New Graph

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

1. Coloring, {}

* See graph
* " See pair graph

N

Omega Rank forR :
+

-t t3

7

n=[2,3,3,4,6]
0=[1,1,1,3, 4]

POSSIBLE RANKS

7 7 7 7

1x18
2x9
3x6
BASE DETERMINANT 1/8, .1250000000
NullSpace of A
{2,3}4,{1,4,5}
Nullspace of A

[{35.{2}] ", [{5}.41, 4}]

A-Rank | A+(1/2)A | A-(1/2)A | R B

3vs3 3vs3 3vs3 2vs2|3vs3




cycles: {{3,5}} order: 2
00 6 0 12

0 0 12 0 6

[0, 0, ¥ 0 yz]

Omega Rank for B :
4

+

-t ¢

E:ycles: {{1,4}} order: 2
4 6 0 8 0

(8 0 0 10 0)
1000 8 0

[yl, Yy 0¥, 0]

2. Coloring, {2}

Qp(A)=0: p=s- 452 453

* See graph
* " See pair graph

N

A-Rank | A+(1/2)A | A-(1/2)A | R B

2vs3 3vs4 3vs4 2vs3|2vs4
Omega Rank forR :
+
-t2 ¢4
cycles: {{3,5}} order: 2
0 0 6 3 9
(0 09 0 9

00909



. [0,0, VY Yy yz]

p=-st s

Omega Rank for B :
+
-t

’cycles: {{2,5}, {1, 4}} order: 2

4 6 05
53046
(4 6 0 3)
53046

[—y]L +2Y, ¥ 0,Y, 2y, *3 yz]

M N
01 001 0100
10020 10110
00003 (01001
02002 01001
10320 10110
NM
203 40
3006
2 03 40
203 40
03006
=13,r'=1/2
R:[5,4,5,5, 3]
B:[4,5,4,1, 2]
Ranges

Action of R on ranges, [[5], [4], [5], [4], [4]]



Action of B on ranges, |[5], [3], [2], [3], [1]]
Cycles: R,{{3,5}}, B,{{2,5},1{1,4}}
B({1, 2} =1/9

(1,50 =1/9

p({2,4}) =2/9

B({3,5})=1/3

B(f4,55) =2/9

Partitions

a([{2, 5}, {1, 3,4} = 1/1
b1={2,5}", b2={1,3, 4}

Action of R and B on the blocks of the partitions: = [2, 1] 1, 2]
with invariant measure [1, 1]

N by blocks, check: true . * See partition graph.

** See level-2 partition graph.

Right Group
Coloring {2}
Rank 2
R,B [5,4,5,5,3],[4,5,4,1,2]
T, [1,0,0,1,0,2,0,0,3,2]
u, [1,0,0,1,1,1,0,0,1,1] (dim 1)
wpp (3,2,3,3,2]

3. Coloring, {3}



** See pair graph

N

A-Rank | A+(1/2)A | A-(1/2)A | R B

3vs3 4vs4 3vs4 |3vs3|4vs4

Omega Rank forR :
*a
-t t
cycles: {{3,4,5}} order: 3

00 6 39

0 0 9 6 3)

0 0 3 96

[0, 0, Yy Yo y,]

Omega Rank for B :
5

+

-2t

’cycles: {{1,4}} order: 4

4 6 0 5

5 3 0 10 0
(10 0 0 8 0)

8 00 10 0

[yz, Y3 0¥, yl]

4, Coloring, {4}

* See graph
* " See pair graph

N



A-Rank | A+(1/2)A | A-(1/2)A | R B

3vs3 3vs3 3vs3 3vs3(3vs3

Omega Rank for R :

+

-t2

cycles: {{3,5}} order: 2
4 0 6 0 8
© 0 8 0 10)
0 0 10 0 8
[y, 0,y,,0,y,]

Omega Rank for B :

3

-t t

cycles: {{2,4,5}} order: 3
0 6 0 8 4
O 4 0 6 8)
0 8 0 4 6

[0, Y 0¥, y3]

