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T-Run

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

T
6 [2’ 1l4’2l 1]

POSSIBLE RANKS

1x12
2 X6
3x4

BASE DETERMINANT 153/1024, .1494140625
NullSpace of A
{1,2,3,4,5}
Nullspace of A
[{3, 541, 2, 4}]
STRATIFIED CYCLE COVERS

Degree O
1

Degree 1
0

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

Degree 3
v[1] v[3]1V[5] + Vv[1] v[3] v[4]

Degree 4

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

Degree 5
2 v[1] v[2] v[3] v[4] v[5]
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TRACE TWO =1

det AT =0
002320
002320

AT=[2 000 2
023200
£0200

AT ranking is 2, "vs", 4
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Level 2 det = —=2 (153 + 121s+ 8852 +30s3 + 7s¥ + s°) (=1 +s)

1024
RANK of R is 4
R ranking is 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[3] v[4] v[5]
"B CYCLES", 1 + v[1] Vv[3]

Eigenvalues

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

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

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

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

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

2 1
001%3
0 03 0O OOl%%
00100
PROTO-M=[3 1 0 0 O N=110%§
0000 2
22141
00020 3 33
1 1 2
333510

"RANK of Nis ", 3, "RANK of M is ", 4
"RANK of the KERNEL is ", 2

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

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

Group spectrum 1+ t + t2

KERNEL ST RUCT URE

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

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

m2 =1[0,3,0,0,1,0,0,0, 0, 2]
supp m2 =1{2, 5, 10}

u2=10,3,2,1,3,2,1,1, 2, 3]
supp u2 =1{2,3,4,5,6,7,8,9, 10}

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

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

(3

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

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

[4, 3, 4, 3]

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

N by blocks, N - check: true

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

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

LIE STRUCT URE

Dimension of Lie algebra: 10, Shape: 3 & 7/5

1 -1 1
1 -1 1
CLB=|0 1 O
0O 0 1
1 0 O
R and B Cycles. V.
1 1 1 1 1 1
307773 2 0200
1 1 1 1 1 1
30273 20300
11112 I |
Op=|7 037 7 3| w=|30300
1 1 1 1 1 1
207213 20300
1 1 1 1 1 1
202313 20200

Qr in Vec(K)? , {{1, 3, 4, 5}}, true

Qg in Vec(K)?, {{1, 3}}, true
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-1 1 -1 1 =1
4 4 3 2 6
-1 1 -1 1 =1
4 4 3 2 6
—|=L =1 -1 1
V= 4 12 0 6 2
l -7 1 -1 1
4 12 3 6 6
1 1 -1 1 =1
4 12 3 6 6
Omega-checks true, true
TR = (% 0 % % %)vs(% 0 % % %) uQR st(I—V)_1

7TB=(% 0 % 0 o)vs(% 0 % 0 0) uQBvs_Q(I+V)_1

LOCAL GROUPS

1, "partition”, {{3, 4}, {1, 2, 5}}

1, "range’, [4, 5], [[5, 5, 4, 4, 5], [4, 4, 5, 5, 4]
2, "range”, [2, 31, [[3, 3, 2, 2, 3], [2, 2, 3, 3, 2]]
3, "range”, [1, 3], [[3, 3,1, 1, 3], [1, 1, 3, 3, 1]]
2, "partition”, {{3, 5}, {1, 2, 4}}

1, "range’, [4, 5], [[5, 5, 4, 5, 4], [4, 4, 5, 4, 5]
2, "range”, [2, 31, [[3, 3, 2, 3, 2], [2, 2, 3, 2, 3]]
3, "range’, [1, 31, [[3, 3, 1, 3, 1], [1, 1, 3, 1, 3]]

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

g1 = |l
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g2 = 1, 2]]
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 o>
01

2, "coeff", 1

2[2]=<0 1>
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. —-1.

