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T-Run

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

T
é

[4,1,3,4,2,2]
[3,1,2,4,1,1]
POSSIBLE RANKS

1x16
2x8
4 x4

BASE DETERMINANT 2831/16384, .1727905273
NullSpace of A
{1,2,3,4,5,6}
Nullspace of A
[{1, 2, 3},{4, 5, 6}]
STRATIFIED CYCLE COVERS

Degree 0
1

Degree 1
0

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

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

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

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

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

TRACETWO =1
det AT =0
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AT =

o
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o (o)1 [V, B )] [V, ]
o
o

A~ O~ O~
o
o

o

o o=
[<2] (% B[V,

00

|

AT ranking is 3, "vs", 5

Level 2 det = m

RANK of R is 3

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

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

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

Eigenvalues

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

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

NullSpace of R

{lo,0,0,1,0,0]1I0,0,0,0, 1, 0], [0, 0,0, 0, 0, 1]}
NullSpace of B
{lo,1,0,0,0,0]1I1,0,0,0,0,0],I0,0,1,0,0, O]}
NullSpace of R*

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

L (_2831+614s+ 17552 — 2853 + 3154
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1 1 1
0 1751 0 0 0 111
100111
17 0 0 0 0 0 L1
510 0 0 0 O 100535353
PROTO-M = N =
0 0 0 0 34 34 11149711
2 2 2
0 0 0 34 0 0 1
0 0 0 34 0 0 555100
1 1 1
i1l1li100

"RANK of Nis ", 3, "RANKof Mis ", 4
"RANK of the KERNEL is ", 2
"ldemSolvability Check", 1 "Trace mark", 0, "Rank mark", 2, "for kernel rank", 2

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

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

1
8

Group spectrum 1+t + £2

KERNEL STRUCT URE

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

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

m2=1[1,3,0,0,0,0,0,0,0,0,0,0, 2, 2, 0]
supp m2 =1{1, 2, 13, 14}

u2=102,2,1,110,1,1,1,1,1,1,2,2,0]
suppu2 =1{1,2,3,4,5,7,8,9, 10, 11, 12, 13, 14}

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

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

-t 4

Action of R and B on the blocks of the partitions:
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R-BLOCKS,
[4, 3,4, 3]

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

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

N by blocks, N - check: true

b1 =1{1, 4}

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

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

LIE STRUCT URE

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

R and B Cycles. V.

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

Qpin Vec(K)?, {{4, 6}}, true

Nl= N, NR NR NR N[

N~ N~ N NE = N

CLB =

O O B O O

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

3,3,3

= = O O O =
SO O O KV =

Nk N~ Nk NF N N[

N NlR N, NR N N[
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3 =17 9 -1 -17 -1
20 80 16 20 40 40
7 7 1 =9 7 =9
20 80 16 20 40 40
Z 7 1 =9 7 =9
V= 20 80 16 20 40 40
9 9 -1 -3 9 =23
20 80 16 20 40 40
1 41 -1 -7 1 =7
20 80 16 40 40
1l 1 7 -7 1 =7
20 80 16 20 40 40
Omega-checks true, true
nR=(% 0300 o)vs(% 0300 0) uQg vs Q(I-v) ~1
n3=(o 001io %)vs(o 001io %) Qg vs QUl+V) ~1

LOCAL GROUPS

1, "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", [4, 5], [[5, 4, 4,4, 5,5],[4,5,5, 5, 4, 4]]
3,"range", [1,3],03,1,1,1,3,3],[1,3, 3,3, 1, 1]]
4,"range", [1, 2],0[2, 1,1, 1,2,2],[1, 2,2,2,1, 1]]
2, "partition”, {{1, 4}, {2, 3, 5, 6}}

1, "range", [4, 6], [[6, 4, 4, 6, 4, 4], [4, 6, 6, 4, 6, 6]]
2,"range", [4, 5], [[5, 4, 4,5, 4, 4],[4,5,5,4,5,5]]
3,"range", [1,3],13,1,1,3,1,1],[1, 3,3, 1, 3, 3]]
4, "range", [1, 2],1[2, 1,1, 2,1, 1], [1, 2, 2, 1, 2, 2]]

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

g1= 1
g2 = 1, 2]]
linear dimension, 2

"Symmetric?", true

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

"Basis for Z(G)"

1, "coeff", 1
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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

