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T-Run
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[21 3’ 5’ 5' 1’ 1]’ [3I 4’ 6' 6’ 4' 2]

m=1[1,11,11,1
6=102,2,2,2,2,2]
POSSIBLE RANKS

1x6
2 %3

BASE DETERMINANT 91/512, .1777343750
NullSpace of A
{5, 6},{1, 2, 3, 4}
Nullspace of A
{61{5}] °," [{2, 4},{1, 3}]
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] Vv[5] + v[2] v[4] v[6] + v[1] v[3] v[6]

Degree 4

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

TRACE TWO = 2

08/21/2008 02:23 PM



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

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

o o=

A= oOlun
o
o

(][9]

o
o
o
o

AT =

o

o

o

o
o O~ olun
|l O

A=
o

00O00O0

(o] ] [V, ]

[2][V;1

AT rankingis 1, "vs", 6

Level 2 det = ﬁ( —1+5)2(2912 + 19845 + 56452 — 40553 — 3355% — 1105 — 65° + 357 + 58)

RANK of R is 6

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

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

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

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

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

NullSpace of R

{}
NullSpace of B

{}
NullSpace of R*
{}

NullSpace of B*

{}
FIXED POINTS DIMENSION 2
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PROTO-M =

= = = = = O
= = =R =B O
i R R e T o ]

= = O R R
= O = = ==
QO R R R BB =

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

"ldemSolvability Check", 3

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

"Trace mark", 6, "Rank mark"
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L i e e e =)
Ll R R R e B
= = = O = =

R Bk O Rk B -
R O R B R R
O R P P R B

, 6, "for kernel rank", 6

degree 2: % (2v[1]vi2] + 3Vv[1]lv[3] + 2v[1]lv[4] + 3Vv[1]v[5] + 2v[1]lv[6] + 2Vv[2]v[3] + 3Vv[2]v[4] + 2V[2]V]
51+ 3v[2]v[6] + 2Vv[3]v[4] + 3v[3]v[5] + 2Vv[3]v[6] + 2Vv[4]v[5] + 3v[4]v[6] + 2Vv[6]V[5])
degree 3 : 1L8 (vI1]v[2]lv[3] + vI1]vI2]v[4] + v[1]vI2]v[5] + v[1]v[2]vI6] + Vv[1]lv[3]v[4] + 9Ov[1]v[3]Vv[5] + VI

1lv[3]v[e] + v[1]lv[4]v[5] + v[1]lv[4]v[6] + v[1]v[6]Vv[5] + v[2]vI3]v[4] + v[2]v[3]v[5] + vI2]v[3]v[6] + v[2]Vv]
41v[5] + 9v[2]v[4]v[6] + v[2]v[6]v[5] + v[3]vI4]lv[5] + v[3]v[4]v[6] + v[3]vI6]V[5] + v[4]v[6]V[5])

degree 4 : % (2v[1lv[2]vI3]lv[4] + 3v[1]lv[2]v[3]v[5] + 2Vv[1]lv[2]v[3]vI6] + 2V[1]lv[2]v[4]v[5] + 3V[1]v[2]Vv]

4lv[e] + 2v([1]v[2]v[6]lv[5] + 3v[1]lv[3]vi4]lv[5] + 2v[1]lv[3]v[4]v[6] + 3v[1]lv[3]v[6]lVv[5] + 2Vv[1]v[4]v[6]V[5]
+2v[21v[3]v[4lv[5] + 3v[2]v[3]vI4]vI6] + 2VvI[2]v[3]vI6]lVI5] + 3VvI[2]v[4]v[6]lVv[5] + 2Vv[3]v[4]vI[6]VvI5])

degree 5 : %( v[1lv[2]v[3]v[4]v[5] + v[1]v[2]v[3]v[4]vI6] + v[1Iv[2]v[3]vI6]v[5] + v[1]v[2]v[4]v[6]VvI[5] + v

[1]v[3]v[4lvI5]vI6] + v[2]v[3]vI4]lvI[5]vi6e])
degree 6: 1 (v[5]) (v[6]) (vI2]) (v[4]) (VvI3]) (VvI[1])

Group spectrum 1 + t + 202+ 283 + 2t + 5+ ¢0
KERNEL STRUCT URE
"PT1" = {{4}, {1}, {5}, {6}, {3}, {2}}
"RG1" ={1, 2, 3, 4,5, 6}

M6 = [1]
supp 16 = {1}

u6 = [1]
supp u6 = {1}

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

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

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

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

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):

LIE STRUCTURE

h(3]
h[2]
h[1]
h(2]
h[1]
h(2]

Centralizer =

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

R and B Cycles. V.

CLB =

= O O O O O

61

h(2]
h(3]
h(2]
h[1]
h[2]
h[1]

SO O O © O

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

6, 6

h[1]
h(2]
h(3]
h(2]
h[1]
h(2]

O O O O ~» O
O O O » O O

h[2]
h[1]
h[2]
h[3]
h[2]
h[1]

o O » O O O
O = O O O O

h[1]
h(2]
h[1]
h(2]
h(3]
h(2]

h[2]
h[1]
h[2]
h[1]
h[2]
h[3]
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111 1 1 1 1
377007 303030
11 1 1 1 1 1
272007 030303
11 1 1 1 1 1
23773007 3030350
Or = 11 Q= 1 1
0 0O 5 3 0 0 3 0 3 0 3
11 191,01
00O > 5 0 3 0 3 0 3 0
11 1 1 1 1 1
277007 030303
Ogr in Vec(K)?, {{4, 5}, {1, 2, 3, 6}}, true
Qg in Vec(K)?, {{1, 3, 5}, {2, 4, 6}}, true
-1 5 =1 1 -1 =1
12 12 3 6 12 1
1 -1
0 0 5 5 0 0
-1 5 1 =1 =13 11
vo|? #12 e A
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 -7z 1 -1 -1 -1
24 24 12 6 24 24

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

"I+V is singular”
me=(t 2213 % vs(0 00000 ugvsQU-v)!
nB:(; 1111 l)vs(o 0000 0) uvsQU+Vv)~!

LOCAL GROUPS

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

1, "range", [1, 2, 3, 4, 5, 6], [[6, 5, 4, 1, 2,3],[6,5, 2, 3,4,1],[6,3,4,5,2,1],[6, 3, 2, 1, 4, 5], [6, 1, 4, 3,
2,5],06,1,2,5,4,3],[5,6,3,4,1,2],[5,6,1,2,3,4],(5,4,3,2,1,6],[5,4, 1,6, 3, 2], [5, 2, 3, 6, 1,
4],15,2,1,4,3,6],[4,5,6,3,2,1],[4,5,2,1,6,3],[4,3,6, 1, 2,5],[4,3,2,5,6,1],[4, 1, 6, 5, 2, 3],
[4,1,2,3,6,5],13,6,5,2,1,4],13,6,1,4,5,2],[3,4,5,6,1, 2],[3,4,1,2,5,6],[3, 2,5, 4, 1, 6], [3,
2,1,6,5,4],[2,5,6,1,4,3],[2,5,4,3,6,1],[2,3,6,5,4,1],[2,3,4,1,6,5],[2, 1, 6, 3,4, 5], [2, 1, 4,
5,6,3],[1,6,5,4,3,2],[1,6, 3,2,5,4],[1, 4,5, 2,3,6],[1, 4, 3,6, 5, 2], [1, 2, 5, 6, 3,4],[1, 2, 3, 4, 5,
6ll
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000O0O01

