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T-Run

[3I 5’ 4’ 3' 1’ 2]’ [6I 6’ 5' 5’ 6, 4]

T =13,3,4,5,6, 6]
6=1[1,1,2,2,3,

[
(1, 3]
POSSIBLE RANKS

1x27
3x9

BASE DETERMINANT 161757/1048576, .1542634964
NullSpace of A
{1,2,3,4,5,6}
Nullspace of A
" det(A) = " 1/32
STRATIFIED CYCLE COVERS

Degree 0
1

Degree 1
0

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

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

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

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

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

20’ []-, _]'l 11 _]-, _]'l 1]

{2,3,4,5,6}
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R:[3,6,5,5,6, 4]
B: [6,5, 4, 3, 1, 2]
TRACE TWO = 1
det AT = 33 (-1+1)3(1+32)
0020032
0000241
. 000220
002020
20000 ¢
0203500
AT rankingis 3, "vs", 6
Level 2 det = =—=—2—— ( —5176224 — 2926950s — 21694352 + 27496953 + 759165* + 40880s° —

33554432
88425 — 884257 — 197258 — 73859 - 63510 + 9511 ) (—1+ )

RANK of R is 4

R rankingis 2, "vs", 4
RBAR ranking 1, "vs", 3
RANK of B is 6

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

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

Eigenvalues

R: [0., 0., 0., 1., -0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.8660254040 | ]
B: [1.I,-1.1,1.,-1,1,-1]

NullSpace of R

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

NullSpace of B

{}

NullSpace of R*

{{0,0,-1,1,0,0]1I0,-1,0,0, 1, O}
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NullSpace of B*

{}
FIXED POINTS DIMENSION 1

2 1
011121
0 128 4 0 0 L,
12 0 84 0 0 101133
11 11
roTom_|8 8 00 &8 8| 00

4 4 00 16 16 110011
0 0 816 0 24 211101

0 0 8 16 24 0 L
121110

"RANK of Nis ", 4, "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: 24—7 (3v[1]+ 3v[2] + 4v[3]+ 5v[4] + 6Vv[5] + 6V[6] )

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

+4v[4]v[6] + 6v[5]v[6])
degree 3 : 2 (2v[LIVI21v[3] + vI1IvI2]v[4] + 2vI3IVISIvIE] + 4v[4VISIVIE] )
Group spectrum 1 + t + 2+ 63

KERNEL ST RUCT URE
"PT1" = {{1, 6}, {2, 5}, {3, 4}}
"PT2" = {{1, 5}, {2, 6}, {3, 4}}

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

m3=1[2,1,0,000,000,0,00,0,0,0,0,0,0, 2, 4]
supp M3 ={1, 2, 19, 20}

u3=1[3,3,0,0,0,2,1,2,1,0,0,1,2,1,2,0,0,0, 3, 3]
suppu3d ={1,2,6,7,8,9, 12, 13, 14, 15, 19, 20}

Action of R on ranges, [[1], [1], [2], [2]]
Action of B on ranges, [[4], [3], [2], [1]]
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-(4 21 2
B‘(g 9 9 9)
RPARTS [1, 1]
BPARTS [2, 1]

-t 4

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

[5,4,4,5, 2]
B-BLOCKS,

[4,1,2,3,5]

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

N by blocks, N - check: true

by =1{1, 5}
by =1{1, 6}
b3 = {2, 6}
by =12, 5}
bs = {3, 4}

dim(span of partition vectors), rank(Ngp), rank(N): 4, 4, 4

LIE STRUCT URE

Dimension of Lie algebra: 18, Shape: 8 10/8

CLB =

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

SO O B = O O

R and B Cycles. V.
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111 11 11
000 3 3 3 4 4 00 4 4
1 1 1 11 11
000333 2700773
1 11 1 1
o 0003 3 3 0 005500
R= B_
1 1 1 1 1
0003 3 3 005500
1 11 11 11
000333 73007373
1 11 11 11
000333 2300773
Ogr in Vec(K)?, {{4, 5, 6}}, true
Qpgin Vec(K)?, {{1, 2, 5, 6}, {3, 4}}, true
2 -7 44 1 4 -14
27 27 81 81 27 27
-5 4 =2 1 -10 8
27 27 81 81 27 27
1 1l =5 Z13 2 2
9 9 27 27 9 9
V=
1 1l 14 -4 2 2
9 9 27 27 9 9
-13 5 -6 7 1 10
27 27 81 81 27 27
1 =17 22 41 2 -7
27 27 81 81 27 27
Omega-checks true, true
“I+V is singular”
7TR=(0 00 % % %)VS(O 00 % % %) u_QRvs_Q(I—V)_1

