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Figure 16. Computing Q̌0.K!2.�// D 1, Q̌0.K!2.�1// D 1, Q̌0.K!2.�2// D 1.
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Figure 17. Computing Q̌0.K!3.�// D 0, Q̌0.K!3.�1// D 0, Q̌0.K!3.�2// D 0.
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Figure 18. Computing Q̌0.K!4.�// D 0, Q̌0.K!4.�1// D 1, Q̌0.K!4.�2// D 2.
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Figure 19. Computing Q̌0.K!5.�// D 0, Q̌0.K!5.�1// D 0, Q̌0.K!5.�2// D 0.
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1 8 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0
0 9 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0
1 10 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0
1 11 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0
0 12 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1
1 13 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1
1 14 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 1
0 15 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 1
0 16 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 1
1 17 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1

(a) X.2P /

!6.�/
1 1 1 1 1 1 1 1 1
1 3 4 8 10 11 13 14 17

1 1 1 1 1 0 0 0 0 0 0
1 3 1 1 0 0 0 0 0 0 0
1 4 1 0 1 1 1 0 0 0 0
1 8 0 0 1 1 1 0 0 1 0
1 10 0 0 1 1 1 1 0 1 0
1 11 0 0 0 0 1 1 0 0 0
1 13 0 0 0 0 0 0 1 0 0
1 14 0 0 0 1 1 0 0 1 1
1 17 0 0 0 0 0 0 0 1 1

(b) X.2P; !6.�/)

!
.1/

6
.�/ D .1;3;4;8;10;11;13;14;17/

Q̌0.K!6.�// D 0

!6.�
1/

1 0 1 1 0 0 0 1 0 1 1 0 1 1 0 0 0 1 0 1 1 0 1 1 0 0 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 1 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 3 1 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 4 1 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 5 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 6 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 7 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 8 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 9 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
1 10 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0
1 11 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0
0 12 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0
1 13 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0
1 14 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0
0 15 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0
0 16 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0
0 17 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0
1 18 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0
0 19 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0
1 20 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0
1 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0
0 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1
1 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1
1 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 1
0 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 1
0 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 1
1 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1

(c) X.4P /

!6.�
1/

1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 3 4 8 10 11 13 14 18 20 21 23 24 27

1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0
1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0
1 4 1 0 1 1 1 0 0 0 0 0 0 0 0 0
1 8 0 0 1 1 1 0 0 1 0 0 0 0 0 0
1 10 0 0 1 1 1 1 0 1 0 0 0 0 0 0
1 11 0 0 0 0 1 1 0 0 0 0 0 0 0 0
1 13 0 0 0 0 0 0 1 0 0 0 0 0 0 0
1 14 0 0 0 1 1 0 0 1 1 1 0 0 0 0
1 18 0 0 0 0 0 0 0 1 1 1 0 0 1 0
1 20 0 0 0 0 0 0 0 1 1 1 1 0 1 0
1 21 0 0 0 0 0 0 0 0 0 1 1 0 0 0
1 23 0 0 0 0 0 0 0 0 0 0 0 1 0 0
1 24 0 0 0 0 0 0 0 0 1 1 0 0 1 1
1 27 0 0 0 0 0 0 0 0 0 0 0 0 1 1

(d) X.4P; !6.�
1/)

!
.1/

6
.�1/ D .2;3;4;5;9;11;12;14;15;19;21;22;23;24;25/

!
.2/

6
.�1/ D .23/

Q̌0.K
!6.�1/

/ D 1

!6.�
2/

1 0 1 1 0 0 0 1 0 1 1 0 1 1 0 0 0 1 0 1 1 0 1 1 0 0 0 1 0 1 1 0 1 1 0 0 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 1 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 3 1 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 4 1 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 5 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 6 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 7 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 8 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 9 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 10 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 11 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 12 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 13 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 14 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 15 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 16 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 17 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 18 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 19 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
1 20 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0
1 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0
0 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0
1 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0
1 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0
0 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0
0 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0
0 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0
1 28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0
0 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0
1 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0
1 31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0
0 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1
1 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1
1 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 1
0 35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 1
0 36 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 1
1 37 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1

