
• We list up the generator matrices of extremal self-dual codes over Z8 and Z16 up
to length 40.

Table 1: Extremal free self-dual codes over Z8 of length 8 and 16

Length Generator matrix
Gi = (In | Ai)

8 A1 =


2 3 1 1
7 2 5 7
1 7 6 3
3 7 7 6


A2 =


2 3 1 1
7 2 5 7
1 7 6 3
5 1 1 2


A3 =


2 7 5 3
5 6 3 7
3 1 2 3
5 5 5 6


A4 =


2 3 7 5
1 2 1 5
5 7 6 3
7 3 5 6



16 A5 =


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



A6 =


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



A7 =


5 5 6 5 0 0 0 0
3 3 1 4 2 2 4 2
1 2 3 3 0 0 0 0
0 5 5 5 4 2 2 2
4 0 0 4 5 5 5 6
2 6 2 4 3 3 4 1
0 4 4 4 1 2 3 3
0 6 6 6 0 5 5 5



A8 =


5 5 6 5 0 0 0 0
3 5 7 6 0 0 0 0
5 6 7 3 0 0 0 0
6 3 7 5 0 0 0 0
0 0 0 0 5 5 5 6
0 0 0 0 3 1 2 3
0 0 0 0 5 6 3 7
0 0 0 0 2 7 5 3
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Table 2: Extremal free self-dual codes over Z8 of length 24 and 32

Length Generator matrix Length Generator matrix
Gi = (In | Ai) Gi = (In | Ai)

24 A9 =



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


32 A14 =



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



A10 =



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


A15 =



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



A11 =



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


A16 =



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



A12 =



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


A17 =



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



A13 =



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


A18 =



7 1 1 1 7 4 2 2 7 4 6 6 7 4 2 2
1 7 1 1 4 7 2 2 4 7 6 6 4 7 2 2
1 1 7 1 6 6 7 4 2 2 7 4 6 6 7 4
1 1 1 7 6 6 4 7 2 2 4 7 6 6 4 7
5 0 4 4 5 5 1 1 3 4 4 4 3 4 0 0
4 5 4 4 1 1 5 5 0 3 4 4 0 3 0 0
0 0 5 0 1 1 5 5 0 0 3 4 4 4 3 4
0 0 4 5 5 5 1 1 0 0 0 3 4 4 0 3
1 4 6 6 1 4 6 6 7 5 1 1 7 0 2 2
4 1 6 6 4 1 6 6 5 7 1 1 0 7 2 2
2 2 1 4 2 2 1 4 1 1 7 5 6 6 7 0
2 2 4 1 2 2 4 1 1 1 5 7 6 6 0 7
5 4 4 4 5 4 4 4 5 4 4 4 5 1 1 1
0 5 4 4 0 5 4 4 0 5 4 4 5 1 5 5
0 0 5 4 0 0 5 4 0 0 5 4 1 1 5 1
0 0 0 5 0 0 0 5 0 0 0 5 5 5 5 1
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Table 3: Extremal free self-dual codes over Z8 of length 40

Length Generator matrix
Gi = (In | Ai)

40 A19 =



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



, A20 =



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



,

A21 =



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



, A22 =



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



,

A23 =



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



.
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Table 4: Extremal free self-dual codes over Z16 of length 8 and 16

Length Generator matrix
Gi = (In | Ai)

8 A1 =


2 3 1 1
7 2 5 7
9 7 6 3
3 15 7 6


A2 =


2 3 1 1
7 2 5 7
9 7 6 3
5 9 1 10


A3 =


2 3 1 1
7 2 5 7
9 7 6 3
11 7 15 6


A4 =


2 3 1 1
7 2 5 7
9 7 6 3
13 1 9 10



16 A5 =


6 6 6 6 5 5 6 5
1 1 1 1 3 7 1 0

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

0 10 14 0 14 9 15 7



A6 =


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

8 8 6 1 4 3 0 15
10 10 10 4 12 3 3 9



A7 =


5 5 6 5 0 0 0 0

11 11 1 12 2 2 4 2
1 12 5 13 0 14 6 6
10 9 3 3 2 6 4 4
12 0 8 4 5 5 5 6
2 14 2 4 3 3 4 1