Molien Seriesto order 10: 1+ t+2t2+2t3 +3t* + 3¢5+ 4t% + 4t7 + 5¢8 + 5¢9 4+ 6110

n-choose-rank

= N =

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

(3,51} {12, [3, 61}, {13, [4, 51}, {14, [4, 6]}, {15, [5, 6]}
KERNEL HIERARCHY
m=(1300000000002 2 0
{1,2,13, 14}

u2=(22 1110111111220
{1,2,3,4,5,7,8,9,10, 11, 12, 13, 14}

picheck (4 1 3 4 2 2)

(1 1 3 111
"‘(4 16 16488)

ml=(4 13 4 2 2)
ul=(11111 1)

picheck (4 1 3 4 2 2)

Column Projections
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idem-checks NO-checks

O O K~ NF N N=
= = O NIk N~ N

o O ©o o©o

idem-checks NO-checks

O O = Nk NRFk N
= = O N N N

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

o O O O©
o O O O
o O O O
o O O ©o

idem-checks NO-checks

o
o
o

vl
w
|
Nk N~ Nk O O =
o
o
o

Nl— Nk NRFR = = O

o O O O
o O O o

Py = idem-checks NO-checks

o
o
o
o

NlF N~ NFF O O =
NlF NFR NRFR R = O

Row Projections
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1 1 1
200023
1 31
055500
8 8 2 .
PPy = idem-checks
13190
0882
1 1 1
200023
1 1 1
20007373
1 1
200200
1 3 1 1
033803773
1 3 1 1
0580732
PP, = ) ) idem-checks
500500
1 3 1 1
05380773
1 3 1 1
0580773
1 1 1 1 17 17 17 17
200 27%% 2 0 0 % 15 16
ol 3 111 o 1z 51 17 17 17
8 8 4 8 8 16 16 8 16 16
ol 3 111 o 1z 51 17 17 17
8 8 4 8 8 16 16 8 16 16
T=1 1 3 1 NM = 17 17 51 17
71616200 T 32324 00
11 3 511 17 17 51 o 17 17
4 16 16 4 4 8 32 32 8 8
11 3 511 17 17 51 o 17 17
4 16 16 4 4 8 32 32 8 8

CHECKING NULLSPACES
mA=1[4,1,3,-4,-2,-2]

1 1 0 -1 -10 0 —-s s 0Ot -t
kerNe=[0 -1 1 0 0 ol |0 0 00 0 0| RBchecks
0 00 0 -11) 0 -sso00 0

mAviaker NC (4 3 -2)

MO is invertible. det= 87723/4096
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1 s+t
1 s+t
1 s+t
ker M¢ = RB checks
1 s+t
1 s+t
1 s+t
nrxt = (6)
1 00011 1 000O01
011100 011100
011100 011100
RNoR* = , RR* =
011100 011100
1 00011 000010
1 00011 1 00001
1 00100 1 00000
011011 011011
011011 011011
BNgB* = ,BB* =
1 00100 000100
011011 011011
011011 011011
Do these reconstitute N? , true
Ranks: 3, 3, "vs", 2
-51 -17 -9 -9 -1 -1
© % T ° 7 7 00 0 0 5 3
51 19 27 9 9 1 3 1 1
e 9 % % % 38 00 7 16 16 16
17 =19 9 -9 -9 -1 1 -1 -1
% 8 9 % 3 B 07 0 16 6 T6
CNM = 57 ° L7 17 Skew T = - Skew Omega =
0_8T0_8_8 01_6E000
9 -9 9 17 1 -1 1
s 3 8 8 0 O 816 16 0 0 O
9 -9 9 17 1 -1 1
2 5 85 8 0 0O 816 16 0 0 O
-3 -1 -1 -1
0 % 16 9 5 3
3 o 1 3 1 1
16 8 16 16 16
1l =1 o L =1 -1
16 8 16 16 16
-3 -1 -1 -1
0 % 1w 9 3 3
1 -1 1 1
5 6 16 8 0 O
1 -1 1 1
5 6 16 8 0 O
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19 17 51 1 11

% 1616 0 0 O 100555

17 19 111

616 0 0 0 0 011555

51 57 1 11

i 07 0 0 O 011555
Mo = 19 17 17 N0=111

00 0% % % 222100
17 19 111

0 0 0 F 5 O 555 011
17 19 111

0 0 0 F 0 = 555011

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

NM=%T+OQ

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

-17 17 17 17 17 17 17 17 17 17
NM(_16 Tﬁ?ﬁﬁﬁﬁ?o‘)?)