PermChars :=

Group spectrum: 1+t + t2

= N =

_ O M
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Molien Seriesto order 10: 1+ t+2t2+2t3 + 3t +3t> +4t% + 4t” + 5

t8 +5¢9 + 610
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n-choose-rank
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{1, 1, 2]}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [2, 3]}, {6, [2, 4]}, {7, [2, 5]},

{8, [3, 41}, {9, [3, 51}, {10, [4, 5]}
KERNEL HIERARCHY
m=(03 0010000 2)
{2, 5, 10}

u2=(03 2132112 3)
{2,3,4,5,6,7,8,9,10}

picheck (3 1 4 2 2)

~(1 1 1 11
7T‘(412366)

ml=(3 14 2 2)

picheck (3 1 4 2 2)

Column Projections

000

)
'—I
|
O R WIN Wk wl~

R O Wik WwWIN WwIN

idem-checks

NO-checks
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01 00O
01 00O
00100
Py = idem-checks NO-checks
ol 2900
3 3
2 1
0 3 3 00
1 0000
1 0000
00100
P3 = idem-checks NO-checks
192900
3 3
2 1
3 0 3 00

Row Projections

00

N~ N~

o Q= O
(@)
(@)

Wl W~

PP1 = idem-checks

o
o

WwIN WIN
Wl W~
o

Nl
Q|
o
o
w|—
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bhodo
SEEX
PP, =10 0O % 0 % idem-checks

biode

00%fo041
bhodg) (o33
SETT NEEEE
T=|0 0 £ £ %| N\M=[0 0 4 % £
bhsdo  [13520
1121 2 2402

CHECKING NULLSPACES

mA =[-1,-1,-2, 2, 2]

-110 0 O O O 0 00O
ker N¢ = RB checks
1 01 -1 -1 t—s -t —s s s

mAviaker NC (-1 -2)

MO is invertible. det= 8125/5184
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1 t+ s
1 t+s
ker Mc =1 t+s| RB checks
Il |t+s
1 t+s
nrxt = (5)
2 1
110 %3
110%% 11000
11000
RNoR*=[0 0 1 2 £[,RR*=|0 0 1 0 0
00010
2214 ¢
3.3 3 00001
1 1 2
33301
11001 11001
11001 11001
BNgB*=|0 0 1 1 0f,BB*=|0 0 1 0 O
00110 00010
11001 11001

Do these reconstitute N? , true

Ranks: 4, 3, "vs", 2
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CNM=|-1 -3 0 =2 23| skewT=[0 0 0 Z* &
0 T G T T
s 0 7 G o1
SkewOmega=I—21_T1 0 ‘Tl%l
56 00
s O
20 3 00 110412
0 2 1 0 0 11012
Mo=[3 1 2 0 o No=[0o0 121
0 0 o L2 11210
o 0o o0 2 £ £<£2001
“IS NM a combination of T and Omega?", true
NM = 6T + 00
JOEEEERES X
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1 1 1 2 1 1 1
T(§1_8€0§§0€§)
"IS NM in Vec(K)?", true

1 4 2
NM(2§10§§013)

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

5 603 603 67 45 45 67 67 67

MN(11 388 388 -8 74 34 -—-16 124 124)

T=13/1,rank = 2, ratio=13/2, nz/r= 25/2
T'=12/1,¢r =1/2,1/n% = 13/25

p2 = 17/72 , min T = 425/72 , T-check is positive? 511/72
max r = 72/17 , r-check is positive? 19/36

