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

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

1x6
2 %3

BASE DETERMINANT 49/512, .9570312500e-1
NullSpace of A
{1, 6},{2, 3}, {4, 5}
Nullspace of A
{3}{2} °," {51L{4} °," {6}L{1}]
STRATIFIED CYCLE COVERS

Degree 0
1

Degree 1
0

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

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

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

Degree 5
0

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

TRACETWO =1
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detAT =0
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o o= olun
o

o
o
o

AT =

o ol oOlvn
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o
A~ O

o
o
o

o

00O

[<2] (%, B« [V, ]
A= O

AT rankingis 2, "vs", 4

LeveI2det=%(7+25+52)2(1+s)(—1+s)

RANK of R is 4

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

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

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

Eigenvalues

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

B: [0,0,-1,1,1.1,-1.1]
NullSpace of R
{[0,1,0,0,0,0],11,0,0,0,0, O]}
NullSpace of B
{[0,0,0,0,0,1],[0,0,1,0,0, 0]}
NullSpace of R*
{[o,0,-1,1,0,0]10,0,0,0, 1, -1]}
NullSpace of B*
{[o,0,-1,1,0,0]10,0,0,0, -1, 1]}
FIXED POINTS DIMENSION 1
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PROTO-M =

o O O O W o
O O O ©O O W
w O O © O o
o W o O o o

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

"IdemSolvability Check", 3

O O W O O o

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

degree 2: % (vI1lv[2] + v[3]vI6] + v[4]v[5])

Group spectrum 1+t + t2

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

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

SO O O W O O
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2 2 1 1
01353533
1 1 2 2
1033353
2 1
§§0011
N=21
§§0011
1 2
§§1100
1 2
§§1100

"Trace mark", 2, "Rank mark", 2, "for kernel rank", 2

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

supp M2 ={1, 12, 13}

u2=1_3,2,2,1,1,1,1,2,2,0,3, 3,3, 3,0]

suppu2 =1{1,2,3,4,5,6,7,8,9, 11, 12, 13, 14}

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

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

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

3,1,1,3]
B-BLOCKS,

[2,3,4,1]

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

N by blocks, N - check: true

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

by ={1,5, 6}
by =11, 3, 4}
b3 ={2, 3, 4}
by =1{2,5, 6}
dim(span of partition vectors), rank(Ng), rank(N): 3, 3, 3
h[2] h[1] O 0 0 0
h[1] h[2] O 0 0 0
0 0 h2] O 0 h[1]
Centralizer =
0 0 0 hl2] h[1] O
0 0 0 h[1] h2] O
0 0 hn1] O 0 hl2]
LIE STRUCTURE
Dimension of Lie algebra: 10, Shape: 3 & 7/5
1 -11 0
0 1 0 O
1 —
CLB = 0 1 -1
0 01 O
1 0 0 O
0 0 0 1

R and B Cycles. V.
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1 1 11 11
0032003 2302730
1 1 11 11
003003 120330
1 1 11 11
003003 230972730
QR = 1 | 51,1
0032003 2209720
1 1 11 11
003003 239230
1 1 11 11
003003 23072730
Qg in Vec(K)?, {{3, 6}}, true
Qpgin Vec(K)?, {{1, 2, 4, 5}}, true
1l -1 -1 1 =1 1
6 6 6 2 2 6
-1 1 1 -1 1 -1
6 6 6 2 2 6
=1 1 1 =1 -1 1
2 6 6 6 6 2
V=
-1 1 1 -1 -1 1
2 6 6 6 6 2
1 -1 1 -1 -1 1
6 2 2 6 6 6
1 =1 1 -1 -1 1
6 2 2 6 6 6
Omega-checks true, true
nR=(0 0oloo %)vs(o 0oloo %) Qg vs Q(I-V) ~ 1
_(1 1 11 11 11 -1
LOCAL GROUPS

1, "partition”, {1, 5, 6}, {2, 3, 4}}

1, "range", [3, 6], [[6, 3, 3, 3, 6, 6], [3, 6, 6, 6, 3, 3]]
2,"range", [4, 5], [[5, 4, 4, 4,5,5],[4,5,5,5, 4, 4]]
3, "range", [1, 21,112, 1,1, 1, 2, 2],[1, 2,2, 2, 1, 1]]
2, "partition”, {{1, 3, 4},{2, 5, 6}}

1, "range", [3, 6], [[6, 3, 6, 6, 3, 3], [3, 6, 3, 3, 6, 6]]
2, "range", [4, 5], [[5,4,5,5,4,4],[4,5, 4, 4,5, 5]
3, "range", [1,2],[[2,1,2,2,1,1],[1,2,1,1, 2, 2]]
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"group has", 2, "elements" Group element 1,1 = (

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

"Symmetric?", true

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

"Basis for Z(G)"

1, "coeff", 1

2[1]=(1 0>
01

2, "coeff", 1

2[2]=<o 1>
10

Check abelian

1, 2, true
1. 1.
EIGS =
5

PermChars :=

Group spectrum: 1+ t+ t2

= N =

10

01

= O

)

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

Molien Series to order 100 1+ t+2t2+2t3 +3t4 + 362 +4t% + 4t7 + 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, 51}, {14, [4, 6]}, {15, [5, 6]}

KERNEL HIERARCHY

m=(100000000001100)
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{1, 12, 13}
u2=(3322111122033330)
{1,2,3,4,5,6,7,8,9,11, 12, 13, 14}

picheck (1 1 1 1 1 1)

picheck (1 1 1 1 1 1)

Column Projections

00 00

idem-checks NO-checks

o O O O o
o O O O o
O O = = WwWN wik
oS O O O o
o O O O o
R R O O W= wiNn

o
o
o

idem-checks NO-checks

o O O O o
o O O O o
o O © O o
O O R R WN W
= R O O wl~ win
o O O O o

o O
o O
o O
o O

0 idem-checks NO-checks

WIN WIN Wk Wk O R
Wl Wik Wi Wi = O
o
o
o

Row Projections
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o Ll [N TR 1 e W ] (o) o o —|mn o —m M o o
o M | N o o | o N | (] o
o =l Hln —n o o o —|m o o =N M
—m O o o —lm  —lm e [ =) M NN O o

I I

— o~

o o

o o

N = O O m m
N = O O m m
- N m M O O
— N m »n O O
SO m N N —~
m O —= —= N N
Il
=
pd
Ny —|o o o M AN
Njoy —|o o o —n
=l N M Hn O o
oy N[Oy —|m | o o
o —mn N N H|loy H|oy
—lm O —lov =l Ny N|o
Il
T

CHECKING NULLSPACES

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

0
RB checks

—-s—t —-s—t s
—-s—t —-s—t s

-1100 000
1 010 tt s
1 001 t t s

0
-1
-1

0
-1
-1

mAviaker NC (0 0 1)

ker N¢

08/21/2008 01:19 PM

8 of 190



0 0 -1 t 0
ker Mg =
0 -1 0 t 0
0 1 0 —t 0
0 0 1 —t 0
11 -1 0 t s O
00 1 O st O
11 0 -1 tt —t
ker M. =
01 0 O tt -t
10 0 O s st
000 ]. s s t
nxt=(3 3 0 0)
1
0
RNR*—0
0 0
1
1
1
0
2
BNB*—3
R P
3
1
3
1
3

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

00

CNM = Skew T =

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

o O O O O
o O O O O
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RB checks
RB checks
011 1000
100 0100
100 0011
, RR* =
100 0011
011 00O00O0
011 00O00O
211
3 3 3
12 2 1000
3 3 3
0100
100 0011
,BB* =
100 0011
00O00O
011 0000
011
00O00O
00O00O
00O00O
Skew Omega =
00O00O
00O00O
00O00O

= = O O O O
= = O O O© O

= = O O O O

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

_ =, O O O O

o O O ©O O o
O O O ©O O O
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=
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wl— wiIN
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(==Y
= WIN W[
= WIN W[~
o
o Wl wiIN
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O O O O W w
O O O O W w
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o wWw w O O O
o W wWw O O o
w O O w o o

WIN WIN W[k W~
Wk Wl win wiN

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

NM = 9T + 0Q

“IS NM in Vec(K)?", true
NM(3 3122110 3)
"IS MN in Vec(K)?", true

MN(3 3122110 3)
T=18/1,rank = 2, ratio=9/1, n/r = 18/1
T =18/1,r=1/2,1/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
NoMg =0T + 18Q
There are, 2, partitions and, 3, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 9
out of total no. of elements equal to 12

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

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

"RG1" = {3, 6}

"RG2" = {4, 5}
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Ol Ol Nk O

cn|| cn|
[

"RG3" =1{1, 2}
> =1 1
6 6 6
2 2 -1 -1 -1 -1 -1 5 1
6 6 2
2 2 -1 -1 -1 -1
1 1 5
-1 -1 2 -1 -1 2 6 2 6
MC= NC=
-1 -1 -1 2 2 -1 1 1 5
2
-1 -1 -1 2 2 -1 6 6
1 1 -1 -
-1 -1 2 -1 -1 2 5 5§ 8
1 1 =1
2 6 6
-1 -1 -1 -1 -1
1 1 5 5 5 7 1 =5
-1 -1 -1 -1 -1
V1 5 573 5 1
-1 -1 -1 -1 1 3
2 2 1z =7 1 S
Mc-scaled = Nc-scaled =
=1 -1 -1 4 ¢ =1 1 3
2 2 2 2 5 5
-1 -1 -1 -1 3 1
2 2 2 1 = 503
-1 -1 -1 -1 3 1
2 2 7 =71 5 3
000O0O0O 000O0O0OO0 0
000O0O0O0 000O0OO0 0
000O0O0OO 000O0O0OO0 0
NeMc = McN¢ = commutator =
000O0O0O 000O0O0OO0 0
000O0O0OO 000O0OO0 0
000O0O0OO 000O0O0OO0 0

Eigenvalues M,

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

Eigenvalues N

[0,0.,0.,2.,2.187184271, 0.8128157289]
Eigenvalues M.-scaled

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

Eigenvalues N-scaled

[0, 0., 0., 2.400000000, 2.624621125, 0.9753788748]

NullSpace M,

{{-1,1,0,0,0,0),11,0,1,0,1,0]I[1,0,1,1,0,0]I[0,0,-1,0,0, 1]}

o O O O O O

[y

vilw - |-

vl | (92
=

SO O O ©O O O

A~ N

ol olun m|' m|
-

[y

1
2

1

6

=1

6

=1

6

5

6

5

6
13 3
5 §5 5§
3 01 1
5 5 5§

-1 -1
1 = =5

-1 -1
1 = <
-1
< 1 1
-1
.
00
00
00
00
00
00

SO O O O O o
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NullSpace N

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

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

Eigenvalues Ny

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

NullSpace Mg

{{1,-1,0,0,0,0]I0,0,0, 1, -1, 0], [0, O, 1, O, O, -11
NullSpace Ny

{{-1,-1,0,1,0,1],[-1,-1,0,1, 1,01, [0,0, 1, -1, O, O}
Eigenvalues M

[3.,-3,3.,-3.,3,-31]

Eigenvalues N

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

{
NullSpace N

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

Harmonic Basis

TRACETWO =1
det AT =0
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<] [V, B ] [V,
A~ A

AT rankingis 3, "vs", 5
LeveI2det=$(7+sz)(—l+s)(—7+s)

RANK of Ris 5

R ranking is 2, "vs", 5
RBAR ranking 1, "vs", 4
RANK of B is 5

B rankingis 3, "vs", 5
BBAR ranking 1, "vs", 3

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

Eigenvalues

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

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

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

NullSpace of B

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

NullSpace of R*

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

NullSpace of B*

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

FIXED POINTS DIMENSION 1
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PROTO-M =

H R P O O K
R R PR O O B
R R PR O O B
= = = O O =

m R O B, Rk O
_ = O Rk Rk O
O O R KR Rk
O O R KR K=k =

= = O = = O
= = O Rk =k O
O O =B = =
O O R R KBk B

"RANK of Nis ", 3, "RANK of M is ", 3

"RANK of the KERNEL is ", 3

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

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

degree 2: % (vI1lvi2] + v[1lv[3] + v[1]lv[5] + vI1]v[6] + v[2]lv[4] + v[2]lv[5] + v[2]v[6] + v[3]v[4] + v[3]v]

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

Group spectrum 1+t + 2 +¢3
KERNEL STRUCT URE

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

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

"RG4" = {2, 4, 5}

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

m3=10,011,0110,00000,1,1,0,1,1,0,0]
supp 13 = {3, 4,6, 7, 14, 15, 17, 18}

u3=1[0,011011000000,1,1,0,1,1,0,0]
supp u3 ={3, 4,6, 7,14, 15,17, 18}

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

RPARTS [1]
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BPARTS [1]

= (1)

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

[1, 3, 2]
B-BLOCKS,

[2,3,1]

with invariant measure, [1, 1, 1]

N by blocks, N - check: true

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

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

LIE STRUCTURE

Dimension of Lie algebra: 17, Shape: 3 & 14/12

001

100

100

CLB =

001

010

010

R and B Cycles. V.

1 1 1 1 1
500500 0§0§0§
1 1 1 1 1
005005 0§0§0§
1 1 1 1 1
005007 0§0§0§
GR=1, 1 GB=
500500 0§0§0§
1 1 1 1 1
005005 0§0§0§
1 1 1 1 1
005005 0§0§0§

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

Qg in Vec(K)?, {{2, 4, 6}}, true
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1 -1 -1 1 =11
6 6 6 2 2 6
-1 1 1 =1 1 -1
6 6 6 2 2 6
=1 1 1 =1 -1 1
2 6 6 6 6 2
V =
1 -1 -1 1 1 =1
2 6 6 6 6 2
1 -1 1 -1 -1 1
6 2 2 6 6 6
1 -1 1 -1 -1 1
6 2 2 6 6 6

Omega-checks true, true

"I-V is singular"

nR=(% 0320 %)vs(o 00000 uQgvsQU-v)~1
= 1 1 1 1 1 1 -1

TTB—(O Lolo 3)vs(o Lolo 3) Qg vs QU+ V)

LOCAL GROUPS

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

[3!4’ 4’ 3’ 6’ 6]]

Zl“range") [3,4, 5]! [[5’4, 4, 5,3,3]1 [5’ 3) 3) 5)4’ 4]! [4lsl 514’ 3’ 3], [4!3!3!41515]! [3l 5’ 5’ 3’4’ 4],
[3’41 4) 3) 5) 5]]

31"range"’ [2141 6]1 [[6’ 4’ 41 61212]1 [612|2|6| 4’ 4]1 [4’ 6’ 6’ 4’2’2]| [4’212141 61 6]’ [2161 612141 4]’
(2,4,4,2,6, 6]]

4, "range", [2, 4, 5], [[5,4,4,5,2,2],[5,2,2,5,4,4],[4,5,5,4,2,2],[4,2,2,4,5,5],[2,5, 5, 2, 4, 4],
[2,4,4,2,5,5]]

5, "range", [1, 3, 6], [[6, 3, 3,6, 1,1],[6,1, 1,6, 3,3],(3,6,6,3,1,1],[3,1, 1, 3,6, 6], [1, 6, 6, 1, 3, 3], [1,

3,3,1,6,6]]
6, "range"’ [1l 3’ 5], [[Sl 3’ 3’ 5’ 1’ 1], [51 1l 17 5! 3! 3]’ [3, 5, 5, 3, 1, 1]7 [3l 1’ 1’ 3’ 5’ 5]’ [ll 5’ 5’ 1’ 3’ 3],
[1,3,3,1,5,5]]
7, "range") [1’ 2, 6], [[6) 2) 2’ 6’ 1’ 1], [6, 1, 1, 6, 2, 2]l [2’ 6’ 6’ 2’ 1’ 1], [2, 1, 1, 2, 6, 6], [l, 6, 6, 1, 21 2]’ [1’
2,2,1,6,6]]
8! "range"! [1’ 2’ 5]! [[5) 2) 2) 5’ 1’ 1]! [Sl 1l 11 5] 2] 2]) [2! 5! 5! 2! 1! 1]1 [2! 1! 1! 2! 5) 5]’ [1) 5’ 5’ 1’ 2’ 2]!
[1,2,2,1,5,5]]

010
"group has", 6, "elements” Group element1,1=|0 0 1

100

g1 = II1,2,3]]
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g, = 2,3l
g3 = |[1,3]]
g4 = 1l

gs = II1,3,2]]

linear dimension, 5
"Symmetric?”, true

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

"Basis for Z(G)"

1, "coeff", 2

Z[1]=

O O =
O = O
o

2, "coeff", 1

01
Z[2]=]10
11

(=

Check abelian

1, 2, true

1. 1. 1.
EIGS =

2. -1. -1.

PermChars :=

Group spectrum: 1+ t+ 2+ ¢3

Molien Series to order 10:

n-choose-rank

= O O

L

e

= W W =

= O O =

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

e e T T =

1+t+2t2+3t3 +4t* +5¢5 + 7% + 8t7 + 1068 + 1219 + 1410

{1’ [1’ 2’ 3]}! {2’ [1’ 2! 4]}’ {3’ [1! 27 5]}! {4! [1l 2! 6]}’ {57 [1’ 3’ 4]}7 {6’ [1’ 3’ 5]}! {7’ [1’ 3’ 6]}! {81 [1’ 4’ 5]}7
{9, [1, 4, 61}, {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,

08/21/2008 01:19 PM
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12,5, 61}, 1{17,3, 4, 51}, {18, [3, 4, 6}, {19, [3, 5, 61}, {20, [4, 5, 6]}
KERNEL HIERARCHY
m3=(0011011000000110110 0
{3,4,6,7,14, 15, 17, 18}
u3=(00110110000001101100)
{3,4,6,7,14, 15, 17, 18}

picheck (4 4 4 4 4 4)

(1 1 11 11111111
u2-—(3 Lollo o)

picheck (8 8 8 8 8 8)

ml=(8 8 8 8 8 8)

picheck (8 8 8 8 8 8)

Column Projections

000100
001000
001000
Py = idem-checks NO-checks
000100
000O0O01
000O0O01
000100
001000
001000
Py = idem-checks NO-checks
000100
000O0OT10O0
000O010
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)

w

Il
SO O O O O O
O O O = = O
O O O O © o
O O B O O =

N

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

-
)
1l
SO O B O O
SO O O © O o
O O O = = O
o O O ©O O O
SO O O ©O O O

<§°

Il
SO O B O O ¥
SO O O © O o
O O O = = O
o O O ©O O O
= = O O O O

0

~N

Il
O O B O O ¥
SO O O = = O
O O O © O o
o O O ©O O O
O O O © O O

SO O B O O =
O O O +» = O
O O O O © o
o O O ©O O o
= = O O O O

Row Projections

O O O ©O ©o o
= = O O O O

= = O O O O

= = O O O O O O O O O O = = O O O O O O O O O O

O O O O O O

idem-checks

idem-checks

idem-checks

idem-checks

idem-checks

idem-checks

NO-checks

NO-checks

NO-checks

NO-checks

NO-checks

NO-checks

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

N~
o
o

N|—= N[
N|—= N

PPy = idem-checks

N|—=
o
o

N|—=
o
o

o

o

o

o
N~ N~
N~ N~

1 1

00300

0%%000 4 22 422

L 2 442 22

053000 2 44222

T-= NM =

%00%00 422 422
. 2222 4 4

000055 2222 4 4
1 1

00003 3

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

0 0 00 -11Y (000 O O O
kerNe=| 0O -1 10 0 O t 00 -t —s s| RBchecks
-1 0 01 0 0 \s0O0 —-s -t t

mAviaker NC (0 1 0)

0 1 t s
-1 -1 s t
ker Mg = -l s ‘ RB checks
0 1 t s
1 0 -t—-s —t-s
1 0 —t—-s —t-s
010 0 st
100 0O t s
ker M. = 100 0 ts RB checks
010 0 st
001 t+s 00
001 (t+so00
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nxt=(2 2 2)

100100 100000
011000 01 00O00O
011000 001000
RNgR* =  RR* =
100100 000100
000O0T11 000O0T11
000O0T11 00O0O0T11
100100 100000
011000 01 00O00O
011000 001000
BNgB* = , BB* =
100100 000100
000O0T11 000O0T11
000O011 00O0O0T11
Do these reconstitute N? , true
Ranks: 5, 5, "vs", 3
000O0O0OO 000O0O0OO 000O0O0OO
000O0O0OO 000O0O0OO 000O0O0OO
000O0O0OO 000O0O0OO 000O0O0OO
CNM = Skew T = Skew Omega =
000O0O0OO 000O0O0OO 000O0O0OO
000O0O0OO 000O0O0OO 000O0O0OO
000O0O0OO 000O0O0OO 000O0O0OO
211011 100100
120111 011000
102111 011000
Mgy = Ng =
011211 100100
111120 000O0T11
111102 000O0T11

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

NM=4T + 120

1 1 1 1 1
T(§000155000§00§)

"IS NM in Vec(K)?", true
NM(4 2 22844222422 4)

“IS MN in Vec(K)?", true
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MN(4 2 22844222422 4)
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T= 12/1,rank=3,ratio=4/1,n2/r= 12/1

T'=24/1,r"=2/3,1T/n%=1/3

max r = 6/1, r-check is positive? 1/2

IS NOMO a combination of T and Omega? , true

NoMg = 0T + 12Q

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

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 48

dim span idems 4 vs no. of idems 8

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

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

Mc

oS O O

o O » O O

= O O O O

o O O O

| [e][¥,]
=

o m|| m|
=

|
_

m|| m|
=

m|| ol A, m||
= =

|
[

m|| m|
=

m|| ol A, m||
= =

|
[

m|| m|
=

pz =1/6,min T=6/1, T-check is positive? 6/1

| (93] (%5}
—

% m|' m|
=

|
_

m|' m|
=

|
[

ol own m|' m|' m|' m|
= = =

|
[

ol own m|' m|' m|' m|
= = =
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1 0 0 -1 0 O
o 1 -1 0 0 O
-1 1 0 O0 O

Mc-scaled =
-1 0 0 1 0 O
0 0 0 0 1 -1
0 0 0 0O -1 1
0000O00O0 00O0O00O0
0000O00O0 00O0O00O0
0000O00O0 00O0O00O0

NeMc = McN¢ =

0000O0O0 00O0O00O0
000O0O0OO 000O00O0
0000O00O0 00O0O00O0

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

Eigenvalues Nc-scaled

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

1
=1
5
=1
5
Nc-scaled =
1
=1
5
=1
5
commutator =

O O O O O O

[1.200000000, 2.400000000, 2.400000000, 0., 0., 0.]

