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[21 4’ 2’ 1' 4’ 3]’ [3I 6’ 5' 6’ 6, 5]

POSSIBLE RANKS

1x24
2x12
3x8
4x6

BASE DETERMINANT 55/256,.2148437500
NullSpace of A
{2, 3,5}, {1, 4, 6}
Nullspace of A
[{61,{1, 4}]
STRATIFIED CYCLE COVERS

Degree 0
1

Degree 1
0

Degree 2
v[6] v[5]

Degree 3

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

Degree 4

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

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

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

201 [1, _11 11

_1, _11 1]
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{2,5, 6}

TRACETWO =1
detAT =0

o A=
[e2][V;]

[e2]19;]
(@]
|~

o
o

AT =

o A=
o (@219

o o=
[e2]19;]
(2] [N [V, ]

o

[e2][V;]
[l 1]

AT rankingis 3, "vs", 5

Level 2 det = —=2- (—1+45) (220 + 175 + 4652 + 3653 — 25% + 35°)

1024
RANK of R is 4
R ranking is 3, "vs", 4
RBAR ranking 1, "vs", 2
RANK of B is 4
B ranking is 2, "vs", 4
BBAR ranking 2, "vs", 4

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

Eigenvalues

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

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

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

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

NullSpace of R*
{[1’ 0’ _17 07 07 O]l [0’ 1’ 0’ 0’ _1, 0]}
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NullSpace of B*
{fo,1,0,0,-1,0],[1,0,0,0,0, -1}
FIXED POINTS DIMENSION 1

1 2
011210
06 0 0 0 O 10%%01
600 0 0 3
000 12 0 0 3501453
PROTO-M = N =
0012 0 0 0 2170912
3 3 3 3
00 0 0 0 15 L .
03 0 0 15 0 10353501
1 2
011210

"RANK of Nis ", 3, "RANK of M is ", 6
"RANK of the KERNEL is ", 2

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

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

Group spectrum 1+t + t2

KERNEL STRUCT URE

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

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

m2=1[2,0,0000,00,1,4,0,0,0,0, 5]
supp m2 =1{1, 9, 10, 15}

u2=13,1,2,3,0,2,1,0,3,3,2,1,1, 2, 3]
suppu2 =11, 2,3,4,6,7,9, 10, 11, 12, 13, 14, 15}

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

(5 1 11
B_(121236)
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RPARTS [1, 1]

BPARTS [2, 1]

(32

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

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

[2,4,1,3]

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

N by blocks, N - check: true

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

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

LIE STRUCT URE

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

01 O

10 O

11 -1

CLB =

00 1

10 O

01 O

R and B Cycles. V.

11 1111
000022 004444
1 1 1 1 1 1
000032 00372773
1 1 1 1 1 1
000032 002233
R = 1| BT 1111
000033 0077221
1 1 1 1 1 1
000032 002233
1 1 1 1 1 1
000033 002277

4 of 47 08/21/2008 02:20 PM



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

O in Vec(K)? , {{5, 6}}, true

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

1l 5 -5 1 -7 1
24 16 12 12 48 8
-5 =1 1 =511 3
24 16 12 12 48 8
1 =1
0 > 0O o0 > 0
V= 1 1 1 1
2 32 0 0 7 5
> -1 1 -5 11 3
24 16 12 12 48 8
1l -3 -5 1 17 1
24 16 12 12 48 8

Omega-checks true, true

nR=(0 000 3 l)vs(o 000

: %) uQg vs Q(-v) ~1

N|—

mg=(0 0 3 3 % Hus(o o

EN

1 1 1 -1
7 3 Z) HQB vs QI+ V)

EN

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

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

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

g1 = 1l

(1, 211

92
linear dimension, 2

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

"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 o)
01

2, "coeff", 1

2[2]=<0 1)
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. -1.

PermChars :=

Group spectrum: 1+t + t2

= N =

= O

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

Molien Series to order 10: 1+ t+2t2+2t3 +3t4 + 362 +4t% + 4t + 5¢8 + 5¢9 + 6¢10

n-choose-rank

{1, 1, 21}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [2, 31}, {7, [2, 41}, {8, [2, 51}, {[2, €], 9}, {10, [3, 41},

{11, [3, 51}, {12, [3, 61}, {13, [4, 5]}, {14, [4, 6]}, {15, [5, 6]}

KERNEL HIERARCHY

m=(2 0000000140000 S5)

{1, 9, 10, 15}

u2=(33 1230210332112 3)

{1,2,3,4,6,7,9,10, 11, 12, 13, 14, 15}

picheck (2 3 4 4 5 6)
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ml=(2 3 4 4 5 6)

picheck (2 3 4 4 5 6)
Column Projections

0000
0000

0000
idem-checks NO-checks

o
o
o
o
m O Wk wN O

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

o
o
o

idem-checks NO-checks

o
O R, WIN Wk = O
o
o o o
o o
R O W wN O -

o
o
o

o
o

idem-checks NO-checks

o O O o
oS O O o
WIN Wk O ~k Wik wiIN
W= WIN Rk O WwWIN W=
o O O o
o O O o

o
o

o
o
o
o

idem-checks NO-checks

= O Wk wNn O =
O Rk WN Wk = O
o
o
o
o

Row Projections
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aalle] o — —|N o M|

Il
=
z
-l O —mn o O —|N
o c0 (g\]

o 5_1 5_% 5_1 5_1 o
—|loo Njoo O =M Ny —H|o
Ny —|ov —|m o = N|o

~

© Ay AN Hlo ~r ©

%)
o © Ho —H% o o
Il
T

CHECKING NULLSPACES

[2’ 3’ _47 _4’ 1’ 2]

TA =

] RB checks
t

0
0
-s+

-s 0 O s
0O 0 0 O
0 -t —-tt

I

0 0001
-10010
-11100

-1

=10

-1
mAviaker NC (2 1 -4)

ker N¢

08/21/2008 02:20 PM

8 of 47



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

-1 0 s -t
1 0 -s t
0 -1 +t O
ker Mg = s RB checks
0 1 -s—t O
1 0 -s t
-1 0 s -t
0 10 t 0 s
0 01 -t s+t t
1 00 0 0 s+t
ker M. = RB checks
-111 0 s+t O
0 01 —t s+t t
0 10 t 0 s
nxt = (0 3 3)
101001 101000
010110 010010
/101001 101000
RNgR* = , RR* =
010110 000100
010110 010010
101001 000O0O01
1 2
10§§01
01%%10 100001
010010
1271021
3 3 3 3 001000
BNgB* = , BB* =
21495112 000100
3 3 3 3
, ] 010010
0135310 100001
1 2
10§§01