IS NOMO a combination of T and Omega? , true
NoMo = T + 120

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

"RG1" = {4, 5}
"RG2" = {2, 3}
"RG3" = {1, 3}
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27 =25 11 =25 =2 55 55 —-17 7 31
16 4 12 24 24 72 72 72 72 72
-25 131 11 -25 =25 55 55 —-17 7 31
48 144 36 72 72 72 72 72 72 72
M.—|1 11 14 =25 -25 , _|=17 =17 55 31 7
¢ 12 36 9 18 18 ¢ 72 72 72 72 72
—25 —-25 =25 53 47 7 7 31 55 -—17
24 72 18 36 36 72 72 72 72 72
—25 —-25 -25 47 53 31 31 7 =17 55
24 72 18 36 3 72 72 72 72 72
] =25 44 =50 =50
1 81 81 81
=75 1 44 —-50 =50
131 131 131 131
_ _| 3 11 —25 =25 _ _
Mc-scaled = 1: c6 1 5 58 Nc-scaled =
-75 =25 =50 4 47
106 106 53 53
~-75 =25 =50 47 1
106 106 53 53
-17 7 31
1 1 55 55 55
-17 7 31
1 1 55 55 55
-17 =17 4 31 7
55 55 55 55
7 7 31 1 =17
55 55 55 55
31 31 7 =17 4
55 55 55 55
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1 1 =1 -1 1 1 1 =1 -1 1
8 24 6 36 36 8 8 8 24 24
1l 1 -1 -1 1 1l 1 -1 -1 1
8 24 6 36 36 24 24 24 72 72
_|=1 =1 1 1 -1 _|=1 =1 1 1 -1
NeMc = 8 24 6 36 36 McNe = 6 6 6 18 18
-1 -1 1 1 = -1 -1 1 1 =1
24 72 18 12 12 36 36 36 12 12
1 1 -1 -1 1 1 1 -1 -1 1
24 72 18 12 12 36 36 36 12 12
o L L1 =1 1
12 24 72 72
=1 o 1 1 =1
12 8 72 72
_|=1 =1 1 =1
commutator = 52 8 0 36 36
1 -1 -1
72 72 3% 0 O
-1 1 1
72 72 36 90 O

Eigenvalues M,

[0., 0.1666666667, 5.120240014, 0.2328582901, 1.577457251]

Eigenvalues N,

[0., 0., 1.924534634, 0.7365275340, 1.158382277]

Eigenvalues M.-scaled

[0.,0.1132075472, 3.358219074, 0.1659432235, 1.362630156]

Eigenvalues N.-scaled

[0., 0., 2.519390794, 0.9641814985, 1.516427708]
NullSpace M,
{1,1,1,1, 1]}
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NullSpace N¢
{[01 11 ]-1 _1’ _1]’ [1’ _11 O’ 01 O]}
Eigenvalues M

[0.1666666667, 4.166666667, 6.941836498, 0.2153929210,
1.509437247]

Eigenvalues Ny

[0., 0., 2.733824113, 0.7511439170, 1.515031969]

NullSpace My

{}

NullSpace Ng

{[1,0,1,-1,-1],[-1, 1,0, 0, OI
Eigenvalues M

[0, -2.,2.,3.162277660, -3.162277660]
Eigenvalues N

[0., 0., 2.437798895, -1.676631988, -0.7611669080]
NullSpace M

{[1,-3,0,0, O}

NullSpace N

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

Harmonic Basis
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0 03 21
0 03 21
33012
2210 3
11230
{2, 3,5}
R: [4’ ’51 ) ]
B: [3,3,1, 3, 1]

TRACE TWO =1

det AT =0
00220
002320

AT=[2 000 2
02200
20200

AT ranking is 2, "vs", 4

LeveI2det=10%(51+345—1052—4$3+s4)(—1+s)(—3+s)

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

RANK of B is 2

18 of 47 08/21/2008 01:57 PM



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

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

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

Eigenvalues

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

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

NullSpace of R

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

NullSpace of B

{[o0, 1, 0,0, 0], [0, 0,0, 1, 0], [0, O, O, O, 1]}
NullSpace of R”

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

NullSpace of B*
{[-1,0,0,1,0]I0,0,-1,0,1],[-1, 1,0, 0, O}
FIXED POINTS DIMENSION 1

