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T-Run
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[3I 4’ 1' 2’ 3]’ [SI 5’ 5' 5’ 4]

TRACETWO =1

POSSIBLE RANKS

1x9
3x3

BASE DETERMINANT 351/4096, .8569335938e-1
NullSpace of A
{1, 2, 3,4,5}
Nullspace of A
T det(A) = " -1/16
STRATIFIED CYCLE COVERS

Degree 0
1

Degree 1
0

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

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

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

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

detAT=%(l+3t2)(—1+t)(1+t)
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o
o
o olunn g o= oun

o A=

[e2][V,]
A~

AT rankingis 3, "vs", 5

Level2det=ﬁ(—l+s)(—36—13s+ 1252+ 53)(3+5)( =52 —555— 452 +35s3)

RANK of R is 4

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

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

"R CYCLES", 1 + v[2] v[5] 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 I]
B: [0., 0., 1., -0.5000000000 + 0.8660254040 I, -0.5000000000 - 0.8660254040 I]
NullSpace of R

{[1, 0, 0, 0, OT}

NullSpace of B

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

NullSpace of R*
{[o, -1, 1, 0, O}
NullSpace of B*
{[-1,0,0, 1, O]}
FIXED POINTS DIMENSION 1
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PROTO-M = 16
16

16 16 O

0 O o O O
0 0w O O O
0 O O o
O 0 o O

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

"IdemSolvability Check", 3

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

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

01101
10011
N=|1 0011
01101
11110

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

degree 2: % (vI1lv[3] + v[1lv[5] + v[2]v[4] + v[2]v[5] + v[3]v[4] + 2Vv[3]v[5] + 2Vv[5]v[4])

degree 3 : % (v[1lvI3] + vI2]1vi4] + vI31vI4]) (v[5])

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

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

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

m3=1[0,0,001,0,0,0, 1, 1]

supp 3 = {5, 9, 10}

u3=1[0,0,1,0,1,0,0,0, 1, 1]

supp u3 ={3,5, 9, 10}

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

p=(55 %)

RPARTS [1]

BPARTS [1]

o= (1)

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

[2,3,1]
B-BLOCKS,
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3,1, 2]
with invariant measure, [1, 1, 1]

N by blocks, N - check: true

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

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

LIE STRUCT URE

Dimension of Lie algebra: 11, Shape: 3@ 8/6

CLB

R and B Cycles. V.

=
|
o
Wi~ wl= Wl Wk Wl
o
Wi~ W= Wl Wk Wl

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

Qpgin Vec(K)?, {{1, 3, 5}}, true

Ol—= YIN

<
Il
|
v

A O
= =

Omega-checks true, true

Wik Wk Wk Wk Wl

|
-

W= Ol Y|~ ®|r|\, LD|
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_ 1 1 1 1 1 1 -1
nR_(o 1ol §)vs(o 1ol §) QR vs Q(I-V)
n3=(% 0lo %)vs(% 0lo %) uQg vs QU+V) ~1
LOCAL GROUPS

1, "partition”, {{1, 4}, {5}, {2, 3}}

1, "range", [3, 4, 51, [[5, 4, 4, 5,31, [4, 3, 3,4,5],[3, 5,5, 3, 4]l
2,"range", [2, 4, 5], [[5, 4, 4,5, 2], [4,2,2,4,5],[2,5,5, 2, 4]
3, "range", [1, 3, 5], [[5, 1, 1, 5, 3], [3, 5,5, 3,1],[1, 3, 3, 1, 5]]

010
"group has", 3, "elements" Group element1,1=|0 0 1
100
g1 = [1,2,3]]
g2= 1l
g3 = |[l1,3,2]]

linear dimension, 3
"Symmetric?", false

Is Z in Vec(K)? true
(h[2] hI1] hI3])

"Basis for Z(G)"

1, "coeff", 1
100
Z[1]=|0 1 O
00
2, "coeff", 1
010
Z[2]=|0 0 1
100
3, "coeff", 1
001
Z[3]1=]1 00
010

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

1.

1.

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

1.

