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T-Run

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

POSSIBLE RANKS

1x12
2X6
3x4

BASE DETERMINANT 231/2048, .1127929688
NullSpace of A
{2,3},{1,4,5, 6}
Nullspace of A
[{1, 6},{4, 5} °," [{3},{2}]
STRATIFIED CYCLE COVERS

Degree 0
1

Degree 1
0

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

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

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

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

Degree 6
4 v[1] v[2] v[3] v[4] v[5] v[6]
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TRACE TWO =1
det AT =0
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o [e][¥;]
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o o= o
[<2] [, <] [V, ] o

AT =

o o=
o [«2]19,]
o

A=
[2][;1

|

[e][¥,1
o
o
o

AT rankingis 2, "vs", 4
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Level 2det = =—~— (1+5)( =33 —7s—s2+§3)(7+2s5s+52)(=1+5)

2048
RANK of R is 4
R rankingis 2, "vs", 4
RBAR ranking 2, "vs", 4
RANK of B is 3
B ranking is 2, "vs", 3
BBAR ranking 1, "vs", 2

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

Eigenvalues

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

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

NullSpace of R

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

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

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

NullSpace of B*
{[1,0,0,0,0,-1],[0,0,1,0,-1,0], [0, 1, 0,0, -1, O}
FIXED POINTS DIMENSION 1
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2 1
021110
000030 2 91,12
303133
000600 L
000006 1303501
PROTO-M = N =
060000 1,221
3 3 3 3
30000 3 L,
006030 130301
2 1
021110

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

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

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

Group spectrum 1+t + t2

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

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

m2 =10,0,01,0,0,2,0,0,0,0,2,0,0, 1]
supp M2 ={4, 7, 12, 15}

u2=12,3,1,3,0,1,3,1,2,2,0,3,2,1, 3]
suppu2 =1{1,2,3,4,6,7,8,9, 10, 12, 13, 14, 15}

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

RPARTS [2, 1]
BPARTS [2, 2]
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w9

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

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

[2,4,4,2]

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

N by blocks, N - check: true

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

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

LIE STRUCTURE

Dimension of Lie algebra: 13, Shape: 3 e 10/8

0 01

-1 11

0 10

CLB =

1 00

0 10

0 01

R and B Cycles. V.

11 11 1 1
737072370 005005
11 11 1 1
2397230 003003
11 11 1 1
2202320 003003
PR=11 1 1 0 = 1 1
239230 003003
11 11 1 1
13072730 003003
1 1 1 1 1 1
320230 0030073

Qrin Vec(K)?, {{1, 2, 4, 5}}, true

Qg in Vec(K)? , {{3, 6}}, true
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-1 1 =1 -1 1 1
12 2 2 6 6 12
1l -1 -1 1 1 =5
12 6 6 6 2 12
1 -1 -1 1 1 =7
4 6 6 2 6 12
V=

> 1 1 -1 -1 -1
12 6 6 6 2 12
1 -1 -1 1 1 =7
4 6 6 2 6 12
-1 1 -1 -1 1 1
12 2 2 6 6 12

Omega-checks true, true

(11 11 11 11 -v)~1
1TR—(4 707 3 O)VS(4 707 3 0) uQg vs Q(I-V)

mg=(0 03 00 %)vs(0 01 00 L) udpusau+y)?

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

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

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

g1 = 1
[[1, 2]]

92
linear dimension, 2
"Symmetric?", true

Is Z in Vec(K)? true
(h[1] h2])
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"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 0)
01

2, "coeff", 1

2[2]=<0 1)
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. —-1.

PermChars :=

Group spectrum: 1+ t+ t2

= N =

= O K

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

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

n-choose-rank

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

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

KERNEL HIERARCHY

m2=(00010020000200 1)

{4,7,12, 15}

u2=(23 130131220321 3)

{1,2,3,4,6,7,8,9, 10, 12, 13, 14, 15}

picheck (1 2 2 2 2 3)

ml=(122 2 2 3)
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picheck (1 2 2 2 2 3)

Column Projections

000O0O0OT1
2 1
0000§§
000O010
Py = L idem-checks NO-checks
0000§§
000O0OT10
000O0O0OT1
000O0O01
2 1
OO§OO§
001000
Py = ) , idem-checks NO-checks
OO§OO§
001000
000O0O01
1 2
O§O§OO
01 00O0O0
020100
P3 = idem-checks NO-checks
000100
2 1
O§O§OO
1 2
O§O§OO
1 00000
1 2
§000§0
000O0OT1O0
Py = , ) idem-checks NO-checks
§OOO§O
000O0OT1O0
1 00000

Row Projections
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0 1 s -t
1 0 0 -—-s+t
0 -1 - t
ker Mg = s RB checks
-1 0 0 s-t
0 -I| |-s t
0 1 s -t
11 -1 s 0 t
10 O t s—t
00 1 t s+t -t
ker M. = RB checks
01 O s s —s+t
00 1 t s+t -t
11 -1 s 0 t
nxt = (3 3 0)
2 1
1§O§Ol
2 1 12 100001
313033
1 5 010000
19313190  lopo1010
RNgR* = RR* =
log2q121 000100
3 3 3 3
) , 001010
031310 100001
2 1
1§0§01
100101 100001
011010 011010
011010 011010
BNgB* = , BB* =
100101 000100
011010 011010
100101 100001

Do these reconstitute N? , true

Ranks: 4, 3, "vs", 2
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3 3 3 3
o 5 3 3 373 1, 1 1
0 1530 3 0 3
1_80000E
-3 3
- 0 0 0 0 3 0O 000 0O
CNM = 3 5 Skew T = . ) Skew Omega =
= 0 0 0 0 3 5 0 00 0 g
== 90 o o o 3 0O 0 0O O 0 O
? ? =1 -1 og=Lg o
-3 -3 =3 =3 3 18 9
‘322220
o 1L 1 1 1 1
12 12 12 12 6
—1 1
ﬁOOOOﬁ
-1 1
> 0 0 0 0 5
—1 1
ﬁOOOOﬁ
-1 1
> 0 0 0 0
-1 -1 -1 -1 -1
12 12 12 12
1 2
; X 130%£01
3000320
2 2 1 2 2 1
313033
030300
003003 o§1%1o
Mg = Np =
0=lo 30300 0=, 1 1
3 3 303133
20003 3
2 1
051310
0030%%
192901
13 3
"IS NM a combination of T and Omega?", true
NM = 9T + 0Q

"IS NM in Vec(K)?", true
NM(30223%%0201§)

“IS MN in Vec(K)?", false
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MN(3 0223130201 3)
'r=18/1,rank=2,ratio=9/1,n2/r=18/1
T'=18/1,r' =1/2,7/n%=1/2

p2 =13/72 ,min T = 13/2, T-check is positive? 23 /2
max r = 72/13 , r-check is positive? 23/36
IS NOMO a combination of T and Omega? , true
NoMg = OT + 18Q
There are, 2, partitions and, 4, ranges, with a group size of, 2

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

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

"RG1" = {5, 6}
"RG2" = {3, 6}
"RG3" = {2, 4}
"RG4" = {1, 5}
59 11 -13 35 -13 59
5 -1 -1 -1 -3 EE R et £ R Rt & R+
> L5 P 72 72 72 72 72 72
i 5 11 5 35 -13 35 11
= 2 -1 2 -1 > 72 72 72 72 72 72
1 3 13 35 59 1l 59 -13
=1 1 2 -1 -1 3 72 72 72 T2 72 72
Mc = 2 2 N¢ =
1 5 35 -13 11 59 11 35
> 2 -1 2 -1 > 72 72 72 72 72 72
~13 35 59 11 59 —13
1 -1-1-120 72 72 72 72 72 T2
-3 -3 3 -3 9
- > 5 > 0 3 59 11 -13 35 -—13 59
4 2 2 2 4 72 72 72 72 72 72
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1 =2 =2 -2 4 -3 1 W -13 35 -13
5 5 5 5 5 59 59 59 59
-1 -1 -1 -3 11 35 —-13 35
z 1z 1 77 59 1 S5 39 5
-1 -1 -1 -1 3 —-13 5 11
7 2 ' 7 7 3 59 59 1 55 1
Mc-scaled = Nc-scaled =
-1 4 =zl 7 =1 =3 35 =13 11 1 il
4 2 2 4 59 59 59 59
1 -1 -1 -1 —-13 35 11
2 2 2 2 1 O 59 59 1 55 1
=1 =2 2 =2 11 -13 35 -13
3 3 3 3 0 1 1 5 5 59 59
0000O00O0 000O0O00O0 0000O0O0
000O0O0O 000O0OO0 000O0O0O
0000O0O0 000O0O00O0 0000O0O
NcM, = McN¢ = commutator =
0000O00O0 000O0O00O0 0000O0O
0000O00O0 000O0O00O0 0000O00O0
0000O00O0 000O0O00O0 0000O0O

Eigenvalues M¢

[0.,0.,0.,4.,6.454163456, 1.045836544]
Eigenvalues N¢

[0, 0., 0., 1.916666667, 2.187184271, 0.8128157289]
Eigenvalues M.-scaled

[0, 0., 0., 3.139758004, 0.6081028905, 2.252139106]
Eigenvalues N-scaled

[0, 0., 0., 2.338983051, 2.669106229, 0.9919107206]
NullSpace M,
{{fo,0,1,1,1,0]1I0,1,0,-1,0,0],[1,0,0, 1,0, 1]}
NullSpace N,
{-1,1,0,1,-1,0[0,0,1,0,-1,0],[-1,0,0,0, 0, 1]}
Eigenvalues Mg

[0, 0, 6.,7.220409754, 0.985615375, 3.793974871]
Eigenvalues Ny

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

NullSpace Mg

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

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

Eigenvalues M
[-3.,3.,-3.432368417,3.432368417,-1.311048073, 1.311048073]
Eigenvalues N

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

NullSpace M

{}

NullSpace N

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

Harmonic Basis

e

TRACETWO =1
detAT =0

o O
[e2][¥,}

o

o

o

o o=

o
o
o
(2] [V, B[V, ]

A=

AT =

o o=
o [«2][9,]
o

[e21[9, 1
|~

A=
[e2][¥,}
o
o
o

AT ranking is 3, "vs", 5

Level 2 det = —1+s)(3+s)(—7+s)(11—4s+52)

_1 (
2048
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RANK of R is 5

R ranking is 3, "vs", 5
RBAR ranking 1, "vs", 3
RANK of B is 4

B ranking is 1, "vs", 4
BBAR ranking 1, "vs", 4

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

Eigenvalues

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, 1, 0, 0, O1}

NullSpace of B

{[o, 1,0,0,0,0],1[1,0,0,0,0, O]}
NullSpace of R*

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

NullSpace of B*

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

020110 011110
2 002 22 100111
PROTO-M = 000224 N = 100111
122003 111001
122003 111001
024330 011110

"RANK of Nis ", 3, "RANK of M is ", 5
"RANK of the KERNEL is ", 3

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

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

degree 2: % (2v[1lv[2] + v[1Iv[4] + v[1]v[5] + 2Vv[2]v[4] + 2v[2]v[5] + 2v[2]v[6] + 2Vv[3]v[4] + 2Vv[3]v[5]
+4v[3]v[6] + 3v[4]vI6] + 3v[5]v[6])
degree 3 : % (vI1lv[2] + v[2]vI6] + 2v[3]v[6] ) ( v[4] + Vv[5])
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Group spectrum 1+t + 2+ ¢3
KERNEL STRUCT URE

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

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

m3=10,110,000000000,0,1,1,0, 2, 2,0]

supp w3 ={2, 3, 15, 16, 18, 19}

u3=[011,01,1,0,00,0,0,0,0,0,1,1,0,1,1,0]

supp u3 =1{2, 3,5, 6, 15, 16, 18, 19}

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

RPARTS [1]

BPARTS [1]

« = (1)

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

3,1, 2]
B-BLOCKS,

[1, 3, 2]

with invariant measure, [1, 1, 1]

N by blocks, N - check: true

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

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

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

001
100
100
CLB =
010
010
001
R and B Cycles. V.
1 1 1 1 1
03003 3 005005
1 1 1 1 1
03003 3 0050053
1 1 1 1 1
03003 3 005005
Q= L | %7 11
03003 3 0005350
1 1 1 1 1
03003 3 0005 30
1 1 1 1 1
03003 3 0050053
Qr in Vec(K)?,{{2, 5, 6}}, true
Qpin Vec(K)?, {{4, 5}, {3, 6}}, true
-1 1 -1 -1 1 1
12 2 2 6 6 12
1l -1 -1 1 1 =5
12 6 6 6 2 12
1 -1 -1 1 1 =7
4 6 6 2 6 12
V=
5 1 1 -1 -1 -1
12 6 6 6 2 12
-1 1 1 -1 -1 7
4 6 6 2 6 12
-1 1 =1 -1 1 1
12 2 2 6 6 12
Omega-checks true, true
"I+V is singular”
= 1 11 1 11 _y)~1
nR_(o 1 ool 3)vs(o L ool 3) U vs Q(-V)
11 11 -1
7TB=(0 0 36 6 §)V5(0 00O00O0 0) UQBVSQ(I+V)
LOCAL GROUPS
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1, "partition”, {{4, 5}, {1, 6}, {2, 3}}
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17 "range"’ [3l 5’ 6], [[6’ 5’ 5’ 3’ 3’ 6], [67 3! 3! 5! 5! 6]’ [5, 6, 6’ 3, 3, 5]7 [5’ 3’ 3’ 6’ 6’ 5]’ [3l 6’ 6’ 5’ 5’ 3],