003 00O 00101
001O00O0 00101
PROTO-M=|3 1 0 0 O N=]11010
0 00O 2 00101
000220 11010

"RANK of Nis “, 2, "RANK of M is ", 4
"RANK of the KERNEL is ", 2

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

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

Group spectrum 1+t + t2

KERNEL ST RUCT URE

"PTL" = {{3, 5},{1,2, 41}

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

m2 =1[0,3,0,0,1,0,0,0, 0, 2]
supp 2 =1{2, 5, 10}

u2=10,10,1,1,0,1,1,0, 1]
supp u2 ={2,4,5,7,8, 10}

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

(349
RPARTS [1]

BPARTS [1]

o« = (1)

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

R-BLOCKS,
[1, 2]
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B-BLOCKS,
[2, 1]
with invariant measure, [1, 1]

N by blocks, N - check: true

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

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

LIE STRUCT URE

Dimension of Lie algebra: 6, Shape: 0& 6/4

11 -1
11 -1
CLB=]0 0 1
10 O
01 O
R and B Cycles. V.
1 1 1 1
05050 50500
1 1 1 1
05050 50500
_ 1 1 |1 1
QR—OOZOZQB—ZOZOO
1 1 1 1
05050 70500
1 1 1 1
00505 50500

Qr in Vec(K)? , {{3, 5}, {2, 4}}, true

Qg in Vec(K)?, {{1, 3}}, true
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-1 1 -1 1 =1

4 4 3 2 6
-1 1 -1 1 =1

4 4 3 2 6
_|=1 =1 -1 1
V= 4 12 0 6 2
-1 7z -1 1 =1

4 12 3 3 6

-1 -1 1 =1 1

4 12 3 6 6

Omega-checks true, true

“I-V is singular”

3 1 3 1 -1
me=(0 & 1 3 L)vs(0 0000 udgvsQU-V)

N~

0 o)vs(l 0

L 0 o) uQg vs QU+V) ~ 1

N|—

nB==(% 0
LOCAL GROUPS

1, "partition”, {3, 5}, {1, 2, 4}}

1, "range", [4, 5], [[5, 5, 4, 5, 4], [4, 4, 5, 4, 5]]
2,"range", [2, 31,113, 3, 2, 3,21, [2, 2, 3, 2, 3]]
3, "range", [1, 3], [I3, 3, 1, 3, 1], [1, 1, 3, 1, 3]]

01
"group has", 2, "elements" Group element 1,1 = (1 O)

g1 = lI1, 2]]

g = |l
linear dimension, 2

"Symmetric?", true
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Is Z in Vec(K)? true
(h[2] Al1])

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

2[1]=<1 o>
01

2, "coeff", 1

2[2]=(O 1>
10

Check abelian

1, 2, true

1. 1.
EIGS =

1. -1.

PermChars :=

Group spectrum:

Molien Series to order 10:

t8 +5¢9 + 610

n-choose-rank

1+t+t
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1+t+2t2+2t3 +3t4 +3t°2 +4t% +4t7 +5

{1, 1, 2]}, {2, [1, 31}, {3, [1, 41}, {4, [1, 51}, {5, [2, 31}, {6, [2, 4]}, {7, [2, 5]},

08/21/2008 01:57 PM



24 of 47

{8, [3, 41}, {9, [3, 51}, {10, [4, 51}
KERNEL HIERARCHY

m=(03 0010000 2)
{2, 5, 10}
w2=(0101101101)
{2,4,5,7,8, 10}

picheck (3 1 4 2 2)

picheck (3 1 4 2 2)

Column Projections

00010
00010
PL=|0 0001 idem-checks
00010
00001
01000
01000
P,=10 01 00 idem-checks
01000
00100
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NO-checks

NO-checks
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10000
10000
P;3=]10 01 00 idem-checks NO-checks
10000
00100

Row Projections

1 1 1
265030
1 1 1
26030
PP{ =0 0 % 0% idem-checks
1 1 1
26030
2 1
0020
1 1 1
25030
31020
26030
31020
T={0 02021 NM={00 4 0 2
31020
11491,
> 6 Y 3 00402
2 1
00201

CHECKING NULLSPACES
mA =[-3,1,-2, 2, 2]