nB:(; 1111 l)vs(o 0000 0) uQgvsQU+Vv)~1

LOCAL GROUPS

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

1, "range", [4, 5, 6], [[6, 5, 4, 4, 5, 6], [6, 4, 5, 5, 4, 6], [5, 6, 4, 4,6,5],[5,4,6,6,4,5],[4,6,5,5, 6, 4],
[4,5,6,6,5, 4]]

2,"range", [3, 5, 6], [[6, 5, 3, 3, 5, 6],[6, 3,5, 5, 3,6],[5,6, 3, 3,6,5], 5, 3,6,6, 3,5],[3, 6,5, 5, 6, 3],
[3,5,6,6,5, 3]]

31 "range"’ [11 21 4]’ [[4’ 21 11 11 21 4]’ [4| 1| 2| 2’ 1, 4]1 [2’ 4’ ]" ]" 4’ 2]| [2’ 1’ 4’ 41 11 2]’ [11 41 21 21 41 1]’
(1,2,4,4,2, 1]

4,"range", 1, 2,3],13,2,1,1,2,3],[3,1,2,2,1,3],[2,3,1,1,3,2],[2,1,3,3,1,2],[1, 3, 2, 2, 3, 1],
[1,2,3,3,2,1]]

2, "partition”, {{1, 5}, {2, 6}, {3, 4}}
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17 "ra'nge"’ [4’ 51 6]’ [[6’ 5’ 4’ 4’ 6’ 5]1 [67 4l 5! 5! 6! 4]’ [51 61 41 41 51 6]7 [5’ 4’ 6’ 6’ 5’ 4]’ [4’ 6’ 5’ 51 41 6]’

[4,5,6,6, 4, 5]]
2, "range", [3, 5, 6], [[6, 5, 3, 3,6, 5],[6, 3,5,5,6,3],I[5,6, 3, 3,5,6],[5,3,6,6, 5, 3],(3,6,5, 5, 3, 6],
[3,5,6,6, 3, 5]]
3, "range", [1,2,4],[[4,2,1,1,4,2],[(4,1,2,2,4,1],[2,4,1,1,2,4],[2,1,4,4,2,1],[1,4, 2,2, 1, 4],
[1,2,4,4,1,2]]
4,"range", [1, 2, 3],113,2,1,1,3,2],[3,1,2,2,3,11,[2,3,1,1, 2,3],[2, 1, 3, 3, 2, 1], [1, 3, 2, 2, 1, 3],
[1,2,3,3,1,2]1
100
"group has", 6, "elements" Group element1,1=|0 1 O
001
g1 = 1l
g2 = |1, 2]]
g3 = 12,3l
94 = 11, 3, 2]]

gs = [l1,2,3]]
linear dimension, 5
"Symmetric?", true

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

"Basis for Z(G)"

1, "coeff", 2

Z[1]=

O O =
o = O
o

2, "coeff", 1

01
Z[2]=|1 0
11

(= I

Check abelian

1, 2, true

1. 1 L
EIGS =
(2. ~1. —1.>
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PermChars ;=

= W W
i R R
e R R
L e

2 3

Group spectrum: 1+ t+t“+t

Molien Series to order 10: 1+ t+2t2 +3t3 + 4t +5¢° + 7t + 8t7 + 10t + 12¢9 + 14¢10

n-choose-rank

{1,11, 2, 314,{2, 1, 2, 41}, {3, [1, 2, 51}, {4, [1, 2, 6]}, {5, [1, 3, 41}, {6, [1, 3, 51}, {7, [1, 3, 6]}, {8, [1, 4, 5]},
{9, [1, 4, 6]}, {10, [1, 5, 61}, {11, [2, 3, 41}, {12, [2, 3, 51}, {13, [2, 3, 6]}, {14, [2, 4, 5]}, {[2, 4, 6], 15}, {16,
(2,5, 61} {17, [3, 4, 51}, {18, [3, 4, 6]}, {19, [3, 5, 6]}, {20, [4, 5, 6]}

