Formally self-dual codes over Z4
by J. Yoo, Y. Lee, B. Kim

1. FORMALLY SELF-DUAL CODES OVER Z4 OF LENGTHS UP TO 10

We list up the generator matrices and Lee weight enumerators of free and non-free formally self-
dual codes over Z, of lengths 2,4,6,8, and 10, up to equivalence, obtained by using construction
LII, and III. The *-marked codes denote the ones with the largest minimum weight. Most of the
examples listed below are formally self-dual codes but not self-dual codes.

TABLE 1. Free formally self-dual codes over Z, of length 2

[ Code [ Generator matrix [ Lee weight enumerator ]

Co.1 10 x? 1 2x3y + X2Y?
Co0* 11 xT1ox2yZ +v1?
Co3* 12 X+ X2vZ 4 2XY?3

TABLE 2. Non-free formally self-dual codes over Z4 of length 2

[ No. [ Generator matrix | Lee weight enumerator |
[Caa™ | [29] [ XTyex?YZiv: |

Note that C2,4* is self-dual code over Z4 of length 2.

TABLE 3. Free formally self-dual codes over Z4 of length 4

’ Code ‘ Generator matrix Lee weight enumerator construction

Ca1 [3989] X8 4+4X7y +6x0Y2 +4x°y3 4 x4y4 I
Ca,2 [3939] X8 42Xy +3x0y2 4 4xPy3 4 3x4y? 4 2x3y® 4 X2y 1I
Cay3 (59891 X8 42Xy +2x0y2 4 axPy3 p5xdyt 4 2x3y® 11
Ca,a [§922] X8® +6X0v2 + x4y?* 4 4x3Y® 4 4axY7 I-(vi)
Cays (5989 X8 +4x0y? texty? +4x?y6 4 Y8 I
Cs6 [3929] X8 4 3x0y2 4 2x5y3 4 3x4y% +4x3y® 4+ x2y6 4 2xY7 I
Ca7 (6%61] 11
Cus [3020] X8 +2x0y2 4 ax®y3 4 x4yt 4+ 4x3y5 4 ax?y© 11,1-(ii)
Cao (6911] 111
Ca,10 (59391 X8 +2x0v2 4 2X5y3 4 5x4y? +ax3yS 4 axy” I-(iii)
Ca,11 [59482] X8 4+2x0y2 4+ 10x4y?* +2x2y0 4 v8 11
c4.12 1012
: o120 X8 4 X0y2 4 4x5y3 4 3x4y4 +4x3Y5 4 3x2vS I-(i)
1012
C4,13 [0122}
c4714 1012 . .
o7 17] X8 +4x5y3 4+ 5Xx4y4 +4x3Y% 4 2x2y 11
1013
Ca,15 [o 111]
Ca,16" [6713] x84+ 14x4y* +v?® 11




TABLE 4. Non-free formally self-dual codes over Z,4 of length 4

’ No. ‘ Generator matrix ‘ Lee weight enumerator construction
1000 8 7 6y,2 5.3 4y,4 3y-5 21,6