Do these reconstitute N? , true

Ranks: 4, 4, "vs", 2
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3 3 3 29 1 1 1
o 7z 2 2 73 0 0 3 13 0 3
-3 3 3 3 9 1 01 1
7z 0 2 7 37 0 0 35 136 ©
-3 -3 3 3 -1 -1 11
2 7 0 0 7 3 5 3% 0 0 3% 3
CNM = Skew T = Skew Omega =
3 -3 ¢ o 3 3 -1 -1 o o L L
2 4 z 2 18 18 18 18
-9 -3 =3 =3 3 =1 =1 -1
Z 2 7 3 0 3 0 T %1 00
-9 =3 =3 =3 =1 =1 -1
37 3 7 70 3 05 13 00
o L L1 1 1 1
24 12 12 8 6
-1 o 1 1 1 1
24 24 24 12 8
-1 -1 11
™ 2s 0 0 713
-1 -1 11
% 0 0 7 1
=1 =1 =1 -1 45 L
8 12 24 24 24
=1 =1 =1 -1 =1 §
6 12 12 24
2 1
1 0% =01
3 3 3 3
220000 L
015120
39 3 3 3
229299 3 2 1 12
00 0 0 331033
Mgy = Ng =
00 0 0 12497121
s 1 3 3 3 3
OOOOTT 011210
3 15 9 33
0 =00 = =
2 4 2 2 1
103301
"IS NM a combination of T and Omega?", true
NM = 9T + 0Q

"IS NM in Vec(K)?", true
5 3 9 9
NM(Z3111050120§)

"IS MN in Vec(K)?", false
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MN(1 3123030120 3)
'r=18/1,rank=2,ratio=9/1,n2/r=18/1
T'=18/1,r' =1/2,7/n%=1/2

p2 =53/288, min T = 53/8, T-check is positive? 91/8
max r = 288/53 , r-check is positive? 91/144
IS NOMO a combination of T and Omega? , true
NoMg = OT + 18Q
There are, 2, partitions and, 4, ranges, with a group size of, 2

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

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

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

5 9 =1 -1 =5 =3 235 =53 139 43 -53 235

4 8 2 2 B @ 288 288 288 288 288 288

9 27 =3 -3 -15 -3 =53 235 43 139 235 53

8 16 4 4 16 8 288 288 288 288 288 288

=1 =3 5, , =5 =3 139 43 235 -53 43 139

2 4 4 2 288 288 288 288 288 288

Mc = N, =

=1 =3 5, - =5 =3 A3 139 53 235 139 43

2 4 4 2 288 288 288 288 288 288

=5 =15 =5 =5 3 15 =53 235 43 139 235 53

8 16 4 4 16 8 288 288 288 288 288 288

=3 =3 =3 =3 1, 29 235 =53 139 43 -53 235

4 8 2 2 8 4 288 288 288 288 288 288
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] 9 -2 -2 -1 -3 ] =53 139 43 -53
10 5 5 2 5 235 235 235 235
2 | =4 -4 =5 -2 =53 ; 43 139 4 =53
3 9 9 9 9 235 235 235 235
=1 -3 ; , =5 =3 139 43, =53 43 139
4 8 8 4 235 235 235 235 235
Mc-scaled = Nc-scaled =
=1 -3 ; 1 =5 =3 43 139 =53 | 139 43
4 8 8 4 235 235 235 235 235
=2 -3 -4 -4 ; 6 =53 43 139 ; -53
7 7 7 7 7 235 235 235 235
=l -1 =2 =2 5 3 1 =33 139 43 -53 4
3 6 3 3 6 235 235 235 235
0000O00O0 000O0O00O 0000O00O0
000O0O00O0 000O0O00O 000O0O0DO
000O0O00O0 000O0O00O0 000O0O0DO0
NcM, = McN¢ = commutator =
0000O00O0 000O0O00O 0000O00O0
000O0O00O0 000O0O00O 000O0O0DO0
000O0O00O0 000O0O00O0 0000O0DO0

Eigenvalues M¢

[0, 0., 0., 6.811196768, 0.629770625, 3.934032609]
Eigenvalues N¢

[0, 0.,0., 1.895833333, 2.187184271, 0.8128157289]
Eigenvalues M.-scaled

[0, 0,0, 3.236783071, 0.365404790, 2.397812138]
Eigenvalues N-scaled

[0, 0., 0., 2.323404255, 2.680464127,0.9961316167]
NullSpace M,
{{fo,1,0,1,1,0]1I1,0,0,1,0,1][0,0,1,-1,0, 0}
NullSpace N,

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

[0, 0.,6.,7.951833037,0.618821322,3.429345642]
Eigenvalues Ny

[0,0,0.,3.,2.187184271, 0.8128157289]

NullSpace Mg

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

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

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

Eigenvalues M

[-3.,3.,-3.837504551, 3.837504551, -1.465796307, 1.465796307]
Eigenvalues N

[0,0.,0.,3.,-0.8128157289, -2.187184271]

NullSpace M

{}

NullSpace N

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

Harmonic Basis

{2,3,5, 6}

w
—_—
w N

TRACETWO =1
detAT =0

o o=
|

[21[%
o
|~

o
o

AT =

o [)][¥,
o o=

(=N
A~ O|u

[2][¥

o|ui
[l
o

AT ranking is 3, "vs", 5

Level 2 det = —1+5)(—220-555—58s2+ 1253 —2s% +35°)

3
1024
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RANK of R is 4

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

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

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

Eigenvalues

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

B: [0.,0,-1,1,1.1,-1.1]
NullSpace of R
{[0,0,1,0,0,0]I[0,0,0, 1,0, 0]}
NullSpace of B
{[1,0,0,0,0,0]1[0,0,0,0, 1, 01}
NullSpace of R*

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

1 2
0132510
000 0 60 102101
000 0009 12,421
000 1200 3 3 33
PROTO-M = N =
0012 0 00 214912
3 3 3 3
600 0 009 ) .
09 9 0 105101
1 2
013510

