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T-Run

[3I 3’ 5’ 5’ 1’ 1]’ [2’ 4’ 6’ 6’ 4’ 2]
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m=1[1,1,1,1,1, 1]
6=1[2,2,2,2,2,2]
POSSIBLE RANKS

1x6
2 X3

BASE DETERMINANT 91/512,.1777343750
NullSpace of A
{5, 6},{1, 2, 3, 4}
Nullspace of A
[{2, 4}{1, 3}] °," [{5},{6}]
STRATIFIED CYCLE COVERS

Degree 0
1

Degree 1
0

Degree 2
v[4] v[5]

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

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

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

Degree 6
4 v[1] v[2] v[3] vI4] v[5] v[6]

TRACE TWO =1
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det AT =0

o («2][%;]
|~ O
[«2][9;]

o

o

o
o
o
o

AT

o

o

o

o
o A~ O~
O Ol Oun

00

o= O
o [)][¥;]

2
6
AT rankingis 1, "vs", 4

LeveI2det=5_T32(—1+s)(l+s)(91+29$—1152+3S3)

RANK of R is 3

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

B rankingis 1, "vs", 3
BBAR ranking 1, "vs", 3

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

Eigenvalues

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

B: [0,0.,0., 1.,-0.5000000000 + 0.8660254040 I, -0.5000000000 -
0.86602540401]

NullSpace of R
{lo, 1,0,0,0,0]1I0,0,0,1,0,0]I0,0,0,0,0, 1]}

NullSpace of B
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{[o,0,1,0,0,0]I0,0,0,0,1,0]I[1,0,0,0, 0, O}
NullSpace of R*
{-1,1,0,0,0,0]I0,0,-1,1,0,0]][0,0,0,0, -1, 1]}
NullSpace of B*

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

1 1

0l1111
002020 . )
000202 301151
200020 110011

PROTO-M = N =

02000 2 1100011
202000 111101
020200 1 1

l111lo

"RANK of Nis ", 4, "RANK of M is ", 6
"RANK of the KERNEL is ", 3

“ldemSolvability Check", 1 "Trace mark", 1, "Rank mark", 3, "for kernel rank", 3

degree 1: %( v[l] + v[2] + v[3] + v[4] + v[5] + v[6])
degree 2: % ( v[1]v[3] + v[1]v[5] + v[2]v[4] + v[2]v[6] + v[3]v[5] + v[4]v([6])
degree 3 : S (V1Iv[3]vIS] + vI2]vi4lvi6])

2 3

Group spectrum 1+ t+ t“ +t

KERNEL STRUCT URE
"PT1" = {{1, 6}, {2, 5}, {3, 4}}
"PT2" = {{1, 2}, {5, 6}, {3, 4}}
"RG1" = {2, 4, 6}

"RG2" ={1, 3, 5}
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m3=[0,0000100000000,1,0,0,0,0, 0]

supp 13 = {6, 15}

u3=1[1,10,00,2,1,2,1,0,0,1,2,1,2,0,0,0, 1, 1]

supp u3 = {1, 2, 6, 7, 8,9, 12, 13, 14, 15, 19, 20}

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

(43

RPARTS [2, 2]

BPARTS [1, 1]

(1)

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

[3,3,5,5, 1]
B-BLOCKS,

[2,5,5,2,4]

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

N by blocks, N - check: true

by =1{1, 2}
b, = {1, 6}
by = {5, 6}
bg =12, 5}
bs = {3, 4}

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

4,4,4
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h(l] 0 hl2] 0 hl2] O
0 h[1] 0 hl2] 0 h[2]

h[2] O Ah[1] O h[2] O
0 hn2] 0 h~1] O h2]

h[2] O h[2] O A[1] O
0 h[l2] O h[2] O h[1]

Centralizer =

LIE STRUCT URE

Dimension of Lie algebra: 13, Shape: 8@ 5/4

11 -11 -1

10 0 0 O

00 1 0 O

CLB =

00 O 1 O

00 O 0 1

01 0 O O

R and B Cycles. V.

1 1 1 1 1 1
303030 030303
1 1 1 1 1 1
303030 030303
1 1 1 1 1 1
303030 030303
QR_l 1 1 {2 = 1 1 1
303030 030303
1 1 1 1 1 1
30353030 030303
1 1 1 1 1 1
303030 030303

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

Qg in Vec(K)?, {{2, 4, 6}}, true
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1l =5 1 -1 1 1
12 1 3 6 12 12
1 -1
0o 0 5 =5 0 0
1l =5 -1 1 13 -11
v 24 24 12 6 24 24
1l =5 -1 1 13 -11
24 24 12 6 24 24
3 1 1 -1 -1 =1
8 8 4 2 8 8
11 -7 1 =1 -1 =1
24 24 12 6 24 24
Omega-checks true, true
nR=(% 0303 O)vs(% 0303 o) uQg vs Q(-v) ~1

n3=(o lolo %)vs(o

Wl
o
Wl
o
w|—

) Qg vs QU+ V) ~1

LOCAL GROUPS

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

1, "range”, [2, 4, 6], [[6, 4, 2, 2,4, 6],[6, 2, 4,4, 2,6],[4,6, 2, 2,6, 4],[4, 2,6,6, 2,
4],[2,6, 4, 4,6, 2],[2,4,6,6, 4, 2]]

2,"range", [1, 3,5],[[5,3, 1,1, 3,5],[5,1,3,3,1,5},[3,5,1,1,5,3],[3,1,5, 5, 1,
3], [L,5,3,3,5,1],[1, 3,5, 5, 3, 1]]

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

1, "range”, [2, 4, 6], [[6, 6, 4, 4, 2, 2],[6, 6, 2, 2,4, 4],[4,4,6,6, 2, 2],[4,4, 2, 2,6,
6], [2,2,6,6,4,4],[2, 2,4, 4,6, 6]]

2,"range", [1, 3, 5], [[5, 5,3, 3,1,1],[5,5,1,1,3,3},[3,3,5,5,1,1], 3,3, 1, 1, 5,
51,11, 1,5,5,3,3],[1, 1, 3,3, 5, 5]]

010
"group has", 6, "elements" Group element1,1=]1 0 O
0 01

g1 = |1, 2]]
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g2= 1

g3 = 1,3, 2]
94 = 2, 3]l

gs = [I1,3]]
linear dimension, 5

"Symmetric?", true

Is Z in Vec(K)? true
(h[2] 2h[1] - h[2] O h[2] hi2])

"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 : =

e N R )
= W W =
_ O O =
o N R ]
e S N )
_ O O =

8 of 79 08/21/2008 02:05 PM



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

2 3

Group spectrum: 1+ t+t“+t

Molien Series to order 10: 1+ t+ 2t% +3t3 +4t* +5¢° + 7t% + 8t7 + 10t8 + 12
t9 + 14t10

n-choose-rank

{1, 11, 2,31},{2,[1, 2, 4]}, {3, [1, 2, 51}, {4, [1, 2, 61}, {5, [1, 3, 41}, {6, [1, 3, 51}, {7, [1,
3, 61}, {8, [1, 4, 51}, {9, [1, 4, 6]}, {10, [1, 5, 6]}, {11, [2, 3, 41}, {12, [2, 3, 5]}, {13, [2,
3, 61}, {14, [2, 4, 51}, {[2, 4, 6], 15}, {16, [2, 5, 6]}, {17, [3, 4, 51}, {18, [3, 4, 6]}, {19,
[3, 5, 6]} {20, [4, 5, 6]}

KERNEL HIERARCHY

m=(00000100000000100000)
{6, 15}
u3=(11000212100121200011)
{1,2,6,7,8,9,12, 13, 14, 15, 19, 20}

picheck (1 1 1 1 1 1)

m=(010100101010010)

picheck (2 2 2 2 2 2)

Column Projections
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idem-checks NO-checks

o o o O O (@)
O NF O O R N=
o o o O O o
(@) (@] = = O o
o o o O O o
= NF O O O N

o O

o O O O o O

idem-checks NO-checks

O O O O o o
O O =k K=
O O O O o o

N O © O Nk E
NRF —m O O Nk O

Row Projections

1
50000

N~

o
N|—
o
o
N|—
o

PP = idem-checks

o
o
N~ N~
N~ N
o
o

o
N[~
o
o
N[~
o

N|—
o
o
o
o

N|—
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1 1
330000
1 1
230000
oo%%oo
PP, = L1 idem-checks
ooi1loo0
1 1
0000123
1 1
000013
1 1 1
230007
11 1 432223
42004O
L 3422 32
0035300 224 4 2 2
T= NM =
00%%00 2 2 4 4 2 2
1 . 2322 43
07005 3 322234
1 1 1
7 00073

CHECKING NULLSPACES

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

-110 0 -11 000O0O0DO
ker N¢c = RB checks
O 01 -1 0 O 000O0O0O

mAviaker NC (-1 1)