Ca,16 0200 X®4+2X'Y +43X°Y“ 4+4X°Y° +3X Y™ +2X°Y° + X°Y 11
0020
1001 8 6,2 4,4 21,6 8

Ca,17 0200 X®+4X°Y“ 4+6X°Y* +4X“Y° +Y 11
0020
1002

Ca18 [0200] X8 +3x0y2 4+ 2x%y3 +3x%4y?% +4Xx3Y5 4+ x2v6 4 2xY7 II
0020

TABLE 5. Free formally self-dual codes over Z, of length 6

Generator Matrix Lee weight enumerator Construction
r 0 0 07
a0 00 X2 pexMy +15x19Y2 £ 20x%y? 4 15Xx8y* + 6x7Y5 + xOv© I
|10 017
I3 8 8 8 X12 4 4xMy +8x10y2 4 12x9Y3 4+ 14X8Y % + 12X7y 5 4+ 8X6y6 4 4x5y7 4+ x4y8 1T
(2 0 0]
I3 8 8 g X124 axMy 4 7x10v2 1 10x%y3 4+ 15x8v% +16X7Y® + 9Xx0y 6 4 2x5y7 u
10 0 07
I3 S22 X2 42x1y +7x10v2 412x%Y 3 47XV 4 6XTY S +9XOY O +8X0Y T +8X Y8 +ax3y? I
[ 1.0 07 12 11 10y-2 9v3 8y-4 7v5 616 51,7 4,8
Is|o 1 0 X124 oxy 4 5x10y2 4 8x%y3 + 10x8Y% +12X7Y® 4+ 10X0y0 + 8X5y7 + 5x4y® + o
L 00 0] 2x3y9 + x2y10
r 10 0]
I3 8 8 g X124ox My 4ax0y248x%y34+10x8Y4+12X Y5 +12X0v0 48Xy 45x4y8 +2Xx3y? !
|0 0 0
Is|0 1 1
L 0 0 1]
r 0 0 0] - 5 6 5
Is|o 2 0 X2 poxMy 4 3x10y2 4 8x%y3 4 11x8Y* + 10x7y® +13X0Y6 4 12Xx°Y7 4+ ax?y® I
L 00 2|
r 0 0 0]
I3 |0 1 1
L 0 1 1|
r 0 0 01
I3 8 g g X124ox1y 43x10y2 4 6x9y3 +11X8Y44+16X7Y5+13X0y 0 +6X5Y7+4x4y8+2x3Y? 1T
[ 0 0 07 12 11 10y,2 9v3 84 75 616 51,7 4,8
Is|o 1 2 X124 oxy 4 3x10y2 4 ax%y3 4+ 12x8v% +20X7Y® 4+ 12X0y0 4 ax5y7 +3x4y® + o
L 00 1| 2x3y? 4 x2y10
r 0 0 01
I3{0 1 2
L 8 3 8 J X12 pox1ly £ ox10y2 4 6x%y3 £ 12Xx8y4 4+ 14X7Y5 + 14X6Y6 £ 10x5Y7 4+ 3x4y8 !
13 Is{0 1 2
L 0 2 2|
r 0 0 01
14 I3 |0 1 2
L 8 é (1] J X12 fox1ly 4+ x10y2 4 4x%3 4 13x8y4 4+ 18X7Y% 4+ 15Xx0y6 4 8x5y7 4 2x4y$8 u
15 I3|0 1 3
L 0 1 1|
r 0 0 07
16 I3 52, X2 poxty + x10v2 4 14x8y? 4+ 28X7YV5 4 14x0%y 0 + x4v® 4 2x3y0 + x2y10 1
r (2 2 21
17 fs)2 22 X124 15x1072 4 15x8y* 4+ XOY% 4 6X°Y7 +20x3Y° 4 6xY!! (v)
|10 07
18 I3 S22 X2 4 8x10v2 4 14x8y* +4XTy® +8X0y6 +12X5Y7 4+ X4y® 4 12x3Y0 +axy ! 1L, I-(iv),(v)
(2 0 0]
19 I3 g g g X124 7x10v2 ax®y3 47x8y* 410X 7Y P + XY 0 416 X%y 48X Y +2x3Y 0 1 8x2Y 10 I-(i)
r 2 2 2]
20 a2 00 X124 7x10y2 4 ax%v3 4 7x8y 1 4 8XTy % +9xOYO 46X0YT 48Xy +12x3Y? faxy ! L-(iv)




Table 5. Free formally self-dual codes over Z,4 of length 6 (cont’d.)