"RANK of Nis", 3, "RANK of Mis ", 6
"RANK of the KERNEL is ", 2

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

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

Group spectrum 1+t + t2

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

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

m2=10,0,0,2,0,0,0,0,3,4,0,0,0,0, 3]
supp 2 = {4, 9, 10, 15}

u2=13,1,2,3,0,2,1,0,3,3,2,1,1, 2, 3]
supp u2 =11, 2,3,4,6,7,9, 10, 11, 12, 13, 14, 15}

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

RPARTS [1, 1]

BPARTS [2, 1]

-t

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

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

[2,4,1,3]

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

N by blocks, N - check: true

b1 =1{2, 3,5}
by =11, 3, 6}
b3 =1{2, 4,5}
bg =1{1, 4, 6}

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

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

0 01
0 10
-11 1
CLB =
1 00
0 10
0 01
R and B Cycles. V.
11 111 1
0000 2 2 0 4 4 4 0 4
1 1 1 1 1 1
000035 3 0232073
1 1 1 1 1 1
0000332 023301
Ok = Lo BT 111
00007332 023301
1 1 1 11 1
000035 3 02232032
1 1 1 1 1 1
000033 O%2207%
Qg in Vec(K)?, {{5, 6}}, true
Qpgin Vec(K)?, {{2, 3, 4, 6}}, true
1l 5 -5 1 =7 1
24 16 12 12 48 8
-5 -1 1 -5 11 3
24 16 12 12 48 8
-1 1
o 3t o o 1 o
V= 1 1 1
2 32 0 0 7 &
-5 -1 1 -5 11 3
24 16 12 12 48 8
1 -3 -5 1 17 1
24 16 12 12 48 8
Omega-checks true, true
1TR=(0 000 3 %)vs(o 000 3 %) uQg vs Q(-v) ~1

_ 111 1 111 1 -1
1TB—(0 7 4 2 0 4)vs(0 77 7 0 4) uQg vs Q(I1+V)

LOCAL GROUPS
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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”, [2, 6], [[6, 2, 6, 2, 2, 6], [2, 6, 2, 6, 6, 2]]
3,"range", [3, 4], [[4, 3, 4, 3, 3, 4], (3, 4, 3, 4, 4, 3]
4, "range", [1, 51, [[5, 1, 5, 1, 1,51, [1, 5, 1, 5, 5, 1]]
2, "partition”, {{2, 3, 5}, {1, 4, 6}}

1, "range", [5, 6], [[6, 5, 5, 6, 5, 6], [5, 6,6, 5, 6, 5]]
2,"range", [2, 6], [[6, 2, 2, 6, 2, 6], [2, 6, 6, 2, 6, 2]]
3, "range", [3, 4], [[4, 3, 3, 4, 3, 4], [3, 4, 4, 3, 4, 3]]
4,"range", [1, 5], [[5, 1, 1, 5, 1, 51,1, 5,5, 1, 5, 1]]

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

g1 = |l

[[1, 211

»
linear dimension, 2
"Symmetric?", true

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

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

2[1]=<1 0)
01

2, "coeff", 1

2[2]=(0 1>
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. -1.

PermChars :=

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

Group spectrum: 1+ t+ t2

= O
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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, 11, 2}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [2, 31}, {7, [2, 41}, {8, [2, 51}, {[2, 6], 9}, {10, [3, 41},

{11, [3, 51}, {12, [3, 61}, {13, [4, 51}, {14, [4, 6]}, {15, [5, 6]}

KERNEL HIERARCHY

m=(00020000340000 3)
{4,9, 10, 15}

u2=(3 1230210332112 3)
{1,2,3,4,6,7,9,10, 11, 12, 13, 14, 15}

picheck (2 3 4 4 5 6)

picheck (2 3 4 4 5 6)
Column Projections

00O00O0

idem-checks NO-checks

R O Wk wN O -

o
o
o
o
O = WN Wk = O
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o
o
= O Wk wNn O =

o O o o o
O F WN WKk = O
o o
o o
o o
o

o O o O
o O O©O o
o O O O

o
o

W= WIN kO WIN W=
o
o

WIN Wk O = Wk wiN

o
o O
o

—_= O Wk wNn O =
o
o
o

O R, WN Wk = O
o

Row Projections

%0%00
1 1 5
0203
%0%00
PPy =
lo1ol s
4 3 12
1 1 5
020313
1 1
Toloo
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N|—=

N[~

N|—=

idem-checks NO-checks

idem-checks NO-checks

idem-checks NO-checks

idem-checks
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1 1 1
6 00303
11 5
OZ§0ﬁ0
11 5
0723030
PPy = ) ) ) idem-checks
§ 003 03
11 5
ozgoﬁo
1 1 1
§ 003 03
1 2 1 1 3 9
3 0 39 0 > 5 021 0 >
1 12 5 9 15
O 255120 0z 1250
1 1 1 5 1 3 5
3 1239 3% 3 1730723
T=11 151NM=13 5 3
6 9316 220333
1 12 5 9 15
O 7299120 071270
1 2 1 1 3 9
6§ 95935 03 202103
CHECKING NULLSPACES
TA = [2,-1,-4,-4,5, 2]
1 1 -1 -100 -s s—-ttt —-s s—-t
ker Ne=|1 0 -1 -11 -s s—tt t —s s—t| RBchecks
-1 0 O 0 01 0 -s 00 s 0
mAviaker NC (-1 5 2)
0o -1 -t S
0 1 t )
-1 0 0O t+s
ker Mg = RB checks
1 0 0 —-s-t
0 1 t -5
0 -1 (-t s
1 0O -s t+s s
-1 11 ) 0 t
0 10 —-s—t t+s t+
ker M¢ = s s s RB checks
0 01 t+s 0 0
-1 11 s 0 t
1 00 -5 t+s s
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nxt = (0 3 3)