NullSpace M,
{[o,1,1,0,0,0]1I1,0,0,1,0,0],[0,0,0,0, 1, 1}
NullSpace N,

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

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

Eigenvalues Ny

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

NullSpace Mg

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

=1
5

1

T
_ Ve

vl | vl
=

O O O O © o

o O O O O O

)
[ay

-
i

L, o
=

SO O O O O O

G Y
=

O O O O © o

=

=

[ay

L, o
=

o O O O O o

OO O O O O O

= = =
= = =

—
|
—
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NullSpace Ny
{{1,0,0,-1,0,0]1I0,1,-1,0,0,0]1I0,0,0,0, -1, 11}
Eigenvalues M

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

Eigenvalues N

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

NullSpace M
{{o,-1,1,0,0,0]I[-1,0,0,1,0,0],I0,0, 0,0, -1, 1]}
NullSpace N
{[o,-1,1,09,0,0],I[-1,0,0,1,0,0]1I0,0,0,0, -1, 1]}

Harmonic Basis

w o
2
2

TRACETWO =1
detAT =0

o
o
o
Al A=
o Ol= oun
o

o
o
o

AT =

o ol oOlvn
o
o
o
o
A~ O

o
o
o

o
Al A
A= Olun

00O

AT ranking is 3, "vs", 5

LeveI2det=%(7+sz)(—7+s)(—1+s)
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RANK of R is 5

R ranking is 2, "vs", 5
RBAR ranking 1, "vs", 4
RANK of B is 5

B ranking is 3, "vs", 5
BBAR ranking 1, "vs", 3

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

Eigenvalues

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

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

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

NullSpace of B

{[0, 0, 0, 0, 0, 11}

NullSpace of R*

{[o,0,-1, 1,0, 01

NullSpace of B*

{[o,0,-1, 1,0, 01

FIXED POINTS DIMENSION 1

PROTO-M =

O B = = = O
R O B Rk O B
R R O O R B
R R O O K~ B
= O = = O =
O R Rk R = O
O R Rk R =, O
R O R Kk O K
= = O O K~ B
= = O O = =
R O Rr Kk O K
O R B R ~H O

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

“IdemSolvability Check", 3 "Trace mark", 3, "Rank mark", 3, "for kernel rank", 3

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

degree 2: % (vI1lv[2] + v[1]v[3] + v[1lv[4] + v[1IvI5] + v[2]v[3] + v[2]v[4] + v[2]v[6] + v[3]v[5] + v[3]v]
6] + v[4]v[5] + v[4]v([6] + v[5]v[6])
degree 3 : % (vI3]1+ v[4]) (v[1] + v[6]) (Vv[2] + v[5])
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Group spectrum 1+t + 2+ ¢3

KERNEL STRUCT URE

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

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

m3=1[1,10001010000,10,1,0,0,0, 1, 1]
supp 3 =1{1, 2, 6, 8§, 13, 15, 19, 20}

u3 =1[1,1,0,0,01,0,1,0,0,0,0,1,0,1,0,0,0, 1, 1]
supp u3d ={1, 2,6, 8, 13, 15, 19, 20}

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

RPARTS [1]

BPARTS [1]

o= (1)

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

[3,2,1]
B-BLOCKS,

3,1, 2]

with invariant measure, [1, 1, 1]

N by blocks, N - check: true

b1 ={1, 6}
by = {2, 5}
b3y = {3, 4}
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dim(span of partition vectors), rank(Ng), rank(N): 3, 3, 3

LIE STRUCT URE

Dimension of Lie algebra: 17, Shape: 3@ 14/12

001
010
100
CLB =
100
010
001
R and B Cycles. V.
1 1 1 1 1
00 > 00 > 3 0 3 0 3 0
1 1 1 1 1
0 > 00 > 0 3 0 3 0 3 0
1 1 1 1 1
00 > 00 > 3 0 3 0 3 0
Ok = 1 el P
00 > 00 > 3 0 3 0 3 0
1 1 1 1 1
0 > 00 > 0 3 0 3 0 3 0
1 1 1 1 1
00 > 00 > 3 0 3 0 3 0
Ogr in Vec(K)?, {{3, 6},{2, 5}}, true
Qg in Vec(K)?,{{1, 3, 5}}, true
l -1 -1 1 -1 1
6 6 6 2 2 6
-1 1 1 -1 1 -1
6 6 6 2 2 6
-1 1 1 -1 -1 1
2 6 6 6 6 2
V=
-1 1 1 -1 -11
2 6 6 6 6 2
-1 1 -1 1 1 -1
6 2 2 6 6 6
1 -1 1 -1 -1 1
6 2 2 6 6 6

Omega-checks true, true

"I-V is singular"

1o %)vs(o 00000 ugysQ(-v)-L

A=
A=

1TR=(0
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_(1 1 1 1 1
g = (§ 0 3 0 3 0) VS (§ 0 3
LOCAL GROUPS

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

0) Qg vs QU+ V) ~1

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

1’ "ra‘nge"’ [4, 5, 6]! [[6) 5) 4) 4’ 5, 6]! [6l 4l 5] 5] 4l 6]) [5, 6, 4! 4! 6’ 5]l [5) 4) 6) 6) 4) 5]’ [4, 6, 5, 5, 6, 4]!

[4,5,6,6,5, 4]]

21 "range"’ [31 51 6]’ [[6’ 5’ 31 31 51 6]’ [6l 3] 5| 5’ 3’ 6]1 [5’ 6’ 3’ 3’ 6’ 5]| [5’ 31 61 6’ 31 5]’ [31 61 51 51 61 3]1

[3,5,6,6,5, 3]]

3! "ra‘nge"’ [21 41 6]7 [[6’ 4’ 2’ 2’ 4’ 6]1 [6l 2! 4l 4’ 2’ 6]’ [41 61 21 21 61 4]l [4’ 2’ 6’ 6’ 2’ 4]’ [21 61 41 41 61 2]7

[2,4,6,6, 4, 2]]

4! "range"’ [2, 3’ 6]7 [[6’ 3’ 2’ 2’ 3’ 6], [61 2! 3! 3’ 2’ 6]’ [3’ 6’ 2, 2, 6, 3]! [3’ 2’ 6’ 6’ 2’ 3]’ [2’ 6’ 3’ 3’ 6’ 2]7

[2,3,6,6, 3, 2]]

57 "range"l [1’ 4, 5], [[Sl 4’ ll ll 4’ 5], [51 1l 4l 4! 1l 5]’ [4, 5, 1, 1, 5, 4]l [4l 1’ 5’ 5’ ll 4]’ [1’ 5’ 4, 4, 5, 1],

[1,4,5,5,4,1]]

6, "range") []" 3, 5], [[5’ 3’ 1’ 1’ 3’ 5], [51 ]'l 3! 3] ]'l 5]’ [3, 5, ]', ]', 5, 3]l [3l 1’ 5’ 5’ 1’ 3]) [1’ 5’ 3, 3, 5, 1],

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

7! "range"! [1’ 2’ 4]! [[4! 2) 1) 1) 2) 4]! [4l 1l 2] 2’ 1l 4]) [2! 4! 1’ 1’ 4! 2]1 [2! 1! 4! 4) 1) 2]’ [1) 4’ 2’ 2’ 4! 1]!

[1,2,4,4,2,1]]

8! "range"’ [1’ 2’ 3]! [[3’ 2’ 1’ 1’ 2’ 3]! [31 ]‘l 2] 2! ]‘l 3]’ [21 3! 1! 1! 3! 2]7 [2’ 1’ 3’ 3’ 1’ 2]’ [1’ 3’ 2’ 21 31 1]!

[1,2,3,3,2,1]]

100

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

g1= 1

g2 = 11,2]]
g3 = [2,3]
g4 = II1,3,2]]

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

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

"Basis for Z(G)"

1, "coeff", 2
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1
Z[1]=|0
0

oS = O
o

2, "coeff", 1

01
Z[2]=|1 0
11

(=

Check abelian

1, 2, true

1. 1. 1.
EIGS =

(2. -1. —1.)

PermChars :=

_ W W

2 3

Group spectrum: 14+ t+t“+t

-

S

=

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

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, 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, 61}, {19, [3, 5, 61}, {20, [4, 5, 6]}

KERNEL HIERARCHY

m3=(11000101000010100011)

{1, 2,6, 8, 13, 15, 19, 20}

u3=(11000101000010100011)

{1, 2,6, 8, 13, 15, 19, 20}

picheck (4 4 4 4 4 4)

m=(222202202022222)
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(1111 11
“2‘(3333033

picheck (8 8 8 8 8 8)

picheck (8 8 8 8 8 8)

Column Projections

000O0O01
000010
000100
P1 =
0001O00O0
000010
000O0O01
000O0O01
000010
001000
Py =
001000
000O010
000O0O01
000O0O01
01 0O0O00O0
0001O00O0
P3 =
000100
01 0O0O00O0
000O0O01
000O0O01
01 00O00O0
001000
Py =
001000
010000
000O0O01

idem-checks

idem-checks

idem-checks

idem-checks

NO-checks

NO-checks

NO-checks

NO-checks

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

Ul

Il
_ O O O O =
O O O O © ©o
O O O O © o
O O r B O O

N

Il
= O O O O =
SO O O ©O O O
O O = = O O
o O O O O O
O B O O = O

O B O O = O
O O O © O o
O O r B O O

= O O O O =

=

Il
= O O O O =
O =B O O = O
O O = = O O
o O O ©O O O
O O O © O ©o
O O O ©O O O

Row Projections

N[~
o

0

o
N|—
o

PP =

o
o
N~ N|—

o
N[~
o

N~
o
o

O B O O = O

SO O O ©O O O
O O O ©O O O

o

o

o N—= N

o

O O O O O O

O O O O O O

N~

N~

N[~

N[~

idem-checks

idem-checks

idem-checks

idem-checks

NO-checks

NO-checks

NO-checks

NO-checks

idem-checks
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1 1
500005
0%00%0 422224
11 2 4 2 2 4 2
0035300 224 422
T= NM =
oolloo 2 2 4 4 2 2
2 2
) ) 2 4 2 2 4 2
050030 4222024
1 1
500005
CHECKING NULLSPACES
mA=[-1,0,0,0, 0, 1]
0O -1 0 010 0O st -t —-s O
kerNe=l 0 0 -1100| |[00O0O 0O 0 0| RBchecks
-1 0 0 O0O01 Ot s —-s -t O
mAviaker NC(0 0 1)
0 1 —-S+t -5
1 0 —-t+s -t
-1 -1 0 t+
ker Mg = s RB checks
-1 -1 0 t+s
1 0 —t+s -t
0 1 —s+t -s
001 t s O
100 st O
010 0 0 t+
ker M. = s RB checks
010 0 0 t+s
100 st 0
001 {ts o
nmxt=(2 2 2)
100001 100000
010010 01 00O00O0
001100 001100
RNoR* = , RR* =
001100 001100
010010 000010
1 000O01 000O0O0O1
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Do these reconstitute N? , true

Ranks: 5, 5, "vs", 3

CNM =

O R M = = N

0

o O O O O
oSO O O O O

= O = = N =

0

O O O ©O O o

= = O N = =

o O O O O o
o O O ©O O o

= = N O Rk -

= N B =R O =

100001 100000
010010 01 0000O0
001100 001100
BNgB* = , BB* =
001100 001100
010010 000010
100001 000O0O0T1
0 0000O00O0 00
0 0000O00O0 00
0 000O0O0O0O 00
Skew T = Skew Omega =
0 0000O00O 00
0 000O0O00O 00
0 000O0O0O0O 00
0 100001
1 010010
1 001100
Ng =
1 001100
1 010010
2 100001

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

NM = 4T + 12Q

Q(;;;;;;;;;;;;;;)
6 6 6 2 6 6 6 6 6 6 6 6 6 6
1 1 1 1 1
T(iooioofofooooi)

“IS NM in Vec(K)?", true

NM(4 2 2 822 4242222 4)

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

MN(4 2 2 822 42 422224

33 0f 190

T=12/1,rank = 3 ,ratio= 4/1,n%/r =12/1
T'=24/1,r"=2/3,7T/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

o O ©O O O ©o
o O ©O O O O

o O O ©O O o
SO O O ©O O O
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IS NOMO a combination of T and Omega? , true

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

NoMg = 0T + 12Q

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

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 48

dim span idems 4 vs no. of idems 8

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

"RG1" = {4, 5, 6}
"RG2" = {3, 5, 6}
"RG3" = {2, 4, 6}
"RG4" = {2, 3, 6}
"RG5" ={1, 4, 5}
"RG6" = {1, 3, 5}
"RG7" =11, 2, 4}
"RG8" = {1, 2, 3}
Mc
Mc-scaled =

O O O O =

-1

O O O O =

-1

SO O = O

S O = O

o = O O

S = O O

-1

= O O O O

-1

= O O O O

5 =1
6 6
=1 5
6 6
=1 -1
|
‘ =1 -1
6 6
=1 5
6 6
5 =1
6 6

1

=1

5

=1

5

Nc-scaled = .

5

=1

5

1

cn|| cnl' S ow cnl' cnl
= = =

[y

S T TR
[

U'I|

[y

m|' ml' ol Oun ml' ml
= = =

|
—

G Y
=

|
—

U
=

ml' olun ml'
[y

[y

ml' olun ml
[y

[y

|
—

S Y
=

|
—

all o
=

I [3][9,1
—

ml' ml
=

[y

olun ml' ml
=

=1
g 1
-1
1 =
=1 =1
5 5
=1 =1
5 5
=1
1 5
=1
3 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,

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

Eigenvalues N¢

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

Eigenvalues M.-scaled

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

Eigenvalues N-scaled

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

{{-1,0,0,0,0,1],10,-1,0,0, 1, 0], [0, O, -1, 1, O, O]}
Eigenvalues Mg

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

Eigenvalues Ny

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

NullSpace Mg

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

NullSpace Ny
{[o,0,-1,1,0,0]1I0,-1,0,0,1,0]I[-1,0,0,0,0, 11}
Eigenvalues M

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

Eigenvalues N

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

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

Harmonic Basis

gy

TRACETWO =1

det AT =0

o
o
o
A~ A=

o <2119, B ][V, ]
o

o
o
o

AT =

o ol O
o
o

o o

o o

o |~ o|un

o

00O

[<2][O, B« [V, ]
A~ A=

AT ranking is 2, "vs", 4

Level2det=5‘T}2(1+s)(—1+s>(7+2s+52)2

RANK of R is 4

R rankingis 2, "vs", 4

RBAR ranking 2, "vs", 4

RANK of B is 4

B rankingis 2, "vs", 4

BBAR ranking 1, "vs", 2

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

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

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

NullSpace of R

{[0, 1,0,0,0,0],1[0,0,0,0, 1, 01}
NullSpace of B
{[0,0,0,1,0,0]I[0,0,1,0,0, 0]}
NullSpace of R*
{[-1,1,0,0,0,0]10,0,0,0, -1, 1]}
NullSpace of B*
{[-1,1,0,0,0,0]10,0,0,0, -1, 1]}
FIXED POINTS DIMENSION 1

o
o
O8] [ OS] [ =
wiN wiIN
= =
— =

o
=

PROTO-M =

W~ wiN
Wi~ wiN

w O O O O O
O W O O O o
O O W o o o
wIiN - W=
wIN Wl
—
o

O O O W o o
o O O O W o
O O O O O Ww

—
=
o
o

o
o

win wiN
(O8] =R O] [

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

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

degree 2: 1 (V[1Iv(6] + vI2]v[5] + vI3Iv[4])

Group spectrum 1+t + t2

KERNEL STRUCT URE
"PT1" ={{1, 2, 4},{3, 5, 6}}
"PT2" = {{4, 5, 6}, {1, 2, 3}}
"RG1" = {3, 4}
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"RG2" = {2, 5}
"RG3" = {1, 6}
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m2 =1[0,0,00,1,0,0,1,0,1,0,0,0,0, O]

supp m2 = {5, 8, 10}

u2=100,1,2,3,3,1,2,3,3,3,2,2,1,1,0]

supp u2 =12, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14}

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

=(1 11
B_(3 3 3)
RPARTS [2, 1]
BPARTS [2, 2]

(53

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

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

[2,3,2,3]

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

N by blocks, N - check: true

b1 =11, 2, 4}
b, =1{4,5, 6}
b3 =11, 2, 3}
bg ={3,5, 6}
dim(span of partition vectors), rank(Ng), rank(N): 3, 3,3
h21 0 0 0 0 h1]
0 h2] O 0 ni1] o0
0 0 h2] KA[1] O 0
Centralizer =
0 0 h[1] h[2] O 0
0 hn1 o0 0 h2] O
h[l] o 0 0 0 h[2]

LIE STRUCT URE

Dimension of Lie algebra: 10, Shape: 3 & 7/5
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11 0 -1
11 -1 0
10 O 0
CLB =
01 O 0
00 1 0
00 O 1
R and B Cycles. V.
1 11 1 1 1
7023073 0530030
1 1 1 1 1 1
ZOZZ OZ OE 005 0
1 1 1 1 1 1
ZOZZ OZ 05 005 0
Or = 1 11 1 Q= 1 1
ZOZZ OZ OE 005 0
1 1 1 1 1 1
lollol oioo0io
1 1 1 1 1 1
ZOZZ OZ 05 005 0
Or in Vec(K)?, {{1, 3, 4, 6}}, true
Qpgin Vec(K)?, {{2, 5}}, true
1l -1 -1 1 =1 1
6 6 6 2 2 6
1 -1 -1 1 =11
6 6 6 2 2 6
1 -1 -1 1 1 =1
2 6 6 6 6 2
V=
=1 1 1 =1 -1 1
2 6 6 6 6 2
1l -1 1 -1 -1 1
6 2 2 6 6 6
1 -1 1 -1 -1 1
6 2 2 6 6 6

Omega-checks true, true
(1 11 1 1 11 1 n -1
nR_(4 0oilo 4)vs(4 01l 4) Qg vs Q(-V)

003 O)vs(O 100l o) Qg vs Q+V) 1

N|—

1TB=(0

LOCAL GROUPS

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

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

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

g1 = [
[[1, 211

9
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 :=

= 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% + 312 +4t% + 417 + 5¢8 4+ 5¢9 4 6¢10
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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, 51}, {[2, €], 9}, {10, [3, 41},
{11, [3, 51}, {12, [3, 61}, {13, [4, 51}, {14, [4, 6]}, {15, [5, 6]}

KERNEL HIERARCHY
m=(000010010100000)
{5, 8, 10}
w2=(012331233322110)
{2,3,4,5,6,7,8,09,10, 11, 12, 13, 14}

picheck (1 1 1 1 1 1)

picheck (1 1 1 1 1 1)

Column Projections

00 00

idem-checks NO-checks

o O O o
o O o O

0
0
0
0

Wl Wk O =k Wi wIN
WIN WIN = O Wk W~
o o O o

o
o

o O
o O

o
o

idem-checks NO-checks

o

O O Wk wWN = =
o
o

= = WN Wk O O
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NO-checks

idem-checks
idem-checks

idem-checks

N N |
—|Mn N A

M | M

100000
100000
0000O01
0000O01

Row Projections

O O = N mMm M

O O = N mMm ™M

— = O mMm N N

N N MmO o

Mm mMm N — O O

Mm m N —~ O O
o o Ny =M M
o o Ny —H|mm |
—lo o =M Njoy N[Oy
Ny N|o o —lo —|o
M M | o o
M M | o o

08/21/2008 01:19 PM
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CHECKING NULLSPACES

A
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01 -1 -10 1 —-s—tts st —-s—t
kerNe=|10 -1 -1 0 1 -s—tt s s t —-s—t| RBchecks
00 O 0 1 -1 0 00O0O 0

mAviaker NC (-1 0 -1)

0O 0 -1 s t
0O -1 0
-1 0 O 0 -—-s+1t
ker Mg = RB checks
1 0 0 0O 0 -—-t+s
0 1 o -s -t 0
0 0 1 -s -t 0
0 11 -1 t 0 s
-111 O t 0 s
0 10 O 0 —-s+t
ker M¢ = S8 RB checks
0 01 O 0 t t —t+s
1 00 O -t s+t t
0 00 1 —t s+t t
nxt =(0 3 3 0)
1 2
11§§00
11%%00 110000
110000
11719022
3 3 3 3 001000O0
RNgR* = RR* =
229111 000100
3 3 3 3
- 000O011
003311 000011
2 1
00%3111
111000 110000
111000 110000
111000 ) 001000
BNoB* = ,BB* =
000111 000100
000111 000011
000111 000O011

Do these reconstitute N? , true

Ranks: 4, 4, "vs", 2
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000O0O0O 0000O0O 000O0O0O
000O0O0O 000O0O0O 000O0O0O
000O0O0O 0000O0O 000O0O0O
CNM = Skew T = Skew Omega =
000O0O0O 0000O0O 000O0O0O
000O0O0O 000O0O0O 000O0O0O
000O0O0O 0000O0O 000O0O0O
2 1
11§§00
300003 11%%00
03 0030
22109111
003300 3 3 3 3
Mg = Ng =
003300 1149122
3 3 3 3
03 0030 L
300003 003311
1 2
OO§§11
"IS NM a combination of T and Omega?", true
NM = 9T + 0Q

-~
—_—
W=
[(e]] N}
[(e]] V]
o
o

"IS NM in Vec(K)?", true
NM(3 220012 3 3)
"IS MN in Vec(K)?", true
MN(3 220012 3 3)
T=18/1,rank =2 ,ratio=9/1, nz/r= 18/1
T'=18/1,r =1/2,T/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, 2, partitions and, 3, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 9
out of total no. of elements equal to 12
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dim span idems 6 vs no. of idems 6
"PT1" ={{1, 2, 4},{3, 5, 6}}
"PT2" = {{4, 5, 6}, {1, 2, 3}}