-1 0 -1 0 s -t 0 -t
0 -1 0 -1 t 0 O
ker Mg = L o 00 0 st RB checks
0 1 0 O 0 s
0O 0 1 O -s t -s O
0 0 0 1 -5 —t —s -t
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O 001 O 0 0O s O
0O 00O 1 t 0O s 0 O
0O 010 O -t s+t t t -
ker M = > RB checks
1 000 O -t s+t t t -t
0 100 O 0 s O
-1111 -1 0 0 s t
nxt=(0 2 2 2 0)
110000 110000
110000 110000
001100 001100
RNoR* = , RR* =
001100 001100
000011 000011
000011 000011
100001 100001
010010 010010
001100 001100
BNoB* = ,BB* =
001100 001100
010010 010010
100001 100001
Do these reconstitute N? , true
Ranks: 3, 3, "vs", 3
0000O00O 0000O00O
0000O00O 0000O00O
0000O00O 0000O00O
CNM = Skew T = Skew Omega =
0000O00O 0000O00O
0000O00O 0000O00O
0000O00O 0000O00O
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000000
000000
000000
000000
000000
000000
12000 3
202020 . .
020202 210050
Mo_zozozo NO_001100
020202 001100
2 02 020 0%001%
020202
200031

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

NM = 4T + 12Q

00O00O

-
—
N[
N|—

]|
N
N

"IS NM in Vec(K)?", true
NM(1 222224332223 4)
"IS MN in Vec(K)?", true

MN(1 2 2 222 4332223 4)
T=12/1,rank =3 ,ratio=4/1,n%/r=12/1
T'=24/1,r =2/3,1/n%=1/3

pz =1/6,min T = 6/1, T-check is positive? 6/1
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maxr = 6/1, r-check is positive? 1/2
IS NOMO a combination of T and Omega? , true
NoMgo =0T + 12Q

There are, 2, partitions and, 2, ranges, with a group size of, 6

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

dim span idems 4 vs no. of idems 4
"PT]." = {{]-1 6}5 {2’ 5}5 {3’ 4}}
"PT2" = {{1, 2}, {5, 6}, {3, 4}}

"RG1" = {2, 4, 6}
"RG2" ={1, 3, 5}
> 1 =1 -1 =
6 3 6 6
1 -1 1 -1 1 -1 1 05 -1 -1
3 6 6 6
-1 1 -1 1 -1 1
=1 =1 5 5
1 -1 1 -1 1 -1 6 6 6 6
Mc = Nc =
-11 -1 1 -1 1 =1 -1 5 5 =
1 -1 1 -1 1 -1 © ° ° °
-1 1 -1 -1
-1 1 -1 1 -1 1 6 3 6 6
1 =1 =1 =1
3 6 6 6
1 -1 1 -1 1 -1
-11 -1 1 -1 1
1 -1 1 -1 1 -1
Mc-scaled = Nc-scaled =
-1 1 -1 1 -1 1
1 -1 1 -1 1 -1
-1 1 -1 1 -1 1

W[ m|
|
[

|

wl—  Oluni ml

= = =
I ol o W=
= =

ol Wl ml
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] 2 =1 -1 -1 2
5 5 5 5 5
2 ;] -1 -1 2 -1
5 5 5 5 5
~1 -1 ~1 -1
5 35 11 5 75
-1 -1 -1 -1
5 35 1 5 75
-1 2 -1 -1 4 2
5 5 5 5 5
2 -1 -1 -1 2 4
5 5 5 5 5
00000O00O 000000
00000O0O 000000
00000O0O 000000
NcMce = McN¢ = commutator =
00000O0O 000000
00000O0O 000000
00000O0O 000000
000000
000000
000000
000000
000000
000000

Eigenvalues M,

[0, 0.,0.,0.,0.,6.]
Eigenvalues N,
[2.,0,0,1,1, 1]
Eigenvalues M-scaled
[0, 0.,0.,0.,0.,6.]
Eigenvalues N.-scaled

[2.400000000, 0., 0., 1.200000000, 1.200000000, 1.200000000]
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NullSpace M,
{{1,0,0,0,-1,0]1[0,1,0,0,1,0]I[0,0,1,0,-1,0]I0,0,0,1,1,0]I0,0,0,0, 1, 1]}
NullSpace N,

{l0,0,-1,1,0,01,[-1,1,0,0, -1, 11}

Eigenvalues Mg

[6., 6.,0.,0.,0.,0.]

Eigenvalues N

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

NullSpace Mg

{[o, o,-1,0,1,0lI[o0,-1,0,0,0,1],[1,0,-1,0,0,0], [0, -1, 0, 1, O, O}
NullSpace N

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

Eigenvalues M

4., 4., -2.,-2.,-2.,-2.]

Eigenvalues N

4., -2.,-1,-1,0.0]

NullSpace M

{}
NullSpace N

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

Harmonic Basis
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TRACE TWO =1

det AT =0

AT

0

o

A~ O~

o [«)][9;]

0

2
6

o [«2] [V, <] [=)

o

o o

[«3][9;]

o

o o] [N =)

o

o ol Olun

AT rankingis 2, "vs", 5

Level 2 det =

2
512

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

(—1+s)(—91—925—4252—4s3+554)
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BBAR ranking 1, "vs", 3

"R CYCLES", 1 + v[1] v[3] V[5]
"B CYCLES", 1 + v[2] v[3] v[6]

Eigenvalues

R: [0, 0., 0., 1.,-0.5000000000 + 0.8660254040 I, -0.5000000000 -
0.86602540401]

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

NullSpace of R

{[o, 1,0, 0,0, 0], [0,0,0,0,0, 1]}
NullSpace of B
{[0,0,0,0,1,0]I1,0,0,0, 0, O]}
NullSpace of R”
{l0,0,-1,1,0,0],[0,0,0,0, 1, -1}}
NullSpace of B*
{[0,0,-1,1,0,0],[-1,0,0,0,0, 1]}
FIXED POINTS DIMENSION 1

1 1
0l11114
001120 . )
001102 301151
110011 110011
PROTO-M = N =
110001 1 110011
201100 111101
2 2
021100 1 1
11110

"RANK of Niis ", 4, "RANK of M is ", 5
"RANK of the KERNEL is ", 3

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

degree 2: % (vI1]v[3] + v[1]v[4] + 2v[1]v[5] + v[2]vI3] + v[2]v[4] + 2v[2]v[6] + Vv[3

Ivi5] + v[3]v[6] + v[4]v[5] + v[4]v[6])
degree 3 : % (v[1]v[5] + v[2]vi6]) (v[3] + v[4])

2 3

Group spectrum 1+ t+t“ +t

KERNEL ST RUCT URE

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

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

m3=1[0,000010,10000,10,1,0,0,0,0, 0]

supp M3 = {6, 8, 13, 15}

u3=1[1,10,00,2,1,2,1,0,0,1,2,1,2,0,0,0, 1, 1]

supp u3 = {1, 2, 6, 7, 8,9, 12, 13, 14, 15, 19, 20}

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

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

(1 1
x= (2 2)
Action of R and B on the blocks of the partitions:

R-BLOCKS,
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[3,3,5,5, 1]
B-BLOCKS,
[2,5,5, 2, 4]
with invariant measure, [1, 1, 1, 1, 2]

N by blocks, N - check: true

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

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

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

LIE STRUCT URE

Dimension of Lie algebra: 18, Shape: 8 &

CLB =

_ O O O O »

R and B Cycles. V.