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

PermChars :=

Group spectrum: 1+ t+ 2 +¢3

Molien Series to order 10:

n-choose-rank

= O O =¥

= W W =

= O O =

1+t+2t2+4t3+ 5t4 + 7t + 10t6 + 12t + 15t8+ 19t9 +22¢10

{1’ [1’ 2’ 3]}! {2’ [1’ 21 4]}’ {3’ [1’ 27 5]}’ {4’ [1l 3! 4]}1 {51 [1’ 3’ 5]}! {6’ [1’ 4’ 5]}! {7’ [2’ 3’ 4]}! {8’ [2’ 3’ 5]}’
{9, [2, 4, 5]}, {10, [3, 4, 51}

KERNEL HIERARCHY

m3=(0 00
{5, 9, 10}
u3=(0 0 1
{3,5,9, 10}

picheck (1 1

picheck (2 2

ml=(2 2 4

010001 1)

0100011
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picheck (2 2 4 4 6)

Column Projections

00010
00100
Pr=|0 0100 idem-checks NO-checks
00010
00O0O01
00010
01000
P,b=101 000 idem-checks NO-checks
00010
000O01
10000
00100
P3=10 0100 idem-checks NO-checks
10000
000O01

Row Projections

$00%0
1 2
0§§00
PP1 =10 % % 0 0 idem-checks
1 2
§00§0
0 0001
1 2 16 8 16 32 8
—00§0 9 9 9 9 3
1 2 8 16 32 16 8
O§§00 9 9 9 9 3
_ -|8 16 32 16 8
T‘O%%OONM‘99993
1 2 16 8 16 32 8
§00§0 9 9 9 9 3

CHECKING NULLSPACES

mA=[-1,1,-1,1,0]
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1 0 0 -10 0 -s s 00O

ker N¢ = RB checks
0 -11 0 O t 0 0 -tO

mAviaker NC (-1 -1)

MO is invertible. det= 6500/19683

1 s+t
1 s+t
ker Mc =11 s+ t| RB checks
1 s+t
1 s+t
nxt = (5)
10010 10000
01100 01100
RNoR*=10 1 1 0 O|,RR*=]0 1 1 0O
10010 00010
000O01 00O0O01
10010 1 0010
01100 01000
BNoB*=|0 1 1 0 0|,BB*=]0 0 1 0 O
10010 1 0010
000O01 00O0O01
Do these reconstitute N? , true
Ranks: 4, 4, "vs", 3
8 16
o 0 5 1 %5 o oolo
8 16
o 0 1 3 % o 0o loo
cwm={2 -1 0 o & SkewT=| o =l g g o| SkewOmega-=
— 8
-1 5 0 0 3 S 0000
—-16 -16 -8 -8
5 9 9 39 0 0 0000
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0 0 %43
2o 04
35 0 03
FTF 5T T
1035 o 8
o010 8 3 (1)
M0=§02§% No =0
085 2l |
8 8 16 16 4
9 9 9 9

O O = = O
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010
100
100
010
001

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

nv(8 8 16 8 8 32 16 8 16
99 993 9 9 9 9

NM=§T+8{2

T=9/1,rank=3,ratio=3/1,n2/r=25/3

T =16/1,r =2/3,T/n%=9/25

p2 = 19/81, min T = 475/81, T-check is positive? 254 /81

max r = 81/19, r-check is positive? 8/27

IS NOMO a combination of T and Omega? , true

NoMo = 3T + 8Q

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

9 of 22
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KERNEL HAS LINEAR DIMENSION 9
out of total no. of elements equal to 9

dim span idems 3 vs no. of idems 3

"PT1" = {{1, 4}, {5}
"RG1" = {3, 4, 5}
"RG2" = {2, 4, 5}
"RG3" =1{1, 3, 5}
Mc

Mc-scaled

2 =1

27 27

=1 2

27 27

NeMc =37 57
2 =1

27 27

=1 =1

27 27

1 -2
0 0 5% 57
-2 1

0 0 >7 37

-1 2
27 27 00
2 -1

77 27 00
=2 =2 =1 -1
27 27 27 27

{2, 34

81
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N
N

r'\) oolm oo|‘_',_I
i i i
® n o

Nl oo
[ N)

N
|

N
oo\
w

McNe

=50 -1
81 27
2 -1
81 27
=28 =2
81 27
62 -2
81 27
=2 2
27 9
=25 =3
28 56
11 =3
28 56
=14 =3
31 31
=3
1 31
=1
3