"RG1" = {3, 4}
"RG2" = {2, 5}
"RG3" =1{1, 6}
5 5 1 1 -1 -1
6 6 2 6 6 ©6
2 -1 -1 -1 -1 2 5 5 1 1 -1 -1
6 6 2 6 6 ©6
-1 2 -1 -1 2 -1
1 1 5 -1 1 1
-1 -1 2 2 -1 -1 2 2 6 6 6 6
MC= Nc—
-1 -1 2 2 -1 -1 1 1 -1 5 1 1
2 2
-1 2 -1 -1 2 -1 6 6 6 6
-1 -1 1 1 5 5
2 -1 -1 -1 -1 2 6 6 6 2 6 6
-1 -1 1 1 5 5
6 6 6 2 6 ©6
-1 -1 -1 -1 3 1 -1 -1
1 = 5 7 7 1 11 35 5 5 <
-1 -1 -1 -1 3 1 -1 -1
- 1 = 1 = 11 5 35 5 =
-1 -1 -1 -1 3 3 -1 1 1
- 2 1 1 5 = 5 5 1 5 5 3%
Mc-scaled = Nc-scaled =
=1 -1 4 41 =L =1 11 -1 4 3 3
2 2 2 2 5 5 5 5 5
-1 -1 -1 -1 -1 -1 1 3
- ! = 7 1 = 5 5 35 5 11
-1 -1 -1 -1 -1 -1 1 3
1 = 5 75 7 1 5 35 5 35 1 1
000O0O0OO 0O000OO0ODO 000O0O0OO
000OO0O00O0 00O0OO0O00O0 000O0OO0O0DO0
0 0O0OO0O0O 00O0OO0O00O0 00O0OO0O0O
NcMe = McN¢ = commutator =
000O0O0OO 0O000O0OO0ODO 000O0O0ODO
000O0OO0O0DO0 00O0OO0O0DO0 000O0OO0O0DO0
00O0OO0O0O 00O0OO0O00O0 000OO0O0O

Eigenvalues M,

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

Eigenvalues N

[0.,0.,0.,2.,2.187184271, 0.8128157289]

Eigenvalues M.-scaled
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3.,3.,0,0,0,0]

Eigenvalues N-scaled

[0., 0., 0., 2.400000000, 2.624621125, 0.9753788748]
NullSpace M,

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

{[1,0,-1,-1,0,1)],[0,0,0,0, 1, -1], [0, 1, -1, -1, O, 11}
Eigenvalues Mg

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

Eigenvalues Ny

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

NullSpace Mg

{[o, -1,0,0,1,0]I[-1,0,0,0,0,1],I0,0, -1, 1, 0, O}
NullSpace Ny
{[o,0,0,0,-1,1],[-1,0,1,1,-1,0],[-1,1,0,0, 0, O]}
Eigenvalues M

[3.,-3,3.,-3.,3,-31]

Eigenvalues N

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

{
NullSpace N

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

Harmonic Basis
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TRACE TWO =1
det AT =0

0 0O

o
o
o
o Ok O
o [<2][%; <] [V, ]
o

AT =

o Ol olun
o
o
o
o
o [«2] 1%, e o)

[<2] [V, N[V, ]
A= O

0 00O

AT rankingis 2, "vs", 4

Level 2 det = =L (—7+52)2(—14+5s)(1+s)

512
RANK of R is 4
R rankingis 2, "vs", 4
RBAR ranking 2, "vs", 4
RANK of B is 4
B ranking is 2, "vs", 4

BBAR ranking 1, "vs", 2

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

"B CYCLES", 1 + v[2] v[5]
Eigenvalues

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

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

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

NullSpace of R*
{[_1! 1! O! O! O! O]l [01 O! O! O! _1, 1]}

NullSpace of B*

) =

o X
[V, QNN
O
N W
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N W
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{[0’ 0’ 0’ 0’ 1’ _1]1 [1’ _1, 0, 01 01 0]}
FIXED POINTS DIMENSION 1

PROTO-M =

w O O ©O O o
o W O O O o
O O W O O o

= R O Rr O O
m = O kL O O
= = O = O O

o O O W O o
O O O O W o
O O O O O Ww
O O B O = =
O O B O F B
O O =B O = =

"RANK of Nis ", 2, "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: % (v[1] + v[2] + v[3] + v[4] + Vv[5] + v[6])

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

Group spectrum 1 + t + t2

KERNEL STRUCT URE

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

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

m2 =1[0,0,0,0,1,0,0,1,0,1,0,0,0,0, O]
supp m2 = {5, 8, 10}

u2=10,1,01,1,1,0,1,1,1,0,0,1,1,0]
supp u2 =1{2,4,5,6, 8,9, 10, 13, 14}

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

RPARTS [1]
BPARTS [1]

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

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

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

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

hll] o 0 0 0 h[2]
0 n1] o 0 h2] O
0 0 h[1] hK2] O 0
0 0 h[2] K[1] O 0
0 hn2] O 0 h1 O

h2] o 0 0 0 hnl1]

Centralizer =

LIE STRUCT URE

Dimension of Lie algebra: 7, Shape: 0® 7/5

-111 0

0 11 -1

0 10 O

CLB =

0 01 O

0 00 1

1 00 O

R and B Cycles. V.

1 1 1 1
5003500 050050
1 1 1 1
700500 070050
1 1 1 1
o 0050079 050050

R = B =
1 1 1 1
500500 050050
1 1 1 1
005005 050050
1 1 1 1
007005 050030

Or in Vec(K)?, {{1, 4}, {3, 6}}, true

Qg in Vec(K)?, {{2, 5}}, true
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1 -1 -1 1 =11
6 6 6 2 2 6
1 -1 -1 1 =1 1
6 6 6 2 2 6
=1 1 1 =1 -1 1
2 6 6 6 6 2
V =
1 -1 -1 1 1 =1
2 6 6 6 6 2
1 -1 1 -1 -1 1
6 2 2 6 6 6
1 -1 1 -1 -1 1
6 2 2 6 6 6

Omega-checks true, true

"I-V is singular"

nR:(% 0 % % 0 %)vs(o 00000 uQg vs Q(I-v) ~1

o) uQg vs Q+Vv) ~1

N~
o
o

N[~
o

N —
<
w

—
o

N[~
o
o

N[~

1TB=(0

LOCAL GROUPS

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

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

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

g1 = 1

[[1, 21

92
linear dimension, 2
"Symmetric?", true

Is Z in Vec(K)? true
(hI1] hi2])

"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 0)
01

2, "coeff", 1
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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 +3t% +3t°+4t% + 4¢t7 + 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=(0000100101000 0 0)

{5, 8, 10}

2=(010111011100110)

{2,4,5,6, 8,9, 10, 13, 14}

picheck (1 1 1 1 1 1)

picheck (1 1 1 1 1 1)

Column Projections
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o
Il
O O ©O o © o
O O O O © o
= = O = O O

O O = O = =

-
N
Il
SO O O O O O
O O B O = =
O O O ©O O O
SO O O O O O

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

Row Projections

0

Wk Wk
Wl Wl
o

o
o
W~

PP =

W[
W=
o

o
o
Wl Wl

SO O O O O ©o
O O O O O O

= = O = O O

o Wl Wl

W[

O O O O O O

= = O = O O

W=

o

wl— Wl

w|—

o

Wl Wl

idem-checks

idem-checks

idem-checks

idem-checks

wl— Wl

o

W[

Wl Wl

o

W=

W=

o

Wl Wl

Wl Wl

o

W[

Wl

o

W= Wl

NO-checks

NO-checks

NO-checks

Wl

o

Wl W
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NM =

O O W O W w

O O W O W w

w W o W O o

S O W o w w

w w o w o o

w w o w o o
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CHECKING NULLSPACES

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

000 O 1 -1 0O 0 0 0O O
001 0 0 -1 t -t -s 00
ker N¢ = RB checks
010 -10 0 -s 0 0 st -t
100 -10 O -s 0 0 st -t
mAviakerNC(-1 1 -1 0)
0o 0 -1 st 0
0 -1 0 0
-1 0 O —t+s
ker Mg = RB checks
1 0 O —-s+t
0 1 o -s -t 0
0 0 1 -s -t 0
1 0O 0O -t s+t t
0 1 0O -t s+t t
0 0 01 -5+t
ker M¢ = s 58 RB checks
0 0 10 —t+s O t ot
0 -111 t 0 s
-1 0 11 t 0 s
nxt=(0 0 3 3)
110100 110000
110100 110000
001011 001000
RNpR* = , RR* =
110100 000100
001011 000011
001011 000011
110100 110000
110100 110000
, 001011 , 001000
BNoB* = ,BB* =
110100 000100
001011 000011
001011 000011

Do these reconstitute N? , true

Ranks: 4, 4, "vs", 2
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000O0O00O 0000O0DO 000O0O00O
000O0O00O 000O0O0DO 000O0O00O
000O0O00O 0000O00O 000O0O00O
CNM = Skew T = Skew Omega =
000O0O00O 0000O0DO 000O0O00O
000O0O00O 000O0O0DO0 000O0O00O
000O0O00O 0000O0O 000O0O00O
300003 110100
03 0030 110100
003300 001011
My = Ng =
003300 110100
03 0030 001011
300003 001011
“IS NM a combination of T and Omega?", true
NM = 9T + 0Q

"IS NM in Vec(K)?", true
NM(© 03 0 3 3)
"IS MN in Vec(K)?", true

MN(O 0 3 0 3 3)
T=18/1,rank=2,ratio=9/1,n2/r=18/1
T =18/1,r =1/2,7/n%=1/2

pz =1/6,min T =6/1, T-check is positive? 12/1
max r = 6/1, r-check is positive? 2/3
IS NOMO a combination of T and Omega? , true
NoMp =0T + 18Q
There are, 1, partitions and, 3, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 6
out of total no. of elements equal to 6

dim span idems 3 vs no. of idems 3
"PT1" ={{1, 2, 4},{3, 5, 6}}
"RG1" = {3, 4}
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"RG2" = {2, 5}
"RG3" = {1, 6}
5 5 -1 5 -1 -1
6 6 6 6 6 6
2 -1 -1 -1 -1 2 5 5 =1 5 =1 -1
6 6 6 6 6 6
-1 2 -1 -1 2 -1
-1 -1 5 =1 5 5
-1 -1 2 2 -1 -1 & 6 6 6 6 6
MC= NC=
-1 -1 2 2 -1 -1 5 5 -1 5 -1 -1
19 1 1 2 1 6 6 6 6 6 6
-1 -1 5 -1 5 5
2 -1 -1 -1 -1 2 6 6 6 6 6 6
-1 -1 5 =1 5 5
6 6 6 6 6 6
-1 =1 -1 -1 -1 -1 -1
1 =5 7 7 1 1 1 5 1 5
~1 -1 -1 —1 -1 -1 -1
- 1 = 1 5 1 1 5= 1 5 5
-1 -1 -1 -1 -1 -1 —1
- 2 1 5 5 s 35 1 5 1 1
Mc-scaled = Nc-scaled =
=1 =1 4 41 =L =1 1 1 =L 1 =L =1
2 2 2 2 5 5 5
~1 -1 -1 -1 -1 -1 -1
- 1 57 1 5 s 35 1 5 1 1
-1 -1 -1 -1 -1 -1 =1
' =5 7 7 1 5 5 1 5 1 1
0000O00O0 0O000O0O00O0 0000O00O0
00000O0O 00000O0O 000000
000000 00000O0O 000000
NcMe = McN¢e = commutator =
000000 00000O0O 000000
00000O0O 00000O0O 000000
000000 00000O00O 000000

Eigenvalues M,

[6.,6.,0.,0.0.0.]

Eigenvalues N¢

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

Eigenvalues M-scaled
3.,3.,0,0,0,0]

Eigenvalues N¢-scaled

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

NullSpace M,
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{{1,1,1,0,0,0]1I1,1,0,1,0,0],[0, -1,0,0,1,0], [-1,0,0,0, 0, 1]}
NullSpace N¢

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

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

Eigenvalues Ny

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

NullSpace My

{[o, 1,0,0,-1,0]1I0,0,1,-1,0,0],1I1,0,0,0, 0, -1]}

NullSpace Ny

{[o, 0, 1,0,0,-1],10,0,0,0,1, -1}, [-1,0,0, 1,0, 0], [-1, 1, 0, O, O, O}
Eigenvalues M

[3.,-3,3.,-3.,3,-31]

Eigenvalues N

[0,0,0,0,3.,-31]

NullSpace M

{}
NullSpace N

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

Harmonic Basis

> O
=
o

TRACE TWO =2

det AT=1(t)3
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o
o
o
Al A

o Ol= oun
o

o
o
o

AT =

o <21 [%; el ]
o
o
o
o
(2] [N« [V, ]

o
o
o

Al A
A~ A|un

AT rankingis 1, "vs", 6
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Level 2 det = =L (7 +3s+252) (7+7s+2s%)(—1+5)2

128
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[2] v[5]) (1 + v[1] v[3] v[4] v[6])
"B CYCLES", 1 + v[1] v[2] v[3] v[4] v[5] v[6]

Eigenvalues

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

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

0.8660254040 1, 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"

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

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: % (vI1]vi2] + v[1]lv[3] + v[1]v[4] + vI1]vI5] + 4v[1]lv[6] + v[2]v[3] + v[2]vI4] + 4v[2]v[5] + v[2
Jvi6] + 4v[3]v[4] + v[3]v[5] + v[3]v[6] + v[4]v[5] + v[4]lv[6] + v[5]v[6])
degree 3 : % (3v[1lv[2]vI3] + 3Vv[1]lv[2]lv[4] + 2 Vv[1]v[2]v[5] + 2v[1]v[2]v[6] + 2V[1]lv[3]vI[4] + 3Vv[1]v[3]V]

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

+3v[4]v[5]v[6])

degree 4 : % (vI1lv[2]vI31v[4] + v[1lv[2]v[3]vI5] + vI1]v[2]v[3]vI[6] + v[1]v[2]v[4]v[5] + v[1]lv[2]v[4]v[6]

+4v[1]v[2]v[5]vI6] + vI1lv[3]v[4lvI5] + 4v[1]lv[3]v[4]v[6] + v[1]lv[3]v[5]v[6] + v[1]lv[4]lv[5]v[6] + 4Vv[2]v[3
lv[4lv[5] + v[2]v[3]vI4]vI6] + v[2]v[3]v[5]vI6] + v[2]v[4]v[5]v[6] + v[3]v[4]v[5]vI6])

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

[1]v[3]v[4lvI5]vI6] + v[2]v[3]vI4]vI[5]vi6e])
degree 6: 1 (v[3]) (v[4]) (vI1]) (v[2]) (vI6]) (VvIS])

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}

™6 = [1]
supp 16 = {1}

u6 = [1]
supp u6 = {1}

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

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

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

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

B-BLOCKS,
[6,1,2,5, 3, 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[1]
h[2]
h(2]
h(2]
h(2]
h(3]

Centralizer =

Dimension of Lie algebra: 13, Shape: 11 2/0

R and B Cycles. V.

CLB =

o O O ©O ~ O

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

6,6,6

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

SO O O © O

hi2]
h(2]
h[1]
h(3]
h(2]
h(2]

O O » O O O
O O O » O O

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

= O O O O O
O = O O O O

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

h[3]
h[2]
h[2]
h[2]
h[2]
h[1]
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N T e ]

) — =
SR NONG

<+ TS A T A=
MO AN NG

(o] S o~ O A -
Lo< smSm;

=l -l - o - o —_ S e .- So-
TRNEF YT m
=l =l o Ao Ao o T T AN O

Ny L=

o o Hlo o Hlo —lo N RN GgHREAN

Ao —© —lo Ao o —lo 1_6 l_2 l_6 NN A Sh S
T gnst S g
LCm st ¢
ST S50 Mg
NS NN
<+ SRPNSENYY

o o o Ao Ao o

=[O o —Hlo - o o |

Qp =

NgnStTo—1n—

=+ O i+ I O <

) uQg vs Q(I1+V) -1

—©o Lo gmstmg

-+ O <t It O —< —
—|© — = (o) M_ ©O < o

I+ O i+ I O <

—|© — T = N

—i|© - -~ - -~ -
YrmanINnoin—

<+ O < s O —<
—|©

—|©

Op =

%)vs(o 00000 udgysQi-v)~?
Jus(

2

[

—|©

1
6

—|©
—jo —|© .
—l©o —|©
—|© —i|©

—|© —|©

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

4

4

[

5

2

4

[

4

Omega-checks true, true
LOCAL GROUPS

"I-V is singular"

-
|

08/21/2008 01:19 PM
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000O0O01

000010

0001O00O0
"group has", 48, "elements" Group element 1,1 =

001000

010000

100000

g1 = |1, 6] [2,5],[3, 4]]

9 [[1, 6], [2, 5]

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

93
g4 = I[1,6],12, 4,5, 3l
gs = [1,6] [2,3,5,4]]
linear dimension, 14

"Symmetric?", true

Is Z in Vec(K)? true
(8h[3]—16h[1] 8h[1] —4h[2] 2h[2] 2h[2] 8h[l] —4h[2] 2h[2] 2h[2] 2h[2] 2h[2] 2h[2] 2h[2] 8h[

"Basis for Z(G)"

1, "coeff", 8
100000
01 00O00O0
001000
Z[1]=
000100
000010
000O0O01
2, "coeff", 2
011110
101101
110011
Z[2]1=
110011
101101
011110
3, "coeff", 8
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000O0O0T1
000010
000100
Z[3]=
001000
010000
100000

Check abelian

1, 2, true
1, 3, true
2,3, true
1. 1. 1. .
EICS=[4. -2. -2. O

1. -1. 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.

0

1.

1.
0
-1.

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

T+ t+3t2+563+10t% +15¢° +27t% +38t7 + 60t + 8412 + 122¢10

u4=(LLLLL_______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) (s+t s+t s+t s+t s+t s+t RBchecks

-1 -1 -1 -1 -1 0 0 s t 0
1 0 0 0 o 0O t s 0
ker Mg = o 1 0 00 TS TS TS TS TSt RB checks
0o 0 1 0 o -t -t -t -t —-t+s
0O 0 O 1 o s t 0 0 0
0O 0 0 o0 1 t s 0 O 0
0000O01 00 st 0
010000 00 ¢t s 0
kerMC=100000 0000 s RB checks
001000 00O00O0
000100 t s 00 0
000010 s t0O0
nmxT=(111111)
100000 100000
010000 010000
RNOR*=001000,RR*=001000
000100 000100
000010 000010
000O0O0T1 000O0O0T1
100000 100000
010000 010000
BNOB*=001000,BB*=001000
000100 000100
000010 000010
000O0O0T1 000O0O0T1

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

R e
e
e
e e
e
e

g

Il
O O O O O =
O O O ©O = O
O O O —»m O O
O O » O O O
O = O O O O
_ O O O O O

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

NM = 1T + 240

T(1 001001000000 1)
"IS NM in Vec(K)?", true

NM(5 4 4 13 4 4 5 4 4 4 4 4 4 5)
"IS MN in Vec(K)?", true

MN(5 4 4 13 4 4 5 4 4 4 4 4 4 5)
T=6/1,rank=6,ratio=1/1,n2/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, 48

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 48

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

{{1,0,0,0,0,0]1Io0,1,0,0,0,0][0,0,0,1,0,0],I0,0,0,0,1,0]]IO0,0,0,0,0, 1], [0, 0, 1, O, O, O}

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

{}

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

{}
NullSpace N

{1

Harmonic Basis

O R B R L O
O R R B R O

O O ©O O O =
= O = = O =
= = O O =k =
= = O O = =
= O = = O =

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

Commutator(s)

1,2: commutator =
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TRACE TWO =2

det AT = —-1(t)3

00

o
o

AT =

o (<21 [V, B [
o

o
A= o|un

0

o

Al A=

Al A

o

o o= olun

A~ a|un o

o

AT rankingis 1, "vs", 6

= O

o X
NV, |
pl—l
N W
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w N

LeveI2det=%28(7+35+2s2)(7+7s+252)(—l+s)2

RANK of R is 6

R rankingis 1, "vs", 6

RBAR ranking 1, "vs", 6

RANK of B is 6

B rankingis 1, "vs", 6

BBAR ranking 1, "vs", 6

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

Eigenvalues

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

0.8660254040 I, 0.5000000000 - 0.8660254040 I]

B: [1.1,-1.1,1,

NullSpace of R

{}

NullSpace of B

{1

NullSpace of R*

{1

NullSpace of B*

-1.,1, -
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{}
FIXED POINTS DIMENSION 2

PROTO-M =

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

= = O R ==
= O = = ==
O R R B =k B
R P B = = O
= = =R =R O =
= = = O = =
R R O Rk BBk =
= O R B ==
O R K R = =

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

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

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

degree 2: % (4v[1lv[2] + v[1]lv[3] + v[1]lv[4] + v[1]v[5] + v[1]v[6] + v[2]v[3] + v[2]v[4] + v[2]V[5] + v[2]v]
6] + v[3]1v[4] + v[3]v[5] + 4v[3]v[6] + 4v[4]v[5] + v[4]v[6] + v[5]v[6])
degree 3 : % (2v[1lv[2]vI3] + 2v[1]v[2]v[4] + 2 Vv[1]v[2]Vv[5] + 2vI[1]v[2]v[6] + 3Vv[1]lv[3]v[4] + 3v[1]v[3]v

[51+ 2v[1]lv[3]v[6] + 2Vv[1]lv[4]v[5] + 3v[1]lv[4]v[6] + 3Vv[1]lv[5]v[6] + 3Vv[2]v[3]vi4] + 3Vv[2]v[3]V[5] + 2V[2
1v[31v[6] + 2v[2]v[4]v[5] + 3v[2]v[4]v[6] + 3Vv[2]v[5]v[6] + 2Vv[3]v[4]v[5] + 2Vv[3]v[4]v[6] + 2Vv[3]v[5]v[6]
+2v[4]v[5]v[6])

degree 4 : % (v[1lv[2]lvI[3]v[4] + v[1]v[2]lv[3]VI5] + 4v[1]v[2]v[3]vI6] + 4 Vv[1]v[2]v[4]v[5] + v[1]v[2]v][4]v

[6] + vi1]lv[2]v[5]vI6] + v[1]lv[3]v[4]v[5] + v[1]lv[3]v[4]v[6] + v[1]lv[3]v[5]v[6] + Vv[1]v[4]v[5]vI6] + V[2]V[3]
v[4]v[5] + v[2]v[3]vi4]v[6] + v[2]v[3]v[5]v[6] + v[2]v[4]v[5]v[6] + 4Vv[3]v[4]v[5]vI6])

degree 5 : % (v[1lv[2]v[3]v[4]v[5] + v[1]v[2]v[3]v[4]vI6] + v[1]lv[2]v[3]vI5]v[6] + v[1]Vv[2]v[4]v[5]vI6] + Vv

[1lv[3]vI4lv[5]vie] + vI2]v[3]v[4]v[5]vI6] )
degree 6 : 1 (v[3]) (v[4]) (vI[1]) (vI[2]) (vI6]) (VvI5])

Group spectrum 1+t + 22 4283 42t 4 0+ £
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 u6b = {1}

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

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

«=(1)

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

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

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

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 STRUCT URE

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

Centralizer =

Dimension of Lie algebra: 13, Shape: 11® 2/0

R and B Cycles. V.