10/8

O O B = O O

S O O O~ =

o = O O O
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1 1 1 1 1 1
303030 033003
1 1 1 1 1 1
303030 033003
1 1 1 1 1 1
303030 033003
R = 1 1 1 02 = 11 1
303030 033003
1 1 1 1 1 1
303030 033003
1 1 1 1 1 1
303010 033001
Qr in Vec(K)? , {{1, 3, 5}}, true
Qpin Vec(K)?,{{2, 3, 6}}, true
1l =5 1 -1 1 1
12 1 3 6 12 12
-1 1
o o 3t I o o
1l =5 -1 1 13 -11
V= 24 24 12 6 24 24
|l -5 -1 1 13 -11
24 24 12 6 24 24
3 1 1 =1 -1 -1
8 4 2 8 8
11 -7 1 -1 -1 =1
24 24 12 6 24 24
Omega-checks true, true
(1 1 1 1 1 1 )1
1'rR—(3 0 3 0 3 O)vs(3 0 3 0 3 0) uQg vs Q(I-V)
_ 11 1 11 1 -1
7TB—(0 L 1o 3)vs(o L 1o 3) Qg vs QU+ V)
LOCAL GROUPS

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

l’ "range"’ [Zl 4’ 6]’ [[6’ 4’ 2’ 2’ 4’ 6]’ [6l 2’ 4’ 4’ 2’ 6]’ [4l 6’ 2’ 2’ 6’ 4]’ [4’ 2’ 6’ 6’ 2’
4]’ [Zl 67 4’ 4’ 6’ 2]’ [2’ 47 6’ 6’ 47 2]]
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27 "range", [27 3’ 6]’ [[6’ 3’ 2’ 27 35 6]’ [67 27 3’ 3’ 2’ 6]’ [3’ 6’ 27 2, 6’ 3]’ [3l 2’ 6’ 6’ 2’
3], [2,6,3,3,6,2],[2, 3, 6,6, 3, 2]]

3, "range’, [1, 4, 5], [[5, 4,1, 1, 4,5],[5,1,4,4,1,5],[4,5,1,1,5,4],[4, 1,5, 5, 1,
4], 1,5, 4,4,5,1],[1,4,5,5, 4, 1]]

4, "range", [1, 3, 5], [[5, 3,1, 1, 3,5),[5, 1, 3,3, 1,5}, [3,5,1,1,5,3],[3, 1,5, 5, 1,
3], 1L,5,3,3,5,1], 1, 3,5, 5, 3, 1]]

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

1, "range”, [2, 4, 6], [[6, 6, 4, 4, 2, 2],[6, 6, 2, 2,4, 4],[4,4,6,6, 2, 2],[4,4, 2, 2,6,
6], [2,2,6,6,4,4],[2, 2,4, 4,6, 6]]

2, "range", [2, 3, 6], [[6, 6, 3, 3, 2, 2], [6, 6, 2, 2, 3,3],[3,3,6,6, 2,2],[3, 3, 2, 2, 6,
6], [2, 2, 6,6, 3, 3],[2, 2, 3, 3,6, 6]]

3, "range’, [1, 4, 5], [[5, 5,4,4,1,1],[5,5,1,1,4,4],[4,4,5,5,1,1],[4,4, 1, 1, 5,
51,11, 1,5,5,4,4],[1,1, 4,4,5, 5]

4, "range", [1, 3, 5], [[5, 5,3, 3,1, 1],[5,5,1,1,3,3],[3,3,5,5,1,1], 3,3, 1, 1, 5,
5,11, 1,5,5,3,3],[1, 1, 3, 3,5, 5]]

010
"group has", 6, "elements" Group element1,1=]1 0 0
0 01
g1 = 1, 2]]
g2 = |l

g3 = 1,3, 2]
g4 = 2, 3]]

gs = 1,3l
linear dimension, 5

"Symmetric?", true

Is Z in Vec(K)? true
(h[2] 2h[1] - h[2] O h[2] hi2])

"Basis for Z(Q)"

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

o O B
o = O
o

2, "coeff", 1

011
10
110

Z[2] =

=

Check abelian

1, 2, true
1. 1. 1.
EIGS =
(2. -1. —1.)

PermChars : =

-
_ W W

2

Group spectrum: 1+ t+t<+ t3

Molien Series to order 10:
t9 + 14t10

n-choose-rank

_R O O =

N

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

L
_ O O =

1+t+2t2+3t3+4t4+5t5+7t6+8t7+10t8+12

{1, 11, 2,31}4{2,[1, 2, 4]}, {3, [1, 2, 51}, {4, [1, 2, 61}, {5, [1, 3, 41}, {6, [1, 3, 51}, {7, [1,
3, 61}, {8, [1, 4, 51}, {9, [1, 4, 6]}, {10, [1, 5, 6]}, {11, [2, 3, 41}, {12, [2, 3, 5]}, {13, [2,
3, 61}, {14, [2, 4, 5]}, {[2, 4, 6], 15}, {16, [2, 5, 6]}, {17, [3, 4, 5]}, {18, [3, 4, 6]}, {19,

(3,5, 6]}, {20, [4, 5, 6]}

KERNEL HIERARCHY

m=(00000101000010100000)

08/21/2008 02:05 PM
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{6, 8, 13, 15}
u3=(110002121001212000T11)
{1,2,6,7,8,9, 12, 13, 14, 15, 19, 20}

picheck (2 2 2 2 2 2)

picheck (4 4 4 4 4 4)

Column Projections

1 1
050005
01 00O00O0
000100

Py = idem-checks NO-checks

000100

1 1
050005
0 00O0O01

08/21/2008 02:05 PM
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1 1
050005
01 00O0O
001000
Py = idem-checks NO-checks
001000
1 1
050005
000O0O01
100000
1 1
500050
000100
P3 = idem-checks NO-checks
000100
000010
1 1
500050
10000O00O0
1 1
500050
001000
Py = idem-checks NO-checks
001000
000O0T1O0
1 1
500050

Row Projections

250f 79 08/21/2008 02:05 PM
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(Vp] (Vp]

m Y4

] o
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f_L (@]

|

& €

[J] [)

S o
N O o o o —N o o o o —N [N
o —lN O o =N O o o o o —N [N
(@) o N [N (@) () o (@) —|lN N (@) o
o o —N —HN O o o o N+ O o
o | o o —|N o —N | o o o o
—i|eN o (@) (@) o —i|N —N | o () (@) ()

Il Il

— o

o o

o o

<

0

<

— N

M N N N N <
N 0O N N < ™m
AN N < < N N
AN N < < N N
M < N NN N
< M AN NN M

I

=

Z
o o o Hx
—|<r o o —|N

o —|N N o
o —|ON N o
—|N o (@) <t

< o o o

— |

—<

0

<

CHECKING NULLSPACES

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

08/21/2008 02:05 PM
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1 -1 0 01 -1 00 s—t —-s+t 00
ker N. = RB checks
0 0 -110 O 00 O 0 00

A viaker NC (1 0)

-1 -1 0 s—t 0 -t
-1 0 -1 t+s 0 O
ker Mg = L 00 0 st RB checks
1 0 O 0 s
0 1 O -s+t -s O
0 0 1 —s—t —s -t
0O 0 01 0 t s 0
0 1 00 0O O t+s O
kerMc=0010 trs -t 0t RB checks
0O 0 10 t+s -t 0 t
1 0 00 0O 0 t s
1 -101 0O t 0 s
nxt=(2 0 2 2)
110000 100000
110000 01 00O00O
RNOR*=001100,RR*=001100
001100 001100
000011 000011
000011 000011
100001 100001
010010 01 00O00O
BNOB*=0011OO,BB*=001100
001100 001100
010010 000O01O
100001 100001
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Do these reconstitute N? , true

Ranks: 4, 4, "vs", 3

0O 0O0O0O0ODO 0 0O0O0O0ODO
O00O0O00DO0 O00O0O0DO0
0O000O0O0OO0 0O000O0O0ODO0
CNM = Skew T = Skew Omega =
O00OO0O00O0 O00O0O0O0
O00O0O0O0DO0 0O000O0O00DO0
0O 0O0O0ODO 0 0O0O0ODO
0O00O0O0O0O0DO
0 00O0O0DO
000O0O0DO
0000O00O
0 00O0O0DO
0 00O0O0ODO
1 1
150005
2 01120 1 1
021102 3100350
112011 001100
Mo = No =
110211 001100
201120 0loo1l
02110 2 . .
500051

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

NM=4T + 120

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

NM(22 2 25422 12243322234
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"IS MN in Vec(K)?", true

MN(2 2 2 5422 1224332223 4)
T=12/1,rank=3,ratio=4/1,n2/r=12/1
T'=24/1,r=2/3,7/n%=1/3

p2 =1/6,min T =6/1, T-check is positive? 6/1
max r = 6/1, r-check is positive? 1/2
IS NOMO a combination of T and Omega? , true
NoMp = 0T + 12Q
There are, 2, partitions and, 4, ranges, with a group size of, 6

KERNEL HAS LINEAR DIMENSION 18
out of total no. of elements equal to 48

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

"RG1" = {2, 4, 6}
"RG2" = {2, 3, 6}
"RG3" = {1, 4, 5}
"RG4" = {1, 3, 5}
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30 of 79