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

21 "range"l [3, 4, 6], [[6l 4’ 4’ 3’ 3, 6], [6l 3! 3! 4) 4) 6]’ [4, 6, 6, 3, 3, 4]l [4l 3’ 3’ 6’ 6’ 4]’ [3, 6, 6, 4, 4, 3],

[3,4,4,6,6, 3]

3! "range") [2, 5, 6]! [[6) 5) 5’ 2, 2, 6]! [61 2] 2’ 5’ 5’ 6]’ [5, 6, 6, 2! 2! 5]l [5) 2’ 2’ 6’ 6’ 5]! [2, 6, 6, 5, 5, 2]l

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

41 "range") [2! 4! 6]! [[6’ 4) 4’ 2’ 2’ 6]! [6l 2, 2, 4’ 4’ 6]’ [4! 6’ 6’ 2! 2! 4]l [4) 2) 2’ 6’ 6’ 4]) [2’ 6’ 6’ 4! 4! 2]l

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

57 "range"’ [1’ 21 5]7 [[5’ 2’ 2’ 1’ 1’ 5]1 [51 1l 1l 2! 2! 5]’ [21 51 5! 11 11 2]l [2’ 1’ 1’ 5’ 5’ 2]’ [1’ 51 51 21 21 1]7

[1,2,2,5,5,1]]

67 "range"’ [1’ 2’ 4], [[4’ 2’ 2’ 1’ 1’ 4]’ [4l 1l 17 2! 2! 4]’ [21 4’ 4’ 1’ 1’ 2]7 [2’ 1’ 1’ 4’ 4’ 2]’ [1’ 4’ 4’ 2’ 2’ 1],

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

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

g1 = |1, 2]
g2= 1

g3 = |II1,3,2]]
g4 = 2,31
gs = I[1,3]]

linear dimension, 5
"Symmetric?", true

Is Z in Vec(K)? true
(h[2] 2h[1]- k2] O h[2] AI2])

"Basis for Z(G)"

1, "coeff", 2

Z[1]=

O O
S = O
o

2, "coeff", 1

01
Z[2]=|1 0
11

O = =

Check abelian

010
100

001

08/21/2008 02:15 PM



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

1, 2, true
1. 1. 1.
EIGS =
2. —-1. -1.
PermChars :=
111111
13011
13011
111111

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

KERNEL HIERARCHY

m3=(01100000000000110220)
{2,3, 15, 16, 18, 19}
w3=(01101100000000110110)
{2,3,5,6, 15, 16, 18, 19}

picheck (2 4 4 4 4 6)

u2=(%

Wl
Wl
w|—=
o
o
|=
|=
|=
|
=
|=
o
Wl
Wl
~~—

picheck (4 8 8 8 8 12)

picheck (4 8 8 8 8 12)

Column Projections
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00O00O0
0010
0010
P =
00O00O0
00O00O
00O00O0
00O00O0
0010
0010
Py =
00O01
00O01
00O00O0
00O00O
0100
0100
P3 =
00O00O
00O00O0
00O00O0
00O00O
0100
0100
Py =
00O01
00O01
00O00O0
1000
0100
0100
Ps =
00O00O0
00O00O0
1000
1000
0100
0100
Pg =
00O01
00O01
1000

Row Projections

O =B B O O O O O O O ©o o O R B O O O O O O ©O O O O B B O O O
_ O O O© O = _ O O O O K

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

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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1 3
00003
1 1
011000
o%%ooo
PPy = L1 idem-checks
000330
1 1
0003 30
1 3
000032
1 3
00003
0%%000 2 22226
- 144223
0332000 144223
T-= NM =
0o0o0lloy 122 4 43
2 2
- 1224 43
000550 222226
1 3
00003

CHECKING NULLSPACES
mA=1[1,2,-2,0,0, -1]

-10 0 0 0 1) (00O O O O
kerNe=[0 1 -1 0 0 O —-s s 0| RBchecks
0 00 1 -10 (so0o0 -ttt —s

o

mAviaker NC (-1 2 0)

1 0 0 s+t
0 1 -s+t -s
0 1 -s+t -s
ker Mg = RB checks

-1 -1 s—t -t
-1 -1 s—t -t

1 0 0 s+t
010 00 s+t
001 st O
001 t O
ker M¢ = s RB checks
100 ts O
100 S 0
010/ \00 s+t
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nxt=(2 2 2)

100001 100001
011000 01 00O00O
011000 001000
RNgR* = » RR* =
000110 000100
000110 000O0OT1O0
100001 100001
100001 100001
011000 011000
011000 011000
BNgB* = , BB* =
000110 000100
000110 000O0OT1O0
100001 100001
Do these reconstitute N? , true
Ranks: 5, 4, "vs", 3
0o o0oo0o01
o 1 1 1 1 2 2
-1 0 0 0 0 1 0O 00O0O00O
-1 0 0 0 0 1 0O 00O0O0O
CNM = Skew T = Skew Omega =
-1 0 0 0 0 1 0O 000O00O
-1 0 0 0 o0 1 0O 00O0O0O
-2 -1 -1 -1 -1 0 —7100000
o L 1 1 1 1
12 12 12 12 6
-1 1
5V 0O 0 O Oﬁ
-1 1
Vi 0O 0 O Oﬁ
-1 1
V3 0O 0 O Oﬁ
-1 1
Vi 0O 0 O Oﬁ
=1 =1 -1 -1 -1
6 12 12 12 12
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1 1
Y220 100001
L2011l 011000

002112
v s | n_fortoo0o0
0715112035 "7l500110
11023 000110
L, 100001

0122333

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

NM=4T + 120

o
N~
N|—

o
Nlw

o

o

o

o

|
~——

"IS NM in Vec(K)?", true
NM(4 216244162222 2)
"IS MN in Vec(K)?", false

MN(4 2 2 82 4 42 42222 4)
T=12/1,rank=3,ratio=4/1,n2/r=12/1
T =24/1,r=2/3,7/n%=1/3

p2 = 13/72 , min T = 13/2 , T-check is positive? 11/2
max r = 72/13 , r-check is positive? 11/24
IS NOMO a combination of T and Omega? , true
NoMp =0T + 120
There are, 1, partitions and, 6, ranges, with a group size of, 6

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 36

dim span idems 4 vs no. of idems 6

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

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

Mc-scaled =

NCMC =

O O O ©O O o

O O O © O o
o O O O O O
o O O ©O O ©o

Eigenvalues M,

I Nk Dlw
—_

|
sl o o

R N
=

OONl

O O O © O o

N~

|
ML o o

O O O O O o

-1
- 0
-1 0
1 0
0 1
0 -1
1
> 0
-2
3 0
-1 0
1 0
0 1
0o -1
2
3 0
MCNC=

o O O ©O O O
O O O ©O O O

[0,0.,0.,2.,2.780776406, 0.719223594]

Eigenvalues N¢

[0.9166666667, 2., 2., 0., 0., 0.]

Eigenvalues M-scaled

[0, 0,0, 2.,3.154700539, 0.845299461]

Eigenvalues N.-scaled

w

Aw ©O O Nl= NLL Al

|
=

|
-

= O O NI- N|

o O ©O O O Oo
o O ©O O O O
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59 -13 -13 -13 -13 59
72 72 72 72 72 72
-13 59 59 -13 -13 -13
72 72 72 72 72 72
-13 59 59 -13 -13 -13
2 72 72 72 72 72
NC=
-13 -13 -13 59 59 —13
72 72 72 72 72 72
-13 -13 -13 59 59 —13
72 72 72 72 72 72
59 -13 -13 -13 -13 59
72 72 72 72 72 72
1 -13 -13 -13 -13 1
59 59 59 59
-1 1 1 —-13 -13 -13
59 59 59 59
—-13 1 1 —-13 -13 -13
59 59 59 59
Nc-scaled =
—-13 -13 -13 1 1 -1
59 59 59 59
—-13 -13 -13 —13
59 59 59 1 1 5
1 -13 -13 -13 -13 1
59 59 59 59
00 0000O00O
00 0000O00O
00 0000O0O0
commutator =
00 0000O0O
00 0000O0O
00 0000O0O

[1.118644068, 2.440677966, 2.440677966, 0., 0., 0.]

NullSpace M,
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{{0,1,1,0,0,0],10,0,0,1,1,0],[1,0,0,0, 0, 1]}
NullSpace N

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

[0, 0, 2.,6.672823700, 0.6791154995, 2.648060798]
Eigenvalues Ny

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

NullSpace My

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

NullSpace Ng

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

[0.,-2.,0.9044505452,4.333539961, -0.8573820427, -2.380608463]
Eigenvalues N

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

NullSpace M

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

NullSpace N

{[o,-1,1,09,0,0]1I0,0,0, 1, -1, 0], [1, 0, 0, O, O, -11

Harmonic Basis

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

o

o

o
[e2]]¥;]

o [e)][V;]
A~ Ol

AT =

o 9=
o [«2][¥,
o

A~
[e2][¥;]

(o] [
[e2][V,]
o
o
o

AT rankingis 3, "vs", 5

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

Level 2 det = =2 — (7+ 25+ 52)(—1+5)(—33—365— 1252+ s%)

2048
RANK of R is 4
R rankingis 3, "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[2] v[6]
"B CYCLES", 1 + v[3] v[4] v[5] v[6]

Eigenvalues

R: [0.,0.0.,0.,1,-1]

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

{lo, 1,0,0,0,0],11,0,0,0,0, O}}
NullSpace of R*
{[0,-1,1,0,0,0],[-1,0,0,0,0, 1]}
NullSpace of B*

{[-1,0,0,0,0, 1], [0, -1, 0, 1, 0, O1}
FIXED POINTS DIMENSION 1
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Wl wIN
o

WIN W[~
[

wIN
W=
o
w|—
[y
wiN

PROTO-M =

O O O ©O W o
w O O O O w
o OO O O O O
O O O O O O
O O O o © O
SO O o0 © W o

=

o

W=

(]

wIN

=

W=
wIN
=
wIN
o
W=

o
=
wIiN
-
w|—
o

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

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

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

Group spectrum 1+t + t2

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

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

m2=1(1,0,0,0,0,0,0,0,1,0,2,0,0,2,0]
supp m2 = {1, 9, 11, 14}

u2=13,2,3,1,0,1,0,2,3,1,3,2,2,3,1]
supp u2 =11, 2, 3,4,6,38,9, 10, 11, 12, 13, 14, 15}

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

RPARTS [2, 2]
BPARTS [2, 1]
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w9

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

[4,4,1,1]
B-BLOCKS,

[3,1,4,2]

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

N by blocks, N - check: true

b1 =1{1, 5, 6}
by ={1, 3, 6}
by =1{2, 4, 5}
bg =12, 3, 4}

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

LIE STRUCTURE

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

1 0 O

0 0 1

1 -11

CLB =

0 0 1

0 1 0

1 0 O

R and B Cycles. V.

1 1 1111
020002 004444
1 1 1 111
050005 003 77 37
1 1 1111
020003 0073333
= | 8T 111 1
020003 002233
1 1 1 111
030003 002233
1 1 1 1 11
0300053 002223

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

Qpgin Vec(K)?, {{3, 4, 5, 6}}, true
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-1 1 =1 -1 1 1
12 2 2 6 6 12
-1 1 1 =1 -1 5
12 6 6 6 2 12
=1 1 1 -1 -1 7
4 6 6 2 6 12
V=
> 1 1 -1 -1 -1
12 6 6 6 2 12
1 -1 -1 1 1 =7
4 6 6 2 6 12
-1 1 -1 -1 1 1
12 2 2 6 6 12
Omega-checks true, true
nR=(o 1000 %)vs(o 1000 %) QR vs Q(I-V) ~ 1
n3=(o ol 11 %)vs(o 0ol 11 %) Qg vs QU+V) 1
LOCAL GROUPS

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

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

1, "range”, [4, 6], [[6, 4, 4, 4, 6, 6], [4, 6, 6, 6, 4, 4]]
2, "range”, [2, 6], [[6, 2, 2, 2, 6, 6], [2, 6, 6, 6, 2, 2]]
3, "range’, [3, 5], [[5, 3, 3, 3,5, 5], [3,5,5,5, 3, 3]
4,"range", [1, 21,112, 1,1, 1, 2, 2],[1, 2, 2, 2, 1, 1]]

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
(h[1] h2])
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"Basis for Z(G)"

1, "coeff", 1

2[1]=<1 0)
01

2, "coeff", 1

2[2]=<0 1)
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. —-1.