000010

0001O00O0
"group has", 36, "elements" Group element 1,1 =

100000

010000

001000

g1 = |[l1,6,3,4],[2,5]]

I7p) [[1, 6], 2,5, 4, 3]

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

93
94 = [[1,6,5,4], (2, 3]]
g5 = [1,6,5,2] (3, 4]
linear dimension, 18

"Symmetric?", true

Is Z in Vec(K)? true
(—2h[2] 0 2h[2] O 2h[2] O -—-6h[1] O 6h[1] 3h[3]—-6h[1] 6hK[1] O O 2h[2] 3h[3]-6h[1] 6HK[1] Z

"Basis for Z(G)"
1, "coeff", 6

Z[1]=

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

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

2, "coeff", 2

Z[2]=

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

m O B O B

O B O = O K
O R O B O B
O R O = O K

3, "coeff", 3
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001010

000101

100010
Z[3]=

010001

101000

010100

Check abelian

1, 2, true
1, 3, true
2,3, true
1. 1. 1. 1.
EIGS=|l0 0 O 0
2. 2. -1. -1.

Group spectrum: 1+ t+ 22+ 263 + 2t + ¢t

Molien Series to order 10:

n-choose-rank

{1,111, 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 2 2222222222222

-1.

1.
-3.
-1.

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

1+ t+3t2+563+10t% +15¢° +26t° +38t7 +59t8 + 849 + 121¢10

u4=(LLLLLL______LLL)
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picheck (20 20 20 20 20 20)

m3=(6666666666666666666 6)

ug_(i 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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)

picheck (120 120 120 120 120 120)

= (120 120 120 120 120 120)

picheck (120 120 120 120 120 120)

Column Projections

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

Row Projections

PPy =

O O O O O =
o O O O +» O
o O O » O O
SO O » O O O
O = O O O O
= O O O O O

CHECKING NULLSPACES

idem-checks

idem-checks
100
010
001

T=
00O
00O
000

NO-checks

o O »m O O O

o O O O O

— O O O O O

NM =

A D DA b b U

B N A S

N I N Y T N N

A D U1 A D b

B Y B L

vi D D M DM D
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Group case, not scaling MC
mA=10,0,0,0,0, 0]

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

-1 -1 -1 -1 -1 S 0 0 0 t
1 0 0 O o 0 0 t 0
ker Mg = 0 0 0 0 1 0 0 s 0 RB checks
O o0 1 o0 O 0 s 0 t O
6 1 0 0 O -t -t —t+s -t -t
6 0 0 1 0 -s+t -s -5 —s -s
000O0O01 0stO 0
0100O00O0 00 st 0
kerMC=001000 $000¢0 RB checks
00O01O00O0 t 00O 0
000010 00O s t
100000 0t 00 s
nmxT=(111111)
100000 100000
01 00O00O 01 00O00O
RNoRs =0 O L0 00 oo _[00 1000
000100 000100
000O0OT1O0 000O0T1O0
000O0O01 000O0O01
100000 100000
01 00O00O 01 00O00O
enges =0 0 1000 pp |00 1000
000100 000100
000O0T1O0 000O0T1O0
000O0O01 000O0O01

Do these reconstitute N? , true

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

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

O O O O © ©o
o O O O O O
SO O O O O O
O O O O © ©o
o O O O O O
SO O O O O O

o O O O O O
SO O O O O O
O O O O © ©o
o O O O O O
SO O O O O O
O O O O O O

oS O B O O O
O = O O O O
= O O O O O

R e
e
e
e e
e
e
O O O O O =
O O O ©O = O
O O O —»m O O

"IS NM a combination of T and Omega?", true
NM = 1T + 24Q

of>~ L =zt 11111111111 1111
2 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 4 5 4 4 4 45 4 4 4 4 4 4 5)
"IS MN in Vec(K)?", true

MN(12 2 -4 8 45 4 4 4 45 4 4 4 4 4 45)
'r=6/1,rank=6,ratio=1/1,n2/r=6/1
T =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 + 60
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{1, 2,3,4,5, 6}
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5 =1 =1 =1 =1 -1
6 6 6 6 6
000O0O0O =1 5 =1 =1 =1 -1
6 6 6 6 6 6
000O0O0O
=1 -1 5 =1 =1 -1
000O0O0O 6 6 6 6 6 6
MC= NC=
0000O00O0 =1 -1 -1 5 =1 -1
6 6 6 6 6 6
0000O0O
-1 -1 -1 -1 5 -1
0000O0O 6 6 6 6 6 6
=1 =1 =1 =1 =1 5
6 6 6 6 6 6
-1 -1 -1 -1 -1
' = 5 5 5 3
0000O0O =1 1 =1 =1 =1 -1
5 5 5 5 5
000O0O0O
=1 =1 4 =1 =1 -1
0000O0O 5 5 5 5 5
Mc-scaled = Nc-scaled =
0000O0O -1 -1 -1 ¢ -1 -1
5 5 5 5 5
000O0O00O
=1 =1 -1 -1 4 =1
000O0O0O 5 5 5 5 5
-1 -1 -1 -1 -1 4
5 5 5 5 5
000O0O0O 000O0O0O 0000O0O
000O0O0O 000O0O0O 0000O0O
000O0O0O 000O0O0O 0000O0O
NcM, = McN¢ = commutator =
000O0O0O 000O0O0O 0000O00O
000O0O0O 000O0O0O 000O0O0O
000O0O0O 000O0O0O 0000O0O

Eigenvalues M,

[0,o0.,0.,0.,0.,0.]

Eigenvalues N

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

Eigenvalues M.-scaled

[0,o0,0.,0.,0.,0.]

Eigenvalues Nc-scaled

[0., 1.200000000, 1.200000000, 1.200000000, 1.200000000, 1.200000000]

NullSpace M,

{[o, 1,0, 0,0,0]1Io0,0,0,0,0,1][0,0,0,0,1,D0],Io00,0,1,D0,0,]Io0,0,1,0,0,0]I[10,0,O0, 0, 0]}

NullSpace N,
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{[1,1,1,1,1, 1}

Eigenvalues Mg

[0,o0,0.,0.,0.,6.]