5 1 -1 -1 -1 1
6 3 6 6 6 3
1 -1 0 0 1 -1 1 5 =1 -1 1 =1
1 1 o0 o 11 3 6 6 6 3 6
-1 -1 5 5 =1 -1
y 0 0 1 -1 O 0 N 6 6 6 6 6 6
“lo o -11 0 of |zt -1 5 5 -1 -1
1 1 0 0 1 1 6 6 6 6 6 6
-1 1 -1 -1 5 1
-1 1 0 0O -1 1 6 3 6 6 9] 3
1 -1 -1 -1 1 5
3 6 6 6 3 6
1 -1 0 O 1 -1
-1 1 O O -1 1
O 0 1 -1 0 o
Mc-scaled = Nc-scaled =
O 0 -1 1 0 oO
1 -1 0 0 1 -1
-1 1 0 O -1 1
1 2 =1 -1 -1 2
5 5 5 5 5
2 4 zZ1 -1 2 -1
5 5 5 5 5
-1 -1 -1 -1
5 35 1 5 75
-1 -1 -1 -1
5 35 1 5 5
-1 2 -1 -1 4 2
5 5 5 5 5
2 =1 -1 -1 2 4
5 5 5 5 5
0 0O0O0O00DO 0O000O0O00O0
O000OO0O00DO0 0O0000O0O
0O 0O0O0O0O0D0O 0O000O0O00O0
NcM: = McNc = commutator =
0O000O0O00D0O 0 00OO0O0DO0
O 00OO0O00O0 0O0000O00O
0O 0O0O0O0O0D0O 0O 00O0O00O0
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000O0O00O0
000O0O0O
000O0O00O0
000O0O00O
000O0O0O
000O0O00O0

Eigenvalues M,

[0.,0.,0.,0.,4., 2]

Eigenvalues N,

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

Eigenvalues M-scaled

[0.,0.,0.,0.,4., 2]

Eigenvalues N.-scaled

[2.400000000, 0., 0., 1.200000000, 1.200000000, 1.200000000]
NullSpace M,

{0, 1,0,0,1,0)I00,1,1,o0,0,]I[o,-1,0,0,0,1],[1, 1,0, 0, 0, O]}
NullSpace N¢

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

Eigenvalues M

[0.,0.,0.,2.,4.,6.]

Eigenvalues Ny

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

NullSpace Mg
{f1,1,-1,-1,0,0],[-1,0,0,0,1,0],[1,0,-1,-1,0, 1}

NullSpace N

310f 79 08/21/2008 02:05 PM
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{-1,1,0,0,-1,1],[0,0, -1, 1, O, O}
Eigenvalues M
[0.,4.,2.,-2.,-2.,-2.]

Eigenvalues N

4. -2.,-1.,-1,0.0.]

NullSpace M

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

NullSpace N
{f0,0,-1,1,0,0],[1,-1,0,0, 1, -11}

Harmonic Basis

012221
102 212
2 2 00 2 2
22 00 2 2
212 2 01
122210
{2, 3,5}
R: [3,4,6,5,4,1]
B: [2,3,5,6,1, 2]

TRACE TWO =1

det AT =0
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o [«2][V;]
[«2] [V, B [0
A=

o

o

o
o
o
o

AT =

o

o

o

o
o A= O|u
o <21 [, e =

00

o[

A~  Olun

2
6
AT rankingis 4, "vs", 5

Level 2 det = T2 ( —2912 — 24325 — 12325% - 2655> — 1045 - 135° + 165°
+21s’ +8s8+s9)(-1+5s)

RANK of R is 5

R rankingis 2, "vs", 5

RBAR ranking 2, "vs", 5

RANK of B is 5

B ranking is 4, "vs", 5

BBAR ranking 3, "vs", 4

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

Eigenvalues

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

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

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

NullSpace of B

{[0, 0,0, 1, 0, OI}
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NullSpace of R”

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

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

FIXED POINTS DIMENSION 1

010110 010110
101001 101001
010110 010110
PROTO-M = N =
101001 101001
101001 101001
010110O0 010110

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

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

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

Group spectrum 1+t + t2

KERNEL ST RUCT URE

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

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

m2=1[1,0,1,1,0,1,0,0,1,1,1,0,0, 1, 1]
supp M2 =1{1, 3, 4, 6,9, 10, 11, 14, 15}

u2 =[1,0,1,1,0,1,0,0,1,1,1,0,0, 1, 1]
supp u2 =1{1, 3, 4, 6,9, 10, 11, 14, 15}

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

RPARTS [1]

BPARTS [1]

o= (1)

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

[1, 2]
B-BLOCKS,

[2, 1]

with invariant measure, [1, 1]

N by blocks, N - check: true

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

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

LIE STRUCT URE

Dimension of Lie algebra: 21, Shape: 8 13/11

350f 79 08/21/2008 02:05 PM
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01
10
01
CLB =
10
10
01
R and B Cycles. V.
1 1 1 111 1
3030073 243930
11 111 1
0005350 242230720
1 4 1 1 1 1 1 4 1
303003 3320720
Or = 11 Q=1
0003530 32720720
11 1 11 41
000330 233970
1 4 1 1 1 11 41
303003 2220970
Qr in Vec(K)? , {{4, 5}, {1, 3, 6}}, true
Qpin Vec(K)?,{{1, 2, 3, 5}}, true
1l =5 1 =1 1 1
12 12 3 6 12 12
-1 1
0 0 > 3 0 0
-1 5 1 =1 =13 11
O X2 T TR R TR Z
1 -5 -1 1 13 =11
24 24 12 6 24 24
=3 =1 -1 1 1 1
8 4 2 8 8
i1 -7 1 =1 =1 =1
24 24 12 6 24 24

Omega-checks true, true

"I-V is singular"
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mr=(3 02 %% 2000000 ulkvsar-v)?
(111 1 111 1
7T1‘7‘(4 23073 O)V5(4 53073

LOCAL GROUPS

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

1, "range, [5, 6], [[6, 5, 6, 5, 5, 6], [5, 6, 5, 6, 6, 5]]
2, "range", [4, 6], [[6, 4, 6, 4, 4, 6], [4, 6, 4, 6, 6, 4]]
3, "range’, [2, 6], [[6, 2, 6, 2, 2, 6], [2, 6, 2, 6, 6, 2]]
4, "range’, [3, 5], [[5, 3, 5, 3,3,5],[3,5, 3,5, 5, 3]
5, "range’, [3, 4], [[4, 3, 4, 3, 3,4],[3, 4, 3, 4, 4, 3]]
6, "range", [2, 3], [[3, 2, 3, 2, 2, 3], [2, 3, 2, 3, 3, 2]]
7, "range", [1, 5], [[5, 1,5, 1, 1, 5], [1, 5, 1, 5, 5, 1]]
8, "range”, [1, 41, [[4, 1, 4, 1, 1, 4], [1, 4, 1, 4, 4, 1]]
9, "range", [1, 2],1[2,1,2,1,1,2],[1, 2, 1, 2, 2, 1]]

"group has", 2, "elements" Group element 1,1 = <
g1 = |l
g, = I, 2]]

linear dimension, 2
"Symmetric?", true

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

"Basis for Z(Q)"

1, "coeff", 1

10
01

o) Qg vs QU+ V) ~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 =

1. -1.

PermChars :=

Group spectrum: 1+ t+ t2

= N =

= O

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

Molien Series to order 10: 1+ t+ 2t2 4213 + 3t% 4 3¢° + 4% + 417 + 5t8+ 5t9

+6t10

n-choose-rank

{1, 11, 21}, {2, [1, 31}, {3, [1, 41}, {4, [1, 5]}, {5, [1, 61}, {6, [2, 31}, {7, [2, 41}, {8, [2, 5]},
{2, 6], 9}, {10, [3, 4]}, {11, [3, 5]}, {12, [3, 6]}, {13, [4, 5]}, {14, [4, 6]}, {15, [5, 6]}

KERNEL HIERARCHY

m=(101101001110011)

{1, 3,4,6,9, 10, 11, 14, 15}

2=(101101001110011)

{1, 3,4,6,9, 10, 11, 14, 15}
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picheck (3 3 3 3 3 3)

picheck (3 3 3 3 3 3)

Column Projections

000O0O0O1
000010
000O0O0O1
P =
000010
000010
000O0O0O1
000O0O01
000100
000O0O01
Py =
00O0O1O00
00O0O1O00O0
000O0O01
000O0O01
01 00O00O0
000O0O01
P3 =
01 00O00O
01 00O00O0
000O0O01

idem-checks

idem-checks

idem-checks

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

NO-checks

NO-checks

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

= O O r O =

_ O O Rk O =

O O O O O O
R O O ~r O =

o O O O O o O B Rk O = O

o O O O O O
o O O O O ©

= O O =k O =

_ O O Bk O =

o O O O O o

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

o O O O O O

O B B O = O

O Rr B O R, O O O O O ©Oo o O O O O © o O Rr 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

idem-checks

idem-checks

idem-checks

idem-checks

idem-checks
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NO-checks

NO-checks

NO-checks

NO-checks

NO-checks
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100000
010000
100000
Pg = idem-checks NO-checks
010000
010000
100000
Row Projections
1 1 1
303003
1 1 1
01203230
1 1 1
30350073
PP = . L1 idem-checks
020330
1 1 1
0120330
1 1 1
303003
1 1 1
303003
1 1 1
ololilo 30300 3
. . . 030330
303003 303003
L WM=103 03 3 0
0103230
| L 030330
030330 30300 3
1 1 1
303003