PermChars :=

Group spectrum: 1+ t+ t2

= N =

= O K

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

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

n-choose-rank

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

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

KERNEL HIERARCHY

m2=(10000000102002 0)

{1, 9, 11, 14}

u2=(323101023132231)

{1,2,3,4,6,8,9, 10, 11, 12, 13, 14, 15}

picheck (1 2 2 2 2 3)

ml=(122 2 2 3)

08/21/2008 02:15 PM



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

picheck (1 2 2 2 2 3)

Column Projections

000O0O01
000100
000203
Py = idem-checks NO-checks
000100
1 2
000303
000O0O01
000001
01 0000
020003
P = idem-checks NO-checks
010000
1 2
050003
0000O01
1 2
00350350
2 1
0035030
001000
P3 = 5 ) idem-checks NO-checks
0035030
000010
1 2
00350350
100000
010000
20000
Py = idem-checks NO-checks
010000
2 1
530000
1 00000

Row Projections
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ol O MmN O m olN
o~ — o — M [9V]
o m o~ M o
— o~ m N O —
o m o~ Mmoo o
MmN O NN © = mlN
Il
=
P
—|N o —|©O o —m N
Ny o o oy —|mMm N[Oy
o —|lMm Ny M o o
m wv
rv] brw o N M N[Oy o —|o
7] 7]
e <
r_u S o —|lMm Ny M oY o
|
m = o © =¥ o ~lo o
[
2 2 I
(-
N O N O o —|N N O o o LI [a V] [oN]
o —lm O =M —Alm O —n O o o =N M
o —i|n o M | o o —Mn N N (@] o
—|mn o —|mn o o —|n o M Al M o o
o —i|n o M A o o el [ N | (22 M e 1 (2] o o
—lo O —lo O o —|© —Ho O o o —l©o o
I I
— o~
o o
o o

CHECKING NULLSPACES

[11 2’ _21 01 _21 1]

TA =

s
0 ] RB checks
s

0
0

-s -t t+s -t t+
0 0 O
0 0 O

[

-110

-1 01
-1 00 0 01
0 10 -100

mAviaker NC (-2 1 2)

ker N¢

08/21/2008 02:15 PM
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|

-

o

O ~
|

~

+

(%)

ker Mg = RB checks

= O
o |
[
O ~
|
(%)
(%)
+
~

0 1 -t -s
11 -1 t O s
00 s t+s -—s
10 O s s —s+t
ker M. = RB checks
00 1 s t+s -—s
01 0 t t —t+s
11 -1 t O S
nxt = (3 3 0)
100011 100001
011100 011000
|01 1100 |01 1000
RNgR* = , RR* =
011100 000100
100011 000010
100011 100001
2 1
10§0§1
01%1%0 100001
010100
21,4192
3 3 3 3 001000
BNpB* = ,BB* =
01%1%0 010100
000010
122,11
3 3 3 3 100001
2 1
10§0§1

Do these reconstitute N? , true

Ranks: 4, 4, "vs", 2
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3 3 3 3
0 3 2 2 23 0ol o 1l 1
_3 3 18 9 3
- 0 0 0 0 3 00000 O
‘7300003 I—goooo%
CNM = Skew T = Skew Omega =
== 90 o o o 3 0O 0 0 0O O O
2 2
-1 1
39 0 o0 o 2 ztoo0o o0 o0 %
2 2
-3 -3 -3 -3 _TlOI_Slo_Tlo
b5 7720
o 1L 1 1 1 1
12 12 12 12 ©
-1 1
=2 0 0 0 0 &
-1 1
=L 0o 0o 0 0o &
-1 1
=2 0 0 0 0 &
-1 1
2L 0o 0 0o 0o &
-1 -1 =1 -1 =1 |
12 12 12 12
1 2
101021
330000 3
2 2 2 1
015130
3 3
330003
2 2 124,291
My=10 03030 n=f>3 3 3
000303 01§1%o
003030 210142
3 3 3 3
0%030%
192,
1030 3%
"IS NM a combination of T and Omega?", true
NM = 9T + 0Q

"IS NM in Vec(K)?", true
NM(232%30%2010§)

“IS MN in Vec(K)?", false
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MN(2 3213032010 3)
'r=18/1,rank=2,ratio=9/1,n2/r=18/1
T'=18/1,r' =1/2,7/n%=1/2

p2 =13/72 ,min T = 13/2, T-check is positive? 23 /2
max r = 72/13 , r-check is positive? 23/36
IS NOMO a combination of T and Omega? , true
NoMg = OT + 18Q
There are, 2, partitions and, 4, ranges, with a group size of, 2

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

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

"RG1" = {4, 6}
"RG2" = {2, 6}
"RG3" = {3, 5}
"RG4" = {1, 2}
59 -13 11 -13 35 59
5 1 -1 -1 -3 59 13 11 -13 35 59
Z 1 > 3 3 7 72 72 72 72 72 72
—-13 59 35 59 11 -13
1 2 -1 -1-10 72 72 72 72 T2 72
12 212 3 11 35 59 35 —13 11
72 72 72 72 72 72
= -1 -1 2 -1 5 -13 59 35 59 11 =13
72 72 72 72 72 72
12 12 3 35 11 -13 11 59 35
72 72 72 72 72 72
-3 -3 3 -3 9
=3 o =3 3 3 2 50 -13 11 -13 35 59
4 2 2 2 4 72 72 72 72 72 72
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1 4 =2 =2 -2 =3 1 =13 11 =13 35 4
5 5 5 5 5 59 59 59 59
1 -1 -1 -1 -13 35 11 -13
2 V= =z = 0 59 ! 59 1 59 =9
-1 -1 4 =z 4 =3 11 35 4 35 =13 11
4 2 2 4 59 59 59 59 59
Mc-scaled = Nc-scaled =
-1 -1 -1 4 =1 3 =13 4 3 4, 11 =13
4 2 2 2 4 59 59 59 59
-1 -1 4 =z 4 =3 3 11 -13 11, 35
4 2 2 4 59 59 59 59 59
=1 -2 2 =2 —13 11 -13 35
3 0 3 3 3 1 1 59 59 59 5 1
000O0O00O0 000O0O00O 000O0O0DO
000O0O0O 000O0O0OO 000O0O0O
000O0O00O 000O0O00O 000O0O0DO
NcM, = McN¢ = commutator =
000O0O00O0 000O0O00O 000O0O0DO
000O0O00O0 000O0O00O 000O0O0DO
000O0O00O 000O0O00O 000O0O0DO

Eigenvalues M¢

[0.,0.,0.,4.,6.454163456, 1.045836544]
Eigenvalues N¢

[0, 0., 0., 1.916666667, 2.187184271, 0.8128157289]
Eigenvalues M.-scaled

[0, 0., 0., 3.139758004, 0.6081028905, 2.252139106]
Eigenvalues N-scaled

[0, 0., 0., 2.338983051, 2.669106229, 0.9919107206]
NullSpace M,

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

[0, 0, 6.,7.220409754, 0.985615375, 3.793974871]
Eigenvalues Ny

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

NullSpace Mg

{{o0,0,-1,0,1,0]1I1,-1,0,-1,0, 1}
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NullSpace Ny

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

Eigenvalues M
[-3.,3.,-3.432368417,3.432368417,-1.311048073, 1.311048073]
Eigenvalues N

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

NullSpace M

{}

NullSpace N

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

Harmonic Basis

032310
301023
210132
3010233
123201
032310
12,4}
R:[2,6,4,5, 4, 2]
B: [3,5,6,1,6, 3]
TRACE TWO =1
det AT =0
1 5
0 5 6 00O
5 1
0 00O 6
1 5
00O 3 0 3
AT = c )
& 00O 3 0
1 5
00O 5 0 3
1 5
0 5 6 00O
AT ranking is 2, "vs", 4
Level 2 det = ==L (—3+s)(11+9s+352+53)(—1+s)(—7+52)

2048
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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[4] v[5]) (1 + v[2] v[6])
"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
{[1,0,0,0,0,0]I[0,0,1,0,0, 0]}
NullSpace of B
{[0,0,0,1,0,0]I[0,1,0,0,0, O]}
NullSpace of R*
{[1,0,0,0,0,-1],[0,0, 1,0, -1, O]}
NullSpace of B*
{[0,0,-1,0,1,0],[-1,0,0,0,0, 1]}
FIXED POINTS DIMENSION 1

0000360 001110
0006 00O 001110
PROTO—M=000006 N=110001
06 0000 110001
300003 110001
006 030 001110

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

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

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

Group spectrum 1+t + t2
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KERNEL STRUCT URE

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

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

m2 =1[0,0,0,100,2,0,0,0,0,2,0,0, 1]

supp 2 = {4, 7, 12, 15}

u2=100,11101110,0,0,1,0,1,1]

supp u2 ={2,3,4,6,7,8, 12, 14, 15}

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

RPARTS [1]

BPARTS [1]

o= (1)

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

(1, 2]
B-BLOCKS,

(2, 1]

with invariant measure, [1, 1]

N by blocks, N - check: true

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

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

Dimension of Lie algebra: 9, Shape: 0 9/7
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10 O
11 -1
01 O
CLB =
00 1
01 O
10 O
R and B Cycles. V.
1 1 1 1
050005 005005
1 1 1 1
050005 005005
1 1 1 1
000550 005005
Or = 11 Q= 1 1
000550 005005
1 1 1 1
000550 005005
1 1 1 1
050005 005007
Or in Vec(K)? , {{4, 5}, {2, 6}}, true
Qg in Vec(K)?, {{3, 6}}, true
-1 1 =1 -1 1 1
12 2 2 6 6 12
-1 1 1 =1 -1 5
12 6 6 6 2 12
i -1 -1 1 1 =7
4 6 6 2 6 12
V=
- -1 -1 1 1 1
12 6 6 6 2 12
1 -1 -1 1 1 =7
4 6 6 2 6 12
-1 1 -1 -1 1 1
12 2 2 6 6 12

Omega-checks true, true

"I-V is singular”

NI
ENE
EN

me=(0 %0 Jvs(0 0 000 0) udgysQ(-v)7!

nB=(o 0

o
o
N|—
N —
<
w
—
o
o
N~
o
o

1 %) uQg vs Q(l+V) ~1

LOCAL GROUPS

1, "partition”, {{1, 2, 6}, {3, 4, 5}}
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1, "range", [5, 6], [[6, 6, 5, 5, 5, 6], [5, 5, 6, 6, 6, 511
2,"range", [3, 6], [[6, 6, 3, 3, 3, 6], [3, 3, 6, 6, 6, 3]]
3,"range", [2,4],[[4,4,2,2,2,4],[2,2, 4,4, 4,2]]
4, "range", 1, 5], 5, 5,1, 1, 1, 5], [1, 1, 5, 5, 5, 1]]

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

g1 = 1

92 [[1, 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 =
(1. —1.)