Eigenvalues Ny

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

NullSpace Mg
{-1,1,0,0,0,0],I[-1,0,1,0,0,0][-1,0,01,0,0]I[-1,0,0,0,1,0],[-1,0,0,0,0, 11}
NullSpace Ng

{}

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

{}

NullSpace N

{}

Harmonic Basis

001010 010101
000101 101010
100010 010101
010001 101010
101000 010101
010100 101010
Commutator(s)
000O0O0OO
000O0O0O
1,2: commutator=000000
000O0O0O
000O0O0O
000O0O0OO
{4, 5}
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TRACETWO =1

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

(=2
A= O|un
[e2]19;]

o

o

o
o
o
o

AT =

(2] [N e[V, ]

o

o

o

o

ol o
o i O

A= |un
[e][¥;]

AT rankingis 1, "vs", 6

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

Level 2 det = ——L (2912 + 15685 + 54852 — 91153 — 6945% — 2735°> — 8050 —s7 + 258+ s9) ( -1+

16384
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[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 1, 0.5000000000 - 0.8660254040 1]

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

0.8660254040 I, 0.5000000000 - 0.8660254040 I]

NullSpace of R

{}
NullSpace of B

{}

NullSpace of R*
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{}
NullSpace of B*

{}
FIXED POINTS DIMENSION 1

PROTO-M =

= = = = = O
R = =R = O
= o= = O =

R P O R B B
= O = = = =
O R R B Pk =

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

“ldemSolvability Check", 3

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

"Trace mark", 6, "Rank mark"

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

R R B R = O
= = =R =R O =
= = = O = =

R P O Rk Rk =
R O R Rk B B
O R R R R B

, 6, "for kernel rank", 6

degree 2: % (vI1]vi2] + v[1lv[3] + v[1]lv[4] + vI1]v[5] + v[1]lv[6] + v[2]v[3] + v[2]v[4] + v[2]v[5] + v[2]v]
6] + v[31v[4] + v[3]v[5] + v[3]v[6] + v[4]v[5] + v[4]v[6] + v[6]v[5])
degree 3 : % (v[1lv[2]lvI3] + vI1]v[2]v[4] + v[1]v[2]v[5] + v[1]v[2]v[6] + Vv[1]lv[3]vI4] + v[1]lv[3]v[5] + v[1

lv[31vi6] + v[1]lv[4]v[5] + v[1]v[4]v[6] + v[1]lv[6]lv[5] + v[2]v[3]v[4] + v[2]v[3]vI5] + v[2]v[3]v[6] + V[2]Vv[4
1v[5]1 + v[2]v[4]v[6] + v[2]vI6]Vv[5] + v[3]v[4]v[5] + v[3]v[4]v[6] + v[3]v[6]V[5] + v[4]v[6]lv[5])

degree 4 : %5 (v[1lv[2]v[3]v[4] + v[1]v[2]v[3]VI5] + vI1]v[2]v[3]v[6] + v[1]v[2]v[4]vI5] + v[1]v[2]v[4]v[6]

+v[1]v[2]v[6]Vv[5] + v[1]lv[3]v[4]v[5] + v[1]lv[3]v[4]v[6] + v[1]lv[3]v[6]V[5] + v[1]lv[4]vI6]Vv[5] + v[2]Vv[3]v[4
1v[5]1 + v[2]v[3]vi4]v[6] + v[2]v[3]v[6]lV[5] + v[2]v[4]v[6]v[5] + v[3]v[4]vI6]V[5])

degree 5 : % (v[1lv[2]v[3]v[4]v[5] + v[1]lv[2]v[3]v[4]vi6] + v[1]lv[2]v[3]vI6]V[5] + v[1]v[2]v[4]v[6]V[5] + Vv

[1lv[3]v[4lv[5]vie] + vI2]v[3]v[4]vI[5]vI6] )
degree 6 : 1 (v[5]) (v[6]) (v[2]) (v[4]) (vI3]) (v[1])

Group spectrum 1+ t+ t2 + t3 + t% + > + t°
KERNEL STRUCT URE
"PT1" = {{4}, {1}, {5}, {6}, {3}, {2}}
"RG1" =11, 2, 3, 4,5, 6}

6 = [1]
supp 16 = {1}

u6 = [1]
supp ub = {1}

Action of R on ranges, [[1]]
Action of B on ranges, [[1]]
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B=(1)

RPARTS [1]

BPARTS [1]

o= (1)

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

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

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

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

h(1l] hl[2] h[2] h[2] h[2] h[2]
h[2] h[1] h[2] h[2] h[2] h[2]
h[2] h[2] h[1] h[2] h[2] h[2]
h[2] h[2] h[2] h[1] h[2] h[2]
h[2] h[2] h[2] h[2] h[1] hI2]
h[2] h[2] k(2] h(2] h[2] h[1]

Centralizer =

LIE STRUCTURE

Dimension of Lie algebra: 25, Shape: 24 1/0

CLB =

= O O O O O
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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o o o v Ao o
—lo -l —Hlo o o o
—lo -l -l o -l o
o o —Ho —Ho o -Ho
o o o Ao Ao o
—lo —Hlo -l —Alo o —Ho

I

S
o o o Ao Ao o
—lo —Hlo —Hlo —Alo o o
o Hlo -l -l -l -
o o o v o o
—lo o —Hlo —Alo o o
—lo —Hlo —Hlo —lo o —Ho

Op =

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

Qgin VecK)?,{{1, 2, 3, 4, 5, 6}}, true

—
ey < < <
= < _I___Z 1_2 o __2
ey mis S|« <
i
= < 1_2 1| |0 __2
- - i

—lo _2 —=lo _6 =N _6
i |~ o - o
__3 Y __4 -
o~ < <+ - N
5_1 © __2 5_2 H® 1
|~ <+ =g ™ 1_4
e o ¥ __2 [ R I

I

>

Omega-checks true, true

uQg vs Q(I-v) ~1

—i|©
—|©
—|©
—|©
—i|©

—|©

)

—|©
—|©
—i|©
—|©
—|©

—|©

el

) uQg vs QU+V) ~1

|
=l
=l
—|©
—|©

—i|©o

)

—|©
—|©
|
—|©
—|©

—|©

s =

LOCAL GROUPS

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

— T P oWl ¥

N AP Tt i )

P a2 Y T 2T T m
N9 5 -0 S meS A
+t =" AT N=TF AN =N
N e R N e R S P
YA L nnmmLinalinmL
T L L L I
NI T m A TN
=mnmgom= JO0Y O «
TN TSN S TSN S
MmN TR e
MmO 5 ;OY § rONGLm
NSO A ,Lm_d.., eellas Iarnl Nl
— NN =N =N N <

A TN AT RV i g )
N GSN AT AT A
Lonmg8mm GO« 81 4
NN S NG g
O g 0T ON 99
o AT Nl A el R )

T OiAn T0 I 8 O

LCms jEmm O« 5818 5
NGNS FEN
NoWw L OY 0N GeY
nmﬂ,.rm.:hl.ﬂ__,.rm.Anlﬂ,omAuﬂ,L
TNTG AT MmO AnS 559
NS AT SN Do e
ST M GO T ISG N

TUNSEIN AT S SN
Al T 8Y F 50N 8w
TRl n A FEY gy EN
MNTO AN TG s TS TS
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000O0O01
000010
000100
0010O00O
01 00O0O
100000

Group element 1,1

"group has", 720, "elements"
[[1, 6], [2, 5], [3, 4]
[[1, 6, 2, 5], [3, 4]1]

g1 =
92 =
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g3 [[1, 6], 12,5, 3, 4]]

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

94
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[2] — 120h[1] 24 h[2]

"Basis for Z(G)"