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

MN —-17 595 17 323 323 595 323 323 323 -17 -—=17 595
18 144 18 144 288 288 360 360 144 360 360 144

T=19/1,rank = 2, ratio = 19/2 , n% /r = 18/1
T =17/1,¢r =1/2,71/n% = 19/36

p% =25/128, min T = 225/32 , T-check is positive? 383/32

max r = 128/25 , r-check is positive? 39/64

IS NOMO a combination of T and Omega? , true
NoMg = 1T + 17Q
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, 5, 6}, {2, 3, 4}}

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

"RG1" = {4, 6}

"RG2" = {4, 5}
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"RG3" =1{1, 3}
"RG4" = {1, 2}
M =
Mc-scaled =
1 -1
4 16
-1 1
4 16
-1 1
4 16
NeMc =
0 0
0 0
0 0
-3 -1
© 7% 16 ©
3 -1
i 0 50
1 1
6 8 0 O
0 O 0 O
1
0 O 0 3
1
0 O 0 3

Eigenvalues M,

2 1 -9 =9
2 2 4 8
1l 67 -27 -9 =9
2 64 64 16 32
3 —27 147 -27 -—27
2 64 64 16 32
=9 =9 =27 > 1
4 16 16 2
=9 =9 =272 1 29
8 32 32 16
=9 =9 =27 4 =38
8 32 32 16
1 1 -9 =9
5 10 20
32, =27 -36 -18
67 7 67 67
32 -9 ; =36 -18
49 49 49 49
=9 =9 =27 2
10 40 40 5
~18 -9 -27 16
29 58 58 29
-18 -9 -27 16 =9
29 58 5 29 29
=3
6 0O 0 O
3
16 0O 0 O
3
16 0O 0 O
McNe =
o 1 =L =1
4 8 8
-1 1 1
0 4 8 8
-1 1 1
0 4 8 8
0 O
0 O
0 O
=1 -1
8 8
0O O
0O O

| w|| |
NN m|
N\ © ©

w
N

th: =
o oo

|
(e

N
= o
00

m|
=N
00

NI »
= GLO v ©|

[ —_
w O~ ol

H
[e)]
o 5”“’ SPA A|

o

Nc-scaled =

o
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o Eﬂu: gha b|

o

o

o

| N[
fur

o|L o
=

-25 =25
128 128
103 103
128 128
103 103
12 12
39 39
128 12
39 39
12 12
39 39
12 128
-25
1 103
—25
103 1
—-25
103 1
39 39
103 103
39 39
103 103
39 39
103 103
0 0
0 0
0 0
=1 =1
7 2
1 1
8 8
1 1
8 8

39 39 39
128 128 128
39 39 39
12 128 128
39 39 39
128 128 128
103 -25 =25
128 128 128
—25 103 103
128 128 128
—25 103 103

=
N
[0
=
N
[e]
=
N
(o]

=25 39 39 39
103 103 103 103
1 32 39 39
103 103 103
1 32 39 39
103 103 103
39 q =25 =25
103 103 103
39 =25
103 103 1 1
39 -—25
103 103 1 1
commutator =
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[0.,2.375000000, 0.3243492811, 0.3714928922, 1.743391560, 7.154516266]
Eigenvalues N¢

[0., 0., 0., 1.500000000, 2.239913178, 1.088211822]

Eigenvalues M.-scaled

[0.,1.310344828,0.1652020592, 0.1733495997, 1.232315122, 3.118788391]
Eigenvalues N¢-scaled

[0., 0., 0., 1.864077670, 2.783581426, 1.352340904]

NullSpace M,

{I1,1,1,1,1,1p

NullSpace N¢

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

Eigenvalues M

[2.375000000, 6.793816489, 0.331183511, 7.505463618, 0.3186240680, 1.675912312]
Eigenvalues Ny

[0., 0., 0., 1.500000000, 3.280776406, 1.219223594]

NullSpace My

{}

NullSpace Ng

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

Eigenvalues M

[0., 0., 3.005203819, -3.005203819, 3.359920014, -3.359920014]
Eigenvalues N

[0., 0., 0., -1.500000000, 2.886000936, -1.38600093 6]

NullSpace M

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

NullSpace N

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

Harmonic Basis
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TRACE TWO = 2
det AT =0

o
o
o

o o=
[©2] [ B[V, ]
o [e2][¥,}

o
o

AT =

o ol O~ O
o
o
o
o

o Ol

o [e2] [V,
A~ O

o
[e2][¥,]