PermChars :=

= N =
= O

Group spectrum: 1+ t+ t2

Molien Series to order 10: 1+ t+2t2+2t3 +3t4 +3t° +4t° + 4t7 + 5¢8 4+ 5¢9 1 6¢10

n-choose-rank
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{1,[1, 21}, {2, [1, 31}, {3, [1, 4]}, {4, [1, 51}, {5, [1, 61}, {6, [2, 31}, {7, [2, 41}, {8, [2, 51}, {[2, 6], 9}, {10, [3, 41},
{11, [3, 5]}, {12, [3, 61}, {13, [4, 5]}, {14, [4, 6]}, {15, [5, 6]}
KERNEL HIERARCHY
m2=(000100200002001)
{4,7,12, 15}
w2=(011101110001011)
{2,3,4,6,7,8,12, 14, 15}

picheck (1 2 2 2 2 3)

picheck (1 2 2 2 2 3)

Column Projections

000O0O01
000O0O01
0O000O0T1O0
Py = idem-checks NO-checks
000O0T1O0
00O0O01O0
000O0O01
000O0O01
000O0O01
001000
Py = idem-checks NO-checks
001000
001000
000O0O01
01 00O0O
01 00O0O
000100
P3 = idem-checks NO-checks
000100
000100
01 00O0O
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100000
100000
000010
Py = idem-checks NO-checks
000010
000010
100000
Row Projections
1 1 1
630003
1 1 1
6300073
1 1 1
003339
PP = 11 idem-checks
003330
1 1 1
003330
11 1
6300073
1 1 1
§ 30005 ] 0
3000 3
11 1 2 2
630002
3 9
3000 3
111 2 2
003330
T = NM=]|0 03 330
1 1 1
0033530 003330
003330P0
0o03izfo0
330002
119001
6 3 2
CHECKING NULLSPACES
mA=1[-1,2,-2,2,0,-1]
-1100 0 O 0 -s -t 0 t s
010 -10 0 0 0 0 OO
ker N¢ = RB checks
001 -10 t 0 -s s -t
-1000 0 1 0 0 0 0 0O

mAviaker NC (2 -2 2 -1)
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0 1 S -t
1 0 0 —-t+s
0 -1 - t
ker Mg = s RB checks
-1 0 0O t-s
0 -1 —s t
0 1 s —t
10 O s s+t —s
11 -1 s t 0
01 O t O s
ker M. = RB checks
00 1 t s 0
01 O t O s
100 s s+t —s
nxt = (3 3 0)
110001 100001
110001 010000
001110 001010
RNgR* = » RR* =
001110 000100
001110 001010
110001 100001
110001 100001
110001 010000
001110 001010
BNgB* = ,BB* =
001110 000100
001110 001010
110001 100001
Do these reconstitute N? , true
Ranks: 4, 4, "vs", 2
3 3 3 3
0 3 2 2 23 . )
0 EOOOg
= 0 0 0 o0 3
-1 1
< 0 0005
= 0 0 0 o0 3
CNM = SkewT=|0 0 0000 Skew Omega =
= 0 0 0o o 3 0 0 0000
_3 3 0 0 00OODO
700005 ) )
_T%OOOO
3 =3 =3 =3 =3 9
2 2 2 2
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o L 1L L1 1 1
12 12 12 12 6
-1 1
5Vl 0O 0 0 O 13
-1 1
- 0O 0 0 O 1>
-1 1
5Vl 0O 0 0 O 13
-1 1
5Vl 0O 0 0 O 13
=1 =1 -1 -1 -1
12 12 12 12

3 3
= 000350
2 2 110001
030300 110001
" 003003N_001110
0 03 0300 0 001110
200033 001110
110001
3 9
003055
"IS NM a combination of T and Omega?", true
NM = 9T + 0Q

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

NM(3 0

N|©

000 3 %)

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

MN(3 03 000 3 3)

T=18/1,rank = 2, ratio=9/1, n/r = 18/1
T =18/1,r =1/2,7/n%*=1/2

pz = 13/72 ,min T = 13/2 , T-check is positive? 23 /2
max r = 72/13 , r-check is positive? 23/36
IS NOMO a combination of T and Omega? , true
NoMg =0T + 18Q

There are, 1, partitions and, 4, ranges, with a group size of, 2
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KERNEL HAS LINEAR DIMENSION 8
out of total no. of elements equal to 8

dim span idems 4 vs no. of idems 4

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

45 of 104

"RG1" = {5, 6}
"RG2" = {3, 6}
"RG3" = {2, 4}
"RG4" = {1, 5}
59 59 -13 -13 =13 59
5 -1 -1 -1 -3 2 22 22
I 533 1 F 72 72 72 72 72 72
_1 _3 59 59 -13 -13 -13 59
S 2 -1 2 -1 =2 72 72 72 72 72 72
_1 3 -13 -13 59 59 59 -1
S -1.2 -1 -1 3 72 72 72 72 72 72
MC= NC=
_1 _3 -13 -13 59 59 59 —13
S 2 -1 2 -1 =° 72 72 72 72 72 72
-13 -13 59 59 59 -—13
1 -1 -1-12 0 72 72 72 72 72 72
-3 -3 3 =3 9
-2 2 2 = 0 2 59 59 -13 -13 =13 59
4 2 2 2 4 72 72 72 72 72 72
-2 -2 -2 4 -3 -13 -13 -13
1 5 s 5 5§ 1 1 59 59 59 1
-1 -1 -1 -3 -13 -13 -13
2 1 2 1 2 4 1 1 50 59 59 1
-1 -1 -1 -1 3 -13 -13 -1
2 2 1 7 7 3 59 59 L+ 1 1 =5
Mc-scaled = Nc-scaled =
-1 1 =1 1 -1 =3 —13 -13 1 1 1 13
7 2 2 4 59 59 59
1 -1 -1 -1 -13 -1 -13
2 72 2 2 1 53 59 1+ 1 1 =5
-1 -2 2 =2 -13 -13 -13
3 3 3 3 0 1 1 59 59 59 1
000O0OO 000OO0ODO 000O0OO
000O0OO 000O0OO 000O0OO
0000O00O0 0O000O0O00O0 0000O00O0
NcM, = McN; = commutator =
000O0OO 000O0OO0ODO 000O0OO
000O0OO 000O0OO 000O0OO
0000O00O0 0O000O0O00O0 0000O00O0

Eigenvalues M

[0.,0.,0.,4.,6.454163456, 1.045836544]

Eigenvalues N¢

[0,0.,0.,0., 3., 1.916666667]
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Eigenvalues M.-scaled

[0, 0., 0., 3.139758004, 0.6081028905, 2.252139106]

Eigenvalues N-scaled

[0, 0., 0.,0.,3.661016949, 2.338983051]

NullSpace M,

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

NullSpace N

{{0,0,0,1,-1,0]1I1,0,0,0,0, -1}, [0, 1,0, 0, O, -1], [0, O, 1, O, -1, OJ}
Eigenvalues My

[0, 0., 6.,7.220409754, 0.985615375, 3.793974871]

Eigenvalues Ny

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

NullSpace Mg

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

NullSpace Ny

{[o, -1,0,0,0,1]I0,0,0,1,-1,0],[0,0,1,0,-1,0],[1, -1, 0, 0, 0, O]}
Eigenvalues M
[-3.,3.,-3.432368417,3.432368417,-1.311048073, 1.311048073]
Eigenvalues N

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

NullSpace M

{}
NullSpace N

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

Harmonic Basis
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{2, 5}

TRACETWO =1
detAT =0

o O
[e2][V;]

(@]

o

(]

o (2] (¥,

(@]
(]
(@]
|l O

A~

AT =

o A=
o (2] (¥,
o

[e2]19;]
|

o
o
o

[l 1]
[e2][V;]

AT rankingis 3, "vs", 5

_ -1 . _ _ 2 4 _ 2
LeveIZdet—2048( 1+s)(—-33-20s+4s“+s7)(=-7+5s°)

RANK of R is 4

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

Eigenvalues

R: [0.,0.0.,0.,1,-1]

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

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

NullSpace of R*
{[0) _11 O! O! ]-1 O]l [_]-1 O! O! O! O! 1]}
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NullSpace of B*
{{1,0,0,0,0,-1],[0, 1,0, -1, 0, O]}
FIXED POINTS DIMENSION 1

03 0000 0101

300003 1010

000O0©6O 0101
PROTO-M = N =

0 00O0OG®G 1010

006 000 1010

03 0600 0101

"RANK of Nis", 2, "RANK of Mis ", 6

"RANK of the KERNEL is ", 2

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

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

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

Group spectrum 1+t + t2
KERNEL STRUCT URE

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

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

m2=1[1,0,00,0,00,0,1,0,2,0,0, 2, 0]
supp m2 =1{1,9, 11, 14}

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

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

RPARTS [1]
BPARTS [1]

o= (1)

_H O O =, O =

O B B O ~r O

08/21/2008 02:15 PM



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

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

(2, 1]
B-BLOCKS,

(1, 2]

with invariant measure, [1, 1]

N by blocks, N - check: true

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

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

Dimension of Lie algebra: 10, Shape: 0® 10/8

0 0 1

1 0 O

1 -11

CLB =

1 0 0

0 1 0

0 0 1

R and B Cycles. V.

1 1 1 1
050005 007005
1 1 1 1
050005 000550
1 1 1 1
050005 005005
QGR=1 | 8= 11
050005 000550
1 1 1 1
050005 000750
1 1 1 1
050007 005007

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

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

49 of 104 08/21/2008 02:15 PM



50 of 104

Omega-checks true, true

“I+V is singular”

1TR=(0

1TB=(0

0

N|—

o

1
4

0

1
4

1
4

LOCAL GROUPS

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

Lvs (0

)vs (0

N[~

0

0

[

=
N

.
=

0

= =
Nlm EN N|

iy
N

=

[ay

N[~

0)

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

uQg vs QU+v) ~1

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

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

3, "range", [3, 5], [[5, 3, 5, 3, 3, 5],[3,5, 3,5, 5, 3]]

4,"range", [1, 2], 12,1, 2,1,1,2],[1, 2,1, 2, 2, 1]]

"group has", 2, "elements" Group element 1,1 = <

g1 = 1
[[1

9?2

, 2]

linear dimension, 2

"Symmetric?", true

Is Z in Vec(K)? true

(h[1] h[2

])

"Basis for Z(G)"

1, "coeff",

2[1]=<

1

10
01

)

10
01
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m|' N m|' m|'
— [y [y

|
—

m|' N|
=

)

I |
_

N| | | N|
=

|
—

| c\|

) uQg vs Q(I-v) ~1
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2, "coeff", 1

20212 (o 1)
10

Check abelian

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

PermChars :=

= N =
= O

Group spectrum: 1+ t+ t2

Molien Series to order 100 1+ t+2t2+2t3 +3t4 + 32 +4t° + 4t7 + 5¢8 + 5¢9 4 6¢10

n-choose-rank

{1,[1, 21}, {2, [1, 31}, {3, 1, 41}, {4, [1, 51}, {5, [1, 61}, {6, [2, 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=(100000001020020)
{1,9,11, 14}
2=(101101001110011)
{1,3,4,6,9,10, 11, 14, 15}

picheck (1 2 2 2 2 3)

(L1 1 1111
"‘(1266664)

picheck (1 2 2 2 2 3)

Column Projections
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o
Il
O O ©O o © o
O O O O © o
O O ©O O © o
O B B O +r~r O

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

o
w
Il
O O O O O ©
O O O O O o
mH O O r O B
O O O O O o
O R L O ~r O

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

Row Projections

o o=
W= o
o W=

o
W~

PP =

o o=

W= W

[l [
o
w|—

SO O O O O ©o

SO O O ©O O O

o w—~ O

Wl W

o

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

SO O O © O O

o wlm o

wl— W~

o

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 1
6§ 03003 3 0
=03 00 3
ololloy 2 2
3 3 3
03 03320
1 1 1
6§ 03003 303002
=l 1,11 NM = 2 ’
0olollo 030330
03 03 320
ofo0oizo
303003
1 oglgpgol
6 3 2
CHECKING NULLSPACES
mA=11,2,-2,0,-2,1]
-1 0 00O01 0 0 0 0 O
0 -1 0010 0 t -t O
ker N¢ = RB checks
0O -1010 s 0O 0 -s
-1 0 100 0 -s -ts 0 t
mAviaker NC(1 -2 0 -2)
1 O ) -t
-1 0 s t
0 -1 —-s+t O
ker Mg = RB checks
-1 0 ) t
0 1 —t+s 0
1 0 -s -t
1 0 O 0 t s
0 0 1 t+s -t t
0O 1 O t 0
ker M¢ = RB checks
0 0 1 t+s -t t
1 -11 0 t
1 00 0 t s
nmxt=(3 0 3)
101001 100001
010110 010010
101001 ) 001000
RNQR* = , RR* =
010110 000100
010110 010010
101001 100001

53 of 104 08/21/2008 02:15 PM



54 of 104

BNgB* =

Do these reconstitute N? , true

Ranks: 4, 4, "vs", 2

0
-3
2
-3
2

CNM =
-3
2
-3
2
-3
1 1

0 5 13

-1

= 0

-1

= 0

-1

= 0

-1

= O

-1 -1 -1
12 12
3 3
520
3
530

M0=003
000
0 0 3
3
050

3
2

0

w O w o o

Nlw

o

o W o w

o

N[O O W O Nlw

Nlw

Nlw

w

Nlw Nlw Nw Nw

= O O = O =

R O O +~ O B
O r B O +r O
_ O O = O =
O B B O +~r O

Skew T =

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

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

O B B O = O
_ O O = O =

|
- 9 o

|
“L o o o

= O O B O =
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,BB* =

o O o O 9o

o O O o o o
|
=
o O O o o o

o O O o o o

|

NM = 9T + 0Q

_ O O O O =

SO O B O = O

O O O 9O O w+

O O O = O O

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

o O B O = O

Skew Omega =
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1 1 1
oioogog)

T

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

w|—

NM(3O 00303)

N

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

MN(3 03 00 3 0 3)

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

T'=18/1,r =1/2,71/n% = 1/2

p2 =13/72 ,min T = 13/2, T-check is positive? 23 /2

max r = 72/13 , r-check is positive? 23/36

IS NOMO a combination of T and Omega? , true
NoMg = 0T + 18Q
There are, 1, partitions and, 4, ranges, with a group size of, 2