CLB =

SO O O O O =

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

6, 6, 6

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

SO O O O = O

h(3]
h(3]
h[1]
h(31]
h(3]
hi2]

O O O —» O O
o = O O O O

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

S O » O O O
= O O O O O

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

h(3]
h[3]
h[2]
h[3]
h[3]
h[1]
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o o —|N o o —|N
< s O =t I O
At s O HI HI O

o o —|eN o o N
< < o < < o
It I O <t - O

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

I

S)

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

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

— — —
—lo _6 | _2 =N —Hlo _6
— — —
| _2 —|lN | I _6 | _6 —|©
i i —
N I _2 —i|© I _6 | _6 —|©
— — i
| _6 —lo _6 o Al _2
— — —
| _6 —lo _6 o _7_ |
— — —
—lo _6 =N _2 —lo _6
Il
>

Omega-checks true, true

"I+V is singular”

uQg vs Q(I-v) ~1

—|©
—i|l©
—|©
—|©
—|©O

—|©

Jus(

—|©
—|©
—|©O
—|©
—|©

—|©

e

)vs(o 0000 0) uQgvsQU+V)~1

—|©
=l
—|©
—|©
=l

—|©

e

LOCAL GROUPS

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

3,,,],,,,H
M Mnng
O " - TS -
[4,23.”145
NNO g NO
R oS L N
N\ . Tingy .M

,,4 ,,ly
s R
4,1..N__H6,6,3_.H._

CYmg=—Tn g
— T~ VS
5__.b.132,.D.65
Fea A SN T
T LN T\ .m
) A
NN 0N
YantXoso

O -~ =T -
Lt O =<
- 35 .,.,6

TG oMy

— = .
NN GA Y
e
ngEL SO
MO mE YT
SN e

R APy i
— 13;12 T <

- LN N
Ng =" A=A
- -

MHNEm—ACY
m3,6,1..%6,3,6,
SO N M
(== !a/_.l[ 13
[ P S

LN - N O\ -
-~ 2N~ o~ (N7
P =TT NP AoV

TNy m
"P“..pm...,ﬂ_l_aﬁu-BA.,G,
= = )
"m4y_5.51,5,_.u.2,
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"group has", 48, "elements" Group element 1,1 =

= O O O O O

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

SO O O ©O +»= O
O O O = O O
O O O O O

g1 = [1,6,4,2,3,5]

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

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

93
g4 = 1[1,6,5,2,3,4]
gs = [1,6],[2,3],[4,5]
linear dimension, 14

"Symmetric?", true

Is Z in Vec(K)? true
(—2h[3] 2h[3] 2h[3] —-2h[3]- 8h[1] 8h[1] 2h[3] —-2h[3]- 8h[1] 8h[1l] 2h[3] 2h[3] 2h[3] 2h[3] 8!

"Basis for Z(G)"
1, "coeff", 8

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", 8

Z[2]=

= O O O O ©
O = O O O O
o O B O O O

O O O O =
O O O © O
O O O = O O

3, "coeff", 2
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Z[3]=

= =R =R =R O O
= = = Rk O O
O R R O Fk =
O R R O Rk K=

_ O O = = =
_ O O = = =

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

1. 1L 1. 1L

EIGS=[1. -1. 1. -1.

4, =-2. =-2. O

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

u4=(LLLLL____

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

T+ t+3t2+563+10t% +15¢° +27t% +38t7 + 60t + 8412 + 122¢10
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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) (s+t s+t s+t s+t s+t s+t RBchecks

-1 -1 -1 -1 -1 0 0 0 s 't
0O 1 0 0 o 0 0 0 t s
ker Mg = 0 0 1 00 TSHL 7S =S =S oS RB checks
0O 0 0 1 o —t+s -t -t -t -t
0O 0 0 o0 1 0 t s 0 O
1 0 0 O ©O 0 s t 0 0
001000 t 000 s
000100 s 000t
kerMC=000010 t0s000 RB checks
0000O0T1 0O0t0oO0O0
010000 00t s O
100000 (000stoO
nmxT=(111111)
100000 100000
010000 010000
RNOR*=001000,RR*=001000
000100 000100
000010 000010
000O0O0T1 000O0O0T1
100000 100000
010000 010000
BNOB*=001000,BB*=001000
000100 000100
000010 000010
000O0O0T1 000O0O0T1

Do these reconstitute N? , true

Ranks: 6, 6, "vs", 6
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000O0O0OO 000O0O00O 000O0O0O
000O0O0OO 000O0O0O0O 000O0O0OO
000O0O0O 0000O00O 000O0O0O
CNM = Skew T = Skew Omega =
000O0O0OO 000O0O00O 000O0O0O
000O0O0OO 000O0O0O0O 000O0O0OO
000O0O0O 0000O00O 0000O00O
111111 100000
111111 010000
111111 001000
My = Ng =
111111 000100
111111 000010
111111 000O0O0T1

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

NM = 1T + 240

T(10OOODO0OD100000O0O01)
"IS NM in Vec(K)?", true

NM(5 4 4 12 4 5 4 4 4 4 4 4 4 5)
"IS MN in Vec(K)?", true

MN(5 4 4 12 4 5 4 4 4 4 4 4 4 5)
T=6/1,rank=6,ratio=1/1,n2/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, 48

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 48

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

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

NullSpace N,
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{I1,1,1,1,1, 11
Eigenvalues Mg
[0,o0,0.,0.,0.,6.]
Eigenvalues Ny
[1,1,1,1,1.,1]
NullSpace Mg
{-1,0,0,1,0,0]I[-1,0,0,0,0,1],[-1,0,1,0,0,0], [-1, 1,0, 0,0, 0], [-1, O, O, O, 1, O}
NullSpace Ny

{}

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

{}
NullSpace N

{1

Harmonic Basis

010000 001111
100000 001111
000O0O01 110110
000O0T10O0 111001
000100 111001
001000 110110
Commutator(s)
000O0O00O
000O0O00O
1,2: commutator=000000
000O0O00O
000O0O00O
000O0O00O0
{4, 5}
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o X
NV, |

TRACE TWO = 4

det AT = —-1(t)3

00O

o
o
o
Al A

o o= olun
o

o
o
o

AT =

o Ol olun
o
o
o
o
|l O

o
o
o

Al A
A~ A|un

AT rankingis 1, "vs", 6

__1 2¢( _ 4
LeveIZdet—128(7+25) (=-1+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[3]v[6]) (1 + v[2] v[5]) (1 + v[1] v[4])
"B CYCLES", (1 + v[2] v[4] v[6]) (1 + v[1] v[3]V[5])

Eigenvalues

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

) =

w N

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

N W

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

0.8660254040 1, -0.5000000000 - 0.8660254040 1]
NullSpace of R

{
NullSpace of B

{1

NullSpace of R*
{}

NullSpace of B*
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{}
FIXED POINTS DIMENSION 4

PROTO-M =

= = = = = O
R = =R =R O
= o= =R O =
= = O R ==
= O = = ==
O R R B =k B

"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 P B = = O
P P P P O B
= = = O = =
R R O Rk BBk =
R O R Rk B B
(= N e

, 6, "for kernel rank", 6

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

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

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

[6] + 2v[1]v[2]v[5]vI6] + v[1]lv[3]v[4]vI5] + 2 Vv[1]lv[3]v[4]v[6] + v[1]lv[3]v[5]v[6] + 2 Vv[1]lv[4]Vv[5]v[6] + 2 V]
21v[3]lv[4]v[5] + v[2]v[3]vi4]v[6] + 2Vv[2]v[3]v[5]v[6] + v[2]v[4]v[5]v[6] + 2Vv[3]v[4]Vv[5]v[6])

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]v[5]v[6] + Vv[1]Vv[2]v[4]v[5]vI6] + Vv

[1lv[3]lvI4lv[5]vie] + vI2]v[3]v[4]v[5]vI6] )
degree 6: 1 (v[3]) (v[4]) (vI1]) (v[2]) (vI6]) (Vv[5])

Group spectrum 1+t + 412 + 413 + 4% + 2 4+ ¢°
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 u6b = {1}

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

(1)

RPARTS [1]
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BPARTS [1]

o= (1)

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

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

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 STRUCT URE

Dimension of Lie algebra: 5,

R and B Cycles. V.

h[1]
h(3]
h(2]
hl4]
h(e]
h[5]

Centralizer =

Shape: 3@ 2/0

CLB =

SO O O O O

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

6,6,6

h(3]
h[1]
h(4]
h[2]
h[5]
h[e]

= O O O O O

hie]
hi4]
h[1]
h[5]
h(2]
h(3]

o O O O ~» O
©O O O - O O

hl4]
h[6]
h[5]
h[1]
h(3]
h[2]

S O » O O O
O O O O O =

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

h[5]
h[2]
h(3]
h[e]
hl4]
h[1]
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2003200 303
oio0o0io oio
QR=00%00%QB_%0%
300300 0io
olo0o0ilo 303
0030042 0io

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

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

1 -1 -1 1 =1 1
6 6 6 2 2 6
-1 1 1 -1 1 =1
6 6 6 2 2 6
=1 1 1 =1 -1 1
2 6 6 6 6 2
V=
1l -1 -1 1 1 =1
2 6 6 6 6 2
-1 1 -1 1 1 -1
6 2 2 6 6 6
1 -1 1 -1 -1 1
6 2 2 6 6 6

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

"I+V is singular"
me=(L 21111000000 udgusou-v?
n3=(l 1111 l)vs(o 0000 0) uQgvsQU+Vv)~t

LOCAL GROUPS

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

Wl

Wl

w|—

W[

W[

W[

w|—

w|—

w|—

17 "range"’ [1’ 2’ 3’ 4! 5’ 6]7 [[6’ 3’ 2’ 5’ 4’ 1], [51 4l 1l 6l 3’ 2]’ [4’ 5’ 6’ 1’ 2, 3]! [3’ 6’ 5’ 2! 17 4]’ [2’ 1’ 4’

3,6,5],[1, 2, 3,4,5, 6]
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"group has", 6, "elements" Group element 1,1 =

= O O O O O

O O O = O O
O O O ©O = O
o B O O O O
SO O »r O O O
O O O O O =

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

I7p) 1,5, 31, [2, 4, 6]

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

93
94 = [I1,3,5],[2, 6, 4]]

gs = 1, 2], 3, 4], [5, 6]
linear dimension, 6
"Symmetric?”, false

Is Z in Vec(K)? false

[[(hl2]+Al4T+hl6D I [1CAI3T+AISD I |1(h[2]+h{41+hl6D |1 [ICAIB1+AISD 1T |1(A[2]+hl4]+ hI6]) | | A1)
1311 211 1311 211 311

"Basis for Z(G)"

1, "coeff", 1
100000
010000
001000

Z[1]=
000100
000010
000O0O01

2, "coeff", 1
010000
100000
000O0O01

Z[21]1=
000010
000100
001000

3, "coeff", 1
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Z[3]=

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

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

O O O ©O = O
o O O » O O

4, "coeff", 1

Z[4]=

O O = O O

oSO O O = O O
O O O © = O
O O O © O =
= O O O O O
O B O O O O

5, "coeff", 1

Z[5]=

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

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

O O © ~» O

6, "coeff", 1

Z[6]=

SO B O O O O
SO O »r O O O
o O ©O » O O

= O O O O
S O O © ~+ O
O O O ©O O =

Check abelian
1, 2, true

1, 3, true
1, 4, true

84 of 190 08/21/2008 01:19 PM



85 0f 190

4, 6, false

5, 6, false

EIGS =
1. 1.
1. -1.
1. -0.5000000000 + 0.8660254040/
1. -1.
1. -0.5000000000 + 0.8660254040/
1. -1.

PermChars :=

Group spectrum: 1+ t+ 412 + 463 + 4% +¢2 4+ ¢°

Molien Series to order 10:
th

n-choose-rank

{1,11,2, 3, 4,5, 6]}

KERNEL HIERARCHY

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

picheck (1 1 1 1 1 1)

_ O W O W O =

= O O N O O =

= O W O W O ¥

= O O N O O ¥

1.
1.
—0.5000000000 — 0.8660254040/
1.
—0.5000000000 - 0.8660254040/
1.

_ O W O W O =

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

1.
1.

—0.5000000000 + 0.86¢

1.

—0.5000000000 + 0.86¢€

1.

1+t+5t2+10t3 +24t% +42¢° +83t% +132¢7 + 22218 +335¢9 + 511
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picheck (5 5 5 5 5 5)

mé=(222222222222222)

u4_(i Ll 1 1 1 1 1 1 1 1 1 1 1 1 1
18 18 18 18 18 18 18 18 18 18 18 18 18 18 18

picheck (20 20 20 20 20 20)

m3=(666666666666666666 6 6)

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)

ml= (120 120 120 120 120 120)

ul=[(=2 2 2 35 5 _5
324 324 324 324 324 324

picheck (120 120 120 120 120 120)

Column Projections

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

Row Projections

PP =

SO O O © O =
o O O ©O + O
o O O = O O
SO O »m O O O

O = O O O O

= O O O O O

idem-checks

idem-checks

NO-checks

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

O O O ©O O =

Group case, not scaling MC

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

kerNe=(11111
-1 -1 -1
0 1 o0
ker Mg = 0 0 1
0 0 O
1 0 O
0 0 O
10000
00000
kerMC=01000
00001
00010
00100

1) (t+s

-1

O O = O
= O O O O

o

~
~ O O O O

SO O O O = O
S O un

(%)

nrxt=(11111 1)

RNR* =

BNgB* =

o O O O + O

O O ~ u» O O

o O O © O ¥

SO O O O O =

SO O O » O O

~

O O O O u

O O O © —= O

SO O O O = O

O O »m O O O

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

0
0

o = O O O O

-t

O O O O ~ un

O O O = O O

O O O = O O

o O B O O O ~ u O O O O

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

o O »r O O O

= O O O O O

0
0
-t

)

SO m O O O O

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

NM =

> DD D bp U

S 0
t 0
-t —t+s

-S —s+t

RB checks

o O O © O ¥

, RR*

,BB* =

= O O O O O

> D D D U1 b

SO O O O O =

A D U1 M D D
> U1 DD D Db
vi D D M DM D

A DM DM 1 b D

RB checks

RB checks

O O O © —= O
O O O = O O
O O =B O O O
o B O O O O
= O O O O O

SO O O O = O
SO O O = O O
o O »r O O O
SO B O O O O
= O O O O O
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Do these reconstitute N? , true

Ranks: 6, 6, "vs", 6

0000O0O 0000O0O 0000O00O
0000O00O 0000O0O 0000O00O
0000O00O 0000O0O 0000O00O
CNM = Skew T = Skew Omega =
0000O00O 000O0O0O 0000O00O
0000O00O 0000O0O 0000O00O
0000O00O 0000O0O 0000O00O
111111 100000
111111 010000
111111 001000
Mgy = Ng =
111111 000100
111111 000010
111111 000O00O01

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

NM = 1T + 24Q

T(0OO0O0OOO1)
“IS NM in Vec(K)?", true
NM(4 4 4 4 4 5)
“IS MN in Vec(K)?", true
MN(4 4 4 4 4 5)
T=6/1,rank = 6, ratio=1/1,n%/r = 6/1
T'=30/1,r =5/6,7/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

NoMp = 0T + 6Q
There are, 1, partitions and, 1, ranges, with a group size of, 6

KERNEL HAS LINEAR DIMENSION 6
out of total no. of elements equal to 6

dim span idems 1 vs no. of idems 1
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"PT1" = {4}, {1}, {5}, {6}, {3}, {2}}
"RG1" =11, 2, 3,4,5, 6}

> =1 -1 -1 -1 -1
6 6 6 6 6
000O0O0O =1 5 =1 -1 -1 -1
6 6 6 6 6 6
0000O0ODO
-1 -1 5 =1 -1 -1
0000O0O 6 6 6 6 6 6
MC= NC=
000000 -1 -1 -1 5 -1 -1
000000 6 6 6 6 6 6
-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 35 35 =
0000O0DO =1 4 =1 =1 -1 -1
5 5 5 5 5
0000O0DO
-1 -1 ; =1 -1 -1
0000O0DO 5 5 5 5 5
Mc-scaled = Nc-scaled =
0000O0DO -1 -1 -1 47 =1 -1
5 5 5 5 5
0000O0DO
-1 -1 -1 -1 ; =1
0000O0DO 5 5 5 5 5
-1 -1 =1 =1 =1 ,
5 5 5 5 5
0000O00O0 000O0O00O 000O0O0DO0
000O0O00O0 000O0O00O0 000O0O0DO0
0000O00O0 000O0O00O 0000O00O0
NcMe = McN¢e = commutator =
000O0O00O0 000O0O00O 000O0O0DO
000O0O00O0 000O0O00O0 0000O0DO0
0000O00O0 000O0O00O 0000O00O0

Eigenvalues M,

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

Eigenvalues N,

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

Eigenvalues M.-scaled

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

Eigenvalues N¢-scaled

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

NullSpace M,
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{{o, 0, 1,0,0,0]1I0,0,0,0,1,0]I[0,0,0,0,0,1],[1,0,0,0,0,0], [0, 1,0, 0, 0, O], [0, O, O, 1, O, O}
NullSpace N¢

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

Eigenvalues My

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

Eigenvalues Ny

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

NullSpace My

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

{}

Eigenvalues M

[5.,-1,-1,-1,-1.,-11]

Eigenvalues N

[5.,-1.,-1,-1,-1.,-1]

NullSpace M

{}
NullSpace N

{}

Harmonic Basis

0001O00O0 001010 0100O00O0 000O0O01
001000 000101 100000 000010
01 00O00O 100010 000O0O01 000100
100000 010001 000O01O0 001000
000O0O01 101000 000100 010000
000010 010100 001000 100000
Commutator(s)
000O0O0O
000O0O0OO
1,2: commutatorzoo0000
000O0O0O
000O0O0O
000O0O0O
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0O 0 -1 0 1 0
0O 0 O -1 o0 1
1 0 0O O -1 o0
1,3 : commutator =
0 1 0 0 o0 -1
-1 0 1 0 0 O
0O -1 0 1 0 O
0O O 1 0 -1 0
0O 0 O 1 0 -1
-1 0 0 O 1 O
1,4: commutator =
O -1 0 0 O 1
1 0 -1 0 0 O
0 1 0 -1 0 O

2,3 : commutator =

o O O ©O O O
SO 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

2,4: commutator =

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

3,4: commutator =

TRACE TWO = 2

det AT =1(t)3
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o
o
o
Al A

o Ol= oun
o

o
o
o

AT =

o Ol olun
o
o
o
o
|l O

o
o
o

o
[ o)\ [V;]
Al A=
o
o
o

AT rankingis 1, "vs", 6

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

Level 2 det = =L (—1+5)2(7+ 7s+252) (7 +3s+2s2)

128
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[4]) (1 + v[2] v[3] v[5] v[6])
"B CYCLES", 1 + v[1] v[2] v[3] v[4] v[5] v[6]

Eigenvalues

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

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

0.8660254040 1, 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"

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

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

[5]1+ 3v[1]v[3]v[6] + 2Vv[1]lv[4]v[5] + 2Vv[1]v[4]v[6] + 2Vv[1]v[5]v[6] + 2Vv[2]lv[3]vI4] + 2V[2]v[3]v[5] + 2V[2
vi3]lvi6] + 3v[2]lv[4]v[5] + 3v[2]lv[4]vI6] + 2Vv[2]v[5]vI6] + 3Vv[3]vI4]v[5] + 3v[3]vI4]v[6] + 2Vv[3]v[5]v[6]

+2v[4]v[5]v[6])

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

+v[1]v[2]v[5]vI6] + v[1]lv[3]v[4]vI5] + v[1lv[3]vI[4]v[6] + v[1]lv[3]v[5]vI[6] + 4Vv[1]v[4]lv[5]vI6] + Vv[2]Vv[3]Vv]
41v[5]1 + v[2]v[3]vi4]vI6] + 4v[2]v[3]v[5]vI6] + v[2]lv[4]v[5]v[6] + v[3]v[4]lv[5]vI6])

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

[1]v[3]v[4lvI5]vI6] + v[2]v[3]vI4]vI[5]vi6e])
degree 6: 1 (v[3]) (v[4]) (vI1]) (v[2]) (vI6]) (VvIS])

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}

™6 = [1]
supp 16 = {1}

u6 = [1]
supp u6 = {1}

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

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

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

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

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

Centralizer =

Dimension of Lie algebra: 13, Shape: 11 2/0

R and B Cycles. V.

CLB =

O O O ©O O

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

6,6,6

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

o O O = O O

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

O O O © = O
= O O O O O

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

O B O O O O
O O » O O O

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

h[1]
h[1]
h[1]
h[1]
h[2]
h[3]
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NIt
M T T an O A
TN MO My

O &~ -~ - Soe
=< o — <t
].._.3.. .._.3147m. ..rO.,

o o o v Ao o

=l —H© o Hlo —l©o -l = ~SO ]
~N o)

N YNNw
o —Hlo o —lo —Hlo -l in e s N
MM — O~ —N
o —H©o o —l©o o o —l© 1_6 —le 1_2 —lo 1_6 NENTinmo
e

o R N
— <t — O M
- 6,61 AL

Ao O o Ao O Ao MmN ing

=[O o —Hlo - o o |

O Hir HI+ O A %

) uQg vs Q(I1+V) -1
3
2
1
2

o =< Al O = It |
—|© =0 =0 mg

—|© m_.m.g A <
o =+ I+ O s I

—|©

o =t - O = s
—i|©

—|©

—|©

%)vs(o 00000 udgysQi-v)~?
Jus(

2

4

—|©

1
6

=l
minslIoamnm

—|©o —|©o
—l©o —|©
—|© |

—|© —|©

Qrin Vec(K)?, {{1, 4},{2, 3, 5, 6}}, true
Qgin VecK)?,{{1, 2, 3, 4, 5, 6}}, true
1, "partition”, {{4}, {1}, {5}, {6}, {3}, {2}}

41

11

[5

5

5

6

[

5

Omega-checks true, true
LOCAL GROUPS

"I-V is singular"

-
|

08/21/2008 01:19 PM
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"group has", 48, "elements" Group element 1,1 =

= O O O O O
SO B O O O O
O O »m O O O

O O O = O O
O O O O = O
O O O O O

g1 = [1,6,2,4,5,3]

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

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

93
94 = [[1,6,4,5],[2,3]]
gs = [1,6],[4,5]]
linear dimension, 14

"Symmetric?", true

Is Z in Vec(K)? true
(—2h[2] 2h[2] —-8h[1]—2h[2] 2h[2] 8h[1] 2h[2] 2h[2] —-8h[1l]-2h[2] 2h[2] 8h[3] 8h[1l] 2h[2] 2!