1, "coeff", 120

Z[1]=

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

SO O O O O =
SO O O O = O
O O O = O O

2, "coeff", 24

Z[2] =

L e =
e =

e e
= = O = = =
H O Rk B BB R
O R KRB = = =

Check abelian

1, 2, true
1. 1. 1. 1. 1. 1.
EIGS =
5. -1. -1. -1. -1. -1.
Group spectrum: 1+ t+ 2+ 3+tr v o+ 0

Molien Series to order 10: 1+ t+2t2 +3t3 + 5t% + 7t> + 11t% + 14t7 + 20t8 + 269 + 35¢10

n-choose-rank

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

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

picheck (1 1 1 1 1 1)

picheck (5 5 5 5 5 5)

mé=(222222222222222)

picheck (20 20 20 20 20 20)

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

m3=(6 666 6666666666666 °66 6)

u3(111111111

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)

picheck (120 120 120 120 120 120)

= (120 120 120 120 120 120)

ylofS 5 5 5 5 5
324 324 324 324 324 324

picheck (120 120 120 120 120 120)

Column Projections

08/21/2008 02:23 PM
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100000
01 00O00O
001000
Py = idem-checks
000100
000010
000O0O01
Row Projections
100000
010000
001000
PPy = idem-checks
000100
000010
000O0O001
100
010
001
T=
000
000
000
CHECKING NULLSPACES
Group case, not scaling MC
mA=10,0,0,0,0, 0]
kerNe=(111111) (t+s t+s
-1 -1 -1 -1 -1 0
O 0 1 o0 o 0
0O 0 O o0 1 s
ker Mg =
O 0 0 1 o t
1 0 0 0 O —t
O 1 0 0 o —s
100000 0stoO
01000O00O0 00sO
001000 00O s
ker M¢ =
000O0O001 00Ot
000100 t 000
000010 st 00

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

NO-checks

000 5 4 4
000 4 5 4
00O 4 4 5

NM =

100 4 4 4
010 4 4 4
001 4 4 4

t+s t+s t+s t+5s)

t

SO O ~ O
o

o

RB checks

..,
S O ~

(%)

o

4 4 4
4 4 4
4 4 4
5 4 4
4 5 4
4 4 5
RB checks
RB checks
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nxt=(11111 1)

100000 100000
01 00O00O 01 00O00O
001000 001000
RNgR* =  RR* =
000100 000100
000O0OT1O0 000O0OT1O0
000O0O01 000O0O01
100000 100000
01 00O00O 01 00O00O
001000 001000
BNgB* = ,BB* =
000100 000100
000O0T1O0 000O0OT1O0
000O0O01 000O0O01
Do these reconstitute N? , true
Ranks: 6, 6, "vs", 6
000O0O0OO 000O0O0OO 000O0O0OO
000O0O0OO 000O0O0OO 000O0O0OO
000O0O0OO 000O0O0OO 000O0O0OO
CNM = Skew T = Skew Omega =
000O0O0OO 000O0O0OO 000O0O0OO
000O0O0OO 000O0O0OO 000O0O0OO
000O0O0OO 000O0O0OO 000O0O0OO
111111 100000
111111 01 00O00O
111111 001000
Mgy = Ng =
111111 000100
111111 0O000O0T1O0
111111 000O0O01

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

NM = 1T + 24Q

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 4 5)

"IS MN in Vec(K)?", true
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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 4 5)
T=6/1,rank=6,ratio=1/1,n%/r=6/1
T'=30/1,r=5/6,T/n°>=1/6

pz =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 + 60
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}

5 =1 =1 =1 -1 -1
6 6 6 6 6
0000O0O =1 5 =1 -1 -1 -1
6 6 6 6 6 6
000O0O0OO
-1 =1 5 =1 -1 -1
000O0O0O 6 6 6 6 6 6
MC= NC=
0000O0O =1 -1 -1 5 =1 -1
6 6 6 6 6 6
00O0O0O0O
-1 -1 -1 -1 5 -1
0000O0O0 6 6 6 6 6 6
-1 -1 -1 -1 -1 5
6 6 6 6 6 6
-1 -1 -1 -1 -1
15 5 5 5 5
0000O0O =1 1 = =1 =1 -1
5 5 5 5 5
000O0O0O
=1 =1 4 =1 =1 -1
000O0O0O 5 5 5 5 5
Mc-scaled = Nc-scaled =
0000O00O0 -1 -1 -1 4 =1 -1
5 5 5 5 5
000O0O0O
=1 -1 -1 -1 47 =1
0000O0DO 5 5 5 5 5
=1 -1 -1 -1 -1 4
5 5 5 5 5
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NcMc = McN¢ = commutator =

SO O O O O O
O O O O © ©o
o O O O O O
SO O O O O O
O O O O © o
o O O O O O
o O O O O O
oSO O O O O ©o
O O O O © ©o
o O O O O O
SO O O O O O
O O O O O O
O O O O © ©o
o O O O O O
SO 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.]

Eigenvalues N¢

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

Eigenvalues M.-scaled

[0,o0,0.,0.,0.,0.]

Eigenvalues N-scaled

[0., 1.200000000, 1.200000000, 1.200000000, 1.200000000, 1.200000000]

NullSpace M,

{[o, 0, 0,0,0,1)11,0,0,0,0,0][0,0,0,0,1,0],I0,0,0,1,0,0],Io0,1,0,0,0, 0], [0, 0, 1, O, O, O}
NullSpace N

{{1,1,1,1, 1,11

Eigenvalues Mg

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

Eigenvalues Ny

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

NullSpace Mg
{-1,0,1,0,0,0]I[-1,0,0,1,0,0]I[-1,1,0,0,0,0]I[-1,0,0,0,1,0],I[-1,0,0,0, O, 11}
NullSpace Ny

{}

Eigenvalues M
[5.,-1,-1,-1.,-1.,-11]
Eigenvalues N
[5.,-1.,-1,-1,-1.,-1]

NullSpace M

24 of 59 08/21/2008 02:23 PM



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

{}
NullSpace N

{}

Harmonic Basis

gy

TRACETWO =1

det AT =0

o o=

A= Olun
o
o

[e2]1[9;}

o
o
o
o

AT =

o

o

o

o
o <21 [%; B[]
A~ Olun

[e2]1[9;}
o

0 0O00O0

Al A=
[ 1]

AT ranking is 4, "vs", 5

Level 2 det = (—1+5)(=2912 — 24325 — 123252 — 26553 — 1045% — 135> + 165° + 2157 + 8

58+59)

1
16384

RANK of R is 5

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

B rankingis 2, "vs", 5

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

Eigenvalues

R: [0.,0.,-1,1,1.1,-1.1]
B: [0., -1.,-0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.86602540401, 1., 1.]
NullSpace of R

{[0, 0,0, 1, 0, O1}

NullSpace of B

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

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

NullSpace of B*

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

FIXED POINTS DIMENSION 1

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

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

"IldemSolvability Check", 3 "Trace mark", 3, "Rank mark", 3, "for kernel rank", 2
degree 1: % (v[1] + v[2] + v[3] + v[4] + Vv[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}
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"RG5" = {3, 4}
"RG6" = {2, 3}
"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[1,0,1,1,0,1,0,0,1,1,1,0,0, 1, 1]

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

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

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

RPARTS [1]
BPARTS [1]