KERNEL HAS LINEAR DIMENSION 8
out of total no. of elements equal to 8

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

"RG1" = {4, 6}

"RG2" = {2, 6}

"RG3" = {3, 5}

"RG4" = {1, 2}

\llU‘I
N|©

|
—
w

N|| (S N[V
=
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[

N

|

[y

N
\llU‘I ~
N[O N

|
=
|
=
|
=
N
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=
|
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w
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vl N|juv N

|U'I ~N
[\S] (oI ] Lo N
w

L L]
w [l
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N

4 -2 =2 - -3 —-13 —-13 -13
1 3 5 5 5 <3 1 =5 1 =5 59 1
1 -1 -1 -1 —-13 —-13 —-13
3 V=5 = 0 55 ! =9 1 1 =5
-1 -1 -1 -3 —13 —-13 -13
2 2 1 7T 1 7 1 =5 1 =5 59 1
Mc-scaled = Nc-scaled =
-1 -1 -1 ; =1 3 -13 4 =13 ; q -1
4 2 2 2 4 59 59 59
-1 -1 -1 -3 —-13 —-13 —-13
2 2 1 7T 1 7 55 ! =9 1 1 =5
-1 -2 2 =2 -13 -13 -13
3 0 3 3 3 1 1 59 1 59 59 1
00O0OO0O0O 00O0OO0O00O0 00O0OO0O0O
000000 000000 000000
000O0OO0O0O0DO0 000O0OO0O00O0 000OO0O00O
NcM, = McN¢ = commutator =
00O0OO0O0O 00O0OO0O00O0 000OO0O0O
0 0O0O0O0DO 0 0O0O0O0DO0 000OO0O00O
000OO0O0DO0 000O0OO0O00O0 000O0OO0O0DO0

Eigenvalues M¢

[0.,0.,0.,4.,6.454163456, 1.045836544]
Eigenvalues N¢

[0,0.,0.,0., 3., 1.916666667]

Eigenvalues M.-scaled

[0, 0., 0., 3.139758004, 0.6081028905, 2.252139106]
Eigenvalues N-scaled

[0, 0.,0.,0.,3.661016949, 2.338983051]

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

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

[0, 0, 6.,7.220409754, 0.985615375, 3.793974871]
Eigenvalues Ny

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

NullSpace Mg

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

{[o,0,0,-1,1,0]I1,0,0,0,0,-1],[0, 1,0,-1,0,0], [0, 0, 1, 0, O, -1]}
Eigenvalues M
[-3.,3.,-3.432368417,3.432368417,-1.311048073, 1.311048073]
Eigenvalues N

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

NullSpace M

{}

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

Harmonic Basis

e

TRACETWO =1

det AT = 2L (1) 2(1+1)2

o Ol
[e2][V,]

o

o

o

o 9=

o
o
(]
[«21[V; B[V, ]

A~

AT =

o O~
o [«2] (¥,
o

[e2]]9;]
|~

[e2][¥;]
[l
o
o
o

AT rankingis 4, "vs", 6
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a5 (~1+5) (1848 - 410s + 12852 — 14353 — 1055% — 1755 - 758 + 257 )

Level 2 det =
RANK of R is 6

R ranking is 4, "vs", 6
RBAR ranking 4, "vs", 6
RANK of B is 5

B ranking is 2, "vs", 5

BBAR ranking 1, "vs", 4

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

Eigenvalues

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

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

{}

NullSpace of B

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

NullSpace of R*

{}

NullSpace of B*
{[0,-1,1,0,0,00}

FIXED POINTS DIMENSION 1

0 2 7 4 5 0 011110

2 0 0 10 8 16 100111

7 0 0 8 10 11 100111
PROTO-M = N =

4 10 8 0 0 14 111001

5 8 10 0 0 13 111001

0 16 11 14 13 O 011110

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

"ldemSolvability Check", 3 "Trace mark", 4, "Rank mark", 4, "for kernel rank", 3

degree 1: % (vI[1]+ 2v[2] + 2Vv[3] + 2v[4] + 2Vv[5] + 3v[6])
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degree 2: % (2v[1]v[2] + 7v[1]v[3] + 4v[1]v[4] + 5Vv[1]v[5] + 10v[2]v[4] + 8v[2]v[5] + 16Vv[2]v[6] + 8V[3]

v[4] + 10v[3]v[5] + 11v[3]v[6] + 14v[4]v[6] + 13v[5]vI6])

degree 3 : % (4v[1lv[2]vi4] + 2v[1lv[2]v[5] + 8v[1]lv[3]v[4] + 13v[1]v[3]v[5] + 26V[2]v[4]v[6] + 22Vv[2]v

[51vie]l + 16v([3]vi4]vi6]l + 17v[3]v[5]vI6])

2 3

Group spectrum 1+ t+t“+t

KERNEL STRUCT URE

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

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

m3 =1[0,4,2,0,8,13,0,0,0,0,0,0,0,0, 26,22, 0, 16, 17, 0]

supp m3 ={2, 3,5, 6, 15, 16, 18, 19}
us3=1[0,110110,0,0,0,0,0,0,0,1,1,0,1, 1, 0]
supp u3 ={2, 3, 5, 6, 15, 16, 18, 19}

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

g-(iz 4 11 13 13 2 1 1
108 27 54 54 108 27 54 27

RPARTS [1]

BPARTS [1]

« = (1)

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

[3,1,2]
B-BLOCKS,

[1, 3, 2]

with invariant measure, [1, 1, 1]
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N by blocks, N - check: true

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

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

LIE STRUCTURE

Dimension of Lie algebra: 22, Shape: 11® 11/9

010

001

001
CLB =

100

100

010

R and B Cycles. V.

1 1 1 1 1 1 1 1
5666066 050003
1 1 1 1 1 1 1 1
56665606 6 030003
1 1 1 1 1 1 1 1
5666066 050003
OQp = Qg =
111111 0o0o0lly
6 6 6 6 6 6 2 2
1 1 1 1 1 1 1 1
5666066 000330
1 1 1 1 1 1 1 1
6 665606 6 0530003
Qg in Vec(K)? , {{1, 2, 3, 4, 5, 6}}, true
Qg in Vec(K)?, {{4, 5}, {2, 6}}, true

-1 1 -1 -1 1 1

12 2 2 6 6 12

1 -1 -1 1 1 =5

12 6 6 6 2 12

1l -1 -1 1 1 =7

4 6 6 2 6 12

V=

5> 1 1 -1 -1 -1

12 6 6 ©6 2 12

-1 1 1 -1 -1 7

4 6 6 2 6 12

1l =1 1 1 =1 -1

12 2 2 6 6 12

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

3
o)

Il
—
o
W=
o

LOCAL GROUPS

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

[3,5,5,6,6, 3]]
2, "range", [3, 4, 6], [[6, 4, 4, 3, 3, 6],[6, 3, 3, 4, 4,6],[4, 6,6, 3, 3,4],[4, 3, 3,6,6, 4], [3, 6, 6, 4, 4, 3],
[3, 4, 4,6, 6, 3]]
3, "range", 2, 5, 6], [[6, 5, 5, 2, 2, 6], [6, 2, 2,5, 5, 6], [5, 6,6, 2, 2, 5],[5, 2, 2,6,6,5],[2,6,6, 5,5, 2],
[2,5,5,6,6,2]]
4,"range", [2, 4, 6], [[6, 4, 4,2, 2,6],[6,2,2,4,4,6],[4,6,6,2,2,4],[4,2,2,6,6,4],[2, 6,6, 4, 4, 2],
[2,4,4,6,6,2]]
5, "'range", [1, 3, 5], [[5, 3,3, 1, 1,5}, (5,1, 1, 3,3,5],[3,5,5,1,1,31,[3,1, 1, 5, 5, 3], [1, 5, 5, 3, 3, 1],
1,3,3,5,5,1]]
6, "range", [1, 3, 4], [[4,3,3,1,1,4],[4,1,1,3,3,4],(3,4,4,1,1,3],[3,1, 1,4, 4,3],[1, 4, 4, 3, 3, 1],
[1, 3, 3, 4, 4, 1]]
7, "range", [1, 2, 5], [[5, 2, 2, 1, 1, 5], (5,1, 1, 2, 2,5],[2,5,5,1,1,2],[2,1, 1,5, 5, 2],[1, 5,5, 2, 2, 1],
[1,2,2,5,5,1]]
8, "range", [1, 2,4],1014,2,2,1,1,4],[4,1,1,2,2,4],[2,4,4,1,1,2],12,1, 1, 4,4, 2],[1, 4, 4, 2, 2, 1],
1, 2,2, 4, 4,1]]

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

001
g1 = [1,2]]
g2= 1
g3 = [1,3,2]]
g4 = 2, 3]]
gs = [[1, 3]]

linear dimension, 5
"Symmetric?", true

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

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

Z[1]=

O O
S = O
o

2, "coeff", 1

01
Z[2]=|1 0
11

O = =

Check abelian

1, 2, true

1. 1. 1.
EIGS =

2. —-1. -1.

PermChars :=

I R R
=W W R
= O O
LT R R

Group spectrum: 1+ t+ 2 +¢3

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

n-choose-rank

{1’ [1’ 2’ 3]}! {2’ [1’ 21 4]}’ {3’ [1! 27 5]}’ {47 [1l 2! 6]}1 {57 [1’ 3’ 4]}7 {6’ [1’ 3’ 5]}! {7’ [1’ 3’ 6]}’ {81 [1’ 4’ 5]}7
{9, [1, 4, 6]}, {10, [1, 5, 61}, {11, [2, 3, 41}, {12, [2, 3, 51}, {13, [2, 3, 6]}, {14, [2, 4, 51}, {[2, 4, 6], 15}, {16,
(2,5, 61} {17,3, 4, 51}, {18, [3, 4, 6]}, {19, [3, 5, 6]}, {20, [4, 5, 6]}

KERNEL HIERARCHY

m3=(04208 1300000000 26220 16 17 0)
{2,3,5,6, 15, 16, 18, 19}
u3=(01101100000000110110)
{2,3,5,6, 15, 16, 18, 19}

picheck (27 54 54 54 54 81)
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m2=(6 21 12 15 0 0 30 24 48 24 30 33 0 42 39)

(1 1 11 111111
“2‘(333300333333

picheck (54 108 108 108 108 162)

ml= (54 108 108 108 108 162)

picheck (54 108 108 108 108 162)

Column Projections

000O0O01
001000
001000
P = idem-checks
000010
000010
000O0O01
000O0O01
001000
001000
Py = idem-checks
000100
000100
000O0O01
000O0O01
010000
010000
P3 = idem-checks
000010
000010
000O0O01
000O0O01
010000
010000
Py = idem-checks
000100
000100
000O0O01

NO-checks

NO-checks

NO-checks

NO-checks
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_ O O O O =
O O O O © ©o
O O O = = O
o O O O O O
O B B O O O

o
Il
_ O O O O m
O O O O © o
O O O r L O
O B B O O O

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

0

(o)

Il
_ O O O O =
O O O O O o
O r LR O O O

O O O = = O

Row Projections

N
o
o

N|l—= N
N|— N

PP =

o
o
o

o
o
o

ENTE

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

N[= N

o

O O O O O O

o o

o

N~ N~

o

Hlw

Alw

idem-checks

idem-checks

idem-checks

idem-checks

NO-checks

NO-checks

NO-checks

NO-checks

idem-checks
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o
N~ N

o
o

EN

CHECKING NULLSPACES

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

o

0O -110 0 O
kerNe=] 0O 0 01 -10
-1 0 00 0 1 0

(%)

mAviaker NC(1 0 -1)

o
o
o
o Dlw

o N~ N~
o o
o o
o

o
N~ N
N~ N
o

o

o

o
Dlw

0
0
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NM =

S
-t

-s+t —t+s O

1 0 -s—-t —-s—-t
-1 -1 t s
-1 -1 t S
ker Mg = RB checks
0 1 ) t
0 1 s t
1 0 -s—t —s—t
100 0 s+t O
010 t 0 s
010 t O
ker M¢ = s RB checks
001 s 0 t
001 [s 0 t
100/ o s+to0
meT=(222)
100001
011000
. |01 1000
RNgR* =
000110
000110
100001

, RR*

N B R = = N

SO O O O O =

N NN B DN

N NN DN DNN

SO O O O = O

N B BN NN

O O O = O O

N D DN NN

o O »r O O O

SO B O O O O

O W W W w o

RB checks

= O O O O O
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BNgB* =

Do these reconstitute N? , true

Ranks: 6, 5, "vs", 3

SO O O O =

N Ol mﬂg [IEN

o

O O O O =

—
©ol5 ©lo ©lun

o

2

0 1
-1 0
-1 0
CNM =
-1 0
-1 0
-2 -1
1 1 1
0 5 17 12
-1
ﬁOOO
-1
ﬁOOO
-1
ﬁOOO
-1
ﬁOOO
-1 -1 -1 -1 -1
12 12 12
2 7
15 3
2
§20
7
M_§OZ
714 10 8
9 9 9
5 8 10
9 9 9
16 11
03 T