"Basis for Z(G)"

1, "coeff", 8
100000
01 00O00O0
001000
Z[1]=
000100
000010
000O0O01
2, "coeff", 2
011011
100111
100111
Z[2]1=
011011
111100
111100
3, "coeff", 8
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0001O00O0
001000
0100O00O0

Z[3]=
100000
000O0O01
000010

Check abelian

1, 2, true

1, 3, true

2,3, true
1. 1. 1.

EIGS =14. -2. -2. 0

1. -1. 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.

0

1.

1.
0
-1.

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

T+ t+3t2+563+10t% +15¢° +27t% +38t7 + 60t + 8412 + 122¢10

aofi 1L 1 1 1 1 1 1 1 1 1 1 1 1 1
18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
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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

0 0 1 0 0 -t -t -t -t s—t
1 0 0 0 O -5 -5 —S —-s t-s
ker Mg = o 0 0 10 st 0 0 RB checks
0O 0 0 0 1 t s O 0
-1 -1 -1 -1 -1 t 0 0 s O
0o 1 0 0 O s 0 t 0
001000 t O 00 s
000100 s 0 00t
kerMC=000010 0 s 000 RB checks
0000O0T1 0t 000
100000 0 t s O
010000 0 st 0
nmxT=(111111)
100000 100000
010000 010000
RNOR*=001000,RR*=001000
000100 000100
000010 000010
000O0O0T1 000O0O0T1
100000 100000
010000 010000
BNOB*=001000,BB*=001000
000100 000100
000010 000010
000O0O0T1 000O0O0T1

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 + 240

T(100O0OD101000000O01)
"IS NM in Vec(K)?", true

NM(5 4 4 4 9 45 4 4 4 4 4 4 5)
"IS MN in Vec(K)?", true

MN(5 4 4 4 945 4 4 4 4 4 405)
T=6/1,rank=6,ratio=1/1,n2/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, 48

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 48

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

SO O O O O ©o
O O O O © o

Eigenvalues M,

MC=
Mc-scaled =
0000
00O00O
0000O
0000O
0000O
0000

[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 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 O O O O O
O O O ©O O o

Mch =

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 O

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

Nc

Nc-scaled =

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

commutator =

o O O O O O

SO O O O O O

o O ©O O ©o o
o O ©O O O o

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

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

{}

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

{}
NullSpace N

{1

Harmonic Basis

000100 011011
001000 100111
01 00O00O0 100111
100000 011011
000O0O01 111100
000O01O0 111100
Commutator(s)
000O0O0OO
000O0O0O
1,2: commutator=000000
000O0O0O
000O0O0O
000O0O0OO
{2, 3, 6}
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TRACE TWO =1
det AT =0

0 0O

o
o
o
o Ok O

AT =

o ol O
o
o
o

o
o~ oOlun
Al O
o

o [«2] 1%, BN 11V, ]

0

o

o [ I [V, ]

AT ranking is 3, "vs", 5

-1
Level 2 det = SF (

RANK of R is 5

R rankingis 3, "vs", 5

—7+5)(=14+5)(7+5s2)

RBAR ranking 1, "vs", 3

RANK of B is 5

B ranking is 2, "vs", 5

BBAR ranking 1, "vs", 4

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

Eigenvalues

= O

o X
[V, QNN
pl—l
N W

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

w N

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

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

NullSpace of R
{[0, 0,0, 0, 1, O}
NullSpace of B
{[0, 0, 0, 1, 0, O1}
NullSpace of R*

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

NullSpace of B*
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{[1’ _17 07 07 0, 0]}
FIXED POINTS DIMENSION 1

PROTO-M =

_ O O Rk =B B
m O O R R =
O R R O KR =

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

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

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

“IdemSolvability Check", 3 "Trace mark", 3, "Rank mark", 3, "for kernel rank", 3

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

degree 2: % (v[1]v[3] + v[1lv[4] + vI1]v[5] + v[1]v[6] + v[2]v[3] + v[2]v[4] + v[2]Vv[5] + v[2]v[6] + V[3]V]
4] + v[3]vI[5] + v[4]v[6] + v[5]v[6])
degree 3 : % (v[3]+ vI6]) (vI1] + v[2]) (v[4]+ vI[5])

2 3

Group spectrum 1+t + t“ + ¢

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

"RG2" = {2, 4, 6}

"RG3" =12, 3, 5}

"RG4" = {2, 3, 4}
"RG5" = {1, 5, 6}
"RG6" = {1, 4, 6}
"RG7" =11, 3, 5}
"RG8" =1{1, 3, 4}

m3=1[0,000,1,10,0,1,1,1,1,0,0,1,1,0,0,0, 0]
supp m3 =1{5,6,9, 10, 11, 12, 15, 16}

u3 =[0,0,0,0,1,1,0,0,1,1,1,1,0,0,1,1,0,0, 0, O]
supp u3 ={5,6,9, 10, 11, 12, 15, 16}

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

BPARTS [1]

«=(1)

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

[2,3,1]
B-BLOCKS,

[2,1,3]

with invariant measure, [1, 1, 1]

N by blocks, N - check: true

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

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

LIE STRUCTURE

Dimension of Lie algebra: 17, Shape: 3@ 14/12

001
001
010
CLB =
100
100
010
R and B Cycles. V.
1 1 1 1 1
0 3 0 3 0 3 0 > 00 > 0
1 1 1 1 1
0 3 0 3 0 3 0 > 00 > 0
1 1 1 1 1
0 3 0 3 0 3 00 > 00 >
Or = 1 1 1 = 1 1
0 3 0 3 0 3 0 > 00 > 0
1 1 1 1 1
0 3 0 3 0 3 0 > 00 > 0
1 1 1 1 1
0 3 0 3 0 3 00 > 00 >
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Qg in Vec(K)?, {{2, 4, 6}}, true

Qpgin Vec(K)?, {{3, 6}, {2, 5}}, true

1 -1 -1 1 =11
6 6 6 2 2 6
1 -1 -1 1 =1 1
6 6 6 2 2 6
1 =1 -1 1 1 =1
2 6 6 6 6 2
V=

-1 1 1 -1 -11
2 6 6 6 6 2
1 -1 1 -1 -1 1
6 2 2 6 6 6
-1 1 =1 1 1 =1
6 2 2 6 6 6

Omega-checks true, true

"I+V is singular”

_ 1 1 1 1 1 1 RV
nR_(o Lolo 3)vs(o Lolo 3) Qg vs Q(I-V)
mp=(0 2 L 01 L)vs(o 00000 upvsau+v)?!

B 3 6 3 6 B

LOCAL GROUPS

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

[2,2,5,6,6,5]]

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

3, "range’, [2, 3, 5], [[5,5,3,2,2,3],[5,5,2,3,3,2],13,3,5,2,2,5],[3,3,2,5,5,2],[2, 2,5, 3, 3, 5],
[2,2,3,5,5, 3]

4,"range", [2, 3,4],[[4,4,3,2,2,3],[4,4,2,3,3,2],[3,3,4,2,2,4],13,3,2,4,4,2],12, 2,4, 3, 3, 4],
[2,2,3,4,4,3]]

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

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

7,"range", [1, 3, 5], [[5,5,3,1,1,3],[5,5,1,3,3,1},(3,3,5,1, 1,5}, 3,3, 1, 5,5, 1], [1, 1, 5, 3, 3, 5],
[1,1,3,5,5,3]

8, "range", [1, 3,4],[[4,4,3,1,1,3],[4,4,1,3,3,1],(3,3,4,1,1,4], 3,3, 1,4, 4, 1], [1, 1, 4, 3, 3, 4],
[1, 1,3, 4, 4, 3]]
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001
"group has", 6, "elements” Group element1,1=|1 0 O
010

g1 = II1,3,2]]

92 [[1, 311

[[1, 211

g3
94 = [I1,2,3]]
gs= 1

linear dimension, 5

"Symmetric?", true

Is Z in Vec(K)? true
(h[21 0 0 h[2] 2A[1))

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

1
Z[1]=|0
0

S = O
o

2, "coeff", 1

01
Z[2]=|1 0
110

e

Check abelian

1, 2, true

1. 1. 1.
EIGS =

(2. -1 —1.>

PermChars :=

111
103
103
111

= O O =
s
L

2 3

Group spectrum: 1+ t+t“+t

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

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

KERNEL HIERARCHY

m=(0000110011110011000 0

{5,6,9,10, 11, 12, 15, 16}

u3=(00001100111100110000)

{5,6,9,10, 11, 12, 15, 16}

picheck (4 4 4 4 4 4)

picheck (8 8 8 8 8 8)

ml=(8 8 8 8 8 8)

ul =

picheck (8 8 8 8 8 8)

Column Projections

01 00O0O
01 00O0O
000O0O01
Py = idem-checks NO-checks
000O0T1O0
000O01O0
000O0O01
01 00O0O
01 00O0O
000O0O01
Py = idem-checks NO-checks
000100
000100
000O0O01
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0100
0100
0010
P3 =
00O00O0
00O00O
0010
0100
0100
0010
Py =
00O01
00O01
0010
1000
1000
00O00O0
Ps =
00O00O
00O00O0
00O00O0
1000
1000
00O00O0
Pg =
00O01
00O01
00O00O0
1000
1000
0010
pP7 =
00O00O0
00O00O0
0010
1000
1000
0010
Pg =
00O01
00O01
0010

Row Projections

O B B O O O SO O O ©O O O O B B O O O SO O O O O O O B B 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

m O O m O O H O O »r O O

SO 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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1 1
550000
1 1
550000
0020041
PPy = L1 idem-checks
000550
11
0005350
1 1
003003
1 1
550000
1 1
550000
1 1
005003
T= 1 1
000550
1 1
0005350
1 1
005005
CHECKING NULLSPACES
mA=1[0,0,0,1,-1,0]
0 0 01 -1 0 t -t -s 0
kerNc=|0 0 1 0 0 -1 s -s -t 0
1 -100 0 O 0 0 0 O
mA viaker NC (1 0 0)
-1 -1 s+t
-1 -1 s+t
1 0 -S4+t -
ker Mg = s *| re checks
0 1 -t+s -t
0 1 —t+s -t
1 0 -s+t -s
001 0 s+t O
001 0 s+t O
100 t 0
ker M. = s RB checks
010 s 0 ¢t
010 s 0 t
100 t 0 s
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NM =

t

A N N DN DNN

N N NN DD
N N NN N DM D

RB checks

N D DN NN

N D DN NN

AN N DD NN
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nxt=(2 2 2)

RNgR* =

SO O O O = =

BNgB* =

O O O O = =

Do these reconstitute N? , true

Ranks: 5, 5, "vs", 3

CNM =

= = = = O N

0

o O O O O
o O O O O

R R R R N O

0

O O O O © ©o

O R = N B =

= O N Rk B R

o O O O O O
SO O O O O ©o
O O O O O O

= N O B Rk R

Skew T =

N B =B 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 =B O O

o O O O O O

O r B O O O
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000 1100
000 1100
001 0010
, RR* =
110 0001
110 0000O0
001 00O00O
000 1100
000 1100
001 0010
,BB* =
110 0001
110 0000O0
001 00O00O0
0000O0
00O00O
0000O0
Skew Omega =
00O00O0
00O00O
0000O0
00
00
01
10
10
01

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

1
T(50000

N|—

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

NM=4T + 120

NM(4 2 262 422222244

“IS MN in Vec(K)?", true

O B O O O O

O B 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

= O O O O O

= O O O O ©
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MN(42262422222244)
T=12/1,rank=3,ratio=4/1,n2/r=12/1
T =24/1,r=2/3,7/n%=1/3

pz =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
NoMg =0T + 12Q
There are, 1, partitions and, 8, ranges, with a group size of, 6

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 48

dim span idems 4 vs no. of idems 8

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

"RG1" = {2, 5, 6}
"RG2" = {2, 4, 6}
"RG3" = {2, 3, 5}
"RG4" = {2, 3, 4}
"RG5" ={1, 5, 6}
"RG6" = {1, 4, 6}
"RG7" =11, 3, 5}
"RG8" = {1, 3, 4}
5 5 =1 -1 -1 -1
6 6 6 6 6 6
1 -1 0 0 0 O 5 5> =1 -1 -1 -1
6 6 6 6 6 6
-1 1 0 0 0 O
=1 -1 5 =1 -1 5
0 0 1 0 0 -1 6 6 6 6 6 6
MC= NC=
0 0 0 1 -1 =1 -1 -1 5 5 =1
6 6 6 6 6 6
0O 0 o0 -1 1 O
-1 -1 -1 5 5 -1
0O 0 -1 0 O 1 6 6 6 6 6 6
=1 -1 5 =1 -1 5
6 6 6 6 6 6
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NeMc =

Mc-scaled =

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

Eigenvalues M,

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

Eigenvalues N

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

Eigenvalues Mc-scaled

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

Eigenvalues Nc-scaled

O O ©O O © o

o O B O O

McN¢ =

o O O O O O

SO O O O © ©o

O O O O © o

o O O O O o

SO O O O O ©o
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1

1
=1

5

Nc-scaled = .
5
=1

5
=1

5
commutator =

O O O O O O

[1.200000000, 2.400000000, 2.400000000, 0., 0., 0.]

NullSpace M,

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

NullSpace N,

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

Eigenvalues Mg

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

Eigenvalues Ny

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

NullSpace Mg

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

L _ all Gl
= = =

- )
[

SO O O O O O

Ny L. | I,
= =

[

=

U-I|

O O O O © o

o O O O O o

-1 -1

5 5

-1 -1

5 5

-1

5 1
-1

1 =
-1

1 =

-1

5 1

0

0

0

0

0

0
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NullSpace Ny

{[-1,1,0,0,0,0]I0,0,0,-1, 1, 0], [0, O, -1, O, O, 11}
Eigenvalues M

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

Eigenvalues N

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

NullSpace M

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

{[-1,1,0,0,0,0]IO0,0,-1,0,0, 1], [0, 0, O, -1, 1, OJ}

Harmonic Basis

001111
001111
110110
111001
111001
110110
201 [1, _11 11 _1, _11 1]
{2’4’ 5}
R:[4,4,6,1, ]

TRACE TWO =1
detAT =0

A~ O~

o
o
o
o (0] (O, B[V,
o

o
o
o

AT =

o Ol olun
o
o
o
o
|l O

o
o
o

ol A
A= O|un
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AT rankingis 3, "vs", 5

LeveI2det=$(—1+s)(7+sz)(—7+s)

RANK of R is 5

R ranking is 2, "vs", 5
RBAR ranking 1, "vs", 4
RANK of B is 5

B rankingis 3, "vs", 5
BBAR ranking 1, "vs", 3

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

Eigenvalues

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

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

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

NullSpace of B

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

NullSpace of R*
{[-1,1,0,0,0, 01

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

FIXED POINTS DIMENSION 1

PROTO-M =

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

_ O O VB B B
_H O O R Kk K

O R Rk O B B
R O O F R B
_H O O = = =
O R Rk O Kk B
Z
Il

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

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

degree 1: % (v[1] + v[2] + v[3] + v[4] + Vv[5] + v[6])
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degree 2: % (v[1]v[3] + v[1]lv[4] + v[1]v[5] + v[1]v[6] + v[2]Vv[3] + v[2]v[4] + v[2]Vv[5] + v[2]v[6] + V[3]V]
4] + v[3]v[5] + v[4]v]6] + v[5]v[6])
degree 3 : % (vI31+ v[6]) (v[1] + v[2]) (v[4] + v[5])

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

"RG2" = {2, 4, 6}

"RG3" = {2, 3, 5}

"RG4" = {2, 3, 4}

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

m3=10,00011001111001,1,0,0,0,0]
supp 3 ={5,6,9, 10, 11, 12, 15, 16}

u3 =1[0,0,0,0,1,1,0,0,1,1,1,1,0,0,1,1,0,0, 0, Q]
supp u3 =1{5,6,9, 10, 11, 12, 15, 16}

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

RPARTS [1]

BPARTS [1]

o= (1)

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

2,1, 3]
B-BLOCKS,

[2,3,1]

with invariant measure, [1, 1, 1]

N by blocks, N - check: true
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by = {4, 5}
by =1{1, 2}
b3 = {3, 6}

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

LIE STRUCT URE

Dimension of Lie algebra: 17, Shape: 3@ 14/12

001
001
010
CLB =
1 00
100
010
R and B Cycles. V.
1 1 1 1 1
> 00 > 00 3 0 3 0 3 0
1 1 1 1 1
> 00 > 00 3 0 3 0 3 0
1 1 1 1 1
00 > 00 > 3 0 3 0 3 0
=1, 1 L=
> 00 > 00 3 0 3 0 3 0
1 1 1 1 1
> 00 > 00 3 0 3 0 3 0
1 1 1 1 1
00 > 00 > 3 0 3 0 3 0
Qg in Vec(K)?, {{1, 4}, {3, 6}}, true
Qgin Vec(K)?, {{1, 3, 5}}, true
1 -1 -1 1 -1 1
6 6 6 2 2 6
1l -1 -1 1 =1 1
6 6 6 2 2 6
=1 1 1 =1 -1 1
2 6 6 6 6 2
V =
1 -1 -1 1 1 =1
2 6 6 6 6 2
=1 1 =1 1 1 =1
6 2 2 6 6 6
1 -1 1 -1 -1 1
6 2 2 6 6 6

Omega-checks true, true

"I-V is singular”
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nR:(% 0ollo %)vs(o 0000 0) uRgvsQU-v)~1
nB:(% 0lol o)vs(% 0lol o) Qg vs QUl+V) ~1
LOCAL GROUPS

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

1, "range", [2, 5, 6], [[6, 6, 5, 2, 2, 5], [6, 6, 2,5, 5, 2], [5, 5,6, 2,2,6], (5,5, 2,6, 6, 2], 2, 2,6,5, 5, 6],
[2,2,5,6,6,5]]

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

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

4,"range", [2,3,4],[[4,4,3,2,2,3],[4,4,2,3,3,2],[3,3,4,2,2,4],13,3,2,4,4,2],12, 2,4, 3, 3, 4],
[2,2,3,4,4,3]]

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

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

7,"range", [1, 3, 5], [[5, 5,3,1,1,3],[5,5,1,3,3,1},(3,3,5,1, 1,5}, 3,3, 1, 5,5, 1], [1, 1, 5, 3, 3, 5],
[1,1,3,5,5,3]]

8, "range", [1, 3,4],[[4,4,3,1,1,3],[4,4,1,3,3,1],[3,3,4,1,1,4], 3,3, 1,4, 4, 1], [1, 1, 4, 3, 3, 4],
[1, 1,3, 4, 4, 3]]

001
"group has", 6, "elements” Group element 1,1 =1 0 O
010

g1 = [[1,3,2]]

g2 = 1,3l

g3 = |II1,2]]

94 = II1, 2, 3]]
gs= 1

linear dimension, 5
"Symmetric?", true

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

"Basis for Z(G)"

1, "coeff", 2
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1
Z[1]=|0
0

oS = O
o

2, "coeff", 1

01
10
11

[

Z[2] =

(=2

Check abelian

1, 2, true

1. 1. 1
EIGS =
(2. -1 -1

)

PermChars :=

= O O =
-
N

2 3

Group spectrum: 14+ t+t“+t

Molien Series to order 10:

n-choose-rank

= O O ¥

= W W

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

=

T+t+2t2+3t3+4t2 +565 +7t% +8t7 + 1068 + 12¢9 + 14110

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

KERNEL HIERARCHY

m3=(00001100111100110000)

{5,6,9, 10, 11, 12, 15, 16}

w3=(00001100111100110000)

{5,6,9, 10, 11, 12, 15, 16}

picheck (4 4 4 4 4 4)

m2=(022222222220022)
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picheck (8 8 8 8 8 8)

ml=(8 8 8 8 8 8)

picheck (8 8 8 8 8 8)

Column Projections

010000
010000
000O0O0OT1
P1 =
000010
000010
000O0O01
010000
010000
000O0O01
Py =
0001O00O0
000100
000O0O01
010000
01 0O0O00O0
001000
P3 =
000010
000O010
001000
010000
01 00O00O0
001000
Py =
000100
0001O00O0
001000

idem-checks

idem-checks

idem-checks

idem-checks

NO-checks

NO-checks

NO-checks

NO-checks
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1000
1000
00O00O0
Ps =
00O00O0
00O00O
00O00O0
1000
1000
00O00O0
Pg =
00O01
00O01
00O00O0
1000
1000
0010
P7 =
00O00O
00O00O0
0010
1000
1000
0010
Pg =
00O01
00O01
0010

Row Projections

N~ N
N~ N

o
o
N[~

PP =

O B B O O O

O B B O O O SO O O O O O

O O O © O ©o
O O O ©O O O

o o

o

N|— N

o

= O O = O O

= O O = O O

O O O ©O O O

o o

o

N~ N~

o

N[~

idem-checks

idem-checks

idem-checks

idem-checks

NO-checks

NO-checks

NO-checks

NO-checks

idem-checks
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11
550000
%%0000 4 4 22 22
1 1 4 4 2 2 2 2
003005 22422 4
T= NM =
000l1lo 222442
L1 2 2 2 4 4 2
000550 22422 4
1 1
007005
CHECKING NULLSPACES
mA=1[0,0,0,1, -1, 0]
1 -1 00 O O 0O 0 0 O0O0OO
ker Ne=[0O 0 01 -1 0 s —s —t 0 0 t| RBchecks
0O 0 10 O -1 t -t —-s 00 s
mAviaker NC (0 1 0)
-1 -1 0 s+t
-1 -1 0 s+t
1 O —t+ -t
ker Mg = s RB checks
0 1 —-s+t -s
0 1 -s+t -s
1 0 —t+s —t
100 0 0 s+t
1 00 0 0 s+t
010 t 0
ker M. = s RB checks
001 st O
001 st O
010 (ts o
nmxt=(2 2 2)
110000 110000
110000 110000
001001 001000
RNgR* = , RR* =
000110 000100
000110 000010
001001 000O0O0O1
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Do these reconstitute N? , true

Ranks: 5, 5, "vs", 3

0

CNM =

o O O O O
oSO O O O O

= = =R = O N

R = = = N O

0

O O O ©O O o

O R = N R =

110000 110000
110000 110000
001001 001000
BNgB* = , BB* =
000110 000100
000110 000010
001001 000O0O0T1
000 0000O00O0 00
000 0000O00O0 00
000 000O0O0O0O 00
Skew T = Skew Omega =
000 0000O00O 00
000 000O0O00O 00
000 000O0O0O0O 00
111 110000
111 110000
110 001001
Ng =
2 01 000110
021 000110
112 001001

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

1
T(§0000

NM = 4T + 12Q

1 1 1
700000055)