-10 0 10 0 s 0 -s O
kerNe=]-1 1 0 00O 000 O O RB checks
0O 0 -101 00s O -s
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mAviaker NC (2 1 2)

MO is invertible. det= 8125/5184

1 t+s
1 t+s
ker Mc =11 t+s| RB checks
1 t+s
1) \t+s
m'rfo=(5)
11010 11000
11010 11000
RNoR*=10 0 1 0 1|,RR*=]0 0 1 0 O
11010 00010
00101 000O01
11010 11010
11010 11010
BNoB*=|0 0 1 0 1|,BB*=|0 0 1 0 1
11010 11010
00101 00101

Do these reconstitute N? , true

Ranks: 4, 2, "vs", 2
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O_TB1_1_123—1 O"Tlo%o
%03%1 %00%0
CNM=|-1 -3 0 -2 =23| skewT=[0 0 0 0 =t
D2 0 0 2o o0 o0
1 -1 @ 0 0 0 0 3 0 0
o F %1 B
SkewOmega=I—21‘T10—T1—Tl
s 0 O
775 00
30 3 0 0
0 B 1 0 o 11010
11010
Mo=[3 1 £ 0 o| Np=[o0 1001
00 0 L 2 11010
00101
o 0o o0 2 £

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

NM = 6T + 0Q

4 6 6 3 12 4
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"IS NM in Vec(K)?", true
NM(@© 02 0 1 3)

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

12 12 12
MN(O 0 = 0 = 7)

T=13/1,rank = 2, ratio=13/2, nz/r =25/2
T =12/1,r =1/2,7/n° = 13/25
pz = 17/72 , min T = 425/72 , T-check is positive? 511/72
max r = 72/17 , r-check is positive? 19/36
IS NOMO a combination of T and Omega? , true
NoMo = 3T + 120

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

"RG1" = {4, 5}
"RG2" = {2, 3}
"RG3" = {1, 3}
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27 =25 11 =25 =2 55 55 —17 55
16 48 12 24 24 72 72 72 72
-25 131 11 -25 =25 55 55 —17 55
48 144 36 72 72 72 72 72 72
11 11 14 =25 =25 , _|=l7z =17 55 17
12 36 9 18 18 ¢ 72 72 72 72
—-25 -25 -25 53 47 55 55 =17 55
24 72 18 36 36 72 72 72 72
25 -25 -25 47 53 -17 -17 55 -17
24 72 18 36 3 72 72 72 72
1] =25 44 =50 =50
1 81 81 1
-75 | 44 =50 =50
131 131 131 131
- =3 1L =25 =25 _ —
Mc-scaled = [ == ¢ 1 5 58 Nc-scaled =
-75 =25 =50 ; 47
106 106 53 5
~75 =25 =50 47 4
106 106 53 5
-17 -17
1 I =5 1 =5
-17 -17
1 I =5 1 55
-17 =17 -17
55 55 1 55 1
-17 -17
1 L =5 1 s
-17 =17 -17
55 55 1 s5 1

08/21/2008 01:57 PM

|
s|~
~N

| |
Nluvn N Njvn N
I\JlU‘I N|'—‘ I\)lU‘I N|'—‘

~ ~




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

1 1 =1 1 =1 1 1 =1 1 =1
8 24 6 12 12 8 8 8 8 8
1l 1 -1 1 =1 1 1 -1 1 =1
8 24 6 12 12 24 24 24 24 24
(=l =1 1 =1 1 -1 =1 1 =11
NeMc = 8 24 6 12 12 McNe = 6 6 6 6 6
1 1 -1 1 =1 1 1 -1 1 =1
8 24 6 12 12 12 12 12 12 12
-1 -1 1 =1 1 -1 -1 1 =1 1
8 24 6 12 12 12 12 12 12 12
o L L1 1 -1
12 24 24 24
=1 o 1 =1 L
12 8 24 24
_|=1 =1 -1 1
commutator = 52 8 0 > 1o
-1 1 1
2% 24 12 9 O
1 -1 -1
2 22 12 0 O