—
ol

13
9

O O O O =

uq: uq: qu

w o5

_ O O O O m
o O O ~r +r O
o O O r +r O
O B B O O O

Skew T =

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

SO 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

M

O B B O O O

O = = O O O

, BB*

o O O O o o

= O O O O =

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

NM=4T + 12Q

SO O O O O =

SO O O O o o

SO O O +» = O

O O O O O NI+

O O O = = O

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

Skew Omega =
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1
T(§OO

o
N~

1o ooool)

ENE
Nlw

"IS NM in Vec(K)?", true
NM(4 2 16244162222 2)
"IS MN in Vec(K)?", false

MN(42282442422224)
T=12/1,rank=3,ratio=4/1,n2/r=12/1
T =24/1,r=2/3,7/n%=1/3

pz = 13/72 ,min T = 13/2, T-check is positive? 11/2
max r = 72/13 , r-check is positive? 11/24
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, 6}, {2, 3}}

"RG1" = {3, 5, 6}
"RG2" = {3, 4, 6}
"RG3" = {2, 5, 6}
"RG4" = {2, 4, 6}
"RG5" = {1, 3, 5}
"RG6" = {1, 3, 4}
"RG7" =11, 2, 5}
"RG8" = {1, 2, 4}
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3 =5 5 -1 1 =3 59 =13 =13 =13 =13 59
4 18 18 18 18 4 72 72 72 72 72 72
=5 7 -1 1 -1 5 -13 59 59 -13 -13 -13
18 9 9 18 7 72 72 72 72 72
5 7 7 =L 1 =5 -13 59 59 -13 -13 -13
18 9 9 18 72 72 72 72 72 72
MC= NC=
-1 1 -1 4 _1 1 -13 -13 -13 59 59 -13
18 9 9 18 72 72 72 72 72 72
1l -1 1 _4 1 =1 -13 -13 -13 59 59 -13
18 9 9 18 72 72 72 72 72 72
=3 5 =5 1 -1 3 59 -13 -13 -13 -13 59
4 18 18 18 18 4 72 72 72 72 72 7
-10 10 -2 2 -13 -13 -13 -13
1 27 27 27 27 -1 1 50 59 59 59 1
-5 1 -1 5 -13 -13 -13 -13
3 1 "1 5§ 35 18 53 ! 1 =5 S5 39
5 -1 1 =5 —-13 -13 -13 -13
it 11 5 3 1 55 ! 1 =5 S5 39
Mc-scaled = Nc-scaled =
-1 1 -1 1 _; 1 -13 -13 -13 1 =L
18 09 9 18 59 59 59 59
1 -1 1 -1 -13 -13 -13 -13
its 3 5 11 73 55 59 59 L+ 1 =5
10 -10 2 =2 -13 -13 -13 -13
-1 27 27 27 27 1 1 50 59 59 59 1
000000 0000O0O 0000O00O0
0000O00O0 0O000O0O00O0 0000O00O0
0000O0O 0000O0O 0000O00O0
NcMc = McN¢ = commutator =
0000O0O 0000O0O 0000O00O0
000000 0000O0O 0000O00O0
0000O00O 0000O0O 0000O00O0

Eigenvalues M¢

[0, 0.,0.,2.485072161, 1.139862126, 1.875065712]
Eigenvalues N¢

[0.9166666667, 2., 2., 0., 0., 0.]

Eigenvalues M.-scaled

[0, 0.,0.,2.726443974, 1.351163554, 1.922392474]
Eigenvalues N-scaled

[1.118644068, 2.440677966, 2.440677966, 0., 0., 0.]
NullSpace M,

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

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

Eigenvalues Mg

[0., 0., 1.062640726, 1.860175760, 2.422740712, 6.654442803]
Eigenvalues Ny

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

NullSpace Mg

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

NullSpace Ny

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

Eigenvalues M

[-2.,0.5907398838, 4.322012694, -0.07291006400, -0.5049609398, -2.334881574]
Eigenvalues N

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

NullSpace M

{}
NullSpace N

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

Harmonic Basis

gy

TRACE TWO =1

det AT =0

69 of 104 08/21/2008 02:15 PM



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

o O
[e2][V;]

o

o

(]

o

o

o
[e2]]¥;]

o [e)][V;]
A~ Ol

AT =

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

(]
(]
A~
[e2][¥;]

(o] [
[e2][V,]
o
o
o

AT rankingis 3, "vs", 5

__1 _ 2y _ _
LeveI2det—2048(3+s)(11 4s+s°)(-7+s)(-1+s)

RANK of R is 4

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

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

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

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

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

NullSpace of B

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

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

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

FIXED POINTS DIMENSION 1
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PROTO-M =

O = = N O O
A N N O O O
N N N O ON
o W w N DN O
O r R HBH R O
R R =R O O K
R R R O O B
_ O O = = =
_ O O = = =
O R B R~ O

W o O N N R
w O O N N B

"RANK of Nis ", 3, "RANK of M is ", 5

"RANK of the KERNEL is ", 3

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

degree 1: L (V[1] + 2v[2] + 2v[3] + 2v[4] + 2v[S] + 3vI6])

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

degree 3 : 1 (V[1IvI3]+ 2vI2]v[6] + vI3IvI6]) (vI4]+ vIS])

Group spectrum 1+t + 2 +¢3

KERNEL STRUCT URE

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

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

m3=1[0,0,00,1,1,000,000,0,0,2,2,0,1,1,0]
supp 3 = {5, 6, 15, 16, 18, 19}

u3=1[0,110110,0000000,1,10,1,1,0]
supp u3 = {2, 3,5, 6, 15, 16, 18, 19}

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

RPARTS [1]
BPARTS [1]

« = (1)

710f 104 08/21/2008 02:15 PM



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

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

[1, 3, 2]
B-BLOCKS,

[3,1, 2]

with invariant measure, [1, 1, 1]

N by blocks, N - check: true

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

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

LIE STRUCT URE

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

1 00
010
010
CLB =
001
001
1 00
R and B Cycles. V.
1 1 1 11
050005 §0§§00
1 1 1 11
050005 §O§§OO
1 1 1 11
050005 §0§§00
Or = 11 QB_l 11
000750 §O§§OO
11 1 11
000750 §0§§00
1 1 1 11
050005 §O§§OO

O in Vec(K)? , {{4, 5}, {2, 6}}, true

Qpgin Vec(K)?, {{1, 3, 4}}, true
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=1 1 =1 -1 1 1
12 2 2 6 6 12
=1 1 1 =1 -1 5
12 6 6 6 2 12
-1 1 1 =1 -1 7
4 6 6 2 6 12
V =
-5 =1 -1 1 1 1
12 6 6 6 2 12
1 -1 -1 1 1 =7
4 6 6 2 6 12
-1 1 -1 -1 1 1
12 2 2 6 6 12

Omega-checks true, true

"I-V is singular"

nR=(o % 0 %)vs(o 0000 0) ugvsQU-v)~1

A~

1
6

n3=(l 0ollo O)vs(% 0

L 0 0) Qg vs QU+V) 1

W=
W=

LOCAL GROUPS

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

]‘, "range") [3, 5, 6], [[6) 5’ 5’ 3’ 3’ 6], [61 3! 3! 5! 5] 6]’ [5, 6, 6, 3, 3, 5]1 [Sl 3’ 3’ 6’ 6’ 5]) [3’ 6’ 6’ 5, 5, 3],

[3) 5! 5! 6) 6) 3]]
2! “range") [3! 4! 6]! [[6) 4) 4’ 3, 3, 6]! [61 3! 3! 4! 4! 6]’ [4! 6! 6! 3! 3! 4]l [4) 3’ 3, 6’ 6’ 4]’ [3, 6, 6, 4, 4! 3]!
[3,4,4,6,6, 3]
31 "range"’ [21 51 6]1 [[6’ 51 51 21 21 6]1 [6l 2] 2! 5! 5’ 6]1 [51 61 61 21 21 5]] [5’ 21 21 61 61 5]’ [21 61 61 51 51 2]1
[2’ 5) 5) 6) 6) 2]]
4! "range"’ [2’ 4’ 6]7 [[6’ 4’ 4’ 2’ 2’ 6]’ [6l 2! 2! 4’ 4’ 6]’ [41 61 61 21 21 4]l [4’ 2’ 2’ 6’ 6’ 4]’ [2’ 6’ 6’ 4’ 4’ 2]7
[2’ 4’ 4’ 6’ 6’ 2]]
57 "range"’ [1l 3! 5]7 [[5’ 3’ 3’ 1’ 1’ 5], [51 1l 1l 3! 3! 5]’ [3, 5, 5, 1, 1, 3]! [3’ 1’ 1’ 5’ 5’ 3]’ [1’ 5! 5! 3’ 3’ 1]7
[1,3,3,5,5,1]]
6! "range"l [1’ 3’ 4]! [[4l 3! 3! ll ll 4], [4l 1l 11 3! 3! 4]! [3, 4, 4, 1, 1, 3]1 [3l 1! 1! 4’ 4’ 3]! [ll 4’ 4’ 3, 3, 1]!
[1l 3! 3! 4’ 4’ 1]]

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

001
g1 = 1, 2]
g= 1
g3= 11,32
g, = [12,31]
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g5 = (1, 3]]
linear dimension, 5
"Symmetric?", true

Is Z in Vec(K)? true
(h[2] 2Ah[1] - k2] O h[2] Ah[2])

"Basis for Z(G)"

1, "coeff", 2

Z[1]=

O O =
O = O
o

2, "coeff", 1

01
Z[2]=|1 0
11

(=

Check abelian

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

PermChars :=

I R R
= W W =
= O O
R R R

2 3

Group spectrum: 1+ t+t“+t

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

n-choose-rank

{1,11,2,31}4,{2,[1, 2, 41}, {3, [1, 2, 51}, {4, [1, 2, 6]}, {5, [1, 3, 41}, {6, [1, 3, 5]}, {7, [1, 3, 6]}, {8, [1, 4, 51},
{9, [1, 4, 6]}, {10, [1, 5, 6]}, {11, [2, 3, 41}, {12, [2, 3, 51}, {13, [2, 3, 61}, {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

m=(000011000000002201T10)
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{5,6, 15, 16, 18, 19}
w3=(01101100000000110110)
{2,3,5,6, 15, 16, 18, 19}

picheck (2 4 4 4 4 6)

picheck (4 8 8 8 8 12)

ml=(4 8 8 8 8 12)

picheck (4 8 8 8 8 12)

Column Projections

000O0O01
001000
001000
Py = idem-checks NO-checks
000O0T1O0
000O01O0
000O0O01
000O0O01
001000
001000
Py = idem-checks NO-checks
000100
000100
000O0O01
000O0O01
01 00O0O
01 00O0OO
P3 = idem-checks NO-checks
000O0T1O0
000O01O0
000O0O01
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N
Il
o O O O ©o o
O O O ©O ©o o
O B B O O O

SO O O +» = O

o

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

_ O O O O ~
O O O O © o
O O O r r O
O B B O O O

Row Projections

BN
o
o

N|—= N
N|— N

PP =

o
o
o

o
o
o

I

SO O O O O ©o
_ O O O O =

SO O O ©O O O
O O O ©O O O

o o

Nl N|= o

o

o o

N[= N o

o

Hlw

Alw

idem-checks

idem-checks

idem-checks

NO-checks

idem-checks

o B

EN

o

N~ N

o

o

o N—= N

o

o

N—= N

o

o

N~ N[

o

NO-checks

NO-checks

o blw

Hlw
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NM =

N B =R = = N

N NN DM DN

N NN DN DNKN

N B DN NN

N B D N NN

O W W W w o
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CHECKING NULLSPACES
mA=[-1,2,-2,0,0, 1]

-1 0 00 0 1) (OO0 O 0 O
kerNc=l 0 0 01 -10 t 00 —-s s —t| RBchecks
0 -110 0 0 00O t -t O

mAviaker NC (1 0 -2)

1 0 —-s—t —s—t
-1 -1 s t
-1 -1 t
ker Mg = s RB checks
0o 1 t s
0 1 t s
1 0 -s—t —-s—t
100 0 0 s+t
001 st O
001 st O
ker M. = RB checks
010 t s O
010 s 0
100/ o0 s+t

nmxt = (2 2 2)

100001 100001
011000 011000
011000 . [011000
RNoR* = , RR* =
000110 000100
000110 000010
100001 100001
100001 100001
011000 010000
011000 001000
BNoB* = ,BB* =
000110 000100
000110 000010
100001 100001