«=(1)

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

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

LIE STRUCTURE

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

2,2,2
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01
10
01
CLB =
10
10
01
R and B Cycles. V.
11141 141 1
233030 303003
111 41 11
332030 000330
11141 1 4 1 1
2330320 303003
=1, Qs = 11
2220730 000330
111,41 11
233030 0003530
111 41 1,1 1
2330320 303003
g in Vec(K)?, {{1, 2, 3, 5}}, true
Qpin Vec(K)?, {{4, 5}, {1, 3, 6}}, true
-1 5 -1 1 -1 -1
12 12 3 6 12 12
1 -1
0 0 5 > 0 0
1l =5 -1 1 13 -11
vl 12 5 2
-1 5 1 =1 =13 11
24 24 12 6 24 24
3 1 1 =1 -1 -1
8 8 4 2 8 3
-1 7 -1 1 1 1
24 24 12 6 24 24
Omega-checks true, true
"I+V is singular”
(11141 111,41 -1
nR_(4 11yl 0)vs(4 111 o) QR vs QU-V)
(1 1111 -1
173—(6 ol1ll 6)vs(o 00000 ulgvsQU+V)
LOCAL GROUPS

1, "partition”, {{1, 3, 6}, {2, 4, 5}}
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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], [I5, 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, 31, [[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, 4],[[4, 1,4, 1, 1,4],[1, 4, 1, 4, 4, 1]]
9, "range”, [1, 21, 1[2, 1,2, 1,1, 2],[1, 2,1, 2,2, 1]]

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

g1 = 1
[[1, 2]]

P»
linear dimension, 2
"Symmetric?", true

Is Z in Vec(K)? true
(k1] hl2])

"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 =
(%)

PermChars :=

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

Group spectrum: 1+ t+ t2

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

Molien Series to order 10: 1+ t+2t2 +2t3 +3t% +3t° +4t% + 4¢t7 + 5¢8 + 5¢9 4+ 6¢10

n-choose-rank

{1, [1, 21}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [2
{11, [3, 51}, {12, [3, 61}, {13, [4, 51}, {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}

picheck (3 3 3 3 3 3)

picheck (3 3 3 3 3 3)

Column Projections

idem-checks NO-checks

SO O ©O O o o
O O ©O O ©o o
O O ©O O © o
SO O ©O O o o
O R B O +~ O
= O O = O =

) 3]}, {71 [2’ 4]}7 {8’ [2, 5]}, {[2’ 6]’ 9}7 {10, [31 4]}!
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Il
SO O O O O O
O O O O © ©o
O O O O © o

Il
SO O O O O O
O B B O = O

Il
O O O ©O O ©o
O O O © O o

mH O O B O B

oSO O O ©O O O
SO O O ©O O ©o

o O O ©O O O

= O O KB O =

O B =B O = O

SO O O O © ©o
O O O O © o

O O O ©O O O

_H O O =, O B

_H O O =, O =

O R B O +r~r O

O O O O O © S B B 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
SO B B O = O

O O O ©O ©o o
_ O O =B O =

O B B O = O
O O O ©O O O

O O O © O ©o
O O O ©O O O

SO O O © O O

SO O O O O O

idem-checks

idem-checks

idem-checks

idem-checks

idem-checks

idem-checks

NO-checks

NO-checks

NO-checks

NO-checks

NO-checks

NO-checks
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100000
000100
100000
Pg = idem-checks NO-checks
000100
000100
100000
100000
010000
100000
Pg = idem-checks NO-checks
010000
010000
100000
Row Projections
1 1 1
303003
1 1 1
030330
1 1 1
3035003
PP = . L1 idem-checks
030330
1 1 1
0303530
1 1 1
303003
1 1 1
303003
14511 303003
030330
. . . 030330
3035003 303003
=l 1 M=103 033 0
030330
| L. 030330
030330 303003
1 1 1
303003
CHECKING NULLSPACES
mA=10,1,0,-1,0,0]
0 -1010 0} (0 —s —t t s
0 -10010 0o - 00
ker N¢ = 3 s RB checks
-1 0 000 1| |¢ —t 00
-1 0 1000 0 —-s -t st
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mAviaker NC(-1 0 0 0)

ker My =
0 1
1
-1
01
10
01
ker M¢ =
10
10
01
nxt = (3 3)

(%)

(%)

RNgR*

BNgB*

RB checks

RB checks

= O O = O =

= O O = O =

Do these reconstitute N? , true

Ranks: 5, 5, "vs", 2

CNM =

33 of 59

0

o O O O O
SO O O O O

0

O O O © O o

o O O O O O
O O O ©O O o
O O O © O O

Skew T =

SO B B O = O

SO B B O = O

O O O © O o

_H O O Rr O =

H O O Rk O =

o O O ©O O O
O O O © O o
SO O O © O o
o O O O O O
O O O O O O

O B B O ~H O

O B B O ~r O

SO B B O = O

SO B B O = O

_H O O Rk O =

H O O Rk O =

, RR*

, BB
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I
= O O O O =
o O O O ~ O
o O O r O O
O O r O O O

R —

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

Skew Omega =

SO B O O O O

SO 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
SO O O © O O

08/21/2008 02:23 PM



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

310110 101001
131001 010110
013110 101001

My = Ng =
101301 010110
101031 010110
010113 101001

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

NM = 9T + 0Q

-
Gl
o
W=
o
W=
o
o
W=
o
W=
~—

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

MN(33 03 030030 3)
T=18/1,rank=2,ratio=9/1,n2/r=18/1
T =18/1,r =1/2,7/n%=1/2

p2 =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 = 0T + 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}
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"RG7" = {1, 5}
"RG8" = {1, 4}
"RG9" = {1, 2}
> =1 5 =1 =1 5
6 6 6 6 6 6
2 0O -1 0 0 -1 =1 5 =1 5 5 =1
6 6 6 6 6 6
0o 2 0O -1 -1 0
> =1 5 =1 =1 5
-1 0 2 0 0 -1 6 6 6 6 6 6
MC= NC=
6 -1 0 2 -1 0 -1 5 -1 5 5 -1
6 6 6 6 6 6
-1 0 -1 2 0
-1 5 -1 5 5 -1
-1 0 -1 0 0 2 6 6 6 6 6 6
> =1 5 =1 =1 5
6 6 6 6 6 6
=1 =1 =1 -1 -1
1 0 > 0o 0 > 1 S 1 3 3 1
-1 -1 -1 =1 =1
0 1 0 > > 0 z 1 S 1 1 3
-1 -1 -1 -1 -1
- 0 1 0 O > 1 < 1 <= X 1
Mc-scaled = ) ) Nc-scaled = . ) )
0 - 0 1 > 0 < 1 < 1 1 <
-1 -1 -1 -1 -1
-1 -1 -1 -1 -1
- 0 > 0O O 1 1 < 1 < X 1
000O0O0O 000O0O0O 000O0O0OO
000O0O0OO 000O0O0O 000O0O0OO
000O0O00O0 000O0O00O 000O0O0DO0
NcMe = McN; = commutator =
000O0O0OO 000O0O0O 000O0O0O0O
000O0O0OO 000O0O0O 000O0O0OO
000O0O00O0 000O0O00O 000O0O0DO