2 =1

27 27

=1 2

27 27

—1=2 4

27 27

4 =2

27 27

=1 -1

9 9

62 -19 -19 62 -—19
81 81 81 81 81
~19 62 62 -19 -19
81 81 81 81 81
No—|zl9 62 62 -19 -19
€78 8 81 8 81
62 -19 -19 62 -—19
81 1 81 81 81
~19 -19 -19 -19 62
81 81 81 81 81
-19 =19
1 %3 &3 1
-1 —-19
62 1 1 62
_1-=19 —-19
Nc-scaled = %5 1 1 <5
-19 =19
1 % &3 1
-19 -19 -19 -19
62 62 62 62
=1 2 -1
27 27 27
2 =1 -1
27 27 27
4 =2 =2 =
= 55 55| commutator
-2 4 =2
27 27 27
=1 -1 2
9 9 9
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Eigenvalues M,

[0., 1.946178864, 0.1649322482, 0.7505405108, 0.2741508472]
Eigenvalues N

[0, 0., 2.,1.405552070, 0.4216084235]

Eigenvalues Mc-scaled

[0., 1.135874376, 0.9660841503, 2.670943107, 0.227098367]
Eigenvalues Nc-scaled

[0, 0., 2.612903226, 1.836285769, 0.5508110047]

NullSpace M,

{[1,1,1,1, 1}

NullSpace N,

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

Eigenvalues Mg

[1.946178864, 0.1649322482, 5.929100987, 0.2416082767, 0.7181796227]
Eigenvalues Ny

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

NullSpace Mg

{}

NullSpace Ny

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

Eigenvalues M

[0.5493635453, -1.438252434, 3.615324520, -2.195546624, -0.5308890059]
Eigenvalues N

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

NullSpace M

{}
NullSpace N

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

Harmonic Basis
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01101
10011
10011
01101
11110
{2, 4,5}
R:[, 71757]
B: [5, 4,5, 2,3]
TRACE TWO = 1
detAT=%(l+t)(—1+t)(1+3t2)
1 5
00g 02
5 1
0002 ¢
11 5
AT=[2 000 2
5 1
0200 ¢
5 1
00230
AT rankingis 3, "vs", 5
LeveI2det=ﬁ(—36—l3s+1252+53)(—52+57S—20$2+353)(—1+s)(3+s)
RANK of R is 4

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

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

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

Eigenvalues

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

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

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

NullSpace of R*

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

NullSpace of B*

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

FIXED POINTS DIMENSION 1

00 O 8 01011
00 8 O 10101
PROTO-M=|0 8 0 8 16 N=|01 011
8 0 8 0 16 10101
8 8 16 16 0 11110

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

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

degree 1: & (v[1]+ v[2] + 2v[3] + 2v[4] + 3v[5])
degree 2: % (v[1lv[4] + v[1]lv[5] + v[2]v[3] + v[2]v[5] + v[3]v[4] + 2Vv[3]v[5] + 2V[5]v[4])
degree 3 : T (V[1Iv[4] + vI2]v[3] + vI3Iv[4]) (VI5])

2 3

Group spectrum 1+t + t“ + ¢
KERNEL STRUCT URE

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

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

m3=1[0,0,0,0,0,1,0,1,0,1]
supp w3 = {6, 8, 10}

u3=1[0,0,10,0,1,0,1,0, 1]
supp u3 = {3, 6, 8, 10}

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

BPARTS [1]

« = (1)

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

[1, 3, 2]
B-BLOCKS,

[2, 1, 3]

with invariant measure, [1, 1, 1]

N by blocks, N - check: true

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

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

LIE STRUCT URE

Dimension of Lie algebra: 11, Shape: 3@ 8/6

010

001

CLB=]0 10

001

100

R and B Cycles. V.

1 1 1 1
50500 00507
1 1 1 1
0005 5 050350
=11 1 1 1
_QR—ZOZOO _(23—00202
1 1 1 1
0005 5 050350
1 1 1 1
00055 00507

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

Qpgin Vec(K)?, {{3, 5}, {2, 4}}, true
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2 =1 4 =2 -1
9 9 9 9 3
1l =2 2 -4 1
9 9 9 9 3
=2 =1 1 =2 -1
V_99993
1l =5 2 =1 1
9 9 9 9 3
-1 1 =2 2
3 3 3 35 0