KERNEL HIERARCHY

m3=(210000000000000000O0 2 4)

{1, 2, 19, 20}

u3=(3300021210012120003 3)

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

picheck (3 3 4 5 6 6)

(11 4 5 2 2

”‘(9927 2799)

m=(3 210021000224 4 6)
— 2 1 12
u2—(111331133011111)
picheck (6 6 8 10 12 12)

ml=(6 6 8 10 12 12)

picheck (6 6 8 10 12 12)

Column Projections
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1 2
0000§§
2 1
0000§§
Pr=l0 00100 idem-checks NO-checks
000100
000010
000O0O0O1
1 2
0000§§
2 1
0000§§
Pob=l001 000 idem-checks NO-checks
001000
000O0O1O0
000O0O0O1
1 00000
010000
000100
P3=]10 00100 idem-checks NO-checks
1 2
§§0000
2 1
§§OOOO
1 00000
010000
001000
P4=]/0 01 00O idem-checks NO-checks
1 2
§§0000
2 1
§§0000

Row Projections
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w w

7 7

[@] [@]

9] 9]

< <

I I

€ =

9] 9]

ie] )
(aV115a] o o o o [aV1140} o NN o o o NN
o N O o N O NN O o o N O
o o njon njon O o o o njos njon O o
o o <l <l O o o o <oy <l O o
o —|n o o —|mn o o —|n o o o —|m
=l O o o o —i|m Ll I ] o o —lm O

Il Il

— ~N

o o

o o

Qo Mo @it oim i Q|m
No oo win oim Glm coim
Rlo Qlo glo Qo Rlo Rle
Slo Slo Blo Blo Slo Sle
<lm ooln <lm sln Qo Yo
olm <l M <M m_9 m_9

Il

=

Z
<l N © o O  ANIm
No S0 © 0 © am O
© O wo wno o o
© ©o <o vl o o
o —lm O o Ny H|o
-Hm O © o Ho ~No

Il

T

CHECKING NULLSPACES

TTA = [_3, _3, _1, 1, 3, 3]

) RB checks

0

- 0
s —-stt

(001 -1 0 O 0
110 0 -1 -1 -t -t
mAviaker NC (-1 -3)

ker N¢

08/21/2008 02:00 PM
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1 0 O —-S+t —-s+t -t
0 1 0 s s —s+t
-1 -1 O -t -t
ker Mg = s RB checks
-1 -1 0 -t -t )
0 0 1 t+s s -5
I 1 -1 -s -s+t 0
-1 011 0 0 t
1 000 0 0t
0 100 0 t s
ker M. = RB checks
0 100 0 s
0 010 -t 0t t+s
0 001 t s0 0
nxt=(0 2 2 2)
100001 100000
010010 010010
. joo1100 . joo1100
RNoR* = , RR* =
001100 001100
010010 010010
100001 000O0O01
2 1
1000§§
1 2 100000
010033 010000
001100 001000
BNoB* = ,BB* =
001100 000100
%%0010 000010
L 000O0O01
§§0001

Do these reconstitute N? , true

Ranks: 4, 6, "vs", 3
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4 8 4 4 1 2
00§§§§ 0000§§
4 8 4 4 2 1
00§§§§ 0000§§
-4 -4 4 8 8 1
5 5 9 9 9739 0 0 0 300
CNM = s g _4 4 4 Skew T = ) Skew Omega =
3 3 9 9 99 0 0 5 000
-4 -4 -8 -4 -1 -2
3 3 9 9 00 3 9 0 000
-4 -4 -8 -4 -2 -1
3 3 9 9 00 3 5 0 000
1 2 1 1
0 0 % 355 3 3
1 2 1 1
0 0 3 35 3 39
=1 =1 5 L 2 2
27 27 27 27 27
=2 =2 -1 5 1 1
27 27 27 27 27
-1 -1 -2 -1
5 9 27 27 00
-1 -1 -2 -1
5 35 27 27 90
4 4 8 4
448 4 9 9
33 99 100012
44 8 4 o o
33 9 9 01003541
8 816 5 8 8
9 9 9 9 9 001100
Mgy = Ng =
44 o 20 16 16 001100
9 9 9 9 9 1 2
0o & 16 8 8 330010
9 9 3 3 > 1
0o 8 16 8 8 330001
9 9 3 3

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

NM = 4T + 12Q

Ol
[Te] N
| [

=

o
o
o
W=
o
[To] EN

NM([lE 20 16 20 16 32 -8 , 20 16 & 4 40 32 20 16 4 8
3 9 9 9 9 9 3 9 9 339 9 9 9 33

"IS MN in Vec(K)?", false
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11 29 25 7 11
4 -4 4224 ggzzg?)