“IS NM in Vec(K)?", true

NM(4 226242222224 4)

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

MN(4 2 2 62 422222244

123 of 190

T=12/1,rank = 3 ,ratio= 4/1,n%/r =12/1
T'=24/1,r"=2/3,7T/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

O O O ©O O o
o O O O O O
o O O ©O O o
SO O O ©O O O
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IS NOMO a combination of T and Omega? , true
NoMg = 0T + 12Q
There are, 1, partitions and, 8, ranges, with a group size of, 6

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 48

dim span idems 4 vs no. of idems 8

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

"RG1" = {2, 5, 6}
"RG2" = {2, 4, 6}
"RG3" ={2, 3, 5}
"RG4" = {2, 3, 4}
"RG5" ={1, 5, 6}
"RG6" = {1, 4, 6}
"RG7" =1{1, 3, 5}
"RG8" = {1, 3, 4}
5 5 =1 -1 -1 -1
6 6 6 6 6 6
1 -1 0 O 5 5 =1 -1 -1 -1
6 6 6 6 6 6
-1 1 0 0 0 O
-1 =1 5 =1 -1 5
0 0 1 0 0o -1 6 6 6 6 6 6
MC= NC=
6 0 o0 1 -1 0 =1 -1 -1 5 5 =1
0 0 0 -1 6 6 6 6 6 6
-1 -1 -1 5 5 -1
0 0O -1 0 0 1 6 6 6 6 6 6
=1 -1 5 =1 -1 5
6 6 6 6 6 6
-1 -1 -1 -1
11 5= 5 5 3
1 -1 0 0 0 O 1 1 =L =1 =1 -1
5 5 5 5
-1 1 0 0 0 O
=1 -1 4 =1 =1 4
O 0 1 o0 o0 -1 5 5 5 5
Mc-scaled = Nc-scaled =
5 5 5 5
0O 0O 0O -1 1 o0
=1 =1 -1 4 1 =L
O 0 -1 0 o0 1 5 5 5 5
-1 -1 -1 -1
s 35 1 5 35 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,

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

Eigenvalues N¢

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

Eigenvalues M.-scaled

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

Eigenvalues N-scaled

[1.200000000, 2.400000000, 2.400000000, 0., 0., 0.]
NullSpace M,
{[o,0,1,0,0,1)],1[1,1,0,0,0,0],[0,0,0, 1, 1, O}
NullSpace N

{(-1,1,0,0,0,0],I0,0,0,-1, 1, 0], [0, O, -1, O, O, 1]}
Eigenvalues Mg

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

Eigenvalues Ny

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

NullSpace Mg

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

NullSpace Ny

{[o, 0, -1,0,0,1j10,0,0,-1,1,0]1[-1, 1, 0,0, O, O}
Eigenvalues M

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

Eigenvalues N

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

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

Harmonic Basis

w o
= o
= o

TRACETWO =1

det AT =0

o
o
o
A~ A=
o [©2][%; e | [V, ]
o

o
o
o

AT =

o ol oOlvn
o
o
o
o
A~ O

o
o
o

o

00O

A~ O
[« ][5, B[V, ]

AT rankingis 1, "vs", 3

Level2det=%(—7+s)2(l+s)3(—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

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

NullSpace of B

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

NullSpace of R*

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

NullSpace of B*

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

FIXED POINTS DIMENSION 1

002020 001111
000202 001111
200020 1100011
PROTO-M = N =
020002 110011
202000 111100
020200 111100

"RANK of Nis", 3, "RANK of M is ", 6

"RANK of the KERNEL is ", 3

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

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

Group spectrum 1+t + t2 413

KERNEL STRUCT URE
"PT1" = {{1, 2}, {5, 6}, {3, 4}}
"RG1" = {2, 4, 6}
"RG2" ={1, 3, 5}
m3=1[0,0,0,0,0,1,0,0,0,0,0,0,0,0,1,0,0, 0, 0, 0]
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supp 113 = {6, 15}
u3 =1[0,0,0,0,0,1,1,1,1,0,0,1,1,1,1,0,0,0,0, 0]
supp u3 =1{6,7,8,9, 12, 13, 14, 15}

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

B=(5 3)

RPARTS [1]

BPARTS [1]

«=(1)

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

[2,3,1]
B-BLOCKS,

[3,1,2]

with invariant measure, [1, 1, 1]

N by blocks, N - check: true

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

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

h(il] 0 h[3] O hA2] O
0 hn[1] O hB] 0 hK2]

h2l 0 A1l O hB] O
0 h2] O hK[1] 0 AK3]

hl3] 0 k2] O Ak O
0 hn3] O h2] O A[1]

Centralizer =

LIE STRUCT URE

Dimension of Lie algebra: 5, Shape: 0® 5/3
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1 -11 -11
001 0 0
01 0 0 0
CLB =
100 0 0
00 0 1 0
00 0 0 1
R and B Cycles. V.
1 1 1 1 1 1
030303 303030
1 1 1 1 1 1
030303 303030
1 1 1 1 1 1
030303 303030
Or = 1 1 1 Qg = 1 1 1
0303503 303030
1 1 1 1 1 1
030303 303030
1 1 1 1 1 1
0303503 303030
Or in Vec(K)?, {{2, 4, 6}}, true
Qpgin Vec(K)?, {{1, 3, 5}}, true
1 -1 -1 1 -1 1
6 6 6 2 2 6
1l -1 -1 1 =1 1
6 6 6 2 2 6
-1 1 1 -1 -1 1
2 6 6 6 6 2
V=
-1 1 1 -1 -1 1
2 6 6 6 6 2
-1 1 =1 1 1 =1
6 2 2 6 6 6
-1 1 -1 1 1 -1
6 2 2 6 6 6
Omega-checks true, true
_ 1 1 1 1 1 1 -1
nR_(o lolo §)vs(o lolo §) QR vs QU-V)
_(Lologl 1glol -1
1TB—(3 0olol o)vs(3 0lol o) Qg vs QUI+V)
LOCAL GROUPS

1, "partition”, {{1, 2}, {5, 6}, {3, 4}}
1, "range", 2, 4, 6], [[6, 6, 2, 2, 4, 4], [4,4,6,6, 2, 2], (2, 2,4, 4,6, 6]]
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2, "range", [1, 3, 5], [[5,5,1,1,3,3],13,3,5,5,1,1},[1, 1, 3, 3, 5, 5]]

001
"group has", 3, "elements” Group element1,1=]|1 0 O

010

(1, 3, 21

g1

') [[1, 2, 31]

g3= 1l
linear dimension, 3

"Symmetric?", false

Is Z in Vec(K)? true
(h[31 hi2] hl1])

"Basis for Z(G)"

1, "coeff", 1

1
Z[1]=|0
0

oS — O
o

2, "coeff", 1

010
Z[2]=]0 0
100

=

3, "coeff", 1

00
Z[3]=|1 0
010

o

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

1. 1. 1.
EIGS =|1. —-0.5000000000 + 0.8660254040/ —0.5000000000 — 0.8660254040/
1. —-0.5000000000 + 0.8660254040/ -0.5000000000 — 0.8660254040/

PermChars :=
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111
003
003

(11 1)

Group spectrum: 1+ t+ 2 +¢3

Molien Series to order 10: 1+ t+2t2 +4t3 +5t% + 7t> + 10t® + 12¢7 + 15¢8 + 19¢2 + 2210

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

KERNEL HIERARCHY

m3=(00000100000000100000)
{6, 15}
u3=(00000111100111100000)
{6,7,8,9,12, 13, 14, 15}

picheck (1 1 1 1 1 1)

picheck (2 2 2 2 2 2)

Column Projections
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010000
010000
000100
Py = idem-checks NO-checks
000100
000O0O01
000O0O01
100000
100000
001000
Py = idem-checks NO-checks
001000
000010
000O0T10
Row Projections
1 1
550000
1 1
750000
0033200
PPy = L1 idem-checks
005500
1 1
000055
1 1
000055
1 1
EEOOOO
%%0000 4 4 2 2 2 2
11 4 4 2 2 2 2
0035300 224422
T= NM =
00%%00 2 2 4 4 2 2
L1 2 2 2 2 4 4
00005 5 2222 4 4
1 1
000055

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

-11 0 0 0 0) (OOOOOO
kerNe=| 0 0 -1 1 0 O 0 000 O 0| RBchecks
0 00 0-11 000000
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mAviaker NC (1 1 1)

0O O 1 ©O -t —-s -t -5
0O 1 O -t —-s -t -s
1 0 0 O O 0 t s
ker Mg = RB checks
o -1 0 -1 0O 0 t
-1 0 -1 0 t s O
0O 0 o0 1 t s 0
11 -11 -1 s 0 0O 0 t
00 0 1 O s 0 0 0 t
00 1 0 O t t+s -t t -
ker M¢ = s RB checks
10 0 0 O t t+s -t t -t
00 0 O0 1 0O O t s
01 0 0 O 0 t s
n1Ter=(22020)
110000 110000
110000 110000
001100 ) 001100
RNgR* = , RR* =
001100 001100
000011 000O011
000011 000011
110000 110000
110000 110000
, 001100 , 001100
BNgB* = ,BB* =
001100 001100
000011 000O0T11
000011 000011
Do these reconstitute N? , true
Ranks: 3, 3, "vs", 3
000O0OO 000O0O0O 000O0OO0
0O000O0OO0 000O0O0ODO 0O000O0O0OO0
000O0OO 000O0O0O 000O0O0OO0
CNM = Skew T = Skew Omega =
000O0OO 000O0O0ODO 0O000O0OO
0O000O0OO0 000O0O0OO 0O000O0OO0
000O0OO 000O0O0O 000O0O0OO0

133 of 190 08/21/2008 01:19 PM



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

2 02 020 110000

02 02 02 110000

2 02 020 001100
My = Ng =

02 0202 001100

2 02 020 000011

02 020 2 00O0O0T11

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

NM=4T + 120

T(ooooll)

"IS NM in Vec(K)?", true
NM((2 2 2 2 4 4)
“IS MN in Vec(K)?", true

MN(2 2 2 2 4 4)
T=12/1,rank=3,ratio=4/1,n2/r=12/1
T =24/1,r =2/3,7T/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
NoMg =0T + 12Q
There are, 1, partitions and, 2, ranges, with a group size of, 3

KERNEL HAS LINEAR DIMENSION 6
out of total no. of elements equal to 6

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

"RG2" ={1, 3, 5}

134 of 190 08/21/2008 01:19 PM



135 of 190

Ye=l1 1 11 -1 1

1 -1 1 -1 1 -1

-1 1 -1 1 -1 1

1 -1 1 -1 1 -1

-1 1 -1 1 -1 1

Mc-scaled = -t -1
-1 1 -1 1 -1 1

1 -1 1 -1 1 -1

-1 1 -1 1 -1 1
000000 000000
000000 000000
Nemo |0 ©00O0Of . 000000
000000 000000
000000 000000
000000 000000

Eigenvalues M,

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

Eigenvalues N

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

Eigenvalues M.-scaled

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

Eigenvalues Nc-scaled

[1.200000000, 2.400000000, 2.400000000, 0., 0., 0.]

NullSpace M,

Nc

Nc-scaled =

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

I o ou:
—_
I o ou:
—_

= =
= =

commutator =

o)
[ [

m|| ol |, m||
=

|
—

|
—

|
—

|
|
|

|
L

m|| ol |, m||
=

|

o O O O O O

=

=

|
[

G Y
=

=

|
—

L, o
=

SO O O O O O

=

|
L

ol own m|' m|' m|
= =

G Y
=

SO O O O © ©o

[

|
[

=

|
—

L, o
=

o O O O O o

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

NullSpace N,

|
L

ol own m|' m|' m|
= =

=1 =1
5 5
=1 =1
5 5
=1 =1
5 5
=1 -1
5 5
1 1
1 1
0
0
0
0
0
0
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{{o,0,0,0,1,-1j],[0,0, 1, -1,0,0], [-1, 1, 0, O, O, OJ}
Eigenvalues Mg

[6.,6.,0.,0.0.0.]

Eigenvalues Ny

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

NullSpace Mg

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

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

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

Eigenvalues N

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

NullSpace M

{}
NullSpace N

{{o,0,-1,1,0,0],1I0,0,0,0,-1, 1], [-1, 1, O, O, O, OI}

Harmonic Basis

w o
~
=
=

TRACE TWO =1
det AT =0
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o
o
o
Al A

o Ol= oun
o

o
o
o

AT =

o A= O
o
o
o
o
[«2][V; B[V, ]

o
o
o

Al A
A~ A|un

AT rankingis 3, "vs", 5
LeveI2det=$(—l+s)(—7+S)(7+s2)

RANK of Ris 5

R ranking is 2, "vs", 5
RBAR ranking 1, "vs", 4
RANK of B is 5

B rankingis 3, "vs", 5
BBAR ranking 1, "vs", 3

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

Eigenvalues

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

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

{[0, 0, 0, 0, 0, 11}

NullSpace of B

{[1,0,0,0,0, O

NullSpace of R*

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

NullSpace of B*

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

FIXED POINTS DIMENSION 1
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011110 011110

101101 101101

110011 110011
PROTO-M = N =

110011 110011

101101 101101

011110 011110

"RANK of Nis ", 3, "RANK of M is ", 3

"RANK of the KERNEL is ", 3

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

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

degree 2: % (v[1]vi2] + v[1]lv[3] + v[1]v[4] + vI1]vI5] + v[2]v[3] + v[2]lv[4] + v[2]v[6] + v[3]Vv[5] + v[3]v]
6] + v[4]v[5] + v[4]v[e] + v[5]v[6])

degree 3 : % (v[31+ v[4]) (vI[1] + vI6]) (VvI[2] + vI5])

Group spectrum 1+t + 2 +¢3

KERNEL STRUCT URE

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

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

m3=1(1,10001010000,10,1,0,0,0, 1, 1]
supp w3 = {1, 2, 6, 8, 13, 15, 19, 20}

u3 =1I[1,1,0,00,1,0,1,0,0,0,0,1,0,1,0,0,0, 1, 1]
supp u3 ={1, 2,6, 8, 13, 15, 19, 20}

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

RPARTS [1]
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BPARTS [1]

= (1)

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

[3,2,1]
B-BLOCKS,

3,1, 2]

with invariant measure, [1, 1, 1]

N by blocks, N - check: true

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

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

LIE STRUCTURE

Dimension of Lie algebra: 17, Shape: 3 & 14/12

100

010

001

CLB =

001

010

100

R and B Cycles. V.

1 1 1 1 1
500500 0§0§0§
1 1 1 1 1
050050 0§0§0§
1 1 1 1 1
500700 0§0§0§
GR=1, 1 GB=
EOOEOO 0§0§0§
1 1 1 1 1
050050 0§0§0§
1 1 1 1 1
EOOEOO 0§0§0§

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

Qg in Vec(K)?, {{2, 4, 6}}, true
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1 -1 -1 1 =11
6 6 6 2 2 6
-1 1 1 =1 1 -1
6 6 6 2 2 6
1 -1 -1 1 1 =1
2 6 6 6 6 2
V =
1 -1 -1 1 1 =1
2 6 6 6 6 2
-1 1 =1 1 1 =1
6 2 2 6 6 6
1 -1 1 -1 -1 1
6 2 2 6 6 6

Omega-checks true, true

"I-V is singular"

11 11 -1
7TR=(§ =03 ¢ O)vs(O 000 0 0) uQgvsQI-V)

1 1 1 1 1 -1
0io0 §)vs(o lolo §) Qg vs QU+ V)

W=

1TB=(0

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]! [61 3] 5] 5’ 3’ 6]’ [51 6! 3! 3! 6! 5]l [5) 3’ 6) 6) 3’ 5]) [3, 6, 5, 5, 6, 3]!
[3,5,6,6,5, 3]
31 "range"’ [21 41 6]1 [[6’ 4’ 21 21 41 6]1 [6l 2| 4| 4’ 2’ 6]1 [41 61 2’ 2’ 61 4]| [4’ 21 6’ 6’ 21 4]’ [21 61 41 41 61 2]’
[2,4,6,6, 4, 2]]
47 "range"’ [21 31 6]7 [[6’ 3’ 2’ 2’ 3’ 6]1 [6l 2! 3! 3’ 2’ 6]’ [31 61 21 21 61 3]! [3’ 2’ 6’ 6’ 2’ 3]’ [21 61 31 31 61 2]7
[2,3,6,6, 3, 2]]
5! "range"’ [1’ 4’ 5]7 [[5’ 4’ 1’ 1’ 4’ 5], [51 1l 4l 4’ 1l 5]’ [4’ 5, 1, 1, 5, 4]l [4’ 1’ 5’ 5’ 1’ 4]’ [1’ 5’ 4’ 4’ 5’ 1]7
[1,4,5,5,4,1]]
6, "range"’ [1l 3’ 5], [[Sl 3’ 1’ 1’ 3’ 5], [51 1l 3! 3! 1l 5]’ [3, 5, 1, 1, 5, 3]7 [3l 1’ 5’ 5’ 1’ 3]’ [ll 5’ 3’ 3’ 5, 1],
[1,3,5,5,3,1]]
7, "range") []" 2, 4], [[4’ 2’ 1’ 1’ 2’ 4], [4l ll 2! 2] ]'l 4]’ [2, 4, ]', ]', 4, 2]l [2, 1’ 4’ 4’ 1’ 2]! [1’ 4’ 2, 2, 4, 1],
[1l 2) 4) 4) 2’ 1]]
8! "ra'nge"! [1’ 2’ 3]! [[3) 2) 1) 1) 2) 3]! [31 1l 2] 2] 1l 3]) [21 3! 1! 1! 3! 2]1 [2! 1! 3) 3) 1) 2]’ [1) 3’ 2’ 2’ 3! 1]!
[1,2,3,3,2,1]]

100
"group has", 6, "elements” Group element1,1=|0 1 0

001
g1 = 1l
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92 [[1, 211

g3 [[2, 311

g4 = II1,3,2]]
g5 = [1,2,3]]
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]=]10
11

(=

Check abelian

1, 2, true

1. 1. 1.
EIGS =

2. -1. -1.

PermChars :=

= W W
i R R
i N R
e N R

Group spectrum: 1+ t+ 2+ ¢3

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

n-choose-rank

{1’ [1’ 2’ 3]}! {2’ [1’ 2! 4]}’ {3’ [1! 27 5]}! {4! [1l 2! 6]}’ {57 [1’ 3’ 4]}7 {6’ [1’ 3’ 5]}! {[1l 3’ 6]! 7}, {81 [1’ 4’ 5]}7
{9, [1, 4, 61}, {[1, 5, 6], 10}, {11, [2, 3, 41}, {12, [2, 3, 51}, {13, [2, 3, 6]}, {14, [2, 4, 51}, {[2, 4, 6], 15}, {[2, 5,
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6], 16}, {17, [3, 4, 51}, {18, [3, 4, 6]}, {[3, 5, 6], 19}, {20, [4, 5, 6]}
KERNEL HIERARCHY
m3=(11000101000010100011)
{1,2,6,8,13, 15, 19, 20}
w3=(11000101000010100011)
{1,2,6,8,13, 15, 19, 20}

picheck (4 4 4 4 4 4)

<
N
Il
—
|—
w|—
w|—
W=
o
W=
w|—
(]
w|—
o
—_
—_
=
—_
—_
N —

picheck (8 8 8 8 8 8)

Column Projections

000O0O01
000O0T10
000100
Py = idem-checks NO-checks
000100
000O0OT10O0
000O0O01
000O0O01
000O0T10
001000
Py = idem-checks NO-checks
001000
000O0OT10O0
000O0O01
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)

w

Il
SO O O O O O
O O O O © o
O O r B O O

O B O O = O

N

Il
SO O O ©O O O
O B O O = O
O O = = O O
o O O O O O
SO O O O O O
= O O O O =

-
)
1l
SO O O © O o
O O O © O o
O O r B O O

= O O O O =

<§°

Il
= O O O O =
SO O O © O o
O O = = O O
o O O ©O O O
O B O O = O

= O O O O =
O B O O = O
O O O © O o
O O B Hr O O

= O O O O =
SO B 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

Row Projections

SO O O O O ©o
_ O O O O =

O B O O = O

O O O © O O

SO O O © O O o O ©O O © o

SO 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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1 1
0000 3
1 1
oio0o0io
oo%%oo
PPy = idem-checks
oo%%oo
1 1
020030
1 1
30000 3
1 1
0000 3
0%00%0 422224
- 2 422 42
T_oofioo wo|2 24422
00%%00 224422
. ) 2 422 42
050050 42222 4
1 1
00003

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

-1 00 O 0 1 0O t s —-s -t O
kerNe=l0 01 -1 0 O 0 0 0 0O 0 0| RBchecks
0 10 0 -10/ \0 =s -ttt s O

mAviaker NC (-1 0 0)

1 0 -s —s+t
0 1 -t —-t+s
-1 -1 +t 0
ker Mg = s RB checks
-1 -1 s+t 0
0 1 -t —t+s
1 0 -s —s+t
010 s 0 t
001 t 0 s
100 0 s+t O
ker M. = RB checks
100 0 s+t O
001 t 0 s
010 s o0 t
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nxt=(2 2 2)

100001 100000
010010 01 00O00O
001100 001100
RNgR* =  RR* =
001100 001100
010010 000O0OT1O0
100001 000O0O01
100001 100000
010010 01 00O00O
001100 001100
BNgB* = ,BB* =
001100 001100
010010 000O0OT1O0
100001 000O0O01
Do these reconstitute N? , true
Ranks: 5, 5, "vs", 3
000O0O0OO 000O0O0OO 000O0O0OO
000O0O0OO 000O0O0OO 000O0O0OO
000O0O0OO 000O0O0OO 000O0O0OO
CNM = Skew T = Skew Omega =
000O0O0OO 000O0O0OO 000O0O0OO
000O0O0OO 000O0O0OO 000O0O0OO
000O0O0OO 000O0O0OO 000O0O0OO
211110 100001
121101 010010
112011 001100
Mgy = Ng =
110211 001100
101121 010010
011112 100001

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

NM=4T + 120

"IS NM in Vec(K)?", true
NM(4 2 2822 42422224

“IS MN in Vec(K)?", true
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MN(42282242422224)
T=12/1,rank=3,ratio=4/1,n2/r=12/1
T =24/1,r=2/3,7/n%=1/3

pz =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
NoMg =0T + 12Q
There are, 1, partitions and, 8, ranges, with a group size of, 6