5. Coloring, {5}

R:[5,5,5,5, 2]
B:[4, 4, 4,1, 3]

* See graph
* " See pair graph

N

A-Rank | A+(1/2)A | A-(1/2)A | R B

3vs3 3vs3 3vs3 2vs2|3vs3

Omega Rank forR :



-t £

zzycles: {{2,5}} order: 2
0 6 0 0 12

0 12 0 0 6

[0, ¥, 0,0, yz]

Omega Rank for B :
4

+

-2 ¢

’cycles: {{1,4}} order: 2
4 0 6 8 0

(8 0 0 10 0)
1000 8 0

[yl, 0,¥, Yy 0]

6 . Coloring, {2, 3}
Qp(A)=0: p=s*-25s°

R:[5, 4, 4,5, 3]
B:[4,5,5,1, 2]

* See graph
* " See pair graph

N

A-Rank | A+(1/2)A | A-(1/2)A | R B

2vs3 2vs4 2vs4 1vs3|2vs4

Omega Rank for R :
-t t*

’cycles: {{3, 4,5} order: 3



+ +

p=-s s p=-s s’
Omega Rank for B :
+
-t

,cycles: {{2, 5}, {1, 4}} order: 2

* See 3-level graph

\

1=9,r'=2/3

(]

W = O O N

w w o o o

006 6 6
0 0 6 6 6)
006 6 6

[0,0, Yy ¥y yl]

—~

N N

AN O O O

o O O O

BN RN

A O O O
N

M N
02 01
13 0
33 (10
0 4 1
40 11
NM
4338 6
6 6 4 6
266 4 6)
4338 6
2 33 4 12

[—y1 Y Y 0¥ yz]

N = TR = T = S =

[ = N S SO )



Ranges

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

Cycles: R,{{3,4,5}}, B,{{2,5},{1, 4}
B({1,2,5})=1/3
B({2,4,5})=1/6
B({3,4,5) =1/2

Partitions

a([{2,3}, {1, 4}, 5} = 1/1
b1=1{2,3}", b2={1,4}", b3 ={5}

Action of R and B on the blocks of the partitions: =3, 1, 2] [3, 2, 1]
with invariant measure [1, 1, 1]

N by blocks, check: true . * See partition graph.

** See level-3 partition graph.

N

Right Group
Coloring {2, 3}
Rank 3
R,B (5,4,4,5,3],[4,5,5,1,2]
HZ [27 07 O) 2) 01 1; 31 37 37 4]

u, [1,1,0,1,0,1,1,1,1,1] (dim 1)

wpp (2,2,2,2,1]

T[3 [01 O) 27 07 01 01 Ov 07 17 3]

u3 [07 07 17 07 1; Ov Ov Ov 17 1]




7. Coloring, {2, 4}

* See graph
* " See pair graph

N

Omega Rank for R :
+
£

,cycles: {{3,5}} order: 4

+

Omega Rank for B :
-t ¢t

,cycles: {{2,5}} order: 2

8 . Coloring, {2, 5}

A-Rank

A+(1/2)A

A-(1/2)A | R B

3vs3

4vs4

4vs4 4vs4|3vs3

4 0 6 3 5
305 0 10
(0 0 10 0 38 )
00 8 0 10

[yl, 0,¥,¥5Y 4]

06 05 7
© 7 0 0 11)
011 0 0 7

[0, Y 0¥, y3]




* See graph
* " See pair graph

N

A-Rank | A+(1/2)A | A-(1/2)A | R B

3vs3 4vs4 3vs4 |3vs3|4vs4

Omega Rank forR :
*a
-t t
cycles: {{2,4,5}} order: 3

06 0 39

0 9 0 6 3)

0 3 096

[0, Y5 0¥, y,]

+

Omega Rank for B :
-

’cycles: {{1,4}} order: 4

—~~
o © o o
oS O W o
o]
(=)

[yl, 0,Y, Yy y4]

9. Coloring, {3, 4}



** See pair graph

N

Omega Rank forR :
+

-t t

,cycles: {43, 3, 4,5} order: 4

Omega Rank for B :