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

1

nR=(§ 01 3 )vs(o 000 0) uQgvsQ-v)~1

—_
o|w

Ul

3
10

U=

mg = (0 Z)vs(0 0 0 0 0) udpvsQ+V) 7

LOCAL GROUPS
1, "partition”, {{1, 3}, {5}, {2, 4}}

1, "range", 3, 4, 5], [[5, 4,5,4,3],15,3,5,3,4],[4,5,4,5,3],[4,3,4,3,5],[3,5, 3, 5,4, [3, 4, 3, 4,
511

2, "range", [2, 3, 5,15, 3,5,3,2],15,2,5,2,3],[3,5,3,5,21, 13,2, 3,2,5],[2,5,2,5,31,[2,3,2, 3,
511

3, "range’, [1, 4, 5], [[5, 4, 5, 4, 11,5, 1,5, 1,4],[4,5,4,5,1],[4,1,4,1,5],[1,5, 1, 5, 4], [1, 4, 1, 4, 5]]

001
"group has", 6, "elements” Group element1,1=|0 1 0
100
g1 = II1, 3]l
g2 = |[I1,3,2]

g3 = |Il1,2,3]]
94 = [I1,2]]

g5 = 2,3l
linear dimension, 5

"Symmetric?", true

IsZ in Vec(K)? true
(2n[1] —2A[1]+ h[2] —2h[1]+ K[2] 2h[1] 2h[1])
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"Basis for Z(G)"

1, "coeff", 2
100
Z[1]=|0 1 O
00
2, "coeff", 1
011
Z[2]=]1 01
110
Check abelian
1, 2, true
1. 1. 1.
EIGS =
2. —-1. -1.
PermChars :=
111111
100113
100113
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! [ll 2’ 3]}! {Zl [1, 2, 4]}’ {3, [1, 2, 5]}’ {4, [1l 3! 4]}, {51 [1l 3’ 5]}, {6’ [ll 4’ 5]}! {7l [Zl 3’ 4]}1 {8’ [2’ 3, 5]}’
{9, [2, 4, 51}, {10, [3, 4, 5]}

KERNEL HIERARCHY

m3=(0000010101)
{6, 8, 10}
u3=(0010010101)
{3, 6, 8, 10}

picheck (1 1 2 2 3)
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m=(001110112 2)

u2=(%0

Wl
w|—
Wl
o
Wl
Wl
Wl
Wl
~—

picheck (2 2 4 4 6)

picheck 2 2 4 4 6)

Column Projections

001O00O0
00010
Pi=|0 0100 idem-checks NO-checks
00010
000O01
00100
01000
P,b=10 0100 idem-checks NO-checks
01000
00001
1 0000
00010
P3=11 0000 idem-checks NO-checks
00010
000O01

Row Projections

1 2

§0§00
1 2
O§O§O

PP1=11 92 9 0o idem-checks

3 3

1 2
0§0§0
000O01
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1 2 16 8 32 16 8
§0§00 9 9 9 9 3
1 2 8 16 16 32 8
O§0§0 9 9 9 9 3
- (16 8 32 16 8
T=11 0200 "M=|5 3 9 3 3
1 2 8 16 16 32 8
O§0§0 9 9 9 9 3
8§ 8 16 16 16
CHECKING NULLSPACES
mA=1[1,-1,-1,1, 0]
-1 0 100 s 0 -s 00O
ker N¢c = RB checks
0 -1 010 0Ot 0 -toO
mA viaker NC (-1 1)
MO is invertible. det= 6500/19683
1 s+t
1 s+t
ker Mc =1 s+ t| RB checks
1 s+t
1) \s+t
nxt = (5)
10100 10000
01010 01010
RNogR*=f1 0 1 0 O|,RR*=|0 0 1 0 O
01010 01010
0000O01 00001
10100 10100
01010 01000
BNgB*=|1 0 1 0 0|,BB*=|1 010 0
01010 00010
0000O01 000O01

Do these reconstitute N? , true

Ranks: 4, 4, "vs", 3
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8 16
o 0 1 g3 5 o o loo
8 16
o 0 3 1 5 o o olo
_ 8 8 _ _
CNM=| -1 5 0 O 5 SkewT——Tl o o o0 o| SkewOmega=
— 8
5 ~1 0 0 g3 0o sLooo
-16 -16 -8 -8
5 9 9 9 0 0 0 o000
1 1 2
0 0 35 3 3
1 1 2
0 0 35 35 3
-1 =1 1
5 35 0 0 g3
-1 -1 1
5 5 0 0 3
-2 -2 -1 -1
35 9 9 9 Y
8 8
100 & 8
Olgog 10100
01010
_ 8 8 16
Mm=0o8 2 & 18 Nn=j10100
01010
89 8 , 16
9 9 9 00001
8 8 16 16 3
9 9 9 9
“IS NM a combination of T and Omega?", true
NM=§T+8Q