Eigenvalues M,

[0., 0.1666666667, 5.120240014, 0.2328582901, 1.577457251]

Eigenvalues N,

[0.,0.,0.,2.602811177, 1.216633267]

Eigenvalues M.-scaled

[0.,0.1132075472, 3.358219074, 0.1659432235, 1.362630156]

Eigenvalues N.-scaled

[0., 0., 0., 3.407316450, 1.592683550]

NullSpace M,

{1,1, 1,1, 1}}
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NullSpace N¢
{[01 11 01 _1’ 0]1 [11 01 01 _11 0]1 [01 O’ _11 01 1]}
Eigenvalues M

[0.1666666667, 4.166666667, 6.941836498, 0.2153929210,
1.509437247]

Eigenvalues Ny
[0, 0.0, 3., 2]

NullSpace My

{}

NullSpace Ng

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

[0, -2.,2.,3.162277660, -3.162277660]
Eigenvalues N

[0, 0.,0.,2.449489743, -2.449489743]
NullSpace M

{[1,-3,0,0, O}

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

Harmonic Basis
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o X
»
=

TRACE TWO =1

det AT =0
00220
002320

AT=|2 000 2
023200
20200

AT ranking is 2, "vs", 4

Level2det=10%(1+s)(17+6$+52)(—9—4s+52)(—1+s)

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

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

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

Eigenvalues

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

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

NullSpace of R

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

{[0, 0, 0, 1, O1

NullSpace of R*
{l-1,1,0,0,0]I0,0,0, -1, 11}
NullSpace of B*

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

FIXED POINTS DIMENSION 1

0 0 6 4°2 00111
0 02 02 00111
PROTO-M=|6 2 0 4 4 N=]11011
4 0400 11100
2 2400 11100

"RANK of Nis ", 3, "RANK of Mis ", 5

"RANK of the KERNEL is ", 3

33 0f 47 08/21/2008 01:57 PM



34 of 47

"ldemSolvability Check", 3

rank", 3

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

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

"Trace mark", 3, "Rank mark", 3, "for kernel

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

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

Group spectrum 1+ t+t

KERNEL STRUCT URE

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

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

supp M3 = {4, 5, 8}

supp u3 ={4,5, 7, 8}

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

(1)
RPARTS [1]

BPARTS [1]

o= (1)

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

m3 =1[0,0,0,2,1,0,0, 1, 0, O]

u3 =1[0,0,0,1,1,0,1, 1,0, 0]
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R-BLOCKS,
[2, 3, 1]
B-BLOCKS,
[3, 1, 2]
with invariant measure, [1, 1, 1]

N by blocks, N - check: true

b1 =1{4, 5}
by = (1,2}
bs = {3}

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

LIE STRUCT URE

Dimension of Lie algebra: 8, Shape: 0& 8/6

CLB =

= = O O O

O O O =k B
O O B O O

R and B Cycles. V.
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1 1 1 1 1 1
30330 30303
1 1 1 1 1 1
30330 30303
11 11 _ |1 1 1
R=(3 03 30 &B=(3 030 3
1 11 1 1 1
30330 30303
1 1 1 1 1 1
30330 30303
Qr in Vec(K)? , {{1, 3, 4}}, true
Qg in Vec(K)?, {{1, 3, 5}}, true
-1 1 -1 1 -1
Z 4 3 2 6
-1 1 -1 1 =1
Z 4 3 2 6
|1 1 e §
V=7 1 0 § =
l -7 1 =1 1
2 12 3 6 6
-1 -1 1 =11
Z 12 3 6 6
Omega-checks true, true
_ (1 11 1 11 vy —1
nR_(3 011 o)vs(3 011 o) Qg vs QU-V)
(1 1 1 1 1 1 -1
173—(3 0 3 0 3)vs(3 0 3 0 3) uQg vs QI+ V)