<
zZ
—
wlS
N
N
o[
©l&
wiN

T= 12/1,rank=3,ratio=4/1,n2/r= 12/1
T =24/1,r=2/3,7/n%=1/3

p2 = 131/729, min T = 524/81, T-check is positive? 448/81
max r = 729/131, r-check is positive? 112/243
IS NOMO a combination of T and Omega? , true
NoMg =0T + 120
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, 5},{2, 6}, {3, 4}}

"RG1" = {4, 5, 6}

"RG2" = {3, 5, 6}

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

"RG4" = {1, 2, 3}
8 8 8 -8 -8 -8 598 —131 -131 -131 112
9 9 27 27 9 9 729 729 729 729 729
8 8 8 -8 -8 -8 -131 598 -—131 -131 355
9 9 27 27 9 9 729 729 729 729 729
8 8 80 -8 -8 -8 -131 -131 598 598 —131
27 27 81 81 27 27 729 729 729 729 729

Mc = N¢ =

-8 -8 -8 80 8 8 -131 -131 598 598 —131
27 27 81 81 27 27 729 729 729 729 729
-8 -8 -8 8 8 8 112 355 -—131 -131 598
9 9 27 27 9 9 729 729 729 729 729
-8 -8 -8 8 8 8 355 112 -131 -131 -131
9 9 27 27 9 9 729 729 729 729 729

w
(9]
(9]

= N
= N
N O

[

|
w ©o
—

~
=N
w ©
—

a N~
=N
w o
i

O N
o O

72

O
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1 -1 -131 -131 -131 5 355
11 35 5 -1-1 1 <58 TSos 598 299 598
1 -1 —131 -131 -131 355 56
1 1 5 5 -1-1 TS98 | 598 598 508 299
3 3 1 _y =3 =3 -131 -131 1 ;=131 131
10 10 10 10 598 598 508 598
Mc-scaled = Nc-scaled =
=3 =3 ;1 1 3 3 -131 -131 1 ;=131 131
10 10 10 10 598 598 508 598
-1 1 56 355 —131 -131 —131
-1 -1 3 1 1 799 598 598 598 1 598
-1 1 355 56 —131 -131 -131
-1 -1 3 3 1 1 508 299 598 598 598 1
000000 000000 000000
0000O00O0 0O000O0O00O0 0000O0O0
000000 000000 000000
NcM, = McN¢ = commutator =
000000 000000 000000
000000 000000 000000
000000 000000 000000

Eigenvalues M¢

[0, 0,0.,0.,3.917225066, 1.613639132]

Eigenvalues N¢

[0, 0., 2.,0.6666666667, 1.333333333, 0.9218106996]
Eigenvalues M.-scaled

[0,0.,0.,0.,4.341640786, 1.658359214]

Eigenvalues N-scaled

[0, 0., 0.8127090301, 1.123745819, 1.625418060, 2.438127090]
NullSpace M,
{{1,0,0,0,1,0]1I0,0,1,1,0,0],1[1,0,0,0,0,1],[-1, 1,0, O, O, OJ}
NullSpace N,

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

Eigenvalues Mg

[0, 0., 0.,7.043268479, 1.607968479, 3.348763041]
Eigenvalues Ny

[1.333333333, 0.6666666667, 0., 0., 2., 2.]

NullSpace Mg

{-1,1,0,0,0,0]1I1,0,-1,-1,1,0]1[1,0, -1, -1, 0, 11}
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NullSpace Ny

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

Eigenvalues M

[-1.333333333, -2.666666667, 1.833039588, 4.567463350, -0.3230364042, -2.077466534]
Eigenvalues N

[0, 0., -2.,-0.6666666667, 4., -1.333333333]

NullSpace M

{}

NullSpace N

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

Harmonic Basis

= N W W W o
N R W W o w

w W o o w w
w W o o w w
W o W W = N
O W W W N M
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