-t ¢

,cycles: {{2, 4,5} order: 3

10 . Coloring, {3, 5}

+
Op(A)=0: p=s-4s* 4s’

* See graph

* " See pair graph

A-Rank

A+(1/2)A

A-(1/2)A | R

3vs3

4vs4

4vs4 4vs4|3vs3

—

g o W b

o O O O

W s 0o

1= © ) ) S O8]

AN W O
~—

[yl, 0,¥, Y5 Y 4]

06057
© 70 6 5
05076

[0, Y 0¥, y3]




A-Rank | A+(1/2)A | A-(1/2)A | R B
2vs3 3vs4 3vs4 2vs3|2vs4
Omega Rank forR :
+
-t2 !
’cycles: {{2,5}} order: 2
06 039
(0 9 00 9
090 0 9

+

p=-s2 s

Omega Rank for B :
+
-t £

,cycles: {{3, 5}, {1, 4}} order: 2

[07 _yl + yzv Ov }’1» yz]

S TG IS
o o o o
w o W o
i
o

[-y1 +2Y,0,y,Y, 72y, 3 yz]

M N
0101 0101
0003 0101
(10020 (11010
00202 0010
13020 11010



23
23
0 o0
23
00
t=13,r'=1/2
R:[5,5,4,5, 2]
B:[4,4,5,1,3]
Ranges

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

Cycles: R,{{2,5}}, B,{{3,5}, {1, 4}}
B({1,3)=1/9
B({1,5}) =1/9
B({2,5}) =1/3
B({3,4}) =2/9
B({4,5}) =2/9

Partitions

a(l{1, 2,4} 43,51 = 1/1
b1={1,2,4}", b2=1{3,5}

Action of R and B on the blocks of the partitions: =[2, 1] [1, 2]
with invariant measure [1, 1]

N by blocks, check: true . * See partition graph.

* " See level-2 partition graph.

Right Group
Coloring {3,5}
Rank 2
R,B [5,5,4,5,2],[4,4,5,1,3]

w o W o o

S B O s



T[Z [07 17 07 17 07 01 31 2) 07 2]

u, [0,1,0,1,1,0,1,1,0,1] (dim 1)

wpp [3,3,2,3,2]

11. Coloring, {4, 5}
7 ? ]

R:[5,5,5,1,2
4,4,4,5,3]

B: [
* See graph

* " See pair graph

N

A-Rank | A+(1/2)A | A-(1/2)A | R B

3vs3 3vs3 3vs3 |3vs3|3vs3

Omega Rank forR :

+

-t? 4

cycles: {{2,5}} order: 2
4 6 0 0 8
© 8 0 0 10)
0 10 0 0 8
[y, y,0.0,y.]

Omega Rank for B :

* 3

-t t

zzycles: {{3, 4,5} order: 3
0 0 6 8 4
0 0 4 6 8)

0 0 8 46



12 . Coloring, {2, 3, 4}

* See graph
* " See pair graph

\

Omega Rank forR :
+
-t

’cycles: {{1, 3, 4,5} order: 4

Omega Rank for B :
+
-t* ¢!

’cycles: {{2,5}} order: 2

[0, 0, Yy Yy y3J

A-Rank

A+(1/2)A

A-(1/2)A | R B

3vs3

4vs4

4vs4 4vs4|3vs3

AN N O

BN oY O

A O N
~

[yl, 0,Y,, Y5y 4]

06 02 10
(0 10 0 0 8)
0 8 00 10

[0, Y 0¥, y3]




13 .. Coloring, {2, 3, 5}

* See graph

* " See pair graph

\

Omega Rank forR :
+

-t t4

’cycles: {{2, 4,5} order: 3

p=-s s° p=-s
Omega Rank for B :
+
-t

,cycles: {{3, 5}, {1, 4}} order: 2

+

2

+

53

A-Rank

A+(1/2)A

A-(1/2)A | R B

2vs3

2vs4

2vs4 1vs3|2vs4

0606 6
(0O 6 06 6)
0606 6

[0, Y0y yl]