LOCAL GROUPS

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

"group has", 3, "elements"

g1 = 1,3, 2]]

g2 [[1, 2, 3]]

g3 = |l
linear dimension, 3

"Symmetric?", false

Is Z in Vec(K)? true
(hI3]1 h2] h[1])

"Basis for Z(G)"

1, "coeff", 1

Z[1] =

o O B
o ~ O
o

2, "coeff", 1

010
Z[2]=(0 0 1
100

3, "coeff", 1

Group element 1,1 =

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

08/21/2008 01:57 PM



38 of 47

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

0 01
Z[3]=|1 00
010

Check abelian

1, 2, true
1, 3, true
2,3, true

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

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

PermChars :=

2 3

Group spectrum: 1+t+t“+t

Molien Series to order 100 1+t + 2t% + 4t3 +5t% + 7¢° + 10t + 12¢7
+15t8 4+ 19¢9 4+ 22¢10

n-choose-rank

{1, 11, 2, 31}, {2, [1, 2, 41}, {3, [1, 2, 51}, {4, [1, 3, 41}, {5, [1, 3, 5]}, {6, [1, 4,
511,17, [2, 3, 41}, {8, [2, 3, 51}, {9, [2, 4, 51}, {10, [3, 4, 5]}

KERNEL HIERARCHY

m3=(000210010 0)
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{4,5, 8}
u3=(0001101100)
{4,5,7, 8}

picheck (3 1 4 2 2)

(1 1 1 1 1
7T‘(412366)

m=(0321101220)

picheck (6 2 8 4 4)

ml=(6 2 8 4 4)

picheck (6 2 8 4 4)

Column Projections

idem-checks

e

|_I

Il
o O O O O
O O O kR B=

O O LR O O
O O O O o
R =) O O O

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

NO-checks
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10000
10000
P,=l00100
00001
00001
10000
10000
Ps=l0 0100
00010
00010

Row Projections

3 1
ZZOOO
3 1
ZZOOO
PP; =10 01 0 O
11
00055
11
00055
31
4 4
31
4 4
T=]0 O
00
00

CHECKING NULLSPACES

idem-checks

idem-checks

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

NO-checks

NO-checks

idem-checks

o
o

o
Nk Nk O o

o

Nk Nk O o

NM =

Wi WIN Wi wld wld

wloo wioo w|; wloo wloo

wloo Wwloo wldh wldh wid

wloo Wwloo wldh wldh wid

08/21/2008 01:57 PM



http://sadie:15001/home/ph/maple/TRUNS/TRu...
mA =[1,-1,0, 2, -2]
0O 00 -11 t —t
ker N¢ = 000 RB checks
-110 O O O 0 00O

mAviaker NC (-2 —1)

MO is invertible. det= 4475/15552

1 t+s
1 t+s
ker Mc =11 t+s| RB checks
1 t+s
1) \t+s
m'rfo=(5)
11000 11000
11000 11000
RNoR*=10 0 1 0 O|,RR*=]0 0 1 0 O
00011 00011
00011 00011
11000 11000
11000 11000
BNoB*=|0 0 1 0 O|,BB*=|0 O 1 0 O
00011 00010
00011 0 00O01

Do these reconstitute N? , true

Ranks: 3, 4, "vs", 3

41o0f 47 08/21/2008 01:57 PM



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

0 =3 2 =2 =2
2 3 3 73 1
O — 00O
3 9 2 2 2 2
2 3 3 1
50000
CNM=_T2 -2 0_74_74 Skew T = Skew Omega
O 0 00O
2 -2 4
§T§OO O 0 00O
O 0 00O
2 =2 4
3 33 0 0
-1 1 -1 -1
O = 2 12 12
1 1 1 1
s 0 7 1o 13
_|=1 =1 -1 -1
_124066
1 -1 1
i2 26 0 0O
1 -1 1
iz 26 0 0
9 4 2
70233
11
0%20% 0 0O
11000
2 4 4
Mo=|2 £33 3] M=[o0 100
00011
4494 3
3 3 2 00011
2 2 4 3
33303