No. Generator Matrix Lee weight enumerator Construction Even
[ 2 00 12 10y-2 9v3 8y 4 T~ 5 66 5v/7 4~,8
21 I3]0 2 2 X1247x10y2 4 0x%y3 4 7x8y 4 416X7Y5 + X0y 0 +10XPy 7 48Xy S+ I
L 0 2 2 4x3y9 4 8x2y10
r 2 2 0
22 I3 g g g X124 7x10y2 L 15x8y4 1 ox7y5 +9x0y0 +16X5Y7+10x3Y9 +4xy ! I-(v)
r 1 2 2
23 I3|2 0 0 . - . -
3152 0 o X12 1 6x10y2 1 8x%y3 4 2x8y* 4 8X7y5 4 8X6y6 4 8X5Y7 + (i)
r 12 2 13x4y8 4+ 8x3y?Y 4 2x2y10
24 I3 |2 2 2
L 2 2 2
001 12 10,2 91,3 84 75 6+,6 5y7 41,8
25 I3]0 0 1 X124 6x10v242x9%y3 4 9x8y 4 +12X Y5+ x0v0 18Xy T +6x4YS + I
110 9x2y10
r 100
26 I3[0 1 0 I
L 8 8 . X2 4 6x10v2 £ 15x8y? 4+ 20x0y6 4+ 15X4Y8 4 6x2Y10 4 y12 O
27 I3 |0 0 1 1
11 1
r 00 1
28 I3]0 0 1 X1216x10y2 1o9x8y4 +18XTY2 + X0y 0 412Xx0y T 46x4YS42X3Y0 + I
L 11 2 9x2y10
[ 100 12 1042 9y3 814 745 616 5y 7
29 I3]0 2 0 X112 4 5x10y2 4 2x9y3 4 10x8y?* + 8X7Y5 4+ 10Xx6v0 + 12x5Y7 + o
L 00 1 5X4y8 +8x3y9 4 x2y10 L oxy1l
r 100
30 I3(0 1 1 I
L 00 1
r 10 0 X12 4 ax10yv2 4 4x%y3 4 6x8y* +12X7Y5 4+ 8x0Y6 4+ 12X°Y7 4
31 I3 8 g g 0x4Y8 1 4x3Y9 1 ax2y10 I-(ii), (iii)
r T 00
32 I3 |0 1 1 I
L 01 1
3¢ [ 550 X112 4 ax10y2 £ 2x9%y3 4 10x8y?* +8X7Y5 4+ 12Xx0y6 4 12x5Y7 i) (i), (i
33 I3[0 2 0 5 . n + + | 11, (i), (iii), (iv), (v)
L 02 2 5x4Y® +8x3YY 4+ 2XY
r 10 0
34 13 8 é % X12 +4X10Y2Jr15X8Y4+24X6Y6+15X4Y8+4X2Y10+Y12 11 O
r 100
35 a9 52 X1243x10y248x9Y3 +6X8y* +10X0y 0 +24x5Y7 +oxy® 43x2y 10 It
[ 001 12 10y-2 9+-3 8y 4 Ty 5 66 557 4~,-8
36 Is|o 0 2 X1243x10y218x%y3 4ax8y444x7y?+12x0y0+16X5YT+11 x4y S+ I
L 2 1 2 4x3y9 4+ x2y10
r 2 0 2
37 I3(0 2 2 I-(iii)
I 2 2 0
r 2 1 1
38 fs]9 22 X124 3x10v2 4+ 8x9v3 4+ 3X8y* +6X7Y® + 13x6Y6 + 12Xy 7 + I-(i1)
= 00 3 12x4y® + 6x3y?
39 I3 g (1) } 1-(ii), (iii)
r 2 0 2
40 I3[0 2 2 111
2 2 0
r 2 0 0
41 I3 |0 1 1
I 00 1 . -
r 2 0 0 X2 4 3x10v2 1 6x%y3 £ 3x8y* +12X7Y® 4 13Xx6YC 1 6x5YT o
42 I3]0 29 12x%y® 4 8x3Y"?
r 2 0 0
43 I3 |0 1 1
L 01 1




Table 5. Free formally self-dual codes over Z,4 of length 6 (cont’d.)