(e) X.6P /

!6.�
2/

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 3 4 8 10 11 13 14 18 20 21 23 24 28 30 31 33 34 37

1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 4 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 8 0 0 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0
1 10 0 0 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0
1 11 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
1 13 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
1 14 0 0 0 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0
1 18 0 0 0 0 0 0 0 1 1 1 0 0 1 0 0 0 0 0 0
1 20 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 0 0 0 0
1 21 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0
1 23 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
1 24 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 0
1 28 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 0
1 30 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0
1 31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0
1 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
1 34 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1
1 37 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1

(f) X.6P; !6.�
2/)

!
.1/

6
.�2/ D .1;3;4;8;10;11;14;18;20;

21;24;28;30;31;33;34;37/

!
.2/

6
.�2/ D .13/

!
.3/

6
.�2/ D .23/

Q̌0.K
!6.�2/

/ D 2

Figure 20. Computing Q̌0.K!6.�// D 0, Q̌0.K!6.�1// D 1, Q̌0.K!6.�2// D 2.
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!7.�/
0 0 1 1 0 1 1 0 0 0 1 0 1 1 0 1 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0
0 2 1 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0
1 3 1 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0
1 4 1 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0
0 5 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0
1 6 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0
1 7 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0
0 8 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0
0 9 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0
0 10 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0
1 11 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0
0 12 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1
1 13 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1
1 14 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 1
0 15 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 1
1 16 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 1
0 17 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1

(a) X.2P /

!7.�/
1 1 1 1 1 1 1 1
3 4 6 7 11 13 14 16

1 3 1 0 0 1 0 0 0 0
1 4 0 1 1 0 0 0 0 0
1 6 0 1 1 0 1 0 0 0
1 7 1 0 0 1 0 1 0 0
1 11 0 0 1 0 1 0 0 1
1 13 0 0 0 1 0 1 0 0
1 14 0 0 0 0 0 0 1 1
1 16 0 0 0 0 1 0 1 1

(b) X.2P; !7.�/)

!
.1/

7
.�/ D .3;7;13/

!
.2/

7
.�/ D .4;6;11;14;16/

Q̌0.K!7.�// D 1

!7.�
1/

0 0 1 1 0 1 1 0 0 0 1 0 1 1 0 1 1 0 0 0 1 0 1 1 0 1 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 1 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 3 1 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 4 1 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 5 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 6 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 7 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 8 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 9 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
0 10 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0
1 11 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0
0 12 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0
1 13 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0
1 14 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0
0 15 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0
1 16 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0
1 17 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0
0 18 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0
0 19 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0
0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0
1 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0
0 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1
1 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1
1 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 1
0 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 1
1 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 1
0 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1

(c) X.4P /

!7.�
1/

1 1 1 1 1 1 1 1 1 1 1 1 1
3 4 6 7 11 13 14 16 17 21 23 24 26

1 3 1 0 0 1 0 0 0 0 0 0 0 0 0
1 4 0 1 1 0 0 0 0 0 0 0 0 0 0
1 6 0 1 1 0 1 0 0 0 0 0 0 0 0
1 7 1 0 0 1 0 1 0 0 0 0 0 0 0
1 11 0 0 1 0 1 0 0 1 0 0 0 0 0
1 13 0 0 0 1 0 1 0 0 1 0 0 0 0
1 14 0 0 0 0 0 0 1 1 0 0 0 0 0
1 16 0 0 0 0 1 0 1 1 0 1 0 0 0
1 17 0 0 0 0 0 1 0 0 1 0 1 0 0
1 21 0 0 0 0 0 0 0 1 0 1 0 0 1
1 23 0 0 0 0 0 0 0 0 1 0 1 0 0
1 24 0 0 0 0 0 0 0 0 0 0 0 1 1
1 26 0 0 0 0 0 0 0 0 0 1 0 1 1

(d) X.4P; !7.�
1/)