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]
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NullSpace M,

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

NullSpace N¢

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

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

Eigenvalues Ny

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

NullSpace Mg

{[1,-1,1,-1,-1, 113

NullSpace Ny

{[0,1,0,0,-1,0]1I0,0,0,1,-1,0],[0,0,1,0,0, -1], [1, 0, 0, O, O, -1]}
Eigenvalues M

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

Eigenvalues N

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

NullSpace M

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

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

Harmonic Basis

20) [11 _11 11 _11 _11 1]

{3,4,5, 6}
R: [2, 3,6, 6, 4, 2]
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B:[3,4,5,5,1,1]
TRACE TWO =1
det AT =0

0

o o=
A= O|un

[©2]19;]
o
o

o
o
o
o

AT =

o

o

o

o
o (921 [V, B [V;]
|~ Ol

A~
o

[©2]1V; B 1 [V, ]

0 00O

o=

AT rankingis 2, "vs", 5
Level 2 det = ﬁr’z( —91-925— 4252 — 453 + 554 Y(=1+5s)

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

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 - 0.8660254040 | ]
NullSpace of R

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

NullSpace of B

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

NullSpace of R*
{[1’ 0’ 0’ 0’ 0’ _1]1 [01 01 _11 ]-1 01 0]}

NullSpace of B*
{[0’ 0’ 0’ 0’ _1, 1]1 [0’ 0’ _1, 1, 0, 0]}
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FIXED POINTS DIMENSION 1

1 1

ol1111
001120 . .
001102 3011351
110011 110011

PROTO-M = N =

1100011 110011
201100 111101
021100 1 1

l111lo0

"RANK of Nis ", 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

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

degree 2: % (vI1lv[3] + v[1]v[4] + 2Vv[1]v[5] + v[2]v[3] + v[2]v[4] + 2v[2]v[6] + v[3]v[5] + v[3]v[6] + v[4
Iv[5] + v[4]v(6])
degree 3 : £ (Vv[3]+ v[4]) (VILIVIS] + vi2]v(6])

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

m3=1[0,0,00010,10,0,0,0,1,0,1,0,0,0,0, 0]
supp 13 = {6, 8, 13, 15}

u3 =11,10,0,0,2,1,2,1,0,0,1,2,1,2,0,0,0, 1, 1]
supp u3 =1{1,2,6,7,8,9, 12, 13, 14, 15, 19, 20}

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

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

(b3

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

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

[3,3,5,5,1]

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

N by blocks, N - check: true

b1 =1{1, 2}
by ={1, 6}
b3 = {5, 6}
bg =1{2, 5}
bs = {3, 4}

dim(span of partition vectors), rank(Ng), rank(N): 4,4, 4
LIE STRUCT URE

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

0 -111
0 0 10
1 0 0O
CLB =
1 0 0O
0 1 00O
0 0 01
R and B Cycles. V.
11 1 1 1 1
O§§OO§ §O§O§O
11 1 1 1 1
11 1 1 1 1
O§§OO§ §O§O§O
Or = 11 1 QB_l 1 1
0§§00§ §O§O§O
11 1 1 1 1
O§§OO§ §O§O§O
11 1 1 1 1
O§§00§ §O§O§O

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

-1 5 -1 1 -1 -1
12 12 3 6 12 12
1l -1

0 0 > > 0 0
-1 5 1 =1 =13 11
v 24 24 12 6 24 24
=1 5 1 =1 =13 11
24 24 12 6 24 24
-3 -1 -1 1 1 1
8 8 4 2 8 8
-1 7z -1 1 1 1
4 24 12 6 24 24

Omega-checks true, true

nR=(o 3300 %)vs(o 3300 %) uQg vs QI-v) ~1

_ (1 1 1 1 1 1 -1
1TB—(§ 0lol o)vs(§ 0lol o) Qg vs QI+ V)
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]]

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

4! "range"’ [1’ 3’ 5]7 [[5’ 5’ 3’ 3’ 1’ 1], [51 5! 1l 1l 3! 3]’ [3’ 3, 5, 5, 1, 1]l [3’ 3’ 1’ 1’ 5’ 5]’ [1’ 1’ 5’ 5’ 3’ 3]7

[1,1,3,3,5,5]
010
"group has", 6, "elements” Group element1,1=|1 0 O
001
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g1 = |[1,2]
9= 1

g3 = |11, 3,2]]
94 = [[2,3]]
g5 = II1,3]]

linear dimension, 5
"Symmetric?", true

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

"Basis for Z(G)"

1, "coeff", 2

Z[1]=

O O =
o = O
o

2, "coeff", 1

011
Z[2]=|1 0
11

(=2

Check abelian

1, 2, true
1. 1. 1.
EIGS =
I

PermChars :=

i T R
= W W =
= O O ¥
R R R

Group spectrum: 1+ t+ t2 +¢3

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

n-choose-rank
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{1’ [1’ 2’ 3]}! {2’ [11 21 4]}’ {31 [1’ 27 5]}’ {4’ [1l 2! 6]}1 {57 [1’ 3’ 4]}’ {6’ [1’ 3’ 5]}! {7’ [1’ 3’ 6]}1 {81 [1’ 4’ 5]}!
{9, (1, 4, 6]}, {10, [1, 5, 6]}, {11, [2, 3, 4]}, {12, [2, 3, 5]}, {13, [2, 3, 6]}, {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
m3=(0000010100001010000 0)
{6, 8, 13, 15}
w3=(1100021210012120001 1)
{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
OEOOOE
0 00O0O0OT1
1 1
OEOOOE
010000
001000

Py = idem-checks NO-checks
001000
1 1
050005
0 00O0O0OT1
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1 00O

1

3 00O

00O01
P3 =

00O01

0 00O

1

3 00O

1 000

1

> 00O

0010
Py =

0010

00O00O

1

3 00O

Row Projections

N~
o

0

o
N~
o

PPy =

o
o
N~ N~

o
N[~
o

N|—=

N~ N~
N~ N~
o

o
o

PP, =

N~ N~

o
o
o
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N R O O NI O

N = O O N~ O

0

o

N~ N~

o

o

N~ N[ o

o

o

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

N~

o

N~ N~

N[~

o

N~ N~

idem-checks NO-checks

idem-checks NO-checks

idem-checks

idem-checks
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N~ D=
o

o o Bl= N
o o
N~ N~

o

o A=

EN[

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

0 01 -1
ker N¢ =
-110 O

A via ker NC (0 1)

1 0 O 0 s t
0O 1 o0 0 0 s+t
0O 0 1 -t —-s —-t-=s
ker Mg =
0 0 1 -t -s —-t—s
-1 0 -1 t 0 s
0o -1 -1 (¢r s o
1 00O st 0
0 100 0 s+t O
0 010 -ttt 0 s+t
ker M. =
0 010 -ttt 0 s+t
-1101 t 0 s 0
0 001 t s 0 0
nmxt=(0 2 2 2)
100
010
001
RNgR* =
001
010
100

o

N~ N~

o

0 O 00
-11 00

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

1
0 2
%0 4 3 2 2 2 3
342232
00 224 422
NM =
0 0 2 2 4 4 2 2
2 3 2 2 4 3
1 1
2 4 3222 3 4
11
4 2
0 0O 0O
RB checks
-t+s t-s 00
RB checks
RB checks
001 100001
010 01 00O00O
100 , 001100
, RR* =
100 001100
010 000O010
001 100001
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O O r B O O