No. Generator Matrix Lee weight enumerator Construction Even
[ 2 0 07 12 10y-2 9v-3 8y 4 Ty 5 6,6 5v/7 4~,-8
a4 3]0 2 0 X1243x10y2 4 4x9v3 +7x8y 4 +10X7Y P +9x6Y 0 416 X5y T +8X 4y S+ It
L 02 2| 2x3y9 4 4x2y10
r 1 0 0]
45 13012 12 10y-2 9+,3 8y 4 Ty 5 66 5,7
| 02 0| X124 3x10y2 4 4x9y3 4 6x8v* +12X7Y® +10x0Y% 4+ 12X°Y7 + 1L, 1-(3)
r 1 0 0] 9x4y8 4 ax3y? 4 3x2y10
46 Is|0 1 2
L 0 2 2|
r 0 0 17
47 I3]0 2 2 X1243x10y244x9y344x8y4416X7Y54+12Xx0y04ax5y 7411 x4y 8+ I
L 12 2| 8x3y9 + x2y10
[ 2 0 07 12 10y-2 9v-3 8y-4 Ty 5 66 57
48 I3]0 1 2 X124+ 3x10y2 4 2x%y3 4 12X8y? 4+ 4XTy5 + 12X0v6 + 20x5Y7 + It
L 00 1] 3x4Y® +4x3y9 + x2y10 foxy !t
r 2 2 27
49 Is|2 0 2 (i
3152 0 6 X12 4 3x10y2 4 ox%3 4 11x8y4 4+ 6X7Y5 +13X6y % 4+ 16X°Y7 + ()
r 0 0 21 4X4Y8 + 6x3Y9 4+ 2xY !
50 I3 |0 2 2 1v)
L 2 2 0 |
r 2 0 01
51 Is|0 1 2
| 02 0| . o I
r 2 0 0] X124 3x10y2 4 ox9y3 4 7x8y4 4 16X7Y5 + 9X0Y6 4+ 10x5Y7 4
52 I3 8 é g 8X4y8 +ax3y9 4 4x2y10
r 2 0 2]
53 I3[0 2 2 I-(ii)
L 2 0 0|
r 2 2 0]
54 I3 |0 2 2 I-(iii)
L 2 2 2|
r 2 2 217 X121 3x0y2 4 11x8y* +12X7y® 4+ 13X0y % 4 10X°Y7 4 4x4y® 4
55 I3 g } } 8x3y9 +oxy!! I-(iv)
r 2 0 2]
56 Is|2 1 1
L 00 1| I-(iv),(v)
r 2 2 21
57 Is|2 0 2
L 01 2|
r 10 0]
58 I3 g é g X121 3x10y2 1 gx8y4 1 o4xTy5 1 10X6y6 rox4y818x3y943x2y10 11
r 10 0]
59 I3 |0 1 1
L 1.0 1|
r 1 1 017 111
60 Is|0 1 1
0 1 1
= T Xx12 4 2x10y2 4 6x%3 4 5X8y* 4 8X7Y® 4+ 13X6v6 4+ 14x5Y7 +
61 Is |0 1 1 10x4Y8 +4x3y9 4+ x2y10
L 11 1|
r 0 0 21
62 I3 |2 2 0
L 0 1 2 | L-(iv),(v)
r 0 0 21
63 Is|2 2 2
L 0 1 2|
r 2 0 01
64 Is|0 1 2
L 0 2 0|
r 2 0 01
65 fsjo 1 2 X124 2x10v2 1 6x%y? 4 4X8y? 4 10X7Y5 + 14X%YC 4 10X°Y7 + et
= T 5 0 11x4y8 + 6x3y9
66 Is|2 0 2
L 0 2 0|
r T 2 0]
67 Is|2 2 2
020




Table 5. Free formally self-dual codes over Z,4 of length 6 (cont’d.)