Do these reconstitute N? , true

Ranks: 4, 5, "vs", 3
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1
o 1 1 1 1 2 0 00003
-1 0 0 0 0 1 0 0000 O
10 0 0 0 1 0 0000 O
CNM = Skew T = Skew Omega =
10 0 0 0 1 0 0000 O
-1 0 0 0 0 1 0 0000 O
2 -1 -1 -1 -1 0 =100000
o L L1 1 1 1
12 12 12 12 ©
-1 1
Z o 0o 0o 0o &
-1 1
Z o 0 0 0 &
-1 1
Z o o 0o 0o &
-1 1
Z o 0 0 0o &
-1 -1 -1 -1 -1
2 12 12 12
101%%0
100001
0201 12 011000
102111
w_ |1 J no_lorro00
07z 11203 "7 00110
li11023 000110
100001
021333

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

NM=4T + 120

—
Nl
o
o
EN
o
N~
N|—
o
Nlw
o
o
o
o

|—
~—

"IS NM in Vec(K)?", true
NM(4 216244162222 2)
"IS MN in Vec(K)?", false

MN(4 2 2 82 442 42222 4)

78 of 104 08/21/2008 02:15 PM



79 of 104

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

T= 12/1,rank=3,ratio=4/1,n2/r= 12/1
T'=24/1,r=2/3,1/n%=1/3

p2 = 13/72 ,min T = 13/2, T-check is positive? 11/2
max r = 72/13 , r-check is positive? 11/24
IS NOMO a combination of T and Omega? , true
NoMp =0T + 12Q
There are, 1, partitions and, 6, ranges, with a group size of, 6

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 36

dim span idems 4 vs no. of idems 6

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

"RG1" = {3, 5, 6}
"RG2" = {3, 4, 6}
"RG3" =1{2, 5, 6}
"RG4" = {2, 4, 6}
"RG5" = {1, 3, 5}
"RG6" = {1, 3, 4}
59 -13 -13 -13 -13 59
3 -1 1 45 o =3 72 72 72 72 72 72
4 2 2 4
-13 59 59 -13 -13 -13
—711_100% 72 72 72 72 72 72
-13 59 59 -13 -13 -13
1 _ =1 2 72 72 72 72 72
M.=]| 3 11 0 0 N =
-13 -13 -13 59 59 13
0 0 0 1 -1 0 72 72 72 72 72 72
0 0 0 -1 1 0 -13 -13 -13 59 59 -13
72 72 72 72 2 72
=3 1 =1 g o 3
4 2 2 4 59 -13 -13 -13 -13 59
72 72 72 72 72 72
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1 -13 -13 -13 -13 1
1 —TZ % 0o 0 -1 59 59 59 59
—-13 1 1 -13 -13 -13
_Tl 1 -1 0 0 % 59 59 59 59
—-13 1 1 -13 -13 -13
1 -1 59 59 59 59
Mc-scaled = | 2 -11 0 0 2 | Nc-scaled =
-13 -13 -13 1 1 —-13
o 0 o 1 -1 0 59 59 59 59
o o0 o0 -1 1 O -13 -13 -13 4 =k
59 59 59 59
-1 £ =2 0 0 1
3 3 1 -13 -13 -13 -13 1
59 59 59 59
0000O00O0 000O0O00O 0000O00O0
000O0O00O0 000O0O00O 000O0O0DO
000O0O00O0 000O0O00O0 000O0O0DO0
NcM, = McN¢ = commutator =
0000O00O0 000O0O00O 0000O00O0
000O0O00O0 000O0O00O 000O0O0DO0
000O0O00O0 000O0O00O0 0000O0DO0

Eigenvalues M¢

[0.,0.,0., 2., 2.780776406, 0.719223594]
Eigenvalues N¢

[0.9166666667, 2., 2., 0., 0., 0.]
Eigenvalues M.-scaled

[0, 0,0, 2., 3.154700539, 0.845299461]
Eigenvalues N-scaled

[1.118644068, 2.440677966, 2.440677966, 0., 0., 0.]
NullSpace M,

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

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

[0, 0, 2.,6.672823700, 0.6791154995, 2.648060798]
Eigenvalues Ny

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

NullSpace Mg

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

{[o,-1,1,09,0,0]I0,0,0,-1,1,0]1[-1,0,0,0, 0, 11}

Eigenvalues M

[0.,-2.,0.9044505452,4.333539961, -0.8573820427, -2.380608463]
Eigenvalues N

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

NullSpace M

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

NullSpace N

{[fo,0,0,1,-1,0]10,1,-1,0,0,0]1I1,0,0,0, 0, -11}

Harmonic Basis

011110
100111
100111
111001
111001
011110
201 [1, _11 11 _1, _11 1]
{3’4’ 5}
R: [2,5,6,5,6, 2]
B: [3, 6, 4, 1,4, 3]

TRACE TWO =1
detAT =0

o o=
[«2][V;]
o
(=]
o

o

o

o
[e2]19;]

o ol
|~ Olun

AT =

o [©2]19;]
o Ol
o

[©2]19;]
|

|

[e2][V;]
o
o
o
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AT rankingis 2, "vs", 4

LeveI2det=ﬁ(33+155—s2+s3)(—1+s)(—7+s)(1+s)2

RANK of R is 3

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

B rankingis 2, "vs", 4
BBAR ranking 1, "vs", 3

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

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

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

NullSpace of B

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

NullSpace of R*

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

NullSpace of B*

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

FIXED POINTS DIMENSION 1

001100 011110
000022 101011
100201 110101
PROTO-M = N =
102001 101011
020002 110101
021120 011110

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

Group spectrum 1+t + 2+ ¢3

KERNEL ST RUCT URE

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

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

m3=10,000,1000,0,00000,0,2,0,1,0, 0]
supp 13 = {5, 16, 18}

u3 =1[1,0,1,0,1,0,0,1,0,0,0,0,1,0,0,1,0, 1,0, 1]
supp u3 ={1, 3,5, 8, 13, 16, 18, 20}

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

RPARTS [1]

BPARTS [1]

= (1)

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

[3,1,2]
B-BLOCKS,

[2,3,1]

with invariant measure, [1, 1, 1]

N by blocks, N - check: true

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

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

LIE STRUCTURE
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Dimension of Lie algebra: 8, Shape: 0® 8/6

01 0 O
10 -11
10 0 O
CLB =
00 0 1
00 1 O
01 0 O
R and B Cycles. V.
1 1 1 1 1 1
03003 3 3035300
1 1 1 1 1 1
03003 3 3035300
1 1 1 1 1 1
03003 3 3035300
GR=l Y il PO
03003 3 3035300
1 1 1 1 1 1
03003 3 3035300
1 1 1 1 1 1
03003 3 3035300
Qr in Vec(K)?,{{2, 5, 6}}, true
Qpgin Vec(K)?, {{1, 3, 4}}, true
-1 1 -1 -1 1 1
12 2 2 6 6 12
1l -1 -1 1 1 =5
12 6 6 6 2 12
=1 1 1 =1 =1 7
4 6 6 2 6 12
V=
-2 =1 -1 1 1 1
12 6 6 6 2 12
-1 1 1 -1 -1 7
4 6 6 2 6 12
-1 1 -1 -1 1 1
12 2 2 6 6 12
Omega-checks true, true
nR=(o lool %)vs(o lool %) Qg vs Q(I-V) ~1
(1 11 1 11 -1
11'3—(3 0ollo o)vs(3 0ol1lo o) Qg vs QI+ V)
LOCAL GROUPS

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

100
"group has", 3, "elements" Group element1,1=|0 1 O

001

g1 (0

92 (1, 3, 211

g3 (1, 2, 311
linear dimension, 3
"Symmetric?", false

Is Z in Vec(K)? true
(h[l] h[3] h[2])

"Basis for Z(G)"

1, "coeff", 1

Z[1]=

O O =
o = O
o

2, "coeff", 1

010
Z[2]=|0 O
100

[

3, "coeff", 1

00
Z[3]=|10
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/
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PermChars ;=

_ W W

2 3

Group spectrum: 1+ t+t“+t

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

KERNEL HIERARCHY

m3=(000010000000000201O00)

{5, 16, 18}

u3=(10101001000010010101)

{1, 3,5, 8, 13, 16, 18, 20}

picheck (1 2 2 2 2 3)

)

<
N
]
—_—
|—=
w|—
W=
w|—
o
w|—
o
w|—
W=
W=
o
W=
Wl
W=
W=

picheck (2 4 4 4 4 6)

Column Projections
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O = O = O O
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N
Il
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SO O B O = O
O O O ©O O O
SO O O O O O
SO B O = O O

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

Row Projections

o
N|—
o

o
o
N[~

PP =

o
N|—
o

o
o
N[~

I

SO O O O O ©o
_ O O O O =

N|—=

N|—=

= O O O O =

N[~

N~

Hlw

Alw

idem-checks

idem-checks

idem-checks

idem-checks

o B

EN

N~

N~

N|—

N|—=

N|—=

N|—=

N|—

N|—

NO-checks

NO-checks

NO-checks

o blw

Hlw
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NM =

N B =R = = N
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CHECKING NULLSPACES
mA=1[-1,2,-2,-2,2,1]

-100 0 O0 1 O 000OO0OO
kerNce=l 0O 01 0 -10 O 0 0 O O O] RBchecks
0 10 -1 00O -t 0000t

mAviaker NC (1 -2 2)

1 0 O 0 s t
0O 1 O -s+t —-s O
ker My = 0 0 1 Ttrs 0t RB checks
-1 0 -1 -5+t —-s O
-1 -1 0 -t+s 0 -t
1 0 0 0 s ot
0 0 01 0 s t 0
0 1 00O s —-s st
kerMC=o 0 10 t 00 RB checks
1 0 00O s —s st
1 -110 0 0 s
0 0 01 0O s t O
nmxt=(2 0 2 2)
100001 100001
010100 010100
RNOR*=001010,RR*=001010
010100 010100
001010 001010
100001 100001
100001 100001
010100 010000
BNOB*=001010,BB=001010
010100 000100
001010 001010
100001 100001

Do these reconstitute N? , true

Ranks: 3, 4, "vs", 3

88 of 104 08/21/2008 02:15 PM



89 of 104

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

1

o 1 1 1 1 2 0 0000 3
-1 0 0 0 0 1 0 00000
-1 0 0 0 0 1 0 00000

CNM = Skew T = Skew Omega =
-1 0 0 0 0 1 0 00000
-1 0 0 0 0 1 0 00000
-2 -1 -1 -1 -1 0 —7100000

o L 1 1 1 1
12 12 12 12 6

-1 1

o 0 0 0 0 55

-1 1

o 0 0 0 0 55

-1 1

o 0 0 0 0 55

—1 1

5 0 0 0 0 55

-1 -1 -1 -1 =1 4
12 12 12 12
101100 100001
02 0022 010100
102201 001010

Mo = No =
102201 010100
02 0022 001010
021123 100001

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

NM=4T + 120

1 3 1
T(oiozooooz)
“IS NM in Vec(K)?", true
NM(1 4162222 2)

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

MN(Q2 4 2 422 2 2 4)
T=12/1,rank=3,ratio=4/1,n2/r=12/1
T'=24/1,r =2/3,1/n%=1/3

pz = 13/72 ,min T = 13/2, T-check is positive? 11/2
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max r = 72/13 , r-check is positive? 11/24

IS NOMO a combination of T and Omega? , true

NoMgo =0T + 12Q

There are, 1, partitions and, 3, ranges, with a group size of, 3

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

dim span idems 3 vs no. of idems 3

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

"RG1" = {3, 4, 6}
"RG2" = {2, 5, 6}
"RG3" = {1, 3, 4}
3 =1 1 1
4 2 2 2
-1
=1 -1
1
o111
MC=1
111 1
-1
s o1
=3 1 =1 -1
4 2 2 2
-2 2 2
1 5 3 3
-1
=1 -1
%—11 1
Mc—scaled=1
1111
-1
e
2 =2 =2
-1 3 5 3
00000O
0000O0O
om0 00000l
““"foooooo] °F
0000O0O
0000O0O

o O O O O O

wIiN

SO O O O O ©o
O O O O © o

Nw N[R N|| N|| N[ -h||
= [

N|—=

=N N|| N|
=

w

[ay

=

O O O O O o

59 -13 -13 -13 =13 59
72 72 72 72 72 72
-13 59 -13 59 -13 -13
72 72 72 72 72 72
-13 -13 59 -13 59 -13
72 72 2 72 72 72
NC=
-13 59 -13 59 -13 -13
72 72 72 72 72 72
-13 -13 59 -13 59 -13
72 2 72 2 2 72
59 -13 -13 -13 =13 59
72 72 72 72 72 72
1 -13 -13 -13 -13 1
59 59 59 59
-13 -13 -13 -13
59 1 5 1 59 59
-13 -13 1 —-13 1 —-13
59 59 59 59
Nc-scaled =
—-13 1 —-13 1 -13 -13
59 5 59 59
-13 -13 1 —-13 1 —-13
59 59 59 59
-13 -13 -13 -13
1 59 59 59 59 1
00 0000O00O0
0O0 0000O00O0
00 0000O0DO0
commutator =
00 0000O0DO0
00 0000O00O0
00 0000O0DO0
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Eigenvalues M,

[0, 0,0.,0.,4.637458609, 0.862541391]
Eigenvalues N

[0.9166666667, 2., 2., 0., 0., 0.]

