -1 -1 -1 -1 -1
7 2 17T 7 7 7
-1 -1 -1 -1 -1 -1
% 3 Y1 7 7 7 7
Mc-scaled = Nc-scaled =
-1 -1 =2 =2 7 1 =2 =2
5 5 5 5 5 5
-1 -1 -2 =2 -2 =2
5 35 35 35 1 5 7
-1 -1 -1 -1 -1 -1
% 7 2 2 4 7 1 1
-1 -1 -1 -1 -1 -1
% 4 2 2 4 2 1t 1
] =5 13 13 4 22 22 4
31 31 31 31 31 31 31
-5 ; 13 13 22 4 4 2
31 31 31 31 31 31 31
13 13 | =5 4 22 22 4
31 31 31 31 31 31 31
1313 -5 ; 22 4 4 2
31 31 31 31 31 31 31
4 22 4 22 1 =5 =5 3
31 31 31 31 31 31
2 4 2 4 -5 1 1 =3
31 31 31 31 31 31
2 4 2 4 -5 1 1 =3
31 31 31 31 31 31
4 2 4 2 1 =5 =5 4
31 31 31 31 31 31
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NcM¢e = McN¢ = commutator =

o O O O O O O o
o O O O O o o o
o O O O O O O o
o O O O OO o o o
o O O O O O o o
o O O O O o o o
o O O O O O o o
o O O O O O o o

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

o O O O O o o o

O 000 0 o0 o o0 O o o o o o o
O O 0O 0O 0O 0 o0 o ©o o o o o o o
O 000 0o o o0 o0 o o o o o o
O O 0O 0O 0O o0 o0 o© o o o o o o o
O 00000 o o0 o0 oo o o o o

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

Eigenvalues M,

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

Eigenvalues N,

[0.,0.,0.,0., 1., 2.888888889, 2.618033988, 0.381966012]

Eigenvalues M.-scaled

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

Eigenvalues N-scaled

[0.,0.,0.,0.,1.161290323, 3.354838710, 3.040297535, 0.443573433]
NullSpace M,

{[_11 11 O’ O’ 01 O’ O’ 0]’ [O’ O’ 01 01 _1’ 11 01 0]1 [11 O’ 11 05 11 O’ 11 0]’ [O’ O’ _11 11 O’ 01
00I[1010,1,0,0, 1]}

NullSpace N,

{[_15 _1’ 11 11 01 O’ 0’ 0]’ [O’ 0’ 01 O’ O’ _11 1’ O]’ [_1’ _1’ 01 O’ O’ 15 01 1]1 [_11 _]-’ 0’ 01
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1,1,0,001
Eigenvalues My
[10.66666667, 5.333333333, 10.66666667, 5.333333333, 0.,0.,0., 0.]

Eigenvalues N

(0., 0.,0.,0.,1.,4.,2.618033988, 0.381966012]

NullSpace M

{[O’ 01 O’ O’ _11 1’ O’ 0]’ [O’ O’ 01 01 O’ 05 _11 1]1 [_11 1’ O’ 01 O’ O’ 05 O]’ [O! 05 _1’ 11 05 01
0, O}

NullSpace Ny

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

Eigenvalues M

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

Eigenvalues N

[0, 0.,0.,0.,-1.,4.,-0.381966012, -2.618033988]
NullSpace M

{}

NullSpace N

{[_15 _]-! 01 05 ]-7 11 01 0]1 [_11 _]-1 O’ O! ]-5 O! 11 0]’ [O! 01 01 01 _11 01 01 1]5 [_15 _1’ 11 1’
0,0, 0, 0

Harmonic Basis
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04223113

4 02 213 31

22 043113

22401331

31310440
13134004
131340204
31310440
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