AT rankingis 2, "vs", 5

Level 2 det = ﬁ( —1+5)2(-2831-1475s— 65052 — 9453 — 755% + s> 4+ 45%)

RANK of R is 4

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

B rankingis 2, "vs", 5
BBAR ranking 1, "vs", 4

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

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

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

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

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

FIXED POINTS DIMENSION 2

0 8 24 36 18 18 011111

8 00 9 9 0 100111

24 0 0 27 9 18 100111
PROTO-M = N =

36 9 27 0 16 16 111011

189 9 16 0 0 111100

18 0 18 16 0 0 111100

"RANK of Nis ", 4, "RANK of Mis ", 6

"RANK of the KERNEL is ", 4

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

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

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

degree 4 : % (v[2]v[5] + vI3]vI5] + 2v([3]vI6]) (v[4]) (v[1])

Group spectrum 1+t + 2t2 + 3 + ¢4
KERNEL STRUCT URE
"PT1" = {{4}, {1}, {2, 3}, {5, 6}}
"RG1" ={1, 3, 4, 6}
"RG2" ={1, 3, 4, 5}
"RG3" ={1, 2, 4, 5}
m4 =100,0,0,1,0,0,1,2,0,0,0,0,0,0, Q]
supp 4 = {4, 7, 8}
u4 =1[0,0,0,1,1,0,1,1,0,0,0,0,0,0, Q]
supp u4 ={4,5,7, 8}
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Action of R on ranges, [[1], [1], [1]]
Action of B on ranges, [[2], [3], [3]]

RPARTS [1]

BPARTS [1]

o= (1)

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

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

[3,1,4,2]

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

N by blocks, N - check: true

by = {4}

by = {1}

b3 = {2, 3}

bg = {5, 6}

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

LIE STRUCT URE

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

CLB =

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

R and B Cycles. V.
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191l 11911
202000 440440
1 1 1 1 11
202000 720330
1 1 1 1 1 1
202000 2202730
Ok = 1 1 QB:ll 1 1
0003073 130330
1 1 11 11
0005073 130230
1 1 11 11
0003503 130330
Qr in Vec(K)?, {{1, 3}, {4, 6}}, true
Qg in Vec(K)?, {{1, 2, 4, 5}}, true
3 -1z 9 -1 -7 -l
20 80 20 40 40
AN =9 7 =9
20 80 20 40 40
AN =9 7 =9
20 40

%
S

= — - [ —

m|"' ml"' ml"' ml"‘ ml“o
)
=

40
V =
-9 -9 3 -9 2
20 80 20 40 40
-1 -4l 7 -1 7
20 80 20 40 40
7

|
_
|
_
|
~N
~N
|
—

N
o
(0]
o
=
[e)]
3|
o
N
o
N
o

Omega-checks true, true

"I-V is singular”

me=(2 011021000000 udpvsa-v?
7TB=(% % 0 % % o)vs(% % 0 % I 0) uQg vs QUI+V) 1
LOCAL GROUPS

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

1,"range", [1, 3, 4, 6], [[6, 4, 4, 1, 3, 3], [4,6,6,3, 1, 1], [3, 1, 1, 6,4, 4], [1, 3, 3, 4, 6, 6]]
2, "range", [1, 3, 4, 51,15, 4,4, 1,3,3],[4,5,5,3,1,1],[3, 1, 1,5, 4,4],[1, 3, 3,4, 5, 5]
3, "range", [1, 2, 4, 5], [[5, 4, 4, 1, 2, 2],[4,5,5,2,1,1],[2,1, 1,5, 4,4],[1,2,2,4, 5, 5]

0001
0010
1000
0100

"group has", 4, "elements" Group element 1,1 =

g1 = [[1,4,2,3]]
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g9, = 11,3,2,4]]

g3 = [l1,2],[3,4]
g4 = 1

linear dimension, 4

"Symmetric?", false

Is Z in Vec(K)? true
(hi4] hI3] h[2] hl1])

"Basis for Z(G)"

1, "coeff", 1
1000
0100

Z[1]=
0010
0001

2, "coeff", 1
0100
1 00

2[2]1= 0

001
0010

3, "coeff", 1
0010
0001

Z[3]=
0100
1000

4, "coeff", 1
0001
0010

Z2[4]=
1000
0100

Check abelian
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EICS =
-1. 1. 1. -1.1
-1. 1. 1. -1.]
PermChars :=