110000 100
110000 010
001100 001
BNgB* = , BB*
001100 001
000O0T11 000
000011 000
Do these reconstitute N? , true
Ranks: 4, 4, "vs", 3
0O000O0OO 000O0O0OO
000O0O0OO0 000O0O0DO
000O0OO 000O0O0O
CNM = Skew T = Skew Omega =
0O000O0OO0 000O0O0OO
000O0OO 000O0O0O
000O0OO 000O0O0O
1 1
150005
2 01120 ) )
021102 210050
112011 00 00
Mgy = Ng =
110211 001100
201120 o loo1l
2 2
021102 . .
500051

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

NM=4T + 120

“IS NM in Vec(K)?", true
NM(2 225422 12243322234
"IS MN in Vec(K)?", true

MN(2 2 25422 1224332223 4)
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T= 12/1,rank=3,ratio=4/1,n2/r= 12/1
T'=24/1,r=2/3,1/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}
5> 1 =1 -1
6 3 6 6
1 -1 0 0 1 -1 1 5 =1 -1
3 6 6 6
-1 1 0 o -1 1
=1 =1 5 5
0 0 1 -1 0 0 6 6 6 6
Mc = N¢ =
0 0O -1 1 0 0 -1 -1 5 2
1 -1 O 1 -1 6 6 6 6
-1 1 -1 -1
-1 1 0 0 -1 1 6 3 6 6
1 =1 -1 -1
3 6 6 6
2
13
1 -1 0 0 1 -1 2
-1 1 0 0O -1 1
=1 -1
0 0 1 -1 O 0 5 5
Mc-scaled = Nc-scaled =
0 0 -1 1 0 0 -1 -1
5 5
1 -1 O 0 1 -1
-1 2
-1 1 0 0O -1 1 T §
2 =1
5 5

= oa|L G
=

L v
=

Wl Ch||
=

wl=  olun m|' m|'
[y [y

—
|

=

S Y
=

W[

I ol
==

Al Wl m|' Ch|
=

=

=

allL v
=

=1 2
5 5
2 =1
5 5
=1 =1
5 5
=1 =1
5 5
2
1 5
2
5 1
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NcMc = McN¢ = commutator =

SO O O O O O
O O O O © ©o
o O O O O O
SO O O O O O
O O O O © o
o O O O O O
o O O O O O
oSO O O O O ©o
O O O O © ©o
o O O O O O
SO O O O O O
O O O O O O
O O O O © ©o
o O O O O O
SO 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.,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,
{{-1,0,0,0,1,0]I1,0,0,0,0,1],[0,0,1,1,0,0], [1, 1, 0, 0, O, O]}
NullSpace N

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

Eigenvalues Mg

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

Eigenvalues Ny

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

NullSpace Mg

{fo,0,1,1,-1,-1},1[1,0,0,0,-1,0], [0, 1,0, 0,0, -1J}
NullSpace Ny

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

Eigenvalues M

[0,4.2.,-2.,-2,-21]

Eigenvalues N

4.,-2,-1,-1,0,0.1]

NullSpace M
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{[o, 0, 1, -1, 0, 01
NullSpace N
{[1,-1,0,0,1,-1],[0,0, 1, -1, O, O]}

Harmonic Basis

{2,3,4,5, 6}

TRACETWO =1

det AT =0

o o=

(<21 [, B[V, ]
o
o

|~

o
o
o
o

AT =

o

o

o

o
o [©2][%; e | [V, ]
A~ O

|~
o

0 0O00O0

(<21 (%, B[V, ]
[ 1]

AT rankingis 1, "vs", 4

LeveI2det=5_T32(—1+s)(91+29s—1152+3s3)(1+s)

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

Eigenvalues

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

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

NullSpace of B

{[o,0,0,1,0,0]10,1,0,0,0,0]I[0,0,0,0,0, 1]}

NullSpace of R*

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

NullSpace of B*

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

FIXED POINTS DIMENSION 1

1 1

oli1111
002020 . .
000202 301151
200020 1100011

PROTO-M = N =

020002 1100011
2 02 0O00O0 1%110%
020200 1 1

11110

"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[1] + v[2] + vI[3] + v[4] + v[5] + vI[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 : % (vI1lv[3]vI5] + v[2]v[4]vI6] )

Group spectrum 1+t + 2+ ¢3
KERNEL STRUCT URE
"PT1" = {{1, 6}, {2, 5}, {3, 4}}

"PT2" = {{1, 2}, {5, 6}, {3, 4}}
"RG1" = {2, 4, 6}
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"RG2" = {1, 3, 5}

m3=1[0,00001000000001,0,0,0,0,0]

supp 13 = {6, 15}

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

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

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

()

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

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

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

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

N by blocks, N - check: true

b1 =11, 2}
by ={1, 6}
b3y = {5, 6}
by =1{2, 5}
bs = {3, 4}

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

LIE STRUCTURE

Centralizer =

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

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

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

4,4, 4

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

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

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

hi1 o
0 h[1]

hi1 o
0 h[1]

h2] 0
0 h2]
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-11 -111

0 0 0 10

0 01 0O
CLB =

0 1 0 00O

1 0 0 0O

0 0 0 01

R and B Cycles. V.

1 1 1 1 1 1
030303 3035030
1 1 1 1 1 1
030303 303030
1 1 1 1 1 1
030303 3035030
Or = 1 1 1 Q= 1 1 1
0303503 303030
1 1 1 1 1 1
030303 3035030
1 1 1 1 1 1
0303503 303030
Or in Vec(K)?, {{2, 4, 6}}, true
Qpgin Vec(K)?, {{1, 3, 5}}, true
-1 5 -1 1 =1 -1
12 12 3 6 12 12
-1 1
o o3t I o o
-1 5 1 =1 =13 11
V= 24 24 12 6 24 24
-1 5 1 =1 =13 11
24 24 12 6 24 24
=3 =1 -1 1 1 1
8 8 4 2 8 8
-1 7 -1 1 1 1
2 24 12 6 24 24
Omega-checks true, true
(0l olgl 1glol -l
nR_(o Lo lo 3)vs(o Lo 1o 3) Qg vs Q(-V)
(1 1 1 1 1 1 -1
773—(3 0 3 0 3 O)vs(3 0 3 0 3 0) uQg vs Q(I+V)
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]]

51 0f 59 08/21/2008 02:23 PM



52 of 59

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

2! "ra‘nge"’ [1’ 31 5]7 [[5’ 3’ 1’ 1’ 3’ 5]1 [51 1l 3! 3’ 1l 5]’ [31 51 11 11 51 3]! [3’ 1’ 5’ 5’ 1’ 3]’ [1’ 51 31 31 51 1]7

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

l, "range"l [2, 4, 6], [[Gl 6’ 4’ 4’ 2’ 2], [61 67 21 2! 4l 4]’ [4, 4, 6, 6, 2, 2]1 [4l 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]! [Sl 5] ]'l ]'l 3] 3]’ [3, 3’ 5’ 5’ 1’ 1]l [3) 3’ 1) 1) 5’ 5]! [1, 1, 5, 5, 3, 3]!