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

NM=§T+8Q
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T(%OOOOOO

N
Nlw
N —

"IS NM in Vec(K)?", true
8 4 4 4 8 4
NM(§2§2§§§§4)

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

T=9/1,rank =3 ,ratio=3/1,n%/r=25/3
T = 16/1,r’=2/3,r/n2=9/25

pz = 17/72 , min T = 425/72 , T-check is positive? 223 /72
max r = 72/17 , r-check is positive? 7/24

IS NOMO a combination of T and Omega? , true
NoMo = 3 T + 80

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

"RG1" = {2, 3, 5}
"RG2" ={1, 3, 5}
"RG3" = {1, 3, 4}
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11 =25 -1 7 =3 25 > =17 =17 =17
16 48 12 24 8 72 72 72 72 72
-25 83 -1 =25 23 55 55 —17 -—17 =17
48 144 36 72 72 72 72 72 72 72
Mo=|=L =L 2 =1 1| N -|=ZZz =17 5 =17 -17
¢ 12 36 9 18 18 ¢ 72 72 72 72 72
7 =25 -1 29 =25 -17 -17 -17 55 55
24 72 18 36 36 72 72 72 72 72
-3 23 -1 -25 29 ~17 -17 =17 55 55
8 72 1 36 36 72 72 72 72 7
1] =25 -4 14 -6
33 33 33 11
=75 1 =4 =350 46
83 3 83 83
_| =3 =1 -1 -1 _ _
Mc-scaled = 3 3 1 7 7 Nc-scaled =
21 =25 -2 | =25
58 58 29 2
—27 23 =2 =25 4
5 58 29 29
-17 =17 =17
1 1 55 55 55
-17 -17 -17
1 1 55 55 55
-17 =17 1 -17 =17
55 55 55 55
-17 =17 -17
55 55 55 1 1
-17 =17 =17
55 55 55 1 1
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1 1 -1 -1 -1 1 1 -1 -1 -1
6 18 9 18 18 6 6 12 12 12
1 1 -1 -1 -1 1 1 -1 -1 -1
6 18 9 18 18 18 18 36 36 36
_|=1 =1 2 =1 -1 _|=1 =1 2 =1 -1
NeMc = 12 36 9 18 18 McNe = 9 9 9 9 9
-1 -1 -1 1 1 -1 -1 -1 1 1
12 36 9 9 9 18 18 18 9 9
-1 -1 -1 1 1 -1 -1 -1 1 1
12 36 9 9 9 18 18 18 9 9
o 1 L1 -1 -1
9 36 36 36
=1 o L1 L1 L
9 12 36 36
_|=1 =1 =1 -1
commutator = 36 1o 0 T 18
1 -1 1
3% 36 18 0 O
1 -1 1
36 0O O

w
(o)}
=
0o

Eigenvalues M,

[0., 0.1612663492, 0.2742589564, 0.6452880361, 2.016408882]

Eigenvalues N,

[0., 0., 2., 1.403950093, 0.4154943515]

Eigenvalues M.-scaled

[0., 0.2300365399, 0.8858798966, 1.099270805, 2.784812758]

Eigenvalues N.-scaled

[0., 0., 2.618181818, 1.837898304, 0.5439198784]

NullSpace M,

{1,1, 1,1, 1}}
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NullSpace N¢
{[11 _1’ O) O’ 0]1 [01 01 01 _11 1]}
Eigenvalues M

[0.1610063683, 0.2420241236, 0.6276324259, 1.956769951,
6.012567129]

Eigenvalues Ny
[1.,0.,0.,2.,2]

NullSpace My

{}

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

[0.6043001496, 3.676077028, -0.5735234614, -1.496144794,
-2.210708923]

Eigenvalues N

[0., 0., -2.,3.236067977, -1.236067977]
NullSpace M

{}

NullSpace N

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

Harmonic Basis
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= = = O O
= = = O O
= = O = =
O O R R B
O O R R B
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