Classification of linear [8, 4, 4] codes over Iy

April 16, 2019

1 The field of order 2

The field Fs :
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2 The group PGL(4,2)

Group action PGL(4, 2) of degree 15

Group order 20160

tl=(15, 14, 12, 8)

Base: (0,1,2,3)

Strong generators for a group of order 20160:

1000 1000 1000
0100 0100 0100
0oo10|’|o010|"|0010]"
1001 0101 0011
1000 1000 0100
0100 0010 1000
0ooo1|’|lo1o0|’ |0010
0010 0001 0001
0| (1,0,0,0)
L O100)
2 | (0,0,1,0)

10 | (0,1,0,1)
31(0,0,0,1)

11 | (1,1,0,1)
41 (1,1,1,1) |

12 | (0,0,1,1)
5 (1,1,0,0)

13 | (1,0,1,1)
6 | (1,0,1,0)

14 | (0,1,1,1)
71(0,1,1,0)
8| (1,1,1,0)
9 |(1,0,0,1)

Poset classification up to depth 8



3 The orbits

3.1 Number of orbits at depth

| Depth [ Nb of orbits

0 1
1 1
2 1
3 1
4 2
5 2
6 1
7 1
8 1

3.2 Orbit representatives: overview

N = node

D = depth or level

O = orbit with a level

Rep = orbit representative

SO = (order of stabilizer, orbit length)
= number of live points

F = number of flags

Gen = number of generators for the stabilizer of the orbit rep.

Table 1: Orbit Representatives

N | D | O] Rep SO L | F | Gen
0| 0] 0]|{} (20160, 1) | 15 | 1 6
1] 1]0]{0} (1344, 15) | 14 | 1 5
2 2] 04{0,1} (192, 105) | 12 | 1 5
31310]{0,1,2} (48, 420) 9| 2 6
41 41 0]{0,1,2,3} (24, 840) 51 2 6
514 1]{0,1,2,8} (192, 105) 810 7
6| 5| 01]{0,1,2/3,4} (120, 168) 0] 0 6
7151 1]14{0,1,2,3 38} (24, 840) 311 5
81 6| 01]{0,1,2,3,8 11} (48, 420) 2|1 6
9 7] 0]40,1,2 3,8, 11, 13 | (168,120) | 1] 1 6
}
10| 8] 0]{0,1,2 83, 8,11, 13, | (1344, 15) 8
14}




4 The poset of orbits
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5 Stabilizers and Schreier trees

5.1 Stabilizers and Schreier trees at level 0

Node 0 at Level 0 Orbit 0 / 1

{}20160
Strong generators for a group of order 20160:
1000 1000 1000
0100 0100 0100
0o10f’f0o010]’{0010]"’
1001 0101 0011
1000 1000 0100
0100 0010 1000
0001|’{0100]|’|{0010
0010 0001 0001
There are 1 extensions
Number of generators 6
Generators for the Schreier trees:
Generators for a group of order 20160:
1000 1000 1000 1000
0100 0100 0100 0100
0010 0010 0010 0001
1001 0101 0011 0010



1000 0100
0010 1000
0100 0010
0001 0001

Orbit 0 / 1: Point 0 lies in an orbit of length 14 with average word length 5.28571 Hs = 2.40214

Node 0 at Level 0 Orbit 0 / 1 Tree 0 / 1

Number of generators 6

=

|

Extension number 0

Orbit representative 0

Flag orbit length 15

Flag orbit is defining new orbit 1 at level 1

5.2 Stabilizers and Schreier trees at level 1

Node 1 at Level 1 Orbit 0 / 1

{0}1344
Strong generators for a group of order 1344:
1000 1000 1000
0100 0100 0100
0o10f(’foo010]’{0010]"’
1001 1101 0011
1000 1000
0100 0010
0001|0100
0010 0001
There are 1 extensions
Number of generators 5
Generators for the Schreier trees:
Generators for a group of order 1344:
1000 1000 1000 1000
0100 0100 0100 0100
0010 0010 0010 0001
1001 1101 0011 0010

Orbit 0 / 1: Point 1 lies in an orbit of length 14 with average word length 4.35714 Hs = 2.55423