= O O O =
= O O O =
= O N O =
= » O D -

Group spectrum: 1+ ¢+ 22+ 3+ ¢4

Molien Series to order 10: 1+t +3t2 + 5¢3 + 10t* + 14t> + 22t% + 30t” + 43t8 + 55¢9 + 73¢10

n-choose-rank

{1,131, 2, 3, 41}, {2, [1, 2, 3, 5}, {3, [, 2, 3, 6]}, {4, [1, 2, 4, 51}, {5, [1, 2, 4, 6]}, {6, [1, 2, 5, 6]}, {7, [1, 3, 4, 5]},
{8,11, 3, 4, 61}, {9, [1, 3, 5, 6]}, {10, [1, 4, 5, 6]}, {11, [2, 3, 4, 5]}, {12, [2, 3, 4, 6]}, {13, [2, 3, 5, 6]}, {14, [2, 4,
5, 6]}, {15, [3, 4, 5, 6]}

KERNEL HIERARCHY

m=(00010012000000 0
{4,7, 8}
ub=(0 0011011000000 0
{4,5,7, 8

picheck (4 1 3 4 2 2)

(¥ 1 3 111
"‘(4 16 16488)

m3=(01103122200001001200)

00)

0

ENT

1
7

EN[E
EN[E

picheck (12 3 9 12 6 6)

m2=(268440220624440)

picheck (24 6 18 24 12 12)

ml= (24 6 18 24 12 12)
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u1=(3 3 3 3

3
ﬁﬁﬁﬁiﬁ)

picheck (24 6 18 24 12 12)

Column Projections

10000
00100
00100
Py =
00010
00O0O0OO
00O0O0OO
10000
00100
00100
Py =
00010
000O01
00O0O01
10000
01000O0
01000
P3 =
00010
000O01
000O01
Row Projections
1000
1 3
OZZO
1 3
OZZO
PP =
0 01
00O00O
00 00O

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

o

Nl= Nl= O o

o

Nl= Nl= O o

idem-checks NO-checks

idem-checks NO-checks

idem-checks NO-checks

idem-checks
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13 9 27 17 17 17
1000 2 8 8 4 8 '8
1 3 9 13 39 17 17 17
072000 2 8 8 4 8 B
1 3 9 13 39 17 17 17
072000 2 8 8 4 8 8
T= NM =
00 01O00O0 17 17 51 13 9 9
11 4 16 16 2 4 4
0000733 17 17 51 9 13 13
11 4 16 16 2 4 4
0000733 17 17 51 9 13 13
4 16 16 2 4 4
CHECKING NULLSPACES
mA=[0,-1,1,0, -2, 2]
00 0 01 -1 t -t
ker N¢ = 0 000 RB checks
01 -100 O 00 0 00O
mAviaker NC (-2 -1)
-1 —-s+t
-1 -s+t
-1 -5+t
ker Mg = RB checks
1 —-t+s
1 —t+s
1 —t+s
10) st
10 st
10 s
ker M¢ = RB checks
01 ts
01 t s
01 t s
nxt = (3 3)
100000 100000
011000 011000
011000 011000
RNoR* = , RR* =
000100 000100
000O011 00O0O011
000O011 00O0O0T11
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1 000O00O0 1 000O00O0
011000 011000
011000 . 011000
BNoB* = ,BB* =
000100 000100
000011 000010
000011 000O0OT1
Do these reconstitute N? , true
Ranks: 4, 5, "vs", 4
-3 -1 -9 -9
0 5 5 0 % %
309 5 29 9 090
2 4 16 16 16 o o Loo
1 -5 4 9 -9 -9 ?
2 4 16 16 16 -1
CNM = SkewT=]0 5 0 0 0 O skewOmega =
0 =22 =9 o -1 -1
16 16 0O 0 00OO
9 -9 9 0O 0 00OO0OO
§ 16 16 + 00
5 ° 0O 0 00O0OO
3§ 6 16 + 0 O
-3 -1 -1 -1
0 % 1w 9 3 %
3 o 1 3 1 1
16 8 16 16 16
1l =1 o L =1 -1
16 8 16 16 16
-3 -1 -1 -1
0 % 1w 9 3 %
1 -1 1 1
5 6 16 8 0 O
1 -1 1 1
5 6 16 8 0 O
51 3 9 9 9
2 2 2 4 8 8
15 9 9 1
28016160 00000
011000
3 9 1522z 9 9
2 8 16 16 8 011000
My = Ng =
giﬁéll 000100
4 16 16 2
000011
99 9 1 5
8 16 16 4 000011
9 9 5
s 08 1 03