No. Generator Matrix Lee weight enumerator Construction Even
r 10 07
68 I3[0 1 2
L 0 1 1| I
r 10 07
69 I3[0 1 3
01 1 .
= T o 3 X124 2x10y2 L 4x%y3 £ 6x8y? 4 12X7Y5 4+ 12x0yY6 4 12X%Y7 4+
70 Is |2 0 2 0x4y8 4+ ax3y? 4 2x2y10
L 2 0 0|
r 3 2 27 1-(i)
71 Is |2 3 0
L 2 2 2 |
r 1 2 2]
72 Is|2 2 2
L 2 2 0 |
r 12 17
73 Is|1 1 1
| 11 1| ) .
r 1 2 37 X124 2x10y2 L 4x%y3 4 5x8y* 4 14X7y% 4+ 13x6yY0 4 8x°y7 4 I
74 13 é ; ? 10X4y8 +6X3Y9+X2Y10
r T 3 0]
75 Is|1 1 1
L 0 1 0]
[ 1.0 07 12 10y-2 9+v-3 8y 4 T~ 5 66 57 4~,8
76 Islo 11 X1242x10y2 1 0x9y3 49x3y4412X7YP +9x0y 0 118Xy 746Xy S+ I
L 10 2| 5x2y10
r 10 07
77 I3 |0 2 1 I
L 0 1 2|
r 1 0 0]
78 Is|o 1 2 X124 2ax10y2 4 15x8y* 4+ 28X6y 6 + 15x4y8 + 2x2y10 4 y12 O
L 2 0 1| 111
r 0 0 11
79 Is|0 2 1
L 11 1|
r 2 0 217
80 I3 |2 2 0 I-(iv),
| %101 2] X12 4 2x10y2 4 12x8y4 4 10X7Y5 + 14X0YS 4+ 14X5y7 + 3x4y8 ¢ (iv),(v)
r 2 0 2 6x3Y? +2xy !
81 I3[0 1 2 11
| 2 2 2 |
r 1 2 27
82 Is|2 0 2
L 2 2 0 | I-(i)
r 1 2 2] .
83 Isl2 11 X1242x10y2110x8Y4 416 XY +8x0y O 416Xy T +5x4Y 8 pex2y 10
L 2 1 1 |
r 1T 0 2]
84 I3 |2 1 1 I-(i)
L 00 1|
r 0 0 17
85 13021 12 10y-2 8y 4 Ty 5 6,6 5y7 4~-8
11 2 X124 ox10y2 L gx8y? 4 18X7Y5 +9x0v0 4+ 12Xx°%Y7 4 6x4YS + I
r 2 2 11 2x3y? 4 5x2y 10
86 Is|2 2 1
L 11 2|
r 2 1 217
87 I3l 22 X124 Xx10y2 4 8x%y3 4+ 6x8Y4+14x0Y0 4 24x5Y7 4 oxtyS 4 x2y10 1
|2 0 0
88 Is|0 1 2
L 0 1 1| II
r 2 0 01
89 I3 8 i ? X124 x10y2 4 6x9y3 4 5x8y4 4+ 8X7y® +15X0y% 4+ 14X5Y7 4+
= 0 2] 10Xx4y8 +ax3y?
90 Is|0 1 1
L 2 1 2 | 1
r 2 0 2
91 I3 |0 1 1
2 1 3




Table 5. Free formally self-dual codes over Z,4 of length 6 (cont’d.)

X122 44x9y3 +6x8Y 4 +12X7y? +16X0y0 +12X°Y 7 +9x%y8 4 4x3y?

No. Generator Matrix Lee weight enumerator Construction Even
[ 200 12 10y-2 9v-3 8y 4 Ty 5 66 5v/7 4~,8
92 3|0 1 2 X124 x10y2 4ax%y3 +8x8y?+8XTy5 +12X0v 0 +20XPy T +7X Y E + I
L 120 3x2y10
[ 200 12 10,2 9v-3 8v4 Tv5 | 1ax 6y 6 5v/7 4~-8
93 I3l0 1 2 X124 x10y2 4 ax%y347x8y44+10X7Y54+13X0y 0 +16 X5y T +8Xx4y 8+ I
L 110 2x3y9 4 2x2y10
r 0 0 2
94 13021 12 10y-2 93 8y-4 T~ 5 6v-6 5v/7
2 1 2 X124 x10y2 4 4x9y3 4 6X8Y* 4+ 12X7Y5 + 14X0Y0 4 12X5Y7 4 I
r 2 2 0 9x4y8 +4x3y9 4 x2y10
95 Is|2 2 1
L 0 1 2
r 2 1 1
96 Is|0 2 2 I-(ii)
L 2 1 3
r 0 2 0
97 I3 g i % X124 x10y2 4 4x9y3 4 5x8y4 4+ 14X7y5 4+ 15X0v0 + 8x5y7 4+ 1-(ii), (iii)
= T3 3 10x4Y® + 6x3y"?
98 Is|1 1 0
L 2 00 111
r 1 2 2
99 Is|1 1 2
L 2 2 0
[ 200 12 10y-2 93 8y 4 6,6 55,7 4,8 2+y-10
100 3|0 2 1 X124 x10y2 4 ox9y3 4 14X8y 4 +14X0y 0 4 28X5y 7+ x4y® 4+ Xx2y10 4 It
L 01 2 2xy1!
r 2 0 2
101 Is|0 1 1
3191 0 X124 x10y2 4 ox9y3 4 7x8y% 4 16X7Y® +13X6v% + 10X°Y7 + I
r 2 0 2 8X4Y8 4+ 4x3y? 4 2x2y10
102 Is|0 1 1
L 2 1 1
r 2 2 2
103 Is|2 1 1 I-(iv
| 12 1 3 X124 x10y2 4 13x8y% 4 8X7Y5 +15X0Y0 4+ 18X5Y7 +2x4Y8 + )
r 2 2 0 ax3y9 yaoxy!?
104 I3 |2 1 1 I-(iv),(v)
L 0 1 2
r 10 2
105 Is|0 1 2
L f i ‘; X124 x10y2 1 10x8y4416X7y5+10X0y 0 +16 X5y 7 4+5x4y845x2y10 1
106 Is|0 1 2
L 2 2 2
r 120
107 Is|2 0 2 X124 x10y2 1 8x8y4 420X y5 +12X0y0 +8x0y T4 7x4y8 4ax3yO 4 I
L 01 2 3x2y10
r 2 0 2
108 13 g é ? X12 +X10Y2 +6X8Y4+24X7Y5+14X6Y6+9X4Y8+8X3Y9 +X2Y10 III
r 1T 0 1
109 I3 (f i i X121 8x%y3 1 6x8Y4 + 16Xy +24Xx%Y7 + 9x4y$ 111
r I 01
110 Is|0 1 1
— é 2 X124 6X°Y3 4 6x8Y 1 4+6X7Y5 +16X0Y6 +18x5Y7 49X 1Y 8 4 2x3y? It
111 Is|0 1 1
L 11 2
r 2 0 1
112 Is|0 1 1 -
3111 0 X12 4 4x%3 4+ 7x8Y% 4+ 10X7Y® + 15Xy 0 + 16X°Y7 + 8x4y® 4+ I
r 2 0 1 2x3y? 4 x2y10
113 Is|0 1 1
L 11 1
r 10 1
114 Is|0 1 1 111
11 3