Node 1 at Level 1 Orbit 0 / 1 Tree 0 / 1

Number of generators 5

=

|

Extension number 0

Orbit representative 1

Flag orbit length 14

Flag orbit is defining new orbit 2 at level 2

5.3 Stabilizers and Schreier trees at level 2

Node 2 at Level 2 Orbit 0 / 1

{0, 1}102
Strong generators for a group of order 192:
1000 1000 1000
0100 0100 0100
oo1o0f|’joot1of’jo010|"
1011 1001 0111
1000 0100
0100 1000
0001|0101
0010 1011
There are 1 extensions
Number of generators 5
Generators for the Schreier trees:
Generators for a group of order 192:
1000 1000 1000 1000
0100 0100 0100 0100
0010 0001 0010 1011
1011 0010 0111 0010
1000
0100
1001
0010

Orbit 0 / 1: Point 2 lies in an orbit of length 12 with average word length 2.91667 Hs = 2.20906



Node 2 at Level 2 Orbit 0 / 1 Tree 0 / 1

Number of generators 5

=

|

Extension number 0

Orbit representative 2

Flag orbit length 12

Flag orbit is defining new orbit 3 at level 3

5.4 Stabilizers and Schreier trees at level 3
Node 3 at Level 3 Orbit 0 / 1

{0,1,2}4s
Strong generators for a group of order 48:
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There are 2 extensions

Number of generators 6
Generators for the Schreier trees:
Generators for a group of order 48:

—_ O O =
=)
—_—_0 O
_ o o o
— O O =
= e}
—_—_0 O
—_ o OO
oo o
o o= O
o= OO
—_ o OO
oo o
o= OO
O O = O
— o OO

=)
_ o O =
—__0 O
— o oo
_ o O =
oo = O
o= OO
— o OO

Orbit 0 / 2: Point 3 lies in an orbit of length 8 with average word length 2.875 Hg = 1.74995
Orbit 1 / 2: Point 8 lies in an orbit of length 1 with average word length 1 Hs = 0



Node 3 at Level 3 Orbit 0 / 1 Tree 0 / 2

Number of generators 6

-

L

Extension number 0
Orbit representative 3
Flag orbit length 8

Flag orbit is defining new orbit 4 at level 4

Node 3 at Level 3 Orbit 0 / 1 Tree 1 / 2

Number of generators 6

Extension number 1
Orbit representative 8
Flag orbit length 1

Flag orbit is defining new orbit 5 at level 4

5.5 Stabilizers and Schreier trees at level 4

Node 4 at Level 4 Orbit 0 / 2

Strong generators for a group of order 24:

There are 2 extensions

Number of generators 6
Generators for the Schreier trees:
Generators for a group of order 24:
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Orbit 0 / 2: Point 4 lies in an orbit of length 1 with average word length 1 Hg = 0
Orbit 1 / 2: Point 8 lies in an orbit of length 4 with average word length 2.5 Hg = 1.2851

Node 4 at Level 4 Orbit 0 / 2 Tree 0 / 2
Number of generators 6

Extension number 0

Orbit representative 4

Flag orbit length 1

Flag orbit is defining new orbit 6 at level 5

Node 4 at Level 4 Orbit 0 / 2 Tree 1 / 2

Number of generators 6

L

Extension number 1

Orbit representative 8

Flag orbit length 4

Flag orbit is defining new orbit 7 at level 5

Node 5 at Level 4 Orbit 1 / 2

{0717278}192
Strong generators for a group of order 192:

(10007 [1000 (10007
0100 0100 0100
0o10|’|{0o010|’|0010]|"
(1101] 1001 [1111]
[1000] [10007] [0100]
0100 0010 1000
1110|’|0100(’{0010]}"
(1011] |ooo1| [1111]

1110

0100

1000

1101

There are 0 extensions
Number of generators 7




Generators for the Schreier trees:
Generators for a group of order 192:
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ith average word length 2.25 H7 = 1.48536
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Orbit 0 / 1: Point 3 lies in an orbit of lengt