CHECKING NULLSPACES

mA=1[0,-1,0, 1,0, 0]
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0001 -1 0 -t 0 0 -s st
0010 O -1 -s -t 0 0 t s
ker N¢c = RB checks
0100 -1 0 -t 0t 0 0O
1000 0 -1 -s 0 s 0 0O
mAviaker NC(1 0 -1 0)
-1 t—s
1 —t+s
-1 t—s
ker Mg = RB checks
1 —-t+s
1 —t+s
-1 t—s
10 st
01 t s
10 st
ker M¢ = RB checks
01 t s
01 t s
10 s t
nxt = (3 3)
101001 100000
010110 010010
, 101001 , 001000
RNoR* = , RR* =
010110 000100
010110 010010
101001 000O0O01
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101001 100001
010110 01 000O00O0
BNOB"‘=101001,BB*=001000
010110 000100
010110 000O0O1O0
101001 100001
Do these reconstitute N? , true
Ranks: 5, 5, "vs", 2
000O0O00O 000O0O00O
0 00O0O00O 000O0O00O
CNM=00OOOO SkeWT=000000 Skew Omega =
000O0O0O 000O0O0O
000O0O00O 000O0O00O
000O0O0O 000O0O00O
000O0O0O
000O0O0O0DO
000O0O0DO
000O0O0O0O
000O0O0O0
000O0O0O0O
310110 101001
131001 010110
MO_013110 NO_101001
101301 010110
101031 010110
010113 101001

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

NM = 9T + 0Q
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T

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

Wl
o
W=
o
w|—=
o
o
Wl
o
Wl
~~——

NM(33 03 030030 3)
"IS MN in Vec(K)?", true

MN(3 03 0300 3 0 3)
T=18/1,rank=2,ratio=9/1,n2/r=18/1
T =18/1,r =1/2,1/n%=1/2

pz =1/6,min T =6/1, T-check is positive? 12/1
max r = 6/1, r-check is positive? 2/3
IS NOMO a combination of T and Omega? , true
NoMp = OT + 18Q
There are, 1, partitions and, 9, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 10
out of total no. of elements equal to 18

dim span idems 5 vs no. of idems 9

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

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

2 0 -1 O

0 2 0 -1

-1 O 2 0

Mc =

0O -1 O 2

0O -1 0 -1

-1 0 -1 O
1
0
=1
2

Mc-scaled =
0
0
=1
2
1
=1
5
1
=1
5
=1
5
1

0O -1
-1 O
0O -1
-1 O
2 0
0 2
-1
0 =
1 0
0 1
-1
- 0
-1
- 0
-1
0 =
-1
< 1
-1
1 =
-1
5 1
-1
1 =
-1
1 =
_]_ 1

o N|

o Nl

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

5 -1
6 ©6
-1 5
6 ©6
5 -1
_66
-1 5
6 ©
=1 5
6 6
5 -1
6 ©6
-1
0 =
-1
- 0
-1
0 =
=1
Lo
1 O
0 1
=1
51
-1
1 =
-1
5 1
=1
15
-1
1 =
=1
51

> =1 =
6 6
=1 5
6 6
> =1 =
6 6
=1 5
6 6
=1 5
6 6
> =1
6 6
Nc-scaled =

[«2][9;] CD|
|
(=Y

cn|| ol own cn|
=

(=Y
(«2][9;]

-

oun ml' cnl' ol cn|
= =
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NcM: = McN¢ = commutator =

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

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

O O 0 00 o0 o o o o o
OO O 0 00000 o o o o o
O O 0 0O 0o © o o o o o

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

Eigenvalues M,

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

Eigenvalues N¢

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

Eigenvalues M-scaled

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

[0., 0., 0., 0., 3.600000000, 2.400000000]

NullSpace M,

{0, 1,0,1,1,01,[1,0,1,0,0, 1]}

NullSpace N¢
{[-1,0,1,0,0,0]1I0,-1,0,1,0,0]][0,-1,0,0,1,0], [-1,0,0,0, 0, 1}
Eigenvalues M

[0, 6., 3.3, 3., 3]

Eigenvalues Ny
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3.,3.,0,0,0.,0.]

NullSpace Mg

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

NullSpace Ny

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

[0,0.,0.,0.,3.,-3.1]

Eigenvalues N

[0,0.,0.,0.,3.,-3.]

NullSpace M

{0,-1,0,1,0,0;]I[-1,0,0,0,0,1],[0,-1,0,0, 1,0], [-1,0, 1, O, O, O]}
NullSpace N

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

Harmonic Basis

ol

TRACE TWO =1

detAT=_Tl(t)2(1+t2)

47 of 79
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o [«2][V;]
o
o

[«2] [V, B [0
A=

o
o
o
o

AT =

o

o

o

o
o A= O|u
o <21 [, e =

00

(e2][9;]

Al O~

1
6
AT rankingis 1, "vs", 6

Level 2 det = ﬁ (—1+s) (2912 + 1568s + 54852 — 91153 — 69454 — 273s°
—80s® —s7 + 258 4+59)

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

Eigenvalues

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

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

NullSpace of R

{}
NullSpace of B
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{}

NullSpace of R*
{}

NullSpace of B*

{}
FIXED POINTS DIMENSION 1

011111 011111
101111 101111
110111 110111

PROTO-M = N =
111011 111011
111101 111101
111110 111110

"RANK of N'is ", 6, "RANK of M is ", 6
"RANK of the KERNEL is ", 6

“ldemSolvability Check", 3 "Trace mark", 6, "Rank mark", 6, "for kernel rank", 6

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

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

4] + v[2]v[5] + v[2]v[6] + v[3]v[4] + v[3]vI5] + v[3]v[6] + v[4]v[5] + v[4]v[6] + v[6]v
[51)
degree 3 : % (v[1]v[2]v[3] + v[1]v[2]v[4] + v[1]v[2]v[5] + v[1]v[2]v[6] + v[1]v[3]v[4

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

degree 4 : %5 (v[1]v[2]v[3]v[4] + vI1]v[2]v[3]v[5] + v[1]v[2]v[3]v[6] + v[1]v[2]v[4]Vv]

5]+ vi1]v[2]v[4]vi6] + v[1]v[2]vI[6]v[5] + v[1]lv[3]v[4]lvI[5] + v[1]v[3]v[4]v[6] + v[1]v]
3]1v[6]v[5] + v[1]lv[4]v[6]lv[5] + v[2]v[3]v[4]v[5] + v[2]v[3]v[4]v[6] + v[2]v[3]v[6]V[5]
+v[2]v[4]v[6]lv[5] + v[3]v[4]v[6]Vv[5])

degree 5 : % (v[1lv[2]v[3]vI4]lv[5] + v[1]v[2]lv[3]v[4]v[6] + v[1]v[2]v[3]v[6]V[5] + V]

1]v[2]v[4]v[6]v[5] + v[1]lv[3]v[4]v[5]v[6] + v[2]v[3]vI4]v[5]v][6])
degree 6: 1 (v[2]) (v[1]) (vI6]) (v[3]) (v[4]) (Vv[5])
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2 3

Group spectrum 1+ t+ t“ +t

KERNEL STRUCT URE

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

+tYr 4t

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

M6 = [1]

supp 6 = {1}

u6 = [1]

supp u6 = {1}

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

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

o= (1)

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

R-BLOCKS,
[6,3,1,5, 2, 4]
B-BLOCKS,
[3,4,5,1,6, 2]
with invariant measure, [1, 1, 1, 1, 1, 1]

N by blocks, N - check: true

b1 = {4}
by = {1}
b3 = {5}
by = {6}
bs = {3}
bg = {2}
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dim(span of partition vectors), rank(Ng), rank(N): 6, 6, 6
h[2]1 h[1] h[1] h[1] h[1] A[1]
h[1] h[2] h[1] h[1] hK[1] h[1]
h[1] h[1] h[2] h[1] hK[1] h[1]
Centralizer =
h[1] h[1] h[1] h[2] h[1] h[1]
h[1] h[1] h[1] h[1] hK[2] h[1]
h[1] h[1] h[1] h[1] hK[1] h[2]
LIE STRUCT URE
Dimension of Lie algebra: 25, Shape: 24 1/0
010000
000010
000100
CLB =
100000
001000
000O0O01
R and B Cycles. V.
111111 111111
6 6 6 6 6 6 6 6 6 6 6 6
111111 111111
6 6 6 6 6 6 6 6 6 6 6 6
111111 111111
6 6 6 6 6 6 6 6 6 6 6 6
Op = Op =
111111 111111
6 6 6 6 6 6 6 6 6 6 6 6
111111 111111
6 6 6 6 6 6 6 6 6 6 6 6
111111 111111
6 6 6 6 6 6 6 6 6 6 6 6