1
T(0010§

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

NM(§§&&&§§&£§&)

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

MN(QQ&&&HZAIA&H&
11 33 11 33

33 11 33 11 11
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T=9/1,rank=3,ratio=3/1,n2/r=25/3
T =16/1,r =2/3,7T/n%=29/25

p2 = 19/81, min T = 475/81, T-check is positive? 254 /81
max r = 81/19, r-check is positive? 8/27
IS NOMO a combination of T and Omega? , true

NoMo = 3T + 8Q

There are, 1, partitions and, 3, ranges, with a group size of, 6

KERNEL HAS LINEAR DIMENSION 11
out of total no. of elements equal to 18

dim span idems 3 vs no. of idems 3

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

"RG1" = {3, 4, 5}
"RG2" = {2, 3, 5}
"RG3" ={1, 4, 5}
56 -25 -50 22 -1 62 -19 62 -19 -19
81 81 81 81 27 81 81 81 81 81
-25 56 22 -50 -1 -19 62 =19 62 =19
81 81 81 81 27 81 81 81 81 81
M.—|=50 22 62 -28 —2| 5 _|[62 -19 62 -19 -19
¢ 81 81 81 81 27 ¢ 81 81 81 81 81
22 -50 -28 62 -2 -19 62 =19 62 =19
81 81 81 81 27 81 81 81 81 81
-1 =1 =2 =2 2 -19 -19 -19 -19 62
27 7 27 7 9 81 81 81 81 81
] =25 =25 11 -3 1 =19 =19 =19
56 28 28 56 2 62 62
-25 ; 11 =25 -3 -19 ; =19 ; =19
56 28 28 56 2 62 62
_ _|=25 11 -14 -3 _ _ -19 -19 =19
Mc-scaled = 3T 31 1 3T 31 Nc-scaled =] 1 > 1 67 52
1 -25 -14 | -3 -19 ; -19 ; =19
31 31 1 31 2 62 62
=1 =1 =1 =1 4 -19 -19 -19 -19 4
6 6 3 3 62 62 62 62
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2 =1 4 =2 -1 2 =1 2 -1 -1
27 27 27 27 9 27 27 27 27 27
=1 2 =2 4 -1 =1 2 -1 2 -1
27 27 27 27 9 27 27 27 27 27
|2 =1 4 -2 -1 |14 =2 4 -2 =2 -
NeMc=137 27 27 27 3| MNe=|37 27 27 27 27| commutator
=1 2 =2 4 -1 =2 4 =2 4 =2
27 27 27 27 9 27 27 27 27 27
=1 =1 =2 =2 2 =1 =1 -1 =1 2
27 27 27 27 9 9 9 9 9 9
-2 1 2
0 0 37 37 37
1 =2 2
0 0 27 27 27
2 -1 1
7 27 9 0 33
=1 2 1
27 27 0 0 27
=2 =2 -1 -1 |
27 27 27 27

Eigenvalues M,

[0., 1.946178864, 0.1649322482, 0.7505405108, 0.2741508472]
Eigenvalues N¢

[0, 0., 2., 1.405552070, 0.4216084235]

Eigenvalues Mc-scaled

[0., 1.135874376, 0.9660841503, 2.670943107, 0.227098367]

Eigenvalues N¢-scaled

[0, 0., 2.612903226, 1.836285769, 0.5508110047]
NullSpace M,

{1,1,1,1, 1}

NullSpace N¢

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

Eigenvalues My

[1.946178864, 0.1649322482, 5.929100987, 0.2416082767, 0.7181796227]

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

{}
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NullSpace Ny

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

Eigenvalues M

[0.5493635453, -1.438252434, 3.615324520, -2.195546624, -0.5308890059]
Eigenvalues N

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

NullSpace M

{}

NullSpace N

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

Harmonic Basis

R = O = O
R O Rr O K
= = O = O
= O B O B
(= R R R
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