101001 100000
010110 010010
101001 001001
RNgR* = , RR* =
010110 000100
010110 010010
101001 001001
12
10§§01
01%%10 100001
010010
127109021
3 3 3 3 001000
BNgB* = , BB* =
21495112 000100
33 33
5 1 010010
013310 100001
12
10§§01
Do these reconstitute N? , true
Ranks: 4, 4, "vs", 2
3 3 3 9 11 1
0 7 2 2 73 0 0 5 1§ 0 3
-3 3 3 3 9 1 1 1
7z 9 7 7 3 3 0 0 35 136 ©
-3 -3 33 -1 -1 11
=2 =3 9 o 3 3 1L o o L1
2 4 3 2 9 36 36 9
CNM = Skew T = Skew Omega =
=3 =3 ¢ o 3 3 =1l =1 g o L L
2 4 3 2 18 18 18 18
-9 -3 -3 -3 3 -1 -1 -1
2 72 72 3 9% O 5 3% 00
-9 -3 -3 -3 -1 -1 -1
37 73 373 370 3 0 5 1 00
o L 1 1 1 1
24 12 12 8 6
-1 o 1 1 1 1
24 24 24 12 8
-1 -1 1 1
7z % 0 u 12
-1 -1 1 1
™ 2s 0 0 713
=1 -1 -1 -1 45 L
8 12 24 24 24
=1 =1 -1 -1 -1 |
6 12 12 24
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10
%ooo%o
01
9 9
0200 0 2
2 1
w0033 00 |33
°“lo o33 0 0o ° |12
3000122 >
2 4 2 0 1
9 9 9
0200 23 Lo

Wl wIN

=

o

WIN W[~
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= O wIN Wl
WIN W[~ =
Wl wiIN o

_
o

wl—  wiN

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

5 1 1 1 1 1 1 2 1
T(36§ﬁ52050§§°€
“IS NM in Vec(K)?", true

5 3 9 9 3
NM(Z3212050120§)

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

MN(1 3123030120 3)

NM = 9T + 0Q

T= 18/1,rank=2,ratio=9/1,n2/r= 18/1

T'=18/1,r =1/2,7T/n% = 1/2

pz =53/288, min T = 53/8, T-check is positive? 91/8

max r = 288/53 , r-check is positive? 91/144

IS NOMO a combination of T and Omega? , true

NoMg = OT + 18Q

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

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

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

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

"RG1" = {5, 6}

"RG2" = {2, 6}

22 of 47
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"RG3" = {3, 4}

"RG4" = {1, 5}
Mc

Mc-scaled =

00O
00O
om0 00
““looo
00O
00O

Eigenvalues M,

o O O ©O O ©o

| I I ||
J>|w oo|~N N|'_l N|H |, ENV,}

=

N

w| RN -b| | -b| | ©| !
— = =

O O O © O o

-
(9a]

O O O O O o

| | '—‘lN |
|w Blo olN |y

-
P olw m|
w

=
o

w

N I || ||
| \4u) |, ®

|
—
|

N -h| | N|
w

|
v
|

[

N -h| | N|
w

(%l

|I |
w
|I |
w

N

ol ! u-|||
- |A

wl! !
L~k

MCNC =

ol u1||
- o|L

wl! !
L~k

N

o O O ©O O O
O O O ©O O O

1IN

—_ o
vl

o = oo|I oo|| ©|| "'l\l l—'lw ,;|| ,;|I =
w1 w1 w O ®IW  G[&R n n o

O O O © O o
o O O O O O
o O O ©O O O

|
w

| A|| A|| wIN m|
w w

w
(9]

w

Nt w |l N|| © -b||
o o Ny, o,

=

[0, 0., 0., 6.410841895, 1.289330471, 3.674827635]

Eigenvalues N¢

[0, 0.,0.,1.895833333, 2.187184271, 0.8128157289]

Eigenvalues M-scaled

[0, 0., 0., 3.140508746, 0.7826632797, 2.076827974]

Eigenvalues N.-scaled

[0, 0.,0.,2.323404255, 2.680464127, 0.9961316167]

NullSpace M,
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235 =53 139
288 288 288
=53 235 43
288 288 288
139 43 235
288 288 288
N¢
43 139 53
288 288 288
=53 235 43
288 288 288
235 —53 139
288 288 288
—53
1 35
—53
235 1
139 43
235 235
Nc-scaled =
43 139
235 235
—53
235 1
—53
1 235
0 0
0 0
0 0
commutator =
0 0
0 0
0 0

N
o]
(o]

%2
w

NN
w
(%2 o]

=N
w
O o

l'\“|
OO|U'I (o]

[o]
(o]

N
w

N
o]
(o]

—
w
O

N
w

W G

N

N
w
(9]

(%2
w

-

N
w

|L
W

= N
w W
o wv

N
w
(9]

o O O O O O
o O O ©O O o

(9]
w

N
(o]
(o]

N
[0}

N
(o]
(o]

N
w1 W
(%]

w

O O O © O o

NN
w
vl

N NIE NN
w  oojlw OOUJ
O

N = N-b
w w ULJuJ
(%} o wv

[y
w
O

N
w

IS
w G

N
w
(%]

(9]
w

—_

O O O O O o

235

288

—53

288

139

288

43

288

—53

288

235

288

—53

235 1

—53

1 235

43 139
235 235

139 43
235 235

—-53

1 235

—53

e

0

0

0

0

0

0
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{{o,0,-1,1,0,0]1I1,0,1,0,0,1],[0,1, 1,0, 1, O]}
NullSpace N¢
{-1,-1,1,1,0,0],[0,-1,0,0,1,0],[-1,0,0,0, 0, 1]}
Eigenvalues My

[0, 0., 6.,7.188657443, 1.155932192, 3.655410366]
Eigenvalues Ny

[0,0,0.,3.,2.187184271, 0.8128157289]

NullSpace My

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

NullSpace Ng
{{o,1,-1,-1,0,1},[0,-1,0,0,1,0][1,1, -1, -1, 0, O}
Eigenvalues M

[-3.,3.,-3.372461083, 3.372461083, -1.000752839, 1.000752839]
Eigenvalues N

[0,0,0.,3.,-0.8128157289, -2.187184271]
NullSpace M

{}
NullSpace N

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

Harmonic Basis

{2,4,5, 6}

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

[e2]]9;]
o
|

o
o

AT =

o A=
o [e2][V;]

o [e2]]V;]
[e2]]V;]
A= O

[e2][V,]
[l
o

AT rankingis 3, "vs", 5

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

Level 2 det = —=3 (—1+5) (220 + 1215+ 1452 — 2853 — 10s% + 35°)