Table 5. Free formally self-dual codes over Z,4 of length 6 (cont’d.)

No. Generator Matrix Lee weight enumerator Construction Even
r 1 0 17
115 Is|0 1 2
i 2 1 0|
r T 0 1
116 150 1 2 X1240x%y3 1 9x8y44+12X7Y5 +13x0Y 6 +18X°Yv 7 +6Xx4y8 +3x2y10 11
| 2 1 1 |
r T 0 1]
117 I3]0 1 2
| 2 1 2 |
r 1 0 17
118 I3]0 1 2
I 12 0|
r 10 1] X12 +2x9%3 + 8x8y* + 14X7Y5 +14X6Y 6 4+ 14x5Y7 + 7x1y8® + est
119 I3 0 ; 2 2x3y9 1 2x2y10
r 10 17
120 Is|0 1 2
| 12 2|
r 2 0 1]
121 13 0 11 12 9+-3 84 T~v5 6,6 57 44,8
11 2 X121 2x9%3 4 7x8y4 £ 16X7Y5 4+ 15X6YC + 10x5y7 + 8x4y8 + I
r 2 0 11 4x3Y9 4 x2y10
123 Is|0 1 1
I 11 3|
r 1 2 11
124 Is|1 1 2
L f ; 1; X124 ox%y3 1 6x8y4 +18X7Y5 +16X0Y6 +6X5Y7 +9x4Y8 4+ 6x3y? I
125 Is|1 1 3
I 2 0 1]
r 1 2 0]
126* I3|1 1 1
I 10 2|
r T 2 2
1o7% sl111 X12 1 15x8y4 4 32X6v6 + 15x4y8 4 y12 nr ©)
| "1 2 o]
r T 3 1
128* I3|1 11
| 11 3]
r 1 2 217
129* Is|2 1 3 I-(i)
L f ; 3; X12 L 10x8y4 4+ 16X7Y5 + 12X6Y6 + 16X°Y7 + 5x4y8 4 4x2y10
130* I3 (2) i é I-(i)
r T 1 1]
131% Is|0 1 2
| 2 1 3]
r T 2 1]
132% Is|1 1 2
| 2 1 0 | X121 9x8y4118X7Y% +13x6Y 0 +12X%Yv 7 +6Xx4y8 +2x3y9 43x2y10 11
r T 2 117
133* Is|1 1 3
| 301 1|
r T 2 1
134* Is|1 1 2
I 12 3|
r 1 2 11
135* Is|1 1 2
L f ; i’; X12 £ 6x8y4 4+ 24X7Y5 +16X0Y6 + 9x4y8 4+ 8x3y? 11
136* Is|1 1 3
3.1 2