Qr in Vec(K)?, {{1, 2, 3, 4, 5, 6}}, true

Qg in Vec(K)?,{{1, 2, 3, 4, 5, 6}}, true

510f 79
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o~

-

o

|

—

—|mN

Al e\

o

-

<t

—i|cO

mMj|co

Omega-checks true, true

—|©
|
—|©
—|©O

—|©O

el

|
—|©
—|©O
—|©O
—|©

—|©O

e

uQg vs QU+Vv) "1

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

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

LOCAL GROUPS

[[[[[[[[[[[[[[[[[[[[

pr— p— p— — — — — — [— f— f— [— [— p— p— p— p— p— p— ]

[[[[[[[[[[[[[[[[[[[[

. ) — — — — — — — — — — — — — —1

[[[[[[[[[[[[[[[[[[[[

[—r i S S S B B e e i

[y p— p— p— p— p— p— p— p— p— p— [— p— p— p— — p— po— po— p— F—

e e e e e et e e e e e et bt e e e e e e by b

= Lo B e B s B s B e B s B s B s B s B B B s W W s B s e T s B e Y s

Tt MNMANr—T—AlNMNAN—ININT N ANt N LN
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et e e e e e e e e ) e e e e e e et e et e e e et e b e b e e e b e e e e e e e e et e e e e e e

S S P S e A 1 1 1 1 1 1 — 1 — —— — — — —_ —_ 1 1 1 1 1 1 1 1 —— —— — — — — — — — —_ —_ — ——

e el e e T S By W B N Ry W S B W M R S—" i S—  w—y w— yw—y w— iy S e Rl el e B B R

L e M s B o B e W e B e e B s e B e B e B s B e B s T B B s D i B e s B o B o B o B s B s B e B i i i e e T e D D B B B s B e B s T

e i e e e e T W By B ey i e o i  y w—" y—y w— S R e Rl e e i R B T R Y

M P P e e e e e e e e ) ) e [ 1 e — — ) ) — 1 ] ] ] ] ] ] ] 1 [ e — — [ [—— —— [ [ —— —— — — — —

e e e B B B J T S S W e W S R m—y—_— e e e e e e T J S R S S R S i i i i i B B

e e e S A A A A A A A A A A A A A A A A A A I A A A 1 1 1 1 1 —— — — — — 1 — —— — — — — — —

e el e B e J W B W W e W S — S—y w—gy w— y w—y w— y w—y e el e i i i S R S i S i e S i S

Lo L e B e B s B B e B e i e e T s T B e B e T s B B s I . B e T B e B s B s B s B s B s B e B e B e e i e i e e e B R B B . B e B e B B

S MM ANTOMOMANAA0MAN—AO0O0OTN—AFOFTITMNrHOTMMNMMNANLLMONMNMAN—A—"OMANAOOLLNAN—AOLLLLNM—
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il B e e e R W TN W Ry SNy WSy S— y W— w— w—y w— y — y w— — —— N il e B B N SR Y S S S— — _— Y _— N _—  —_—, 0 Sy Sy —m")

P p— P P P ] P P P ey ey e e [ [ [ [ ) [—) [ [— — — ] ] ] ] ] ] ] ] ] [ ey e pe— — [— — — — — ] [— p— —

e e e e e e e e e e ) ) e b b b b b b e e ] et by e e e e e e e e e e ) e e ] ) et ) ] ] b e b b

M T T P P P P P P ey ey [y [y [y [ [ [ [ [ [ [ [—) — P P P P P P P P P P ey ey [y [ [ [ [ [ [ [—) — — f—

Ll i e il e N M N My Ry S Ry S Ry S [y " Dy My Sy S_—y _— w_—y_—gy il e e el e ) M Y S S S S S S—r i S Sy Sy Sy Sy S

1 1 1 1 ] 1 e ] [ [ e — — [ [ [ — [ — — — —) —) —) ] ] ] ] ] ] ] ] [ [ e — — [—— — [ [ —— —— — — — —

] ] ] ] b e ] ] ] ] e e e ) ] ] e e e e b b b e b e e ] ] b e b e e e b e e e e e b b e e b e

e e P P e ] P ey ey ) ] ] [ ] [ [— [—] [—) [— [— — 1 ] ] ] P P P Pl Pl P e e [ [ [ [ ] [ ) [— [— — —

e e e e e e e e e ) e e b b ] ] ] ] b b b ] et b e e e e e e b e e ) b b ] ] ] e b b ] ] ] ]

M T P P P ] ey ey ey ey e e e e [ [ [ [ ) e P P P P P P P P P P ey ey [y ) ) ] [ [ e ) —) — —

OINMmM MM ANINTAN—AA—FOIFTN—FTOONMNAN——TOININT—TOINTITANINTNAHAOTMNMAHOOLINMNM— O LWNLN T
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[y W S— — w— — R e [T T T S— T— SS— WS SS_— SS— hy SS—Ty SS— Dy S— S—y S—y W—y S—y S—y S—

——— A e A e e e e e — e — — — — — — — — — — — —

[y WSy S— S— Si— R e B [ S [ SR S WS— SS— SU— WA— SU— S— gy SU— gy WU—— WUS—_—y WUy SU—y SU—y SU—Ty S_—y S_—

s e R B e B B B M B B B N e W W e N N e N e N e N e N e e B e B e W e W e W e W W Mo |

L e b b b b bt b b e e e ) ) e e e e e e b e e e e e e bed b

— 1 — — — — P T P T ey ey e e e ) e ] e e e e e e ) 1 — —

[y Ny S— w— — — i R Sy Ty Sy S—y SUS—y SUS—y SS— WS— S— gy S— gy S—y WS— WS— SS—y S—y S_—y S_—py S—

- - - - - -~ - - - - - -~ - - - -~ - -~ - - - -~ -~ - - - -~ - - —
——— e e e e e T e A A A A A ) — — — — — — — — —

L e e e e b bt b b e e e e e e e e e e e e e e e e e e e e e

e R s M T e B e B o B s B B B N e W e N N W e N e N e N e e e B e W e e W e W W W W e M |

—omNTITMNMINTmMmMANANOTSTMmMANOVOINMANOWNINSS NONSS T M

000O0O01

000O0O10O0

0001O00
0010O00O
0100O00O0
100000

Group element 1,1 =

group has", 720, "elements

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

g1 =

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

9o =

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

g3 =

08/21/2008 02:05 PM
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g4 = [[1,6, 3,4, 2,5]]
gs = [[1,6,2,5, 3, 4]
linear dimension, 26

"Symmetric?", true

Is Z in Vec(K)? true
(168h[2]+480h[1] —48h[2] — 120h[1] —96h[2] — 240h[1] 24h[2] 24h[2] —-144h

"Basis for Z(G)"

1, "coeff", 120
100000
01 00O00O
0010O00O0
Z[1] =
0O0001O00O0
000010
000O0O0OT1
2, "coeff", 24
011111
101111
110111
Z[2]=
111011
111101
111110
Check abelian
1, 2, true
1. 1. 1. 1. 1. 1.
EIGS =
5. -1. -1. -1. -1. -1.

2 3 4 5 6

Group spectrum: 1+t+t“+t>+t"+t°+t

Molien Seriesto order 10: 1+ t+ 2t% +3t3 + 5t% + 7¢t> + 11t + 14t7 + 208 +
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26t + 35¢10

n-choose-rank

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

KERNEL HIERARCHY

6 = (1)
{1}
u6 = (1)
{1}

picheck (1 1 1 1 1 1)

picheck (5 5 5 5 5 5)

m4=(2 2222222222222 2)

u4=(111111111111111)

picheck (20 20 20 20 20 20)

m3=(6 6666666666666 666°6 6 6)

36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36

picheck (60 60 60 60 60 60)
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m2 = (24 24 24 24 24 24 24 24 24 24 24 24 24 24 24)
“2=(5_45_45_45_45_45_45_45_45_45_45_45_45_45_45_4)
picheck (120 120 120 120 120 120)

ml = (120 120 120 120 120 120)

o5 5 5 5 5 5
324 324 324 324 324 324

picheck (120 120 120 120 120 120)

Column Projections

1 000O00O0
01 00O00O0
001000
Py = idem-checks NO-checks
000100
000010
000O0O01
Row Projections
100000
010000
0010O0O
PP = idem-checks
000100
000010
000O0O01
100000 5 4 4 4 4 4
010000 4 5 4 4 4 4
001000 4 4 5 4 4 4
T= NM =
000100 4 4 4 5 4 4
000010 4 4 4 4 5 4
000O0O0T1 4 4 4 4 4 5
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CHECKING NULLSPACES
Group case, not scaling MC
mA = [0, 0, 0, 0, 0, 0]

ker Ne=(1111 1 1)

0O 0 0 1
O 0 1 o
O 0 O O
ker Mg =
O 1 0 O
1 0 0 O
-1 -1 -1 -1
000O0O01
000010
000100
ker M¢ =
100000
001000
01 00O0O

nmxt=(111111)