1024
RANK of R is 3
R ranking is 2, "vs", 3
RBAR ranking 1, "vs", 2
RANK of B is 4
B ranking is 2, "vs", 4
BBAR ranking 2, "vs", 4

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

Eigenvalues

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

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

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

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

NullSpace of R*
{[1,0,-1,0,0,0]10,0,0,1,-1,0]1[0, 1, 0,0, -1, OI}
NullSpace of B*

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

FIXED POINTS DIMENSION 1

08/21/2008 02:20 PM
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1 2
013510
00 0 0 60 10%%01
00 0 0 009
1249121
00 0 12 00 3 3 3 3
PROTO-M = N =
0012 0 00 2147912
3 3 3 3
6 0 09 ,
09 0 0 90 103301
1 2
013210

"RANK of Nis ", 3, "RANK of M is ", 6
"RANK of the KERNEL is *, 2

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

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

Group spectrum 1+t + t2

KERNEL STRUCT URE

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

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

m2 =10,0,0,2,0,0,0,0,3,4,0,0,0,0, 3]
supp M2 = {4, 9, 10, 15}

u2=13,1,2,3,0,2,1,0,3,3,2,1,1, 2, 3]
supp u2 =1{1,2,3,4,6,7,9,10, 11, 12, 13, 14, 15}

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

RPARTS [1, 1]
BPARTS [2, 1]
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(39

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

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

[2,4,1,3]

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

N by blocks, N - check: true

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

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

LIE STRUCTURE

Dimension of Lie algebra: 12, Shape: 3 9/7

0 10

0 01

-111

CLB =

1 00

0 01

0 10

R and B Cycles. V.

11 19111
000022 40444O
11 1 111
00007332 292230
11 1 111
000033 203230
R = 1| T, 11
000032 292230
11 1 111
000033 29272730
11 1 111
00005373 3923320

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

Qg in Vec(K)?, {{1, 3, 4, 5}}, true
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1l 5 =5 1 =71
24 16 12 12 48 8
- =1 1 =511 3
24 16 12 12 48 8
1 -1
0 > 0O O - 0
V= 1 1 1 1
2 2 0 0 7 3
-> =1 1 =5 11 3
24 16 12 12 48 8
1 =3 =5 1 17 1
24 16 12 12 48 8
Omega-checks true, true
nR=(o 0003 %)vs(o 0003 %) Qg vs Q(-V) ~1
n3=(% 011l o)vs(% 011l 0) uQg vs QU+V) =1

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", [2, 6], [[6, 2, 6, 2, 2, 6], [2, 6, 2, 6, 6, 2]]
3, "range", [3, 4], [[4, 3, 4, 3, 3, 4], [3, 4, 3, 4, 4, 3]]
4, "range", 1, 5], [[5, 1, 5, 1, 1, 51, [1, 5, 1, 5, 5, 1]]
2, "partition”, {{2, 3, 5}, {1, 4, 6}}

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

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

g1 = 1

92 [[1, 2]]
linear dimension, 2
"Symmetric?", true

Is Z in Vec(K)? true
(h1] hl2])
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"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 0)
01

2, "coeff", 1

2[2]=<0 1)
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. —-1.

PermChars :=

Group spectrum: 1+ t+ t2

= N =

= O K

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

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

n-choose-rank

{1, 11, 21}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [2, 31}, {7, [2, 41}, {8, [2, 5]}, {[2, 6], 9}, {10, [3, 41},

{11, [3, 51}, {12, [3, 61}, {13, [4, 51}, {14, [4, 6]}, {15, [5, 6]}

KERNEL HIERARCHY

m2=(00020000340000 3)

{4, 9, 10, 15}

u2=(3 1230210332112 3)

{1,2,3,4,6,7,9,10, 11, 12, 13, 14, 15}

picheck (2 3 4 4 5 6)

ml=(2 3 4 45 6)
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picheck (2 3 4 4 5 6)
Column Projections

0000O0
00O00O0

00O00O
idem-checks NO-checks
00O00O

O R, WN Wk Rk O
_ O Wk wNh O

o
o
o
o

o O
o O
o O

o
o
o

idem-checks NO-checks

O R WIN Wk = O
o
o

_ O Wk wN O -

o
o

o
o

idem-checks NO-checks

o O o o
o O o o
WIN Wk O = Wik wiN
W= Wi Rk O WIN W=
oS O o o
o O O o

o
o
o
o

o
o O
o

idem-checks NO-checks

N
I

= O Wk wNn O =
o
(@]
(]

O R WN Wk = O
(@]

Row Projections
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wv wv

Y 7

[@] [@]

9] 9]

< =

v ?

IS S

[] [9]

© S
N O HN O o N —lN O O =N O N
o wd o S_H S_H o o S_W.._ S_W.._ o wn[d o
o - O M MmO —lm O o —lm O —|m
—lmn O —ln O o —i|mn o —ln AN O —lm O
o <t O <t Hsx O o st s O =+ O
—lo O —lo O o —l© —lo O o —lo O —|©o

Il Il

— ~N

o o

o o

ol o ™M MmN o o
o Yt it wnin Y o©
— o~ o ™ o~ —
o — m o — o
O ol Mt MmN ol O

aalle] o — —|N o M|

Il
=
z
-l O —mn o O —|N
o c0 (g\]

o 5_1 5_% 5_1 5_1 o
—|loo Njoo O =l N —H|o
Ny —|ov —|m o = N|o

~

© Ay AN Hlo ~r ©

%)
o © Ho H¥ o o
Il
T

CHECKING NULLSPACES

mA =[-2,3,-4,-4,1, 6]

(%]
¥4
(@]
v
<
(@)
[a]
[a'4
—_——
o O O
n O =
—~
oS O
~
oS O
(%)
_00
O O +
N —
—_———
- O O
—
S
o O -
o O -
o —~= O
— —
I
N ——
[
)
2
P -
(]
v

mAviaker NC (6 3 -4)
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1 0 -s —t
-1 0 s t
0o -1 -s—t O
ker Mg = s RB checks
0o 1 t+s O
-1 0 s t
1 0 -s -t
1 00 -sS t+s s
-1 11 ) 0 t
0 10 —-s—tt+s t+s
ker M. = RB checks
0 01 t+s 0 0
-1 11 S 0 t
1 00 -s t+s s
nxt = (0 3 3)
101001 101000
010110 010110
lto1001]  f[to0o1000
RNoR* = , RR* =
010110 010110
010110 010110
101001 000O0O01
1 2
10§§01
01%%10 100001
010010
1271021
3 3 3 3 001000
BNgB* = ,BB* =
21495112 000100
3 3 3 3
5 1 010010
013310 100001
1 2
10§§01