TABLE 6. Non-free formally self-dual codes over Z4 of length 6

No. Generator matrix Lee weight enumerator construction
129208

1 {002000} X2 4axMy +8x10y2 4 12x9y3 +14x8y 4 +12X 7y +8x0y 0 +axOy 74 x4y8 !
000200
100000 12 11 10+,2 9+-3 8,4 75 6+,6 51,7

2 010001 X112 4 oxMy 4 5x10y2 4 8x9y3 4+ 10X3%Y* + 12X7y® + 10X6Y6 4 8x5y7 + It
002988 5x4Y8 4+ 2x3y9 4 x2y10
100000 12 11 10,2 9+3 84 7v5 66 57

3 010002 X112 4 oxMy 4 4x10y2 4 8x9y3 + 10X3Y* + 12X7y® + 12X0yY6 4 8x5y7 + It
000200 5x4Y8 4+ 2x3y?

1 p = Y . B 4

4 002000 X1248x10y2 4 14x8y* +4X7Y5 +8x0y 0 +12X°Y 7+ X*v8 +12Xx3Y9 axy ! I
000200
(696009 ]

5 002000 X121 6x10v2 4 15x8y* +20x0Y% + 15x4Y8 + 6x2Y10 4 y12 il
000200
100010 12 1042 9+,3 84 75 6,6 5,7 44,8

6 010002 X124 5x10y2 4 ox9y3 4 10X3Y?4 + 8X7y® + 10X0Y% 4+ 12x°%Y7 4+ 5X1y8 4+ I
005500 8x3Y9 4 x2y10 yoxyl!
[1000207 12 10y-2 9v3 84 7v5 616 547 4,8

7 010002 X12 4 ax0y2 £ ax%y3 4 6x8y% 4+ 12X7y5 4+ 8x0y 0 4 12X5Y7 4+ 9x*vy® 4 I
Looo200l ax3y9 4 4x32y10
[1000227 12 10,2 91,3 8,4 75 6,6 51,7 45,8

3 0100032 X124 ax10y2 4+ ox9y3 4+ 10x8Y4 4+ 8X7Y5 4+ 12X0Y6 4 12X°y7 + 5X4YS + I
Looo200l 8x3y? 4 2xy1!
[Lo00127

9 019022 -
0029989 X124 3x10y2 4 4x%3 4 6X8Y% +12X7Y® + 10Xy % + 12X°%Y7 + 9x%y® 4+ I
[100032] ax3y? 4 3x2y10