RNgR* =

o O O O O~

(s+t s+t s+t s+t s+t s+1)

o O ©O ©O +» O

O ~ O O w O

o O = O O

O O O »m O O

o O

(%)

O O B O O O

0
0
t—s
s—t
0
0

O O O O ~ un
© O O O ~

SO = O O O O
R O O O O O

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

0
S
-S
-t
t
0

~ L O O O O

, RR*

t
0
-S
-t

0

S

0
0

S
t

S
t

s
t
)
-t
0

RB checks

o O O O O~

o O O ©O ~» O

o O O = O O

O O B O O O

RB checks

RB checks

O = O O O O

_ O O O O O
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100000 100000
010000 01 000O00O0
BNOB"‘=OO1000,BB*=001000
000100 000100
000O0O10O0 000O0O1O0
000O0O01 000O0O01
Do these reconstitute N? , true
Ranks: 6, 6, "vs", 6
000O0O00O 000O0O00O
0 00O0O00O 000O0O00O
CNM=00OOOO SkeWT=000000 Skew Omega =
000O0O0O 000O0O0O
000O0O00O 000O0O00O
000O0O0O 000O0O00O
000O0O0O
000O0O0O0DO
000O0O0DO
000O0O0O0O
000O0O0O0
000O0O0O0O
111111 100000
111111 010000
Mo_llllll NO_OOlOOO
111111 0001O00O0
111111 0O000O0OT10O0
111111 000O0O01

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

NM = 1T + 24Q
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T(4210032100211001001000000 1)

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

NM
(56 42 21 8 4 43 30 13 4 4 30 17 5 4 4 17 4 4 5 4 4 4 4 4

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

MN
(56 42 21 8 4 43 30 13 4 4 30 17 5 4 4 17 4 4 5 4 4 4 4 4

T=6/1,rank=6,ratio=1/1,n2/r=6/1
'=30/1,r=5/6,T/n%=1/6

p2 =1/6,min T =6/1, T-check is positive? 0/1
max r = 6/1, r-check is positive? 0/1
IS NOMO a combination of T and Omega? , true
NoMg = 0T + 6Q
There are, 1, partitions and, 1, ranges, with a group size of, 720

KERNEL HAS LINEAR DIMENSION 26
out of total no. of elements equal to 720

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

61o0f79 08/21/2008 02:05 PM



Mc-scaled =

NCMC =

O O 000 o0 o o o o o
OO O 000 oS o o o o o
O O 0 0 0o © 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,

62 of 79
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MCNC =

-1 -1 -1 -1 -1
6 6 6
-1 -1 -1 -1
6 6 6 6
5 =1 -1 -1
6 6 6 6
> =1 -1
6 6 6
1 -1 5 =1
6 6 6
-1 1 -1 5
6 6 6
-1 -1 -1 -1 -1
5 5 5 5 §
-1 -1 -1 -1
1l = 5 5 5
-1 -1 -1 -1
5 I 5 5 3
-1 -1 =1 -1
55155
-1 -1 -1 -1
5 5 35 1 T
-1 -1 -1 -1
55551

E_
6 6
=1 >
6 6
=1 =1
N 6 6
“la 2
6 6
=1 =1
6 6
-1 -1
6 6
Nc-scaled =
00O0O00O
00O0O00O
00O0O00O
00O0O00O
000O0OO
00O0O00O

o O O O O O

commutator =
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[0, 0.,0.,0.,0.,0.]

Eigenvalues N,

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

Eigenvalues M.-scaled

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

Eigenvalues N.-scaled

[0., 1.200000000, 1.200000000, 1.200000000, 1.200000000, 1.200000000]
NullSpace M,

{[o, 0,0, 1,0,0]Ilo0,1,0,0,o0,0O0],[o,0,1,o0,o0,0]/[o,°o,°-o°o1,.0],/ [o,°o,°-o0-01],[1,
0,0,0,0,0J}

NullSpace N¢
{[1,1,1,1,1, 1}
Eigenvalues M
[0, 0.,0.,0.,0.,6.]
Eigenvalues N
[1.,1,1,1,1,1]
NullSpace Mg

{-1,09,0,0,1,0],I[-1,0,0,0,0,1],[1,1,0,0,0,0]I[-1,0,1,0,0,0][-1,0,0, 1, 0,
ol

NullSpace Ny

{}

Eigenvalues M
5.,-1.,-1.,-1,-1.,-1]
Eigenvalues N

5., -1,-1,-1,-1,-1]
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NullSpace M

{}
NullSpace N

{}

Harmonic Basis

20! [11 _11 1’ _1’ _1’ 1]

ol

TRACE TWO = 2

detAT=%(l+t2)(t)2

o [e][V;]

[«2] [V, B [0
o
o

|

o
o
(]
o

AT =

o

o

()

o
o ol O
o A= O|u

Al A=
o [)][¥;]

|
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Level 2 det = —=— ( =1+ 5)2(2912 + 19845 + 56452 — 40553 — 335s5% — 1105°

16384
—656 +3s/ 4+ 58)

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

Eigenvalues

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

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

{}
NullSpace of B

{}
NullSpace of R”
{}
NullSpace of B*

{}
FIXED POINTS DIMENSION 2
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011111 011111
101111 101111
110111 110111

PROTO-M = N =
111011 111011
111101 111101
111110 111110

"RANK of N'is ", 6, "RANK of M is ", 6
"RANK of the KERNEL is ", 6

“ldemSolvability Check", 3 "Trace mark", 6, "Rank mark", 6, "for kernel rank", 6

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

degree 2: % (2v[1]v[2] + 3vI1lv[3] + 2Vv[1]v[4] + 3v[1]v[5] + 2v[1]v[6] + 2Vv[2]v[3]

+3v[2]v[4] + 2Vv[2]v[5] + 3v[2]v[6] + 2Vv[3]v[4] + 3Vv[3]v[5] + 2Vv[3]v([6] + 2Vv[4]v[5]
+3v[4]v[6] + 2Vv[6]Vv[5])

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

1+ 9v[1]v[3]v[5] + v[1]v[3]v[6] + v[1]lv[4]v[5] + v[1]v[4]v[6] + v[1]v[6]V[5] + V[2]V[3
lvid] + v[2]1v[31v[5] + v[2]v[3]v[6] + v[2]v[4]lv[5] + 9v[2]v[4]v[6] + v[2]v[6]V[5] + V[
31v[41v[5] + v[3]v[4]vi6] + v[3]v[6]v[5] + v[4]v[6]lV[5])

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

[4]v[5] + 3v[1]v[2]v[4]v[6] + 2Vv[1]v[2]v[6]Vv[5] + 3Vv[1]lv[3]v[4]lvI[5] + 2Vv[1]lv[3]vI[4]v]
6] + 3v[l]lv[3]v[6lv[5] + 2v[1]v[4]vI6]v[5] + 2Vv[2]v[3]v[4]v[5] + 3v[2]v[3]v[4]v[6] +
2v[2]lv[3]v[6]lv[5] + 3v[2]v[4]v[6]v[5] + 2Vv[3]vI4]v[6]Vv[5])

degree 5 : % (v[1]v[2]lv[3]v[4]v[5] + v[1]lv[2]v[3]vI4]v[6] + v[1]v[2]v[3]v[6]V[5] + V[

1]v[2]v[4]v([6]v[5] + v[1]lv[3]v[4]v[5]v[6] + v[2]v[3]vI4]v[5]v([6])
degree 6 : 1 (v[2]) (v[1]) (vI6]) (v[3]) (v[4]) (Vv[5])

Group spectrum 1+t + 2t2 + 283 + 2t + 2 + ¢°
KERNEL STRUCT URE

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

M6 = [1]
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supp 16 = {1}
ub = [1]
supp u6 = {1}

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

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

o= (1)

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

R-BLOCKS,
[6,3,5,1, 2, 4]
B-BLOCKS,
[3,4,1,5,6, 2]
with invariant measure, [1, 1, 1, 1, 1, 1]

N by blocks, N - check: true

by = {4}
by = {1}
b3 = {5}
by = {6}
bs = {3}
bg = {2}

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

6,6,6
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h(1] h[3] h(2] h(3] h(2] h[3]
h(3] h[1] h[3] h[2] h[3] h[2]
h(2] h[3] h[1] h[3] h[2] h[3]
h[3] h[2] h[3] h[1] h[3] h[2]
h(2] h[3] h[2] h[3] h[1] h[3]
h(3] h[2] h[3] h[2] h[3] h[1]

Centralizer =

LIE STRUCT URE

Dimension of Lie algebra: 12, Shape: 10® 2/0

100000
0O00O0O1O00O
0010O00O0
CLB =
010000
000010
000O0O0O1
R and B Cycles. V.
1g9glgl 111 1
303030 444004
1 1 1 1 1 1 1
030303 3330073
1 1 1 1 1 1 1
303030 3730073
sl 1 | 8 11
1 1 1 1 1
§O§O§O 000550
1 1 1 1 1 1 1
030303 27123007

Qr in Vec(K)?, {{1, 3, 5}, {2, 4, 6}}, true

Qg in Vec(K)? , {{4, 5}, {1, 2, 3, 6}}, true
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o~

-

o

|

—

—|mN

Al e\

o

-

—i|cO

mMj|co

Omega-checks true, true

"I-V is singular"
“I+V is singular"

)vs 00000 0) ulgvs-v)L

—|©

—|©
—|©
—|©

—|©O

e

Jvs(0 00000 udgvs(+y)?