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

"group has", 6, "elements" Group element 1,1 =

g1 = [I1,2]
g2= 1

g3 = 11, 3,2]]
g4 = [[2,3]]
gs = [[1,3]]

linear dimension, 5
"Symmetric?", true

Is Z in Vec(K)? true
(h[2] 2h[1]- h[2] O h[2] AI2])

"Basis for Z(G)"

1, "coeff", 2

Z[1]=

O O =
o = O
o

2, "coeff", 1

01
Z[2]=|1 0
11

(=

Check abelian

1, 2, true

1. 1. 1.
EIGS =

2. -1. -1.

PermChars :=
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111111
130110
130110

1 11111)

Group spectrum: 1+ t+ 2 +¢3

Molien Series to order 10: 1+ t+2t2+3t3 + 4t +5¢° + 7t% + 8t7 + 10t8 + 12¢9 + 14¢10

n-choose-rank

{1,11, 2,31}, {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, 51},
{9, (1, 4, 6]}, {10, [1, 5, 6]}, {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=(00000100000000100000)
{6, 15}
w3=(11000212100121200011)
{1,2,6,7,8,9,12, 13, 14, 15, 19, 20}

picheck (1 1 1 1 1 1)

m=(0 1010010101001 0)

picheck (2 2 2 2 2 2)

Column Projections
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idem-checks NO-checks

-

Il
©O O o o o o
O N O O +~ N|=
o O o o o o
©O O H = O O
O O o o o o
= NF O O O N~

o O

idem-checks NO-checks

N O O O Nlm -
o O O ©o o O
SO O BV K
SO O O ©o o O

N R O O N O
O O O ©o o O

Row Projections

N~
o

00O

N[~

o
N
o
o
N~
o

PPy = idem-checks

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

N O
N|—

o

o

N~

o

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

o
o
o
o

o
o

PP, = idem-checks

N~ N~
o
o

N—= N

o
o
o
o

o

o

o

o
N[~ N~
N~ N~
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CHECKING NULLSPACES

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

-110 O
ker N¢ =
0 01 -1

mAviaker NC (1 —1)

0 0 O
0 O

ker Mg = o 10
-1 0 -1

0 -1 0

1 0 O
0 0 0 O
1 -1 -11
ker M¢ = 10 00
01 0 O
0 0 0 1
0 0 1 0

nmxt=(2 00 2 2)

1 1 1
230007
11 1 4 2
4 2 00 4 0 3
11 3 4 2
0035300 2 2 4
T= 11 M=1, 24
0 075 00
) L1 2 3 2
OZ 0 052 3 22
1 1 1
3 000322
-11 000O0ODO
RB checks
0 O 000O0OO
1 O t s O
0 -s t -s O
0 -t 0 -t
3 RB checks
0 s -t 0 -t
-1 -s 0 -s t
0 0 0 s t
1 s+t —-s —-s s s
1 t Y 0O 0 O
0 0 0 t O
s RB checks
0 0 0 t O
0 0 s 0 0 t
0 S —S —Ss s s+t
100001 10
010010 01
001100 ) 00
RNoR* = , RR* =
001100 00
010010 01
1 000O01 10
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N N B DM DNN

O O = = O O

w N NN W N

O O B B O O

AW NN NN W

O B O O ~= O

= O O O O =
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110000 110000
110000 110000
, 001100 , 001100
BNgB* = ,BB* =
001100 001100
000O0T11 000O0T11
000011 000O0T11
Do these reconstitute N? , true
Ranks: 3, 3, "vs", 3
0O000O0OO 000O0O0OO 0O000O0OO
000O0O0OO0 000O0O0DO 0O000O0O0OO0
000O0OO 000O0O0O 000O0O0OO0
CNM = Skew T = Skew Omega =
0O000O0OO0 000O0O0OO 0O000O0OO
000O0OO 000O0O0O 000O0O0OO0
000O0OO 000O0O0O 000O0OO0
1 1
150005
2 02 020 ) )
020202 210050
2 02 020 00 00
Mgy = Ng =
020202 001100
2 02020 0%001%
020202 . .
500051

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

NM=4T + 120

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

MN(1 22222 4332223 4)
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T= 12/1,rank=3,ratio=4/1,n2/r= 12/1
T'=24/1,r=2/3,1/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, 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
"PT1" ={{1, 6}, {2, 5}, {3, 4}}
"PT2" = {{1, 2}, {5, 6}, {3, 4}}

"RG1" = {2, 4, 6}
"RG2" =11, 3, 5}
> 1 =1 =1 -1
6 3 6 6 6
1 -1 1 -1 1 -1 1 5> =1 =1 1
3 6 6 6 3
-1 1 -1 1 -1 1
=1 =1 5 5 =1
1 -1 1 -1 1 -1 6 6 6 6 6
MC= NC=
-1 1 -1 1 -1 1 =1 -1 5 5 =1
6 6 6 6 6
1 -1 1 -1 1 -1
-1 1 -1 -1 5
-1 1 -1 1 -1 1 6 3 6 6 6
1 =1 -1 =11
3 6 6 6 3
2 -1 -1
1§ 5 5
1 -1 1 -1 1 -1 2 7 =L =1
5 5 5
-1 1 -1 1 -1 1
=1 =1 1
1 -1 1 -1 1 -1 5 5
Mc-scaled = Nc-scaled =
-11 -1 1 -1 1 =1 =1 1
5 5
1 -1 1 -1 1 -1
-1 2 -1 -1
-1 1 -1 1 -1 1 5 5 5 "5
2 =1 -1 -1
5 5 5 5

w|—=

m|' m|
= =

[

Al Wl Ch|

=1 2
5 5
2 =1
5 5
=1 -1
5 5
=1 -1
5 5
2
1 5
2
5 1
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NcMc = McN¢ = commutator =

SO O O O O O
O O O O © ©o
o O O O O O
SO O O O O O
O O O O © o
o O O O O O
o O O O O O
oSO O O O O ©o
O O O O © ©o
o O O O O O
SO O O O O O
O O O O O O
O O O O © ©o
o O O O O O
SO 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.,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]
NullSpace M,

{{1,1,0,0,0,01I0,1,1,0,0,0],[0,-1,0,1,0,0], [0, 1, 0,0, 1, 0], [0, -1, O, O, O, 1]}
NullSpace N

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

Eigenvalues Mg

[6.,6.,0.,0.0.,0.]

Eigenvalues Ny

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

NullSpace Mg
{[o,-1,0,1,0,0],I[-1,0,0,0,1,0],[-1,0,1,0,0,0][0, -1, 0,0, 0, 1]}
NullSpace Ny

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

Eigenvalues M

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

Eigenvalues N

4.,-2,-1,-1,0,0.1]

NullSpace M
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{}
NullSpace N

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

Harmonic Basis

= N N N = O
N = N N O B

N N O O NN
N N O O NN N
= O N N = N
O = N N N =
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