—~

N N

o O O O

A o O O

BN RN

A O O O
N

[y2 Y 0 Y, Y yz]




* See 3-level graph

M N
00 2 0 2 01101
00 0 3 3 1 00 11
20013 (10011
03 10 4 1101
23 3 40 11110
NM
4 3 3 8 6
2 6 6 4 6
(26 64 6)
4 3 3 8 6
2 3 3 4 12
1=9,r'=2/3
R:[5,4,4,5,2]
B:[4,5,5,1,3]
Ranges
Action of R on ranges, [[2], [2], [2]]
Action of B on ranges, [[3], [1], [1]]
Cycles: R,{{2,4,5}}, B,{{3,5},{1,4}}
B({1,3,5}) =1/3
B({2,4,5}) =1/2
B({3,4,5}) =1/6
Partitions

a([{2, 3}, {1, 4}, 53) = 1/1
b1={2,3}", b2=1{1,4}", b3 ={5}

Action of R and B on the blocks of the partitions: = [3, 1, 2] [3, 2, 1]
with invariant measure [1, 1, 1]

N by blocks, check: true . * See partition graph.

* " See level-3 partition graph.



Right Group

Coloring {2,3,5}
Rank 3
R,B (5,4,4,5,2],[4,5,5,1,3]
TEZ [07 21 07 27 01 31 31 1v 37 4]
u, [1,1,0,1,0,1,1,1,1,1] (dim 1)
wpp [2,2,2,2,1]
T, [0,0,0,0,2,0,0,0,3,1]
u3 [07 07 17 01 11 01 01 Ov 17 1]

14 . Coloring, {2, 4, 5}

* See graph
* " See pair graph

N

Omega Rank for R :
+
-t

’cycles: {41, 2, 4,5} order: 4

A-Rank | A+(1/2)A | A-(1/2)A | R B
3vs3 4vs4 4vs4 |4vs4|3vs3
4 6 035
3506 4
(6 4 05 3)
53046




Omega Rank for B :
+
-t t*

,cycles: {{3,4,5}} order: 3

15 . Coloring, {3, 4, 5}

* See graph
* " See pair graph

N

Omega Rank for R :
5

+

-2t

’cycles: {{2,5}} order: 4

[yl, Yy 0¥y Y 4]

00657
© 0 7 6 5)
00576

[0, 0, Yy Yy y3]

A-Rank

A+(1/2)A

A-(1/2)A | R B

3vs3

4vs4

4vs4 4vs4(3vs3

4 6 0 3 5

3 0 0 10
(0 10 0 0 8 )

0 8 0 0 10




+

Omega Rank for B :
-t !

,cycles: {{3,5}} order: 2

16 . Coloring, {2, 3, 4, 5}

* See graph
* " See pair graph

N

Omega Rank forR :
+
-t

’cycles: {{1, 2, 4,5} order: 4

Omega Rank for B :
+
-t* t*

zzycles: {{3,5}} order: 2

00 6 5 7
© o0 7 0 11)
0011 0 7

[0, 0, Yy Yy y3]

A-Rank

A+(1/2)A

A-(1/2)A | R B

3vs3

4vs4

4vs4 4vs4(3vs3

—

N O O b

(o) W N S EN N

o O O O

BN O O

(o) N e N
~

[yl, Yy 0¥y 4]




00 6 2 10
(0 0 10 0 8)
00 8 0 10

[0,0, Yy Yy y3]

SUMMARY
Graph Type cC
v(A) 2
v(4) 2
T [2,3,3,4,6]
Dbly Stoch false
SANDWICH Total 0
No. Coloring | Rank
RT GROUPS Total 4
No. Coloring | Rank Solv
1 {2, 3} 3 [Not Solvable
2 {3, 5} 2 Solvable
3 {2} 2 Solvable
4 {2,3, 5} 3 |Not Solvable




A-RANK'D

SC'D IRK'D

T-RANK'D

R/B RANK'D

NOT SYNC'D

Total Runs

n-1

12

0

12,10

12,12

4

16

16