Do these reconstitute N? , true

Ranks: 3, 4, "vs", 2
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3 3 3 29 1 1 1
o 7z 2 2 73 0 0 3 13 0 3
-3 3 3 3 9 1 01 1
7z 0 2 7 37 0 0 35 136 ©
-3 -3 3 3 -1 -1 11
2 7 0 0 7 3 5 3% 0 0 3% 3
CNM = Skew T = Skew Omega =
3 -3 ¢ o 3 3 -1 -1 o o L L
2 4 z 2 18 18 18 18
-9 -3 =3 =3 3 =1 =1 -1
Z 2 7 3 0 3 0 T %1 00
-9 =3 =3 =3 =1 =1 -1
37 3 7 70 3 05 13 00
o L L1 1 1 1
24 12 12 8 6
-1 o 1 1 1 1
24 24 24 12 8
-1 -1 11
= 9 0 % 1
-1 -1 11
= 9 0% u 1
=1 =1 =1 -1 45 L
8 12 24 24 24
=1 =1 =1 -1 =1 §
6 12 12 24
2 1
1 05 =501
3 3 3 3
200020 L
015 =10
9 9 3 3
040004 ) . -
00 0 0 331033
Mgy = Ng =
00 00 1249121
3000159 3 3 3 3
2 4 7 12
. . o 013310
0O=00 = =
4 4 2 21
103301
"IS NM a combination of T and Omega?", true
NM = 9T + 0Q

"IS NM in Vec(K)?", true
5 3 9 9 3
NM(Z3111050120§)

"IS MN in Vec(K)?", false
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MN(1 3123030120 3)
'r=18/1,rank=2,ratio=9/1,n2/r=18/1
T'=18/1,r' =1/2,7/n%=1/2

p2 =53/288, min T = 53/8, T-check is positive? 91/8
max r = 288/53 , r-check is positive? 91/144
IS NOMO a combination of T and Omega? , true
NoMg = OT + 18Q
There are, 2, partitions and, 4, ranges, with a group size of, 2

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

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

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

5 =3 =1 -1 7 =3 235 =53 139 43 -53 235

4 8 2 2 8 % 288 288 288 288 288 288

=3 27 =3 =3 =15 9 =53 235 43 139 235 53

8 16 4 4 16 8 288 288 288 288 288 288

=1 =3 5, , =5 =3 139 43 235 -53 43 139

2 4 4 2 288 288 288 288 288 288

Mc = N, =

=1 =3 5, - =5 =3 A3 139 53 235 139 43

2 4 4 2 288 288 288 288 288 288

zZ =15 -5 =5 3 3 =53 235 43 139 235 53

8 16 4 4 16 8 288 288 288 288 288 288

=3 9 =3 =3 3 2 235 =53 139 43 -53 235

4 8 2 2 8 4 288 288 288 288 288 288
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1] =3 =2 =2 7 =3 1 =33 139 43 -53 4
10 5 5 10 5 235 235 235 235
-2 1 =4 -4 -5 2 =3 1 43 139 4 =53
9 9 9 9 3 235 235 235 235
=1 -3 7 1 == =3 139 43 1 =53 43 139
4 8 8 4 235 235 235 235 235
Mc-scaled = Nc-scaled =
=1 -3 7 1 == =3 43 139 -53 ¢ 139 43
4 8 8 4 235 235 235 235 235
2 =3 -4 -4 1 6 =3 1 43 139 4 =53
5 7 7 7 35 235 235 235 235
=1 1 =2 -2 1 4 1 =33 139 43 -53 4
3 2 3 3 6 235 235 235 235
0000O00O0 000O0O00O 0000O00O0
000O0O00O0 000O0O00O 000O0O0DO
000O0O00O0 000O0O00O0 000O0O0DO0
NcMe = McNc = commutator =
0000O00O0 000O0O00O 0000O00O0
000O0O00O0 000O0O00O 000O0O0DO0
000O0O00O0 000O0O00O0 0000O0DO0

Eigenvalues M¢

[0, 0.,0.,6.410841895, 1.289330471, 3.674827635]
Eigenvalues N¢

[0, 0.,0., 1.895833333, 2.187184271, 0.8128157289]
Eigenvalues M.-scaled

[0, 0., 0., 3.140508746, 0.7826632797, 2.076827974]
Eigenvalues N-scaled

[0, 0., 0., 2.323404255, 2.680464127,0.9961316167]
NullSpace M,

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

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

[0, 0., 6.,7.188657443, 1.155932192, 3.655410366]
Eigenvalues Ny

[0.,0.,0.,3.,2.187184271, 0.8128157289]

NullSpace Mg

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

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

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

Eigenvalues M

[-3.,3.,-3.372461083, 3.372461083, -1.000752839, 1.000752839]
Eigenvalues N

[0,0.,0.,3.,-0.8128157289, -2.187184271]

NullSpace M

{}

NullSpace N

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

Harmonic Basis

{2,3,4,5, 6}

w
—_—
w N

TRACETWO =1
detAT =0

o o=
[e2][¥,}

[e21[9, 1}
o
|~

o
o

AT =

o [2][V;}
o o=

o [e21[¥,1}
[e21[9, 1
A= O~

[e2][¥,}
A~
o

AT ranking is 3, "vs", 5

LeveI2det=10%(1+s)(—220+61s+952—13s3+3s4)(—1+s)
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RANK of R is 3

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

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

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

Eigenvalues

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

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

NullSpace of R
{[o,0,1,0,0,0],10,0,0,1,0,0],I1,0,0,0,0, O]}
NullSpace of B

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

NullSpace of R*

{[o, 0, 1,0,0,-1],[0, 1,0, -1, 0, 0], [0, 0,0, -1, 1, O1}
NullSpace of B*

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

FIXED POINTS DIMENSION 1

1 2
011210
06 0 0 0 O 10%%01
60 0 0 0 3 L2921
00 0 12 0 0 3 3 3 3
PROTO-M = N =
0012 0 0 O 214 91l2
3 3 3 3
00 0 O 0O 15 ) .
03 0 0 15 0 103301
1 2
013510