"IS NM a combination of T and Omega?", false
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T(loooo

1 000001)

1
4

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

T= 10/1,rank=4,ratio=5/2,n2/r=9/1
T =26/1,r'=3/4,7/n%=5/18

p2 =25/128 , min T = 225/32 , T-check is positive? 95/32
max r = 128/25 , r-check is positive? 7/32

IS NOMO a combination of T and Omega? , false

_ 157 1003
NoMo =252 T + 116

There are, 1, partitions and, 3, ranges, with a group size of, 4

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

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

"RG2" ={1, 3, 4, 5}

"RG3" ={1, 2, 4, 5}

1 -1 =3 4 o o 103 —25 —25 —25 —25
4 16 16 128 128 128 128 128
=1 31 =27 45 9 =3 =25 103 103 -—25 -—25
16 64 64 32 32 128 128 128 128 128
=3 =27 3 4 =2 9 =25 103 103 =-25 =25
16 64 64 32 32 128 128 128 128 1
MC = NC =
o o o L =t =1 =25 =25 =25 103 =25
4 8 8 128 128 128 128 1
o 2 =9 =L 11 -9 =25 =25 =25 =25 1
32 32 8 16 16 128 128 128 128 12
o =9 2 =1 =9 1 =25 =25 =25 =25 103
32 32 8 16 16 128 128 128 128 1
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-1 - —25 =25 =25 =25 =25
1 7= 7 0 0 0 1 103 103 103 103 103
-4 -27 18 -18 —-25 —25 =25 =25
31 ! T 0 31 31 103 L 1 163 103 103
-4 -9 -6 6 —-25 —25 =25 =25
3 13 1 0 13 13 103 | 1 103 103 103
Mc-scaled = Nc-scaled =
o o0 o 1 =L =L =25 =25 =25 | =25 =25
2 2 103 103 103 103 103
9 -9 =2 -9 —25 —25 =25 =25
0 %5 =% 11 1 1@ 103 103 103 103 1 1
-9 9 -2 -9 —25 —25 =25 =25
0 % 22 1111 ! 03 103 103 103 1+ !
1 -1 =3 1 -1 -1
2 616 0 00 2 2 2 0 0 0
-1 1 3 -1 1 1
7 1616 0 00 % 16 16 9 00
-1 1 3 -3 3 3
"4 16 16 0 0 0 16 16 16 0 0 0
NcMc = ) ) ) McN¢ = ) ) 1 commutator =
0 0 0 7 5 % 0 0 0 2 7 7
-1 1 1 -1 1 1
0 0 0 7 3 % 0 0 0 % § 3
-1 1 1 -1 1 1
0 0 0 7 3 % 0 0 0% § 3
-3 -1
0 6 16 0 O 0
3 =1
16 0 g 0 O 0
11
16 8 0O 0 O 0

o
o
o
o
|
—

o
o
o

Eigenvalues M,

[0., 0., 0.3750000000, 1.692571331, 0.3344162860, 0.5667623826]
Eigenvalues N¢

[0,0,1,2.,1.544943038,0.2831819615]

Eigenvalues M.-scaled

[0.,0.,,1.181818182, 2.732342387, 0.8169457694, 1.268893663]
Eigenvalues N¢-scaled

[0.,0.,1.242718447, 2.485436893, 1.919929213, 0.3519154472]
NullSpace M,

{[o,0,0,1,1,1],1[1,1,1,0,0, 0]}
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NullSpace N¢

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

Eigenvalues Mg

[0.,0.2960928226, 0.3639674924, 0.5655326323, 1.666112754, 7.108294299]
Eigenvalues Ny

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

NullSpace Mg

{1, 1,1,-1,-1, -1}

NullSpace Ny

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

Eigenvalues M

[0.5142366725, 4.980718243, -0.4787806091, -1.193652748, -1.536672240, -2.285849318]
Eigenvalues N

[0.,0.,-1.,-2.,4.372281324, -1.372281324]

NullSpace M

{}
NullSpace N

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

Harmonic Basis

000111 011000
000111 100000
000111 100000
111000 000011
111000 000100
111000 000100
Commutator(s)
0O 0 0 0 -1 -1
0 0 01 0 O
1,2: commutator = 00 0 100
0 -1 -10 0 O
10 0 0 O O
1 0 0 0 0O O
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