Eigenvalues Mc-scaled

[0,0,0.,0.,4.914854215, 1.085145785]
Eigenvalues Nc-scaled

[1.118644068, 2.440677966, 2.440677966, 0., 0., 0.]
NullSpace M,

{[o, 1,0,1,0,01I0,0,0,1,1,0],11,0,0,0,0,1],[0,0,1, -1, 0, O}
NullSpace N,
{{o,0,-1,0,1,0j1I0,-1,0,1,0,0],I[-1,0,0,0, O, 1]}
Eigenvalues Mg

[0, 0.,0.,6.746568247, 0.798527660, 4.454904092]
Eigenvalues Ny

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

NullSpace Mg
{[fo,0,1,-1,0,0]1I0,1,0,0,-1,0],[1,0,0,-1,-1, 1]}
NullSpace Ny
{[-1,0,0,0,0,1],[0,-1,0,1,0,0],I0,0, 1, 0, -1, O]}
Eigenvalues M

[-2.387054170, 4.387054170, -0.589925799, 2.589925799, -2., -2.]
Eigenvalues N

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

NullSpace M

{}
NullSpace N

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

Harmonic Basis
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{2, 3,4, 6}

TRACETWO =1

det AT =2 (£)2(-1+1)?2

o O
[e2][V,]

o

o

o

o [«2] (¥,

o
o
o
A= O

[e2]]9;]

AT =

o (2119,
o o=
o

A~
[e2][¥;]

o
o
o

[e2][¥;]
A=

AT rankingis 4, "vs", 6

Level 2 det = ngz( —1848 + 17985 + 8852 — 18753 —935% =553 + 550 + 257 ) ( -1+ 5)

RANK of R is 5

R ranking is 2, "vs", 5
RBAR ranking 1, "vs", 4
RANK of B is 6

B rankingis 3, "vs", 6
BBAR ranking 3, "vs", 6

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

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

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

{}

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

{}
FIXED POINTS DIMENSION 1

PROTO-M =

O N 0o O O O

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

N ©O O o W
= O O K M= =
= O O VB = =

o W N R MO
o N oo o o b
© oo A O O =
0 O O MO0 N

"RANK of Nis", 3, "RANK of Mis ", 6

"RANK of the KERNEL is ", 3

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

degree 2: %5 (4v[1]v[2] + v[1lv[3] + 2vI[1]v[4] + 3v[1]v[5] + 6V[2]v[4] + 4Vv[2]v[5] + 6V[2]V[6] + 4V[3]V[4
1+ 6v[3]v[5] + 9v[3]v[6] + 8v[4]v[6] + 7V[5]Vv[6])

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

Group spectrum 1+t + 2 +¢3

KERNEL ST RUCT URE

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

"RG1" = {3, 5, 6}
"RG2" = {3, 4, 6}
"RG3" = {2, 5, 6}
"RG4" = {2, 4, 6}
"RG5" ={1, 3, 5}
"RG6" = {1, 2, 5}
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"RG7" =11, 2, 4}
m3=1[0,2,2,0,0,10,0,00,0,0,0,0,4, 2,0, 4,5, 0]
supp 13 = {2, 3, 6, 15, 16, 18, 19}
u3=I[01,1,01,1,0,00,0,0,0,0,0,1,1,0, 1, 1, Q]
supp u3 ={2, 3, 5, 6, 15, 16, 18, 19}

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

B=(i 355 % 1 1)

RPARTS [1]

BPARTS [1]

o= (1)

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

[1, 3, 2]
B-BLOCKS,

3,1, 2]

with invariant measure, [1, 1, 1]

N by blocks, N - check: true

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

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

LIE STRUCT URE

Dimension of Lie algebra: 22, Shape: 11 11/9

CLB =

SO = = O O O

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

R and B Cycles. V.
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1 1 1 1 1
00 > 00 > 3 0 3 3 00
1 1 1 1 1
00 > 00 > 0 00 = 3
1 1 1 1 1
o 00 > 00 > o 3 0 3 3 00
R = B =
1 1 1 1 1
00O 5 3 0 3 0 3 3 00
1 1 1 1 1
00O 5 3 0 0 3 00 33
1 1 1 1 1
00 > 00 > 0 3 00 3 3
O in Vec(K)? , {{4, 5}, {3, 6}}, true
Qgin Vec(K)?, {{1, 3, 4}, {2, 5, 6}}, false
-1 1 -1 -1 1 1
12 2 2 6 6 12
-1 1 1 =1 -1 5
12 6 6 6 2 12
=1 1 1 =1 -1 7
4 6 6 2 6 12
V=
-5 =1 -1 1 1 1
12 6 6 6 2 12
1 -1 -1 1 1 =7
4 6 6 2 6 12
1l =1 1 1 =1 =1
12 2 2 6 6 12

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

"I+V is singular"

[y

nR=(o 0 % —)vs(o 0000 0) uQgvsQU-v)~!

wi
|~
w

n3=(l 1111 l)vs(o 00000 ugvsQU+V)1

LOCAL GROUPS

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

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

2, "range", [3, 4, 6], [[6, 4, 4, 3,3,6], 16, 3, 3,4,4,6],[4,6,6,3,3,4],[4, 3,3,6,6,4],[3, 6,6, 4, 4, 3],
[3,4,4,6,6, 3]

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

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

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

7, "range"’ [1l 2’ 4], [[4l 2’ 2’ ll ll 4], [4l 1l 17 2! 2! 4]’ [2, 4, 4, 1, 1, 2]7 [2, 1’ 1’ 4’ 4’ 2]’ [ll 4’ 4’ 2’ 2, 1],

[1,2,2,4,4,1]]
010
"group has", 6, "elements" Group element 1,1 =1 0 O
001
g1 = 1, 2]]
g2= |l
g3 = [l1,3,2]]
94 = 1[2,3]]
gs = [[1,3]]

linear dimension, 5
"Symmetric?", true

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

"Basis for Z(G)"

1, "coeff", 2

Z[1]=

O O =
O = O
o

2, "coeff", 1

01
Z[2]=]10
1160

=

Check abelian

1, 2, true

1. 1. 1.
EIGS =

2. -1. -1.

PermChars :=
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111111
130110
130110
1 11111)

Group spectrum: 1+ t+ 2 +¢3

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

n-choose-rank

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

KERNEL HIERARCHY

m3=(02200100000000420450)

{2,3,6,15, 16, 18, 19}

u3=(01101100000000110110)

{2,3,5,6, 15, 16, 18, 19}

picheck (5 10 10 10 10 15)

(L 11111
”‘(1266664)

m2=(4 1230064646290 387)

u2=(%

w|—
Wl
Wl
o
o
—
—
—_
—_
—
—_
o
Wl
Wl
~——

picheck (10 20 20 20 20 30)

ml= (10 20 20 20 20 30)

picheck (10 20 20 20 20 30)

Column Projections
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O B B O O O

o O O ©O O o
SO B 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 O O =

= O O O O =

O O O ©O O O

SO O O O O O

idem-checks

idem-checks

idem-checks

idem-checks

idem-checks

idem-checks

NO-checks

NO-checks

NO-checks

NO-checks

NO-checks

NO-checks
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100000
010000
010000
P; = idem-checks NO-checks
000100
000100
100000
Row Projections
1 3
ZOOOOZ
1 1
055000
oi3o000
PPy = L1 idem-checks
000750
1 1
000550
1 3
ZOOOOZ
1 3
ZOOOOZ
0%%000 22 22 26
L1 1 4 42 2 3
033000 144223
T= NM=
000%%0 1 2 2 4 4 3
L1 1 2 2 4 4 3
000550 222226
1 3
ZOOOOZ

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

00 0 1 -1 0 t O 0 -s s -t
kerNc=]01 -1 0 0 O 0 -tt O RB checks
10 0 0 0 -1 0 s—tt-s 0 0 O

o
o

mAviaker NC (0 -1 -1)
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ker Mg = RB checks

1 0 0 s+t
010 0 0 s+t
001 t s O
001 t 0
ker M. = s RB checks
100 st O
1 00 t O
010/ \oo0 s+t

nxt=(2 2 2)

RNgR* , RR* =

Il
= O O O O =
O O O r +r O
O O O r r O
O B B O O O
O B B O O O
_ O O © O
O O O O O =
O O O ~r +r O
O O O r r O
O O B O O O
O R O O O O
_ O O O O O

BNgoB*

_ O O O O =

,BB* =

O O O r +r O
O O O r r O
O = B O O O
O B B O O O
— O O O O
SO O O O O =
O O O O ~r O
O O O r O O
O O B O O O
O B O O O O
— O O O O O

Do these reconstitute N? , true

Ranks: 5, 6, "vs", 3

CNM = Skew T = Skew Omega =

|

[
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 O O O o
o O O O o o
O O O O O NI+

O R = = = N

-2 -1 -1 -1 -1

™

100 of 104 08/21/2008 02:15 PM



o
|~
|~

= = =
N N N

| =
_= N
|
—
|
—
|
—
|

[
ui|bd
Ul

o N
N o
(9, ] NV, | [o) NNV, 1] V]

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

o
N[~
N|—

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

NM = 4T + 12Q

NM(4 2 16244162222 2)

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

MN(4 2 2 82 4 42 42222 4)

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

p2 = 13/72 ,min T = 13/2, T-check is positive? 11/2

max r = 72/13 , r-check is positive? 11/24

IS NOMO a combination of T and Omega? , true
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There are, 1, partitions and, 7, ranges, with a group size of, 6

KERNEL HAS LINEAR DIMENSION 14
out of total no. of elements equal to 42

dim span idems 4 vs no. of idems 7

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

"RG1" = {3, 5, 6}
"RG2" = {3, 4, 6}
"RG3" =1{2, 5, 6}
"RG4" = {2, 4, 6}
"RG5" = {1, 3, 5}
"RG6" = {1, 2, 5}
"RG7" =1{1, 2, 4}
3 3 =3 -1 1 =3 39 =13 -13 =13 =13 59
4 10 10 10 10 4 72 72 72 72 72 72
3 1 -1 1 =1 =3 =13 59 59 -13 =13 -13
10 5 5 10 72 72 72 72 72 72
-3 1 1 =L 1 3 -13 59 59 -—13 -13 -13
10 5 5 10 2 72 72 72 72 72
MC= NC=
-1 1 -1 4 _7 L -13 -13 =13 59 59 =13
10 5 5 10 72 72 72 72 72 72
1l =1 1 4 1 =1 -13 -13 =13 59 59 =13
10 5 5 10 72 72 72 72 72 72
-3 =3 3 1 -1 3 39 =13 -13 =13 =13 59
4 10 10 10 10 4 2 72 72 72 72 2
2 -2 =2 2 -13 -13 -13 -13
1§T1_51_5_1 159 50 59 59 1
3 1 -1 -3 -1 -13 -13 -13
10 1 -1 5 <5 10 59 1 1 50 59 59
-3 -1 1 3 -13 -13 -13 -13
10 -1 1 5 3 10 59 1 1 50 59 59
Mc-scaled = N¢-scaled =
-1 1 -1 7 _; L -13 -13 -13 1 =L
10 5 5 10 50 59 59 59
1 -1 1 -1 -13 -13 -13 -13
0 5 5 11 10 50 59 59 1 1 5
-2 2 2 =2 -13 -13 -13 -13
‘1T§1_51_51 159 50 59 59 1
0000O00O 0000O0O 0000O00O
000O0O00O 000O0O0OO 0000O00O
0000O00O0 0O000O0O00O0 0000O00O0
NcMe = McN¢ = commutator =
0000O00O 000O0O0O 0000O00O
0000O00O 000O0O0O 0000O00O
0000O00O0 0O000O0O00O0 0000O0O0
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Eigenvalues M,

[0, 0.,0.,2.519209951, 0.9514021828, 2.029387863]
Eigenvalues N

[0.9166666667, 2., 2., 0., 0., 0.]

Eigenvalues Mc-scaled

[0, 0., 0., 2.717609456, 1.087019456, 2.195371088]
Eigenvalues Nc-scaled

[1.118644068, 2.440677966, 2.440677966, 0., 0., 0.]
NullSpace M,

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

[0., 0., 0.9007139947, 1.961107586, 2.482271186, 6.655907233]
Eigenvalues Ny

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

NullSpace Mg

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

NullSpace Ny

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

[-2.,0.1707147561, 0.5956019496, 4.322894958, -0.7455189694, -2.343692694]
Eigenvalues N

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

NullSpace M

{}
NullSpace N

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

Harmonic Basis

103 of 104 08/21/2008 02:15 PM



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

= = = O O =
_ =R R O O K

_H O O B K1 E
_ O O B K1 E=

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

104 of 104 08/21/2008 02:15 PM