"RANK of Nis", 3, "RANK of Mis ", 6
"RANK of the KERNEL is ", 2

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

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

Group spectrum 1+t + t2

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

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

m2=1[2,0,0000,00,1,4,0,0,0,0, 5]
supp m2 ={1, 9, 10, 15}

u2=13,1,2,3,0,2,1,0,3,3,2,1,1, 2, 3]
supp u2 =11, 2,3,4,6,7,9, 10, 11, 12, 13, 14, 15}

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

=(5 1 3 4)

RPARTS [1, 1]

BPARTS [2, 1]

«=(33)

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

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

[2,4,1,3]

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

N by blocks, N - check: true

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

dim(span of partition vectors), rank(Ng), rank(N): 3,3, 3
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LIE STRUCT URE
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Dimension of Lie algebra: 13, Shape: 3 & 10/8

R and B Cycles. V.

O in Vec(K)? , {{5, 6}}, true

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

Omega-checks true, true

nR=(0 000 3 %)vs(o
(1111 1
"B‘(4 2230 O)V5(4

LOCAL GROUPS

0

RN

0

N

0

N

10 O
01 0
11 -1
CLB =
00 1
01 O
10 O
11 111
0032 4 23
11 111
0033 4 2 3
11 111
0033 7773
Op =
oo il 111
2 2 4 4 3
11 111
0032 771
11 111
005353 4 4 14
B2 =5 1 =71
24 16 12 12 48 8
-5 -1 1 =511 3
24 16 12 12 48 8
-1 1
070070
-1 -1 101
2z 7 0 0 73
-5 -1 1 =511 3
24 16 12 12 48 8
1l =3 =5 1 17 1
24 16 12 12 48 8

%) uQg vs Q(-v) ~1

N|—

0 o) Qg vs QU+V) ~1

N e N [ N L | LN N g N o
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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”, [2, 6], [[6, 2, 6, 2, 2, 6], [2, 6, 2, 6, 6, 2]]
3,"range", [3, 4], [[4, 3, 4, 3, 3, 4], (3, 4, 3, 4, 4, 3]
4,"range", [1, 21,12, 1,2, 1,1, 2],[1, 2,1, 2,2, 1]]
2, "partition”, {{2, 3, 5}, {1, 4, 6}}

1, "range", [5, 6], [[6, 5, 5, 6, 5, 6], [5, 6,6, 5, 6, 5]]
2,"range", [2, 6], [[6, 2, 2, 6, 2, 6], [2, 6, 6, 2, 6, 2]]
3, "range", [3, 4], [[4, 3, 3, 4, 3, 4], [3, 4, 4, 3, 4, 3]]
4,"range", [1, 2], 12, 1, 1,2, 1, 2],[1, 2, 2,1, 2, 1]1]

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

g1 = |l
[[1, 211

»
linear dimension, 2
"Symmetric?", true

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

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

2[1]=<1 0)
01

2, "coeff", 1

2[2]=(0 1>
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. -1.

PermChars :=

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

Group spectrum: 1+ t+ t2

= O
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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, 11, 2}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [2, 31}, {7, [2, 41}, {8, [2, 51}, {[2, 6], 9}, {10, [3, 41},

{11, [3, 51}, {12, [3, 61}, {13, [4, 51}, {14, [4, 6]}, {15, [5, 6]}

KERNEL HIERARCHY

m=(20000000140000S5)
{1, 9, 10, 15}

u2=(3 1230210332112 3)
{1,2,3,4,6,7,9,10, 11, 12, 13, 14, 15}

picheck (2 3 4 4 5 6)

picheck (2 3 4 4 5 6)
Column Projections

00O00O0

idem-checks NO-checks

R O Wk wN O -

o
o
o
o
O = WN Wk = O
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000O0O01
01 00O00O0
1 2
0 3 000 3
F2=1 1
0 3 000 3
01 00O
00O00O 1
2 1
00 33 00
1 2
00 3 3 00
0010O00O0
P3 =
000100
1 2
00 3 3 00
2 1
00 33 00
1 000O00O0
01 00O00O0
2 1
) 33 0000
4=
1 2
3 3 0000
01 00O00O0
1 000O00O0

Row Projections

%0%00
1 1 5
0203
%0%00
PPy =
lo1ol s
4 3 12
1 1 5
020313
1 1
Toloo

42 of 47

N|—=

N[~

N|—=

idem-checks NO-checks

idem-checks NO-checks

idem-checks NO-checks

idem-checks
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o o=

o

PPy =

o A=

Q|

O Bl B o

[«

Wl Wl o

o

w|—

W[

W)=

W[

—
|”" r\:l“"I

© 8

-
I\)lu-l

o

CHECKING NULLSPACES

TA=[-2,-1,-4,-4,5, 6]

ker N¢ =

0

100

-1 011

-1 000 0 1

mAviaker NC (6 —1 -4)

ker Mg =

ker M¢ =

O B B O = O

= O = O O =

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

1
2
0
0
) idem-checks
2
0
1
2
1 2 1 1
6§ 053 03
1 1 2 5
0 23510
1 1 1531
9 12 3 36 3
T= NM =
1l 1 451 5 1
18 6 3 18 6
1 1 2 5
0 23510
1 2 1 1
6§ 953 03
0 -s 0 O s O
-10 0 0 0O 0 0O
-10 t —-s+t -t -t s O
S -t
) t
t+s O
RB checks
—-t—-s O
) t
S -t
t s 0
-t t t+s
0 t+ 0
3 RB checks
0 0 t+s
-t t t+s
t s 0

Nlw
o
N
=

N[

o MO Nw Dlw Bp|O
o
w

0 1 2
3

5 2 1
RB checks

o

Nl Ba -hl:

=
(9]

o &

N[O

Nlw

N[O
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nxt = (0 3 3)