8 10 10 2 9 4 5 13
14 10 0 8 10 9 11 3



A8 =


5 5 6 5 0 0 0 0

9 13 13 4 0 14 6 10
7 2 7 5 4 0 12 8
0 7 13 3 6 6 0 6
0 0 0 0 5 5 5 6

12 6 14 10 1 9 8 1
0 0 0 0 15 10 5 15
2 14 10 4 12 3 3 1
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Table 5: Extremal free self-dual codes over Z16 of length 24 and 32

Length Generator matrix Length Generator matrix
Gi = (In | Ai) Gi = (In | Ai)

24 A9 =



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

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


32 A14 =



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

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

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

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

14 4 1 8 14 7 12 7 8 12 12 15 9 4 13 3



A10 =



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

15 13 12 11 7 7 14 10 4 13 5 0
9 2 5 4 11 2 2 3 10 5 5 9

13 8 10 1 4 10 11 11 15 7 13 4
11 8 6 8 11 15 7 0 9 10 1 1


A15 =



11 5 13 3 6 11 12 15 7 5 7 13 0 8 8 13
11 12 10 10 3 15 3 15 14 8 12 8 3 6 0 13

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

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

7 13 9 11 15 5 5 9 12 6 3 10 2 4 11 3
5 13 15 13 8 12 14 8 13 4 14 15 13 14 4 14

14 7 1 9 9 0 4 12 10 1 6 0 7 5 6 4
2 6 7 5 1 1 4 6 8 0 11 14 12 5 9 12

14 2 8 1 3 13 1 14 10 2 8 11 0 10 3 15



A11 =



1 3 0 0 12 3 15 5 14 3 14 1
2 1 11 6 0 4 5 5 7 0 3 15
9 3 15 7 0 5 9 8 15 2 2 12

4 3 9 13 11 8 5 11 6 11 10 4
6 8 3 15 11 9 0 5 7 10 13 4
3 7 8 5 1 0 4 1 3 6 14 11

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

1 10 5 4 11 10 2 11 10 13 13 1
5 8 2 1 4 2 11 3 7 15 13 4
3 8 6 0 11 15 15 0 1 2 1 1


A16 =



5 15 9 4 6 3 5 12 8 5 11 8 5 5 11 1
5 3 4 3 0 3 2 3 0 2 2 1 5 6 6 2

5 3 15 15 1 6 12 9 3 15 12 15 1 12 13 8
9 12 15 13 7 2 5 4 6 15 7 9 11 9 15 2

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

2 9 3 6 10 1 3 12 9 12 14 12 12 1 5 8
4 1 14 5 12 5 12 5 1 2 0 0 8 9 8 13

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



A12 =



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

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

1 10 5 4 11 10 2 11 10 13 13 1
5 8 2 1 4 2 11 3 7 15 13 4
3 8 6 0 11 15 15 0 1 2 1 1


A17 =



13 15 8 13 7 2 12 7 0 2 5 3 12 12 8 12
7 12 5 15 0 7 8 13 12 12 5 8 7 8 0 4

5 5 1 2 7 5 7 5 4 6 5 1 7 7 6 4
15 11 6 14 12 6 3 12 0 4 11 13 2 3 7 4

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

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



A13 =



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

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

6 2 3 5 12 5 13 14 6 7 1 5
7 13 12 3 7 15 6 2 4 5 5 0

1 10 5 4 11 10 2 11 10 13 13 1
5 8 2 1 4 2 11 3 7 15 13 4
3 8 6 0 11 15 15 0 1 2 1 1