!
.1/

7
.�2/ D .3;7;13;17;23/

!
.2/

7
.�2/ D .4;6;11;14;16;21;24;26/
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!7.�1/
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!7.�
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0 0 1 1 0 1 1 0 0 0 1 0 1 1 0 1 1 0 0 0 1 0 1 1 0 1 1 0 0 0 1 0 1 1 0 1 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 1 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 3 1 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 4 1 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 5 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 6 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 7 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 8 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 9 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 10 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 11 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 12 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 13 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 14 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 15 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 16 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 17 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 18 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
0 19 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0
1 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0
0 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0
1 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0
1 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0
0 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0
1 26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0
1 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0
0 28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0
0 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0
0 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0
1 31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0
0 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1
1 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1
1 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 1
0 35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 1
1 36 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 1
0 37 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1

(e) X.6P /

!7.�
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
3 4 6 7 11 13 14 16 17 21 23 24 26 27 31 33 34 36

1 3 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 4 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 6 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
1 7 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
1 11 0 0 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0
1 13 0 0 0 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0
1 14 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0
1 16 0 0 0 0 1 0 1 1 0 1 0 0 0 0 0 0 0 0
1 17 0 0 0 0 0 1 0 0 1 0 1 0 0 0 0 0 0 0
1 21 0 0 0 0 0 0 0 1 0 1 0 0 1 0 0 0 0 0
1 23 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0 0 0 0
1 24 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0
1 26 0 0 0 0 0 0 0 0 0 1 0 1 1 0 1 0 0 0
1 27 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 0 0
1 31 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1
1 33 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0
1 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
1 36 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1

(f) X.6P; !7.�
2/)

!
.1/

7
.�2/ D .3;7;13;17;23;27;33/

!
.2/

7
.�2/ D .4;6;11;14;16;21;24;26;31;34;36/

Q̌0.K
!7.�2/

/ D 1

Figure 21. Computing Q̌0.K!7.�// D 1, Q̌0.K!7.�1// D 1, Q̌0.K!7.�2// D 1.
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(a) The polytope 2P with ordered
facets.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0
2 1 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0
3 1 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0
4 1 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0
5 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0
6 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0
7 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0
8 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0
9 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0
10 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0
11 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0
12 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1
13 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1
14 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 1
15 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 1
16 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 1
17 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1

(b) Adjacency matrix of the polytope 2P .

1

27

27

25 23 22 24 26

21 19 17 18 20

15 13 12 14 16

11 9 7 8 10

5 3 2 4 6

(c) The polytope 4P with ordered
facets.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 1 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 1 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 1 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
9 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
10 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0
11 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0
18 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0
19 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0
20 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0
21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0
22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1
23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1
24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 1
25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 1
26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 1
27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1

(d) Adjacency matrix of the polytope 4P .

1

37

35 33 32 34 36

31 29 27 28 30

25 23 22 24 26

21 19 17 18 20

15 13 12 14 16

11 9 7 8 10

5 3 2 4 6

(e) The polytope 6P with ordered
facets.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37
1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 1 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 1 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 1 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0
21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0
22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0
23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0
24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 0 0
25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0
26 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0 0 0 0 0 0
27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1 1 0 0 0 0
28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1 0 1 0 0 0
29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0
30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 0 0 1 0 1 0
31 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 0 0 0 1 1 0
32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 1 1 0 0 1
33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1
34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 1
35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 1 1
36 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1 1 1
37 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1

(f) Adjacency matrix of the polytope 6P .

Figure 22. The facet-ordered polytopes 2P , 4P and 6P and corresponding
adjacency matrices.
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Figure 23. Row spaces of �, �1, �2. Top: matrix form of the row space
row �. (� is the characteristic matrix of ı, where ı is the natural extension
of �.) Middle: matrix form of the row space row �1. (�1 is the characteristic
matrix of ı1, where ı1 is the natural extension of �1.) Bottom: matrix form
of the row space row �2. (�2 is the characteristic matrix of ı2, where ı2 is
the natural extension of �2.)

8