101001 100000
010110 010110
101001 001001
RNgR* = , RR* =
010110 010110
010110 010110
101001 001001
12
10§§01
01%%10 100001
010010
127109021
3 3 3 3 001000
BNgB* = ,BB* =
21495112 000100
3 3 3 3
5 1 010010
013310 100001
1 2
10§§01
Do these reconstitute N? , true
Ranks: 3, 4, "vs", 2
3 3 3 9 1 1 1
0 7 2 2 73 0 0 5 1§ 0 3
-3 3 3 3 9 1 1 1
7z 9 7 7 3 3 0 0 35 136 ©
-3 -3 3 3 -1 -1 1 1
=3 =3 o9 o 3 3 =1l g o L 1
2 4 4 2 9 36 36 9
CNM = Skew T = Skew Omega =
=3 =3 ¢ o 3 3 =1l =1 g o L L
2 4 4 2 18 18 18 18
-9 -3 -3 -3 3 -1 -1 -1
2 72 72 3 9% O 5 3% 00
-9 -3 -3 -3 -1 -1 -1
37 73 373 370 3 0 5 1 00
o 1 1 1 1 1
24 12 12 8 6
-1, 1 1 1 1
24 24 24 12 38
-1 -1 11
o 00 %1
-1 -1 11
™ 2s 0 0 713
=1 -1 -1 -1 45 L
8 12 24 24 24
=1 =1 -1 -1 -1 |
6 12 12 24
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10
3 3
55000 0
01
39 3
224000 3
21
0033 0 O 3 3
Mo = No =
00 0 O 12
15 15 33
0000 = =
4 4 01
3 15 9
0700F 35 10

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

“IS NM in Vec(K)?", true

5 3 9
Nm(zz,zlzo

N|©
o
—
N
o

lw
~—

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

MN(1 3123030120 3)

Wl wiIN

[

o

wWIN W[~

o WIN W[~

[y

W~ wiN

[

WIN W[~

=

o

Wl wiIN

o
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NM = 9T + 0Q

T= 18/1,rank=2,ratio=9/1,n2/r= 18/1

T'=18/1,r =1/2,7T/n% = 1/2

pz =53/288, min T = 53/8, T-check is positive? 91/8

max r = 288/53 , r-check is positive? 91/144

IS NOMO a combination of T and Omega? , true

NoMg = OT + 18Q

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

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

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

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

"RG1" = {5, 6}

"RG2" = {2, 6}
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"RG3" = {3, 4}
"RG4" = {1, 2}
Mc
Mc-scaled =
000
000
NoM. = 000
““looo
000
000

Eigenvalues M,

o O O ©O O ©o

N|I N|
(=

[ ] [NV, ]

|
_

|
wi

L |
NI

winN =

|
-

N U U
= N =

O O O © O o

=N
SN ool

|
w

| I
i
w1 w

—_
o3}

o o

O O O O O o

|
w

—_
o

=

ol! \,|| || ||
|I—‘ w OOUU OOUU

=1 =1
2 2
=3 =3
2 4
2 2
2 2
=5 =5
Z 3
=3 =3
2 2
=2 =2
5 5
=4 =4
9 9
1 1
1
=4 =4
7 7
-2 =2
3 3
0
0
MN—0
cNe=1,
0
0

|
0]

—_
R T R I ¥

(%

O O O ©O O O

ol oo|| oo|| Lo|| N|| — =w _
' o @la Cla Ne o oln sla e, &L S

O O O © O o
o O O O O O
o O O ©O O O

w

w

NI -|>|| -|>|| vo|| u1||
w w N

Nc

Nc-scaled =

O O O ©O O O

[0, 0., 0., 6.811196768, 0.629770625, 3.934032609]

Eigenvalues N¢

[0, 0.,0.,1.895833333, 2.187184271, 0.8128157289]

Eigenvalues M-scaled

[0, 0, 0., 3.236783071, 0.365404790, 2.39781213 8]

Eigenvalues N.-scaled

[0, 0.,0.,2.323404255, 2.680464127, 0.9961316167]

NullSpace M,
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NN
w o
Ul

N

=N
N
[0}
oo

w
]
N
w

N
oo
oo
= N
w o
O
N

NN
w o
ool

|
O]
w

=N
w w
o wvi

[N N
w W a w
MY ]

N
w
(9]

commutator =

N
w
9]
|
O]
w
—
w
O

N
w

NN
w
Ul

(9]
w

N
o]
[0}

o]
[0}

o]
[00)

N
oo
N
o]
[00)

N
[o.¢]
NIl
o
6|
N
[e] (98]
[o.¢] [Ve)

N
o]
(o]

%2
w

NN
w
(%2 o]

=N
w
O o

N
[o]
(o]
OO|U'I (o]

N
w

N
o]
(o]

Ju
w
]

N)
5w
vl

N
w
(9]

%2
w

=

N
w

=N
e
o wv (U]

o O O O O O
o O O ©O O o

N
w
v

(9]
w

N
(o]
(o]

N
[0}

N
(o]
(o]

O O O © O o

NN
w
vl

N NIE NN
w  oojlw OOUJ
O

N
w

Nj— N
v Wlw w
w v|o v

N
w
vl

=
w
O

N
w

N
W G

N
w
vl

(9]
w

=

O O O O O o

235
288
—53
288
139
288
43
288
—53
288
235
288
—53
235 1
—-53
1 235
43 139
235 235
139 43
235 235
—-53
1 235
—53
i
0
0
0
0
0
0
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{{fo,0,1,-1,0,0]10,1,0,1,1,0],[1,0,0, 1,0, 1]}
NullSpace N
{{0,-1,0,0,1,0],1[-1,-1,1,1,0,0],[-1,0,0,0, 0, 1]}
Eigenvalues My

[0, 0.,6.,7.951833037,0.618821322, 3.429345642]
Eigenvalues Ny

[0,0,0.,3.,2.187184271, 0.8128157289]

NullSpace My

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

NullSpace Ng
{-1,0,0,0,0,1],[0,-1,0,0,1,0],[-1,-1, 1,1, 0,0}
Eigenvalues M

[-3.,3.,-3.837504551, 3.837504551, -1.465796307, 1.465796307]
Eigenvalues N

[0,0,0.,3.,-0.8128157289, -2.187184271]
NullSpace M

{}
NullSpace N

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

Harmonic Basis

W o = N O W
= N W O N R
W o = N O W

O W N R W o
N R O W~ N
O W N R, W O
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