A18 =



7 1 1 1 7 4 2 2 7 4 6 6 7 4 2 2
1 7 1 1 4 7 2 2 4 7 6 6 4 7 2 2

1 1 7 1 14 14 7 4 10 10 7 4 14 14 7 4
1 1 1 7 14 14 4 7 10 10 4 7 14 14 4 7
13 8 12 12 5 13 1 1 3 12 4 4 3 12 0 0
12 13 12 12 1 9 5 5 0 11 4 4 0 11 0 0
8 8 13 8 9 9 5 13 8 8 3 12 12 12 3 12

8 8 12 13 13 13 1 9 8 8 0 11 12 12 0 11
9 10 2 4 9 10 10 12 1 11 7 13 13 0 8 12
10 13 0 2 2 5 8 10 5 11 9 1 6 7 12 14
2 0 13 6 2 0 13 6 13 5 15 9 6 4 15 10
12 10 14 1 12 10 6 9 9 7 3 9 12 4 8 9
9 14 0 14 9 14 8 6 7 12 10 2 3 15 11 9
2 13 10 8 10 5 2 0 2 13 2 0 9 13 1 9
0 2 13 10 0 2 13 10 0 2 13 10 9 1 5 1
14 0 6 1 14 0 14 9 2 14 0 11 9 7 3 7
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Table 6: Extremal free self-dual codes over Z16 of length 40

Length Generator matrix
Gi = (In | Ai)

40 A19 =



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

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

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

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

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



, A20 =



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

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

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

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

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

4 12 12 6 2 13 9 9 15 2 0 3 1 10 12 6 6 8 0 1
8 8 0 13 8 2 14 6 6 12 0 10 2 1 13 3 3 3 3 0

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



,

A21 =



3 7 5 6 3 5 6 1 4 2 1 6 2 7 5 5 2 5 2 4
7 2 4 6 7 7 6 6 5 6 3 1 4 2 3 6 5 7 7 3

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

7 11 5 0 11 11 14 10 4 11 0 2 2 9 6 13 7 13 12 13
7 8 2 11 10 13 14 0 11 12 4 6 2 9 8 1 14 14 7 10

1 0 12 5 10 9 9 11 14 15 11 13 10 13 8 0 5 15 10 10
0 2 11 0 6 0 8 7 7 14 14 15 8 7 14 6 10 13 14 11

0 4 5 8 7 11 7 6 12 2 5 6 4 13 7 14 0 6 8 2
14 13 0 3 5 10 2 14 6 4 5 12 5 7 15 11 7 0 13 3

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

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

0 0 6 8 12 4 9 13 7 0 7 8 14 13 13 12 6 12 2 1



, A22 =



13 9 11 7 9 2 0 14 8 14 13 7 14 1 3 12 8 3 2 3
13 4 4 0 1 7 15 8 9 3 4 2 3 3 1 14 9 10 3 8

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

13 5 7 6 10 4 4 3 12 9 5 11 9 10 5 8 10 11 10 5
9 1 15 5 2 7 8 5 15 3 1 11 9 10 12 9 12 13 7 9

3 12 8 13 3 14 14 7 14 15 8 13 12 2 1 3 9 13 15 10
11 12 0 9 10 7 9 13 13 12 4 11 13 3 4 0 1 2 13 14

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

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

2 6 14 10 2 0 13 5 13 10 15 4 10 3 15 2 10 0 10 15



,

A23 =



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

12 4 1 11 4 9 13 6 2 6 8 1 8 0 0 12 10 12 3 9
15 13 9 4 2 6 12 9 9 8 8 13 6 7 4 0 1 15 9 3

1 11 15 15 15 2 7 3 13 7 10 1 9 0 10 2 3 3 15 13
5 5 1 7 2 1 2 0 5 6 2 0 6 7 2 5 7 5 7 6

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

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

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

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

4 12 14 10 8 14 3 13 5 2 13 8 2 5 1 6 6 6 8 15



.
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