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 48

dim span idems 4 vs no. of idems 8

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

"RG1" = {4, 5, 6}
"RG2" = {3, 5, 6}
"RG3" = {2, 4, 6}
"RG4" = {2, 3, 6}
"RG5" = {1, 4, 5}
"RG6" = {1, 3, 5}
"RG7" =11, 2, 4}
"RG8" =1{1, 2, 3}
5 =L =1 =1 -1 >
6 6 6 6 6 6
1 0 0 0 0 -1 =1 5 =1 =1 5 =1
6 6 6 6 6 6
0 1 0 0 -1 0
=1 =1 5 5 =1 -1
0 0 1 -1 0 0 6 6 6 6 6 6
MC= NC=
0 0 -1 0 O =1 =1 5 5 =1 -1
6 6 6 6 6 6
0 -1 0 0 1 O
-1 5 -1 -1 5 -1
-1 0 0 0 0 1 6 6 6 6 6 6
5 =L =1 =1 -1 >
6 6 6 6 6 6

146 of 190 08/21/2008 01:19 PM



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

-1 -1 -1 -1
Il = 5 5 35 1
1 0 0 0 0 -1 =1 4 =1 =1 4 =1
5 5 5 5
0 1 0O 0 -1 0
=1 =1 4 4 =L =1
0O O -1 0 O 5 5 5 5
Mc-scaled = Nc-scaled =
0O 0 -1 1 o0 O -1 -1 ;7 1 =1 =1
5 5 5 5
0O -1 0 0 1 O
=1 4 = =1 4 =1
-1 0 0 O o0 1 5 5 5 5
-1 -1 -1 -1
I = 5 5 35 1
000O0O0OO 000O0O0OO0 000O0O0O
000O0O0O 000O0O0OO0 000O0O0OO
000O0O0O 000O0O0OO0 000O0O0O
NcMc = McN¢ = commutator =
000O0O0OO 000O0O0OO0 000O0O0O
000O0O0O 000O0O0O 0000O00O
000O0O0OO 000O0O0OO0 000O0O0O

Eigenvalues M,

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

Eigenvalues N

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

Eigenvalues Mc-scaled

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

Eigenvalues Nc-scaled

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

{[fo,0,1,1,0,0]1I1,0,0,0,0,1],[0, 1, 0,0, 1, O}
NullSpace N,

{{o,0,1,-1,0,0]1I0,-1,0,0, 1, 0], [-1, 0, 0, O, O, 1]}
Eigenvalues Mg

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

Eigenvalues Ny

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

NullSpace Mg

{f0,1,-1,-1,1,0], 1,0, -1, -1, 0, 1]}
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NullSpace Ny

{[-1,0,0,0,0,1]10,0,-1,1,0,0]1I0, -1, 0, 0, 1, O}
Eigenvalues M

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

Eigenvalues N

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

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

{[fo,0,1,-1,0,0]1I1,0,0,0,0, -1], [0, 1, 0, O, -1, O1}

Harmonic Basis

w o
(U]
2
=

TRACETWO =1
detAT =0

Al A=

o
o
o
o o= olun
o

o
o
o

AT =

o o= olun
o
o
o
o
|l O

o
o
o

A~ O
[« ][5, B[V, ]

00O

AT ranking is 3, "vs", 5

LeveI2det=%(—7+s)(—1+s)(7+52)
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RANK of R is 5

R ranking is 2, "vs", 5
RBAR ranking 1, "vs", 4
RANK of B is 5

B ranking is 3, "vs", 5
BBAR ranking 1, "vs", 3

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

Eigenvalues

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

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

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

NullSpace of B

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

NullSpace of R*

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

NullSpace of B*

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

FIXED POINTS DIMENSION 1

PROTO-M =

_ = = O O B
R P R O O K
Z
I
R = O R Rk O

= = O = = O
= = O B = O
O O R = = =
O O P KB B
= = = O O =
= = = O O =
_ = O +k Rk O
O O = = = =
O O R KRB = =

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

“IdemSolvability Check", 3 "Trace mark", 3, "Rank mark", 3, "for kernel rank", 3

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

degree 2: % (vI1lv[2] + v[1]v[3] + v[1lv[5] + v[1]v[6] + v[2]v[4] + v[2]v[5] + v[2]v[6] + v[3]v[4] + v[3]v]
5]+ v[3]vi6] + v[4]v[5] + v[4]v[6])
degree 3 : % (vI1] + v[4]) (v[2] + v[3]) (vI5]+ v[6])
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Group spectrum 1+t + 2+ ¢3
KERNEL STRUCT URE
"PT1" = {{1, 4}, {2, 3}, {5, 6}}
"RG1" = {3, 4, 6}

"RG2" = {3, 4, 5}

"RG3" = {2, 4, 6}

"RG4" = {2, 4, 5}

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

m3=1[0,011,0,1,10,000,0,0,1,1,0,1, 1,0, 0]
supp 3 =1{3, 4,6, 7,14, 15, 17, 18}

u3=1[0,01,1,01,10,00,000,1,1,0,1,1,0,0]
supp u3 ={3, 4,6, 7,14, 15,17, 18}

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

RPARTS [1]

BPARTS [1]

o= (1)

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

[1, 3, 2]
B-BLOCKS,

[2,3,1]

with invariant measure, [1, 1, 1]

N by blocks, N - check: true

b1 =11, 4}
b, =1{2, 3}
b3 = {5, 6}
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dim(span of partition vectors), rank(Ng), rank(N): 3, 3, 3

LIE STRUCT URE

Dimension of Lie algebra: 17, Shape: 3@ 14/12

100
010
010
CLB =
100
001
001
R and B Cycles. V.
1 1 1 1 1
> 00 > 00 3 0 3 0 3 0
1 1 1 1 1
0 > 00 > 0 3 0 3 0 3 0
1 1 1 1 1
0 > 00 > 0 3 0 3 0 3 0
R=1, 1 %=, 1
> 00 > 00 3 0 3 0 3 0
1 1 1 1 1
0 > 00 > 0 3 0 3 0 3 0
1 1 1 1 1
0 > 00 > 0 3 0 3 0 3 0
Or in Vec(K)?, {{1, 4},{2, 5}}, true
Qg in Vec(K)?,{{1, 3, 5}}, true
1l -1 -1 1 =1 1
6 6 6 2 2 6
-1 1 1 -1 1 -1
6 6 6 2 2 6
=1 1 1 -1 -1 1
2 6 6 6 6 2
V=
1 =1 -1 1 1 -1
2 6 6 6 6 2
-1 1 =1 1 1 =1
6 2 2 6 6 6
-1 1 -1 1 1 -1
6 2 2 6 6 6

Omega-checks true, true

"I-V is singular"

1
3 0

W[

o)vs 000000 uvsi-v)~L

A=
[l

e
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(1 1 1 1 1
nB_( 03030)vs(3030

L 0) Qg vs QU+ V) ~1

LOCAL GROUPS

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

1, "range", [3, 4, 6], [[6, 4, 4, 6, 3, 3], [6, 3, 3, 6,4, 4],[4, 6, 6,4, 3,3],[4, 3,3,4,6,6], [3, 6,6, 3, 4, 4],
[3, 4,4, 3,6, 6]

21 "range"’ [31 41 5]1 [[51 41 41 51 3’ 3]1 [5’ 3’ 3’ 5’ 41 4]’ [41 5| 5| 4’ 3’ 3]1 [4’ 3’ 3’ 41 51 5]’ [3| 5’ 5’ 3’ 4’ 4]1
(3,4,4,3,5,5]]

3, "range’, 2, 4, 6], [[6, 4, 4, 6, 2, 2],[6,2,2,6,4,4],[4,6,6,4, 2,2],[4,2,2,4,6,6],[2, 6,6, 2, 4, 4],
[2,4,4,2,6,6]]

4, "range", [2, 4, 5], [[5, 4, 4,5,2,2],(5,2,2,5,4,4],[4,5,5,4,2,2],[4,2,2,4,5,5],[2,5,5, 2, 4, 4],
[2,4,4,2,5,5]]

5,"range", [1, 3, 6], [[6, 3, 3,6,1,1],[6,1, 1,6, 3,3],[3,6,6,3,1,1],[3, 1, 1, 3,6, 6], [1, 6, 6, 1, 3, 3], [1,
3,3,1,6, 6]

6, "range”, [1, 3, 5], [[5, 3, 3,5, 1,1],[5, 1, 1,5, 3,3],13,5,5,3,1,1],[3, 1, 1, 3, 5, 5], [1, 5, 5, 1, 3, 3],
[1,3,3,1,5,5]]

7,"range", [1, 2, 6], [[6, 2,2,6,1,1],[6,1,1,6,2,2],[2,6,6,2,1,1],[2,1, 1, 2,6,6],[1,6,6, 1, 2, 2], [1,
2,2,1,6,6]]

8, "range", [1, 2, 5], [[5, 2, 2,5, 1,1}, [5,1, 1,5, 2, 2], [2,5,5,2,1,1),[2, 1, 1, 2,5, 5], [1, 5,5, 1, 2, 2],
[1,2,2,1,5,5]]

010
"group has", 6, "elements” Group element1,1=]|0 0 1
100

g1 = |[1,2,3]]

g = [[2,3]
g3 = [[1,3]]
94 = |l

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

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

"Basis for Z(G)"
1, "coeff", 2
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1
Z[1]=|0
0

oS = O
o

2, "coeff", 1

01
10
11

[

Z[2] =

(=2

Check abelian

1, 2, true

1. 1. 1
EIGS =
(2. -1 -1

)

PermChars :=

= O O =
-
N

2 3

Group spectrum: 14+ t+t“+t

Molien Series to order 10:

n-choose-rank

= W W =

= O O =

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

=

T+t+2t2+3t3+4t2 +565 +7t% +8t7 + 1068 + 12¢9 + 14110

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

KERNEL HIERARCHY

m3=(00110110000001101100)

{3,4,6,7, 14, 15,17, 18}

u3=(00110110000001101100)

{3,4,6,7, 14,15, 17, 18}

picheck (4 4 4 4 4 4)

m=(220220222222220)
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(L1111
uz_( oil

3 3

picheck (8 8 8 8 8 8)

ml=(8 8 8 8 8 8)

picheck (8 8 8 8 8 8)

Column Projections

00010
00100
00100
P1 =
00010
00O0O00O0
00O0O00O0
00010
00100
00100
Py =
00010
00O0O01
00O0O01
00010
01000
01000
P3 =
00010
000O00O
000O00O0
00010
01000
01000
Py =
00010
00O0O01
00O0O01

= = O O O O

O O O O © o

= = O O O O

O O O O O O

idem-checks

idem-checks

idem-checks

idem-checks

NO-checks

NO-checks

NO-checks

NO-checks
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o
Il
O O B O O
O O O O © o
o O O r r O
O O ©O O © o
O O O O ©o o
= = O O O O

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

o
~N
Il
SO O B O O K
SO O O = = O
O O O © O o
o O O ©O O O
SO O O ©O O O

SO O B O O K
O O O = = O
O O O © O o
o O O ©O O O

Row Projections

N[~
o
o

N|— N|—=
N|— N

PP =

N~
o
o

o
o
o

= = O O O O

N[~

O O O ©O O O = = O O O O O O O O O O

o

N[~ N~

o

N~ N

idem-checks

idem-checks

idem-checks

idem-checks

NO-checks

NO-checks

NO-checks

NO-checks

idem-checks
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1 1
500500
1 1
057000
1 1
055000
T=1 . NM =
500500
1 1
00005 3
1 1
000055
CHECKING NULLSPACES
mA=[0,1,-1,0,0,0]
0O 0 00 -11 000 O O O
kerNc=]l-1 0 01 0 O s 00 —-s -t t
0 -110 0 O t 00 -t -5 s
mAviaker NC(0 0 —-1)
0 1 t s
-1 -1 s t
-1 -1 ) t
ker Mg = RB checks
0 1 t s
1 0 -s—t —-s—t
1 0 —-s—t —-s—t
010 t s O
001 st O
001 st O
ker M. = RB checks
010 s 0
1 00| [00 s+t
100/ (00 s+t
nmxt = (2 2 2)
100100
011000
011000
RNoR* = , RR*
100100
000011
000011
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N N D NN D

SO O O © O

N NN DM DN

N NN DN BDNN

SO O O © = O

N NN NN DN

RB checks

O O O = O O

A A NN N NN

o O B O O O

H OB~ N N NN

= = O O O O

= =B O O O© O
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100100 100000
011000 01 00O00O
BNOB"‘=011000,BB"‘=001000
100100 000100
000011 000O011
000011 000011
Do these reconstitute N? , true
Ranks: 5,5, "vs", 3
000O0O0O 000O0O0O 000O0O0O
000O0O0OO 000O0O0O 000O0O0OO
CNM=OOOOOOSkewT=OOOOOOSkewOmega=OOOOOO
000O0O0O 000O0O0O 000O0O0O
000O0O0OO 000O0O0O 000O0O0OO
000O0O0O 000O0O0O 000O0O0OO
211011 100100
120111 011000
M0=102111N0=011000
011211 100100
111120 000011
111102 000011

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

NM = 4T + 12Q

T(% 0001
“IS NM in Vec(K)?", true
NM(4 2 22 844222422 4)
"IS MN in Vec(K)?", true

MN(4 2 2 2 84 4222 422 4)
T=12/1,rank = 3 ,ratio= 4/1,n%/r =12/1
T'=24/1,r"=2/3,7T/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
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IS NOMO a combination of T and Omega? , true
NoMg = 0T + 12Q
There are, 1, partitions and, 8, ranges, with a group size of, 6

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 48

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

"RG2" = {3, 4, 5}

"RG3" =1{2, 4, 6}
"RG4" ={2, 4,5}
"RG5" =1{1, 3, 6}
"RG6" = {1, 3, 5}
"RG7" =1{1, 2, 6}
"RG8" ={1, 2, 5}
5 =1 -1 5 -1 -1
6 6 6 6 6 6
1 0 0 -1 0 O =1 5 5 =1 -1 -1
6 6 6 6 6 6
0 1 -1 0 0 0
=1 5 5 =1 -1 -1
0 -1 1 0 0 0 6 6 6 6 6 6
MC= NC=
-1 0 0 1 0 0 5 =1 -1 5 -1 -1
0 0 0 0 1 -1 6 6 6 6 6 6
-1 -1 -1 -1 5 5
0o 0 o o0 -1 1 6 6 6 6 6 6
=1 -1 -1 -1 5 5
6 6 6 6 6 6
-1 -1 -1 -1
1l = = 1 5 <
1 0 0 -1 0 O =1l 47 41 =L =1 -1
5 5 5 5
0 -1 0 0 0
=1 47 41 =L =1 =1
0O -1 1 0 0 0 5 5 5 5
Mc-scaled = Nc-scaled =
-1 0 0 1 0 O 1 =t =t 4, =1 =1
5 5 5 5
0 0 0 0 1 -1
=1 =1 -1 -1 1
0 0 0O -1 1 5 5 5 5
-1 -1 -1 -1
< 35 5 5 11
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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,

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

Eigenvalues N¢

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

Eigenvalues M.-scaled

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

Eigenvalues N-scaled

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

{[o,1,1,0,0,0]1I0,0,0,0, 1, 1], [1, 0, 0, 1, O, OJ}
NullSpace N

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

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

Eigenvalues Ny

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

NullSpace Mg

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

NullSpace Ny

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

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

Eigenvalues N

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

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

NullSpace N

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

Harmonic Basis

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

{2, 3, 4,5}

TRACETWO =1

det AT =0

o
o
o
A~ A=

o
o
o

AT =

o A= o=
o
o
o

Al A
o] [ ] [V, ]

o <2119, B ][V, ]

0

[<2] [V, B[V, ] o

o

AT ranking is 2, "vs", 4

=1

Level 2 det = 3K

RANK of R is 4

R rankingis 2, "vs", 4

RBAR ranking 1, "vs", 2

RANK of B is 4

B rankingis 2, "vs", 4

BBAR ranking 2, "vs", 4

"R CYCLES", 1 + v[1] v[4]
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(=1+5)(1+5)(7+2s5+52)2
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"B CYCLES", 1 + v[2] v[3] v[5] v[6]
Eigenvalues

R: [0.,0.0.,0.,1,-1]

B: [0,0.,-1,1,1.1,-1.1]
NullSpace of R
{[0,0,0,0,1,0]1[0,0,0,0,0, 1]}
NullSpace of B
{[o,0,0,1,0,0]11,0,0,0,0, O}

NullSpace of R*
{[o,0,1,-1,0,01,1[1, -1,0,0, 0, O}
NullSpace of B*
{[o,0,1,-1,0,01,11, -1,0,0, 0, O}
FIXED POINTS DIMENSION 1

PROTO-M =

o O W O O O
w o O O O O
o W O O O O
=
[y
o
o
Wl Wl win wiNn
WIN WIN Wk Wl

O O ©O W O o
SO O O O W o
O O O O o w

o
=

Wl wIN
W~ wiIN

WIN W[~
WIN W[~
=
o

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

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

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

Group spectrum 1+t + t2

KERNEL STRUCT URE
"PT1" ={{1, 2, 6},{3, 4, 5}}
"PT2" = {1, 2, 5}, {3, 4, 6}}
"RG1" = {5, 6}
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"RG2" ={2, 3}
"RG3" ={1, 4}

m2=10,0,10,0,1,0,0,0,0,0,0,0,0, 1]
supp m2 = {3, 6, 15}

u2=10,3,3,2,1,3,3,2,1,0,1, 2,1, 2, 3]
suppu2 =1{2,3,4,5,6,7,8,9, 11, 12, 13, 14, 15}

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

p-(3 19

RPARTS [1, 1]

BPARTS [2, 1]

(3

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

[2,1,2,1]
B-BLOCKS,

[4,3,1,2]

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

N by blocks, N - check: true

b1 =11, 2, 6}
by = {3, 4, 5}
bz ={1, 2, 5}
bg =13, 4, 6}

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

h2] 0 0 h[1] O
0 h[2] K[1] O 0
0 h[1] K[2] O 0

ni] o 0 hml2] O 0
0 0 0 0 h[2] h[1]
0 0 0 0 h[1] h[2]

o O O

Centralizer =

LIE STRUCT URE

Dimension of Lie algebra: 10, Shape: 3 & 7/5
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1 0 -11
1 -1 0 1
0 1 0 O
CLB =
0 O 1 0
1 0 0 O
0 O 0 1
R and B Cycles. V.
1 1 11 11
2 00300 0227033
1 1 11 11
2003200 022033
1 1 11 11
200300 023021
QGR=1, 1 B= 11
2003200 022033
1 1 11 11
200300 022033
1 1 11 11
2003200 022033
Or in Vec(K)? , {{1, 4}}, true
Qpgin Vec(K)?, {{2, 3, 5, 6}}, true
1 -1 -1 1 =11
6 6 6 2 2 6
1 -1 -1 1 =1 1
6 6 6 2 2 6
1 -1 -1 1 1 =1
2 6 6 6 6 2
V=
1 -1 -1 1 1 =1
2 6 6 6 6 2
-1 1 =1 1 1 -1
6 2 2 6 6 6
1 -1 1 -1 -1 1
6 2 2 6 6 6
Omega-checks true, true
nR=(% 0oo0lo O)vs(% 0oo0lo 0) uQg vs Q(I-V) 1
n3=(o 111 %)vs(o 11,1l %) Qg vs Q(l+V) ~ 1

LOCAL GROUPS

1, "partition”, {{1, 2, 6}, {3, 4, 5}}
1, "range", [5, 6], [[6, 6, 5, 5, 5, 6], [5, 5, 6, 6, 6, 5]]
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2, "range", [2, 3], 13, 3,2,2,2,3],[2, 2,3, 3, 3, 2]]
3, "range", [1, 4], [[4, 4,1, 1, 1, 4], [1, 1, 4, 4, 4, 1]]
2, "partition”, {{1, 2, 5}, {3, 4, 6}}

1, "range", [5, 6], [[6, 6, 5, 5, 6, 5], [5, 5, 6, 6, 5, 6]]
2, "range", [2, 3], 13, 3,2, 2,3,2],[2, 2,3, 3,2,3]
3, "range", [1, 4], [[4, 4,1, 1,4, 1],[1, 1, 4, 4, 1, 4]]

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

g1 = [
[[1, 211

9
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 :=

= 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% + 312 +4t% + 417 + 5¢8 4+ 5¢9 4 6¢10
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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, 51}, {[2, €], 9}, {10, [3, 41},
{11, [3, 51}, {12, [3, 61}, {13, [4, 51}, {14, [4, 6]}, {15, [5, 6]}

KERNEL HIERARCHY
m2=(00100100000000 1)
{3, 6, 15}
w2=(033213321012123)
{2,3,4,5,6,7,8,09,11, 12, 13, 14, 15}

picheck (1 1 1 1 1 1)

picheck (1 1 1 1 1 1)
Column Projections

0000
0000

P = 0000 idem-checks NO-checks

o
o
o
o

o
o
o
O Wk wk~ wiN wiN

O = WIN WIN Wk wle

o
o
o
o

idem-checks NO-checks

S O O O O
o O O O O
S O O O O
SO O O O O

WIN Wk O O — B
Wk W R R O O

o
o
o
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wn

7

[¥]

(7]

<

T

o

pZd

wv

4

[V

(]

<

I8

S

[]

S
o O O o o o
o O O o o o
O O = = N —Am
o O O o o o
o O O O o o
— = O O «im «m

Il

m

Q

Row Projections

wv w

4 4

[v] [v]

(] (7]

< =

r_L [@]

|

S S

[ [

i) T
—|m M o o o —|n o o —|m M o —|mn
o o M AN AN O M A O o =l O
o o M N A (@] o (@) M | o |
o o M | o o o —mn A o —|M
e (32 Bl [32) o o o —|mn —|m M o o —|m o
i 32 ] [22) o o o —|mn —|lm M o o —|m o

Il Il

— o~

o o

o [a

N N = = O m
— - N N m O
SO O mMm m N —
SO O m m N
m m O O = N
m m O O = N
Il
=
Z
Ny N[y o o o —|mn
=y —H[oy N[Oy N[Oy —|m o
o o =M —lm Njoy H|o
o (] M —Mm N[y —|o
M M o o oy N|jo
M —Alm O o —on Njo
Il
T

CHECKING NULLSPACES

[]-1 01 01 ]-1 _]-, _]-]

TA =

08/21/2008 01:19 PM
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-1 0 -1011 -s s+t s+t —-s -t -t
kerNe=] 0 0 -1 100 0 0 0 0O 0 O RB checks
-11 0 00O 0 0 0 0O 0O O

mAviaker NC (-1 1 0)