1
6

—|©
—|©
—|©
|

—|©

e

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

LOCAL GROUPS

[ SR WS Ty —

L i SR iy BN B — e

e e e e

e e g e oy e e

— e — — 1 —

%5634452
w4,1,6,1,5,4,5,
A NANGm O

NN AN —=OMmM
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000O0O01
000010
0001O00O0
100000
01 0000O0
001000

Group element 1,1

"group has", 36, "elements"
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g1 = |[l1,6,3,4] 12, 5]
g, = |ll1,6],12,5,4,3]
g3 = Il1,6] 12, 3,4,5]
g4 = [[1,6,5, 4], 12, 3]]
gs = I1,6,5,2],[3,4]]
linear dimension, 18

"Symmetric?", true

Is Z in Vec(K)? true

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

(—=2h[2] 0 2h[2] 0 2hK[2] O —6h[1] O 6h[1] —6h[1]+ 3h[3] 6h[1] O O 2h[2]

"Basis for Z(G)"

1, "coeff", 6
100000
01 00O0O
001000
Z[1] =
000100
000O0O1O0
000O0O01
2, "coeff", 2
010101
101010
010101
Z[2]=
101010
010101
101010
3, "coeff", 3
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Z[3]=

_ O = O O O

R O O O ~ O
o O O +» O
O O =B O = O

O B O B O O
O B O O O =

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

1. 1. 1. 1. 1. 1.
EIGS=[10 0 O o 3. -3.
2. 2. -1. -1. -1. -1

Group spectrum: 1+ t+ 202 + 263 + 2t + 0 + £0

Molien Seriesto order 10: 1+ t+ 3t2 +5¢3 + 10t% + 15¢° + 26t° + 38t + 59¢8
+84t2 + 12110

n-choose-rank

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

KERNEL HIERARCHY

m6 = (1)
{1}
u6 = (1)
{1}
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m5=(111111)

picheck (5 5 5 5 5 5)
ma=(2 2222222222222 2)

u4=(LLLLLLLLLLLLLAL)

picheck (20 20 20 20 20 20)

m3=(6 6666666666666 666°6 6 6

(LLLLLLLLLLLLLLLLLLLL)
36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36

picheck (60 60 60 60 60 60)
M2 = (24 24 24 24 24 24 24 24 24 24 24 24 24 24 24)

u2=(LLLLLLLLLLLLLLL)

picheck (120 120 120 120 120 120)

ml= (120 120 120 120 120 120)

=5 5 5 5 5 5
324 324 324 324 324 324

picheck (120 120 120 120 120 120)

Column Projections
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1 000O00O0
01 00O00O
001000
P = idem-checks NO-checks
000100
000010
000O0O01
Row Projections
1 000O00O0
010000
0010O00O
PP, = idem-checks
0001O00
000010
000O0O01
100000 5 4 4 4 4 4
010000 45 4 4 4 4
001000 4 45 4 4 4
000100 4 4 45 4 4
000010 4 4 4 45 4
000001 4 4 4 4 4 5

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

kerNe=(111111) (s+t s+t s+t s+t s+t s+t RBchecks

-1 -1 -1 -1 -1 s 0 0 t
0O 0 O 0 1 t 0 0
ker Mg = L o000 0 st 0 RB checks
0 1 0 0 O 0 t s 0
0 0 1 0 O -s —s+t -5 -5 -5
0o 0 0 1 O ~t -t -t -t —t+s
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0O000O0O01 00 st O
000010 O st 00O
000100 t 0O00O00O
ker M = s RB checks
001000 00O00O
01 00O00O t 00 s
100000 00 s t
nmxT=(111111)
1 00000 1 00000
01 00O00O0 01 00O00DO0
001000 001000
RNoR* = , RR* =
000100 000100
000010 000010
000O0O01 000O0O0O1
1 000O00O0 1 000O00O0
01 00O00O 01 00O00DO0
001000 001000
BNoB* = , BB* =
000100 000100
O00O0OO010 000010
0O000O0O01 000O0O0O1
Do these reconstitute N? , true
Ranks: 6, 6, "vs", 6
0O000OO0O0OD O 0O000OO0O0OD O
0O000O0O0OO O 0O000O0O0ODO
0O000OO0O0OD O 0O000OO0O0OD O
CNM = Skew T = Skew Omega =
0O000O0O0OD O 0O000OO0O0OD O
O000O0O0OO O 0O000O0O0OD O
0O000OO0O0OD O 0O000OO0O0OD O
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000O0O00O0

000O0O0O

000O0O00O0

000O0O00O

000O0O0O

000O0O00O0
111111 100000
111111 01 00O00O0

M0—111111N0—001000
111111 000100
111111 000O01O0
111111 000O0O01

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

NM = 1T + 240

Qii—llllllllllllllll
12 12 6 3 6 6 6 6 6 6 6 6 6 6 6 6 6 6

T2 0000100001000000 1)

“IS NM in Vec(K)?", true

NM(12 2 -4 8 45 4 4 4 45 4 4 4 4 4 45)
"IS MN in Vec(K)?", true

MN(122—4845444454444445)
T=6/1,rank=6,ratio=1/1,n2/r=6/1
T'=30/1,r =5/6,1/n%=1/6

p2 =1/6,min T = 6/1, T-check is positive? 0/1
max r = 6/1, r-check is positive? 0/1

IS NOMO a combination of T and Omega? , true
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NoMg = 0T + 6Q

There are, 1, partitions and, 1, ranges, with a group size of, 36

KERNEL HAS LINEAR DIMENSION 18
out of total no. of elements equal to 36

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

> =1 -1 -1 -1 -1
6 6 6 6 6 6
0000O00O -1 5 =1 -1 -1 -1
6 6 6 6 6 6
0 0O0O0O0O0O
-1 -1 5 =1 -1 -1
0000O0O 6 6 6 6 6 6
MC= Nc—
000O0O00O0 -1 -1 -1 5 =1 -1
6 6 6 6 6 6
0 0O0O0O0ODO
-1 -1 -1 -1 §5 -1
0000O00O 6 6 6 6 6 6
-1 -1 -1 -1 =1 5
6 6 6 6 6
1 =L =1 -1 -1 -1
5 5 5 5 5
000000 =1 47 =1 -1 -1 -1
5 5 5 5 5
0 0O0O0O0ODO
=1 -1 4 =1 =1 -1
000O0O0O 5 5 5 5 5
Mc-scaled = Nc-scaled =
000O0O0O0O =1 -1 -1 47 =1 =1
5 5 5 5 5
0 0O0O0O0ODO
=1 -1 -1 -1 4 =1
00O0O0O0O 5 5 5 5 5
=1 -1 -1 -1 -1 4
5 5 5 5 5
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NcM: = McN¢ = commutator =

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

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

O O 0 00 o0 o o o o o
O O 00 0o o © o o o oo
O O 0O 0 o0 o © o o o oo

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

Eigenvalues M,

[0, 0.,0.,0.0.,0.]

Eigenvalues N¢

[0,1,1,1,1,1]

Eigenvalues M-scaled

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

Eigenvalues N.-scaled

[0., 1.200000000, 1.200000000, 1.200000000, 1.200000000, 1.200000000]
NullSpace M,

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

NullSpace N,
{1,1,1,1,1, 11}
Eigenvalues M

[0, 0.,0.,0.,0.,6.]
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Eigenvalues N
[1.,1,1,1,1,1]
NullSpace Mg

{-1,0,1,0,0,0],I[-1,0,0,1,0,0],[1,0,0,0,1,0]I[-1,0,0,0,0,1],[-1,1,0,0,0,
ol

NullSpace Ny

{}

Eigenvalues M
5.,-1.,-1.,-1,-1.,,-1]
Eigenvalues N
5.,-1,-1,-1,-1.,-1]
NullSpace M

{}

NullSpace N

{}

Harmonic Basis

010101 001010
101010 0001O01
010101 100010
101010 010001
010101 101000
101010 010100

Commutator(s)
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1,2 : commutator =

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