Node 5 at Level 4 Orbit 1 / 2 Tree 0 / 1

Number of generators 7

=

L

Cannot find an extension for point 3

5.6 Stabilizers and Schreier trees at level 5
Node 6 at Level 5 Orbit 0 / 2

{0,1,2,3,4}120
Strong generators for a group of order 120:

1000 1000 1000
0100 0100 0100
oo1o0f’foo0o01)’f{1111}|"’
1111 0010 0001
1000 0010 1111
0001 0100 0100
0100(|’({1000]|’|{0010
0010 0001 0001
There are 0 extensions
Number of generators 6
Generators for the Schreier trees:
Generators for a group of order 120:
10007 [1000][1000][1000
0100 0100 0100 0001
0010 0001 1111 0100
1111][0010][0001]]0010
[0010] [1111]
0100 0100
1000 0010
|10001)] {0001




Node 7 at Level 5 Orbit 1 / 2

{0,1,2,3,8}24
Strong generators for a group of order 24:
1000 1000 1000
0100 0010 1110
1110010070010}’
0001 0001 0001
0010 1110
0100 0010
1000|’(1000
0001 0001
There are 1 extensions
Number of generators 5
Generators for the Schreier trees:
Generators for a group of order 24:
1000 1000 1000 1000
0100 0100 0010 0010
1110 0010 0100 0100
0001 0001 0001 0001
1110
0010
1000
0001

Orbit 0 / 1: Point 11 lies in an orbit of length 3 with average word length 2 Hs = 1.11328

Node 7 at Level 5 Orbit 1 / 2 Tree 0 / 1

Number of generators 5

=

|

Extension number 0

Orbit representative 11

Flag orbit length 3

Flag orbit is defining new orbit 8 at level 6

5.7 Stabilizers and Schreier trees at level 6

Node 8 at Level 6 Orbit 0 / 1
{0,1,2,3,8,11}4s

Strong generators for a group of order 48:
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0100 1110 1101
1000 0010 0001
0010|’({1000]|’|0100
0001 0001 0010
There are 1 extensions
Number of generators 6
Generators for the Schreier trees:
Generators for a group of order 48:
10007 [1000] 100070100
0100 0100 0100 1000
0010 0010 0010 0010
0001]]0001f|[1101] 0001
(111011017
0010 0001
1000 0100
L10001] 0010

Orbit 0 / 1: Point 13 lies in an orbit of length 2 with average word length 1.5 Hg = 0.613147

Node 8 at Level 6 Orbit 0 / 1 Tree 0 / 1

Number of generators 6

Extension number 0

Orbit representative 13

Flag orbit length 2

Flag orbit is defining new orbit 9 at level 7

5.8 Stabilizers and Schreier trees at level 7
Node 9 at Level 7 Orbit 0 / 1

{0,1,2,3,8,11,13}16s
Strong generators for a group of order 168:

1000 1000 1000
0100 0100 1101
1101|’{1110(’]0100]"’
1110 1101 1110
1101 0100 1011
0001 1000 0010
0100(’({0010]|’|1000
0010 1101 1101
There are 1 extensions
Number of generators 6
Generators for the Schreier trees:
Generators for a group of order 168:
1000 1000 1000 1000
0100 0100 0100 0100
0010 1110 0010 0010
0001 1101 0001 0001
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1000 1000
0100 0100
0010 0010

0001 0001
Orbit 0 / 1: Point 14 lies in an orbit of length 1 with average word length 1 Hg = 0

Node 9 at Level 7 Orbit 0 / 1 Tree 0 / 1
Number of generators 6

Extension number 0

Orbit representative 14

Flag orbit length 1

Flag orbit is defining new orbit 10 at level 8

5.9 Stabilizers and Schreier trees at level 8

Node 10 at Level 8 Orbit 0 / 1
{07 17 27 37 87 117 137 14}1344

Strong generators for a group of order 1344:

(10007 [1000] [1000]
0100 |[0100| |0100
0oo010f’{oo0t0|’|1101]’
0111 [1011] |[1110]
(10007 [1000] [1000]
0100| |[0100| |1110
1110f’ 1011|1011}’
(1101] [1101] [0010_
1011] Jo111
0010 {1101
1000{’[1000
1101 [0001

There are 0 extensions
Number of generators 8
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