0 O t 0 -s
0O 1 O t 0 -s
0 -1 0 -t 0
ker Mg = s RB checks
0 0 -1 -t 0
1 0 O 0 s—-t O
-1 0 0 0 t-s 0
-11 0 1 S 0 t 0
0 1 0 O Y 0 t 0
0O 0 0 1 — +t —t s+t
ker M. = 53 3 RB checks
1 0 0 O —S S+t -t s+t
0 01 0 0 s 0 t
01 -11 0 t 0 s
nxt=(0 3 0 3)
110001 110000
110001 110000
~loo1110 ~loo1100
RNgR* = , RR* =
001110 001100
001110 000010
110001 000O0O0O1
2 1
1100§§
1100%% 110000
1 o 110000
001133 001100
BNpB* = BB* =
001112 001100
000010
2211419
3 3 3 3 000O0O0O1
1 1 2 2
3353601

Do these reconstitute N? , true

Ranks: 4, 4, "vs", 2
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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

o
o
—
(=)
Wk Wl WwWIN WIN

w w O O O o
w w O O O o
o
()
=
=
WIN WIN Wk Wl

O O W O o w
O O O W w o
o O O W w o
O O W O o w

[
o

Wl wiIN
Wi~ wiN

WIN W[~
WIN W[~
o
(==Y

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

NM = 9T + 0Q

w
[(e)
(o)
o
[(e)
w|—
W=
—

"IS NM in Vec(K)?", true
NM(33 112100 3 3)
"IS MN in Vec(K)?", true
MN(3 112100 3 3)
T=18/1,rank =2 ,ratio=9/1, nz/r= 18/1
T'=18/1,r =1/2,T/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, 2, partitions and, 3, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 9
out of total no. of elements equal to 12
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dim span idems 6 vs no. of idems 6

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

"RG1" = {5, 6}
"RG2" = {2, 3}
"RG3" ={1, 4}
Mc =
Mc-scaled =
000O00O0
000O0O0
000O00O0
NcMc =
000O00O0
000O00O0
000O00O

Eigenvalues M,

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

Eigenvalues N

|
N N
=l

NN
= =

O O ©O O © o

-1 -1
2 2
2 2
-1 -1
-1 -1
-1 -1
=1 =1
2 2
1 1
1 1
=1 =1
2 2
=1 -1
2 2
=1 =1
2 2
Mch=

[ary

= I\)|| N|
-

=

M

[ary

~

o O O ©O O O
O O O ©O O o

[ r\,||
= =

= [

O O O © O o
o O O O O O
O O O ©O O O

[0,0.0.,2.,2.187184271, 0.8128157289]

Eigenvalues M.-scaled
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A~ NI Ol Olun G\|'|_l m|

5 5 =1 =
6 6 6
5 5 =1
6 6 6
=1 =1 5
N 6 6 6
B S S
6 6 6
1 1 1
6 6 2
1 1 1
2 2 6
1 1
1 1
=1 =1
5 5
Nc-scaled =
=1 -1
5 5
1 1
5 5
3 3
5 5
0 0
0 0
0 0
commutator =
0 0
0 0
0 0

o O O ©O O O
oSO O O ©O O o

[ay

= = u'llI u'||I
= =

vk unilw

Al Nk Nk O O

|
L

L A~ O~ Nk N

|
—

U-l|

|
—

|

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

=

vk nilw

(<] [¥;] O\|

vilw vilw Vi U=

=

v,
_

vk Uk nlw uvw

|
—_

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

Eigenvalues N-scaled

[0., 0., 0., 2.400000000, 2.624621125, 0.9753788748]
NullSpace M,
{{1,1,09,0,1,0]1I[0,-1,1,0,0,0],[-1,0,0,1,0,0],[1,1,0,0,0, 1]}
NullSpace N,

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

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

Eigenvalues Ny

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

NullSpace Mg

{[o,-1,1,0,0,0]I0,0,0,0, -1, 1], [-1, 0, O, 1, O, O1}
NullSpace Ny
{-1,1,0,0,0,0],I0,0,-1,1,0,0],[-1,0,-1,0, 1, 1]}
Eigenvalues M

[3.,-3,3.,-3.,3,-31]

Eigenvalues N

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

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

Harmonic Basis

{2, 3,4, 6}
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w o
—_—
N W
w N

TRACE TWO =1
det AT =0

0 0O

o
o
o
o Ok O
o [<2][%; <] [V, ]
o

AT =

o Ol O
o
o
o
o
o [<2] [ <] [V, ]

o
o~ oOlun
Al O
o

00

AT rankingis 2, "vs", 4

Level2det=5_T12(1+s)(—7+52)2(—1+s)

RANK of R is 4

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

Eigenvalues

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

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

NullSpace of B*
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{[0’ 0’ _17 17 0, 0]1 [_1, 1, 0, 01 01 0]}
FIXED POINTS DIMENSION 1

PROTO-M =

O O W O O o
w o O O O o
SO W O O O O

_ O R R O O
m O VB =k O O
m O VB B O O

O O O wWw o o
O O O © W o
O O O O O Ww
O R O O V=
O B O O - B
O R O O = =

"RANK of Nis ", 2, "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: % (v[1] + v[2] + v[3] + v[4] + Vv[5] + v[6])

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

Group spectrum 1 + t + t2

KERNEL STRUCT URE

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

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

m2=10,0,10,0,1,0,0,0,0,0,0,0,0, 1]
supp m2 = {3, 6, 15}

u2=10,1,10,1,1,1,0,1,0,1,0, 1,0, 1]
suppu2 =1{2,3,5,6,7,9, 11, 13, 15}

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

RPARTS [1]
BPARTS [1]

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

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

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

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

h2l 0 0 A1 O
0 hl2] h[1] 0 O
0 h[l] h2] 0 O
i1l 0 0 k2] 0 O
0 0 0 0 h2] Al]
0 0 0 0 A1) h2]

o O O

Centralizer =

LIE STRUCT URE

Dimension of Lie algebra: 7, Shape: 0® 7/5

-11 0 1
0 1 -11
0O 01 0
CLB =
1 0 0 O
0O 0 0 1
01 0 O
R and B Cycles. V.
1 1 1 1
500500 050050
1 1 1 1
500500 050050
1 1 1 1
500500 005005
QR:l 1 Q= 1 1
500500 005007
1 1 1 1
500500 050050
1 1 1 1
500500 005007

Or in Vec(K)?, {{1, 4}}, true

Qpgin Vec(K)?, {{3, 6}, {2, 5}}, true
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l -1 -1 1 -1 1
6 6 6 2 2 6
1l -1 -1 1 =1 1
6 6 6 2 2 6
1 =1 -1 1 1 -1
2 6 6 6 6 2
V=

1 -1 -1 1 1 =1
2 6 6 6 6 2
1 =1 1 -1 -1 1
6 2 2 6 6 6
=1 1 =1 1 1 =1
6 2 2 6 6 6

Omega-checks true, true

“I+V is singular”

7TR=(% 00 % 0 O)vs(% 00 % 0 O) uQRst(I—V)_1

mg=(0 1 1 o011 Qg vs QU+V) "1

8=(0 7 7 7 7)vs(0 0 0 00 0) ugvsQU+V)

LOCAL GROUPS

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

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

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

01
"group has", 2, "elements” Group element 1,1 = (1 0)

91 [[1, 211

9= 1
linear dimension, 2
"Symmetric?", true

Is Z in Vec(K)? true
(h[2]1 hl1])

"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 0)
01

2, "coeff", 1
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2[2] = <o 1)
10

Check abelian

1, 2, true
1. 1.
EIGS =
1. -1.
PermChars :=
1
2
11

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+ t+2t2 +2t3 +3t% +3t°+4t% + 4¢t7 + 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, 6], 9}, {10, [3, 41},
{11, [3, 51}, {12, [3, 61}, {13, [4, 51}, {14, [4, 6]}, {15, [5, 6]}

KERNEL HIERARCHY
m=(001001000000001)
{3, 6, 15}
2=(011011101010101)
{2,3,5,6,7,9,11, 13, 15}

picheck (1 1 1 1 1 1)

picheck (1 1 1 1 1 1)

Column Projections
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00O00O0
00O00O
00O00O0
P =
00O00O0
00O00O
00O00O0
0100
0100
0010
Py =
0010
0100
0010
1000
1000
00O01
P3 =
0001
1000
00O01

Row Projections

0

Wk Wk
Wl Wl
o

o
o

PP =

Wl Wl

W=
Wl
o

o
o
W[
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O 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 O O

o

Wk Wk o

o

W[

_ O B = O O

wl— Wl

o

W=

Wl Wl o

o

w|—

idem-checks

idem-checks

idem-checks

idem-checks

o W= w=

w|—=

o Wl Wl

w|—

o

Wl Wl o

o

W[

o

W= W= o

o

W[

o W= Wl

w|—

NO-checks

NO-checks

NO-checks

o

Wl Wl o

o

W=
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NM =

o W O O W w

oS W O O w w

w o w w o o

w o W w O O

o W O O W w
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CHECKING NULLSPACES

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

100 0 -10 0O -t -s st O
000 -1 0 1 - t 00 -t
ker N¢ = 508 RB checks
001 -1 00 0O 0 0 0O
010 0 -10 0 -t —-s st
mAviaker NC(1 -1 0 0)
-1 0 0 s 0 t
0 -1 0 s 0 t
0 1 0 -s 0 -t
ker Mg = RB checks
1 0 O ) 0 -t
0 0 1 0 -t+s O
0 0 -1 0 —-s+t O
00 0 s+t s -s 0
00 0 1 s+t s -s 0
11 -1 0 t 0
ker M¢ = s RB checks
11 -1 0 0O t s 0
10 0 O s s 0 -s+t
01 0 O t t 0 -—t+s
nxt=(3 3 0 0)
110010 110000
110010 110000
001101 001100
RNgR* = , RR* =
001101 001100
110010 000010
001101 000O0O01
110010 110000
110010 110000
, 001101 , 001100
BNoB* = ,BB* =
001101 001100
110010 000010
001101 000O0O0T1

Do these reconstitute N? , true

Ranks: 4, 4, "vs", 2
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000O0O00O 0000O0DO 000O0O00O
000O0O00O 000O0O0DO 000O0O00O
000O0O00O 0000O00O 000O0O00O
CNM = Skew T = Skew Omega =
000O0O00O 0000O0DO 000O0O00O
000O0O00O 000O0O0DO0 000O0O00O
000O0O00O 0000O0O 000O0O00O
300300 110010
033000 110010
033 000 001101
My = Ng =
3003©00 001101
0 00O 3 3 110010
00O0O033 001101
“IS NM a combination of T and Omega?", true
NM = 9T + 0Q

-
—
o
w|—
o
o
w|—

|—
N —

"IS NM in Vec(K)?", true
NM(© 3 00 3 3)
"IS MN in Vec(K)?", true

MN(O 3 00 3 3)
T=18/1,rank=2,ratio=9/1,n2/r=18/1
T =18/1,r =1/2,7/n%=1/2

pz =1/6,min T =6/1, T-check is positive? 12/1
max r = 6/1, r-check is positive? 2/3
IS NOMO a combination of T and Omega? , true
NoMp =0T + 18Q
There are, 1, partitions and, 3, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 6
out of total no. of elements equal to 6

dim span idems 3 vs no. of idems 3
"PT1" ={{1, 2, 5},{3, 4, 6}}
"RG1" = {5, 6}
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"RG2" = {2, 3}
"RG3" = {1, 4}
2 -1 -1 2
-1 2 2 -1
-1 2 2 -1
MC=
2 -1 -1 2
-1 -1 -1 -1
-1 -1 -1 -1
-1 -1
1 st =
-1 -1
- 1 1 =
-1 -1
- 1 1 =
Mc-scaled =
1 =L =zt 4
2 2
=1 -1 -1 -1
2 2 2 2
=1 -1 -1 -1
2 2 2 2
000000 00
000000 00
. _|000o00ol o foo
“““loooooo] °C° loo
000000 00
000000 00

Eigenvalues M,

[6.,6.,0.,0.0.0.]

Eigenvalues N¢

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

Eigenvalues M-scaled
3.,3.,0,0,0,0]

Eigenvalues N¢-scaled

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

NullSpace M,
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O O O O o o

= =

[y

O O O ©O O o
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5 5 =1 -1
6 6 6 6
5 5 =1 -1
6 6 6 6
=1 =1 5 5
6 6 6 6
NC=

=1 =1 5 5
6 6 6 6
5 5 =1 -1
6 6 6 6
=1 =1 5 5
6 6 6 6

-1

L5

-1

11 =

3 51

Nc-scaled =
=1 -1 4
5 5

-1

L1 =
-1 -1

5 5 1

000

00O

00O

commutator =

00O

00O

00O

[<2] [, <] [V, ]

[

m|' % m|
=

|
L

U-I|

|

=

O O O © O o

-1

6

-1

6

5

6

5

6

-1

6

5

6

1 -1
1 =

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

1 -1
1 =
-1
5 1

00

00

00

00

00

00
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{{-1,0,0,1,0,0]1I0,-1,1,0,0,0],I1,1,0,0,0, 1], [1, 1,0, O, 1, O}
NullSpace N¢
{{0,0,-1,0,0,1},[-1,0,0,0,1,0],[-1,1,0,0,0,0][0,0,-1, 1, 0, O]}
Eigenvalues My

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

Eigenvalues Ny

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

NullSpace My

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

NullSpace Ny
{[o,0,0,-1,0,1}10,1,0,0,-1,0],[0,0,1,-1,0,0],[1,0,0,0, -1, O]}
Eigenvalues M

[3.,-3,3.,-3.,3,-31]

Eigenvalues N

[0,0,0,0,3.,-31]

NullSpace M

{}
NullSpace N

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

Harmonic Basis

001101
001101
110010
110010
001101
110010
{314)5)6}
R:[’11!1!12]
B: [5, 4, 6, 6, 3, 3]

TRACETWO =1

det AT =0
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o
o
o
Al A

o Ol= oun
o

o
o
o

AT =

o A= O
o
o
o
o
[«2][V; B[V, ]

o
o
o

Q| O
<21V, B 1 [V, ]

AT rankingis 2, "vs", 4

Level 2 det = =L (—1+s)(1+5s)(-7+s2)2

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

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

Eigenvalues

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

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

NullSpace of R
{[0,0,0,0,0,1],[0,0,1,0,0, O]}
NullSpace of B
{[1,0,0,0,0,0]I0,1,0,0,0, O}}
NullSpace of R*
{[0,0,1,-1,0,0]10,0,0,0, -1, 1]}
NullSpace of B*
{[o,0,-1,1,0,0]10,0,0,0, -1, 1]}
FIXED POINTS DIMENSION 1

http://sadie:15001/home/ph/maple/TRUNS/XML...
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PROTO-M =

SO O O O W o
SO O O O o W
w O O O O o
o W o O O O

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

"ldemSolvability Check", 3

o O W O O O

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

degree 2: % (v[1]v[2] + v[3]vI6] + v[4]vI5])

Group spectrum 1+t + t2
KERNEL STRUCT URE

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

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

O O O W O o

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

= = O O +~» O
= = O O r O
= = O O = O

O O R Rk O B
O O R R O B
O O R L, O B

"Trace mark", 2, "Rank mark", 2, "for kernel rank", 2

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

supp M2 ={1, 12, 13}

u2=1[,0011,1100,0,1,1,1,1,0]

supp u2 ={1,4,5,6,7,11, 12, 13, 14}

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

RPARTS [1]

BPARTS [1]

o= (1)

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

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

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

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

hil] h21 0 0 0 O

hl2] 1] 0 0O 0 O
0 0 A1 O 0 hl2]
0 © 0 h[1] h2] O
0 ©0 0 hl2] A[1] O
0 O h2] O 0 h[1]

Centralizer =

LIE STRUCTURE

Dimension of Lie algebra: 7, Shape: 0® 7/5

-1 0 11

1 0 00O

0O -111

CLB =

0 0 10

0 0 01

0 1 0O

R and B Cycles. V.

1 1 1 1
500500 005003
1 1 1 1
050050 0035003
1 1 1 1
500500 005003
QGR=1, 1 Qs = 1 1
500500 003003
1 1 1 1
050050 005003
1 1 1 1
050050 003003

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

Qg in Vec(K)? , {{3, 6}}, true
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1 -1 -1 1 =11
6 6 6 2 2 6
-1 1 1 =1 1 -1
6 6 6 2 2 6
1 -1 -1 1 1 =1
2 6 6 6 6 2
V =
1 -1 -1 1 1 =1
2 6 6 6 6 2
-1 1 =1 1 1 =1
6 2 2 6 6 6
-1 1 -1 1 1 -1
6 2 2 6 6 6

Omega-checks true, true

"I-V is singular"

,TR=(% loll o)vs(o 00000 ugvsQU-v)1
n3=(o 0300 %)vs(o 0300 %) uQg vs QU+Vv) 1

LOCAL GROUPS

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

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

01
"group has", 2, "elements” Group element 1,1 = (1 0)

91 [[1, 211

9= 1
linear dimension, 2
"Symmetric?", true

Is Z in Vec(K)? true
(h[2]1 hl1])

"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 0)
01

2, "coeff", 1
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2[2] = <o 1)
10

Check abelian

1, 2, true
1. 1.
EIGS =
1. -1.
PermChars :=
1
2
11

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+ t+2t2 +2t3 +3t% +3t°+4t% + 4¢t7 + 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, 6], 9}, {10, [3, 41},
{11, [3, 51}, {12, [3, 61}, {13, [4, 51}, {14, [4, 6]}, {15, [5, 6]}

KERNEL HIERARCHY
m=(100000000001100)
{1, 12, 13}
2=(100111100011110)
{1,4,5,6,7, 11,12, 13, 14}

picheck (1 1 1 1 1 1)

picheck (1 1 1 1 1 1)

Column Projections
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N
Il
O O ©O O o o
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O O B = O B
o O ©O O ©o o
O O ©O O o o
= = O O = O

SO O B = 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

Row Projections

Wl
o
w|—

o
wl|—
o

PP =

Wi~ Wl
Wl Wl

o
o
o

o
o

Wl Wl
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= = O O +~» O
O O O O O O

W=

Wk Wk o

o

o

W=

o

wl— Wl

Wl

o

Wl Wl

idem-checks

idem-checks

idem-checks

idem-checks

W=

W= W= o

o

o

W=

o

O8] = OS] [

W=

Wl Wl o

o

o

W=

W= W= o

o

o

W=

o

W= Wl

NO-checks

NO-checks

NO-checks

W=

o

Wl W
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NM =

O O W w o w

w w o O w o

S O W wWw o w

© O W w o w

w w o O wW o

w w o O W o
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CHECKING NULLSPACES

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

0 -1 0 010 0 st -t -s O
0 -1 0 001 0 t -t -s O
ker N¢ = s s RB checks
1 0 -1000 -s 00 s t -t
0 0 -1100 0 00 0O O O
mAviaker NC(0 -1 1 0)
-1 0 0 0 0 -s+t
1 0 O 0 —-t+s
0 -1 0 -s t 0
ker Mg = RB checks
0 0 -1 -s t 0
0 0 1 s -t 0
0 0 s -t 0
00 0 1 ts 0 O
11 0 -1 st 0 O
00 1 o t t -t
ker M¢ = s RB checks
01 0 O tt -t s
10 0 O s s t -s
11-10 s s t -s
nxt=(3 3 0 0)
101100 100000
010011 010000
101100 001100
RNpR* = , RR* =
101100 001100
010011 000011
010011 000011
101100 100000
010011 010000O0
, 101100 , 001100
BNoB* = ,BB* =
101100 001100
010011 000011
010011 000011

Do these reconstitute N? , true

Ranks: 4, 4, "vs", 2
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000O0O00O0
000O0OO
000O0O00O0
CNM = Skew T =
000O0O00O0
000O0OO
000O0O00O0
330000 1
330000 0
0 03 0O03 1
My = Ng =
0003320 1
0003320 0
003 0O03 0

= = O O +~» O

O O O O © ©o

O O B H O K

o O O O O O

O O R H O

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

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

"IS NM in Vec(K)?", true
NM(© 03 3 0 3)
"IS MN in Vec(K)?", true

MN(O 0 3 3 0 3)

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

= = O O +~» O

= = O O = O
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Skew Omega =

NM = 9T + 0Q

T =18/1,r =1/2,7T/n% = 1/2

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

pz =1/6,min T =6/1, T-check is positive? 12/1

max r = 6/1, r-check is positive? 2/3

IS NOMO a combination of T and Omega? , true

NoMo = OT + 18Q

There are, 1, partitions and, 3, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 6
out of total no. of elements equal to 6

dim span idems 3 vs no. of
"PT1" ={{1, 3, 4},{2, 5, 6}}
"RG1" = {4, 5}
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"RG2" = {3, 6}
"RG3" = {1, 2}
MC=
Mc-scaled =
000O00O0
000O00O0
000O00O0
NeMc =
00000
000O00O0
000O00O

Eigenvalues M,

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

Eigenvalues N¢

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

Eigenvalues M-scaled

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

Eigenvalues N¢-scaled

2
2
-1
-1
-1

NI N LN
= [ =

Sk
_

O O ©O O © o

2 -1
2 -1
-1 2
-1 -1
-1 -1
-1 2
-1
1 =
-1
1 =
-1
- 1
-1 =1
2 2
=1 =1
2 2
-1
- 1
McNe¢ =

O O O © O o

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

NullSpace M,
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=

M

O O O O o o

- I\)|| N|
—

= N|
—_

[y

O O O ©O O o

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

I o

—_
m| I o m| I
—_ —_

|
_

m|| m|| ol oun m|
[ [

(2] [V, BN« [V, ] m|

Nc-scaled =

U1|

m|

commutator =

SO O O ©O O O

O O O © O o

o O O O O O

u1|| = = u1|| =
= =

!
—

oSO O O © O O

' G’|,|_. %) m|

[<2] (%, <] [V, ] Ch|

1 -1

6

5

6
-1

6
1 -1

6

5

6

5

6

-1 -1
1 5 =5
-1
< 1 1

-1 -1
1 5 <

-1 -1
1 = <
-1
s b
-1
s b
00O
00O
00O
00O
00O
00O
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{{1,0,0,1,0,1]I[0,0,0,-1,1,0],[-1,1,0,0,0,0],([1,0, 1, 1,0, 0}
NullSpace N¢

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

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

Eigenvalues Ny

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

NullSpace My

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

NullSpace Ny

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

[3.,-3,3.,-3.,3,-31]

Eigenvalues N

[0,0,0,0,3.,-31]

NullSpace M

{}
NullSpace N

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

Harmonic Basis

= = O O = O

= = O O ~» O
= =R O O ~r O

O O B R O K
O O R = O
O O r Rr O B
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