10 010020
002000
000200




TABLE 7. Free formally self-dual codes over Z4 of length 8

No. Generator Matrix . Construction Even Non-SD
Lee weight enumerator
r 0000
1 fajo 009 X164 8x15y 28X 14y 2 £ 56X 13y3 £ 70x12y4 4 56x11Y5 4 11 o)
28X10y6 4 8x9y7 4 x8y8
0000
r 1000
2 fajo 009 X164 6x15y 417X M4y2 £ 32x13y3 1 46x12y4 4 pax Y5 4 11 o)
000 0 46X19y6 4 32x9y7 4+ 17X8Y8 + 6X7Y? 4+ x6y10
r 200 0
3 Is 8 8 8 8 X16 1 6x15y £ 16x14y2 128X 183y 3 1 42x12y4 £ 56x11y5 ¢ I o
0000 56X19v6 4+ 36x%Y7 + 13X8Y® + 2X7y"?
r 2000
4 Ia 8 8 g (2) X16 L 4x15y 1 12x14y2 1 28x13y3 4 38x12y4 { 32x11y5 ¢ I e
00 2 2 28x10y6 4 39x%9y 7 +33x8Y8 +28X7Y? +16X6y10 4 4x5y1l
[ 1000 16 15 14~-2 13y-3 124 11y-5
. L|o 10 o0 X16 L ax15y 4 10xMy? 420X 13y3 4 31x12y* 4 a0x Y5 + -
° 0000 44X19y 64 40x%Y 7 +31X8Y84+20X Y2 +10X6y 1044 x5yl O
L 0000 x4y12
r 2 000
6 fajoo1 09 X0 4 axPy 4 9xMy? 4 18x13y3 4 30x12v4 4 40X 1Y 1 11 o
000 0 46X1070 4 44x9y 7 +33X83Y8 +20X7Y9 4+ 9x0y 10 4 2x5y 11
r 200 0
- I,/0 2 0 0
0000
0000
[ 0000 X106 4ax1y +8xMy? 4+ 16x13y3 30X 12y fa0xy® + I o
8 1a 8 8 (1] (1) 44X19y6 4 48x9Y7 4+ 41X8%Y8 4+ 20X7Y? +4x6y 10
000 1
r 0000
9 I,|0 0 0 0
00 1 1
00 11
r 0000
10 Iy 8 8 g 8 X164 4x15y £ 8xM4y2 4 14x18y3 £ 26X 12y4 {aaxilyS 4 I o)
00 2 2 56 X106 4 48X%Y7 +20x8Y® +16X7Y9 +8x6y10 f ox5y1l
[ 0000 16 15 14~,-2 13+-3 1 4 11 5
" |0 00 0 X164 4x 1y 4 8xMy? £ 12x13y3 4 23xtoy? 4 48X 11yd -
00 1 2 64x10y6 1 48Xx%9Y 7 +23Xx8y8 +12X7y? +8x6y10 4 4x5y 1l @)
L 0001 x4y12
r 0000
12 I,/0 0 0 0
00 1 2 16 15 14+,2 1313 12+,4 1115
00 20 X164 axy 4 7xMy?2 412X 18y3 4 26x12y* 4 44x !y 4 11 O
r 00 00 54X10y6 4 52x9y7 4+ 37Xx8y8 4+ 16X7Y? 4 3x6y 10
I;|0 1 0 0
13 001 2
00 2 2
r 0000
I,/0 0 0 0
14 001 3 . .
0011 X0 paxPy 4 6x14y? 4 8x13y3 4 22x12v* pasxly® + I O
r 0000 64X10y6 4 56x9Y7 +33x8Y8 4+ 12X7y? 4 2x6y 10
I,/0 0 0 O
15 001 2
001 1




Table 7. Free formally self-dual codes over Z,4 of length 8 (cont’d.)

No. Generator Matrix Lee weight enumerator Construction Even Non-SD
r 000 0] ) - o -
|0 00 0 X164 axy 4+ 6xM4y2 4 4x13y3 4 15x 12y 4 56x11Y5 +
16 00 2 1 84X10Y6 1 56 X%y 7 +15X3Y8 14x7Y? 4 6x0Y10 faxOy il 4 I ©)
L 00 1 2| x4y12
r 000 0]
;)0 2 2 2 X0 pox1y 4 16xMy2 430Xy 3 430X 2y ? + 30X Y5 + -
17 02 2 2 16X 10y 04 8x9y 7 +13x8y8426Xx7y?4+40x0y10426x5y 11 4 ©)
L 02 2 2| 12x4y12 f 6x3y13
r 000 0] o
I4/0 0 0 0 X164 ox15y 4 9x14y2 4 16x13Yy3 f22x12y4 y 32x11y5
18 00 2 2 30x10y6 4 32x9y7 4 33x8Y® 4 26X7Y? + 25x6y10 | I @)
L 00 2 2] 16X°y 1 4 8x*y 12 4 ax3y1s
r 000 0]
Is/0 2 00 X104 oxPy 4 8xMy?2 418Xy 3 y 20X 12y 4 2gxy® +
19 00 2 2 28x10y6 4 28x9Y7 4+ 41x3v® 4+ 34x7y? 4 20x6v10 4 I ©)
L 02 0 0] 18X°%y 11 4 gx4y12
r 000 0]
1|0 2 2 2 X164 ox 15y 4 8x1y2 4 18X 13y3 4 22x12y* 4 26X 11y
20 0200 32x10y6 4 30x9y7 4 20x8Y® 4 34Xx7y? 4+ 32x6y10 I @)
L 020 0] 14Xx°y 1 4 axty 12 4 2x3y18
r 200 0]
I,/0 0 0 0 X0 4 ox15y 4 8x1y2 4 16x13y3 +18x12y% 4 32xMy5S ¢ -
21 00 2 2 20x10y6 1 28x9y7 4+ 20x8Y® 4 30X7Y9 4 24x6v10 4 ©)
L 00 2 2| 20x5y1l 4 gx4y12
r 100 0]
4/0 1 00 X16 L ox 1oy 4 7xMy2 4 12x13y3 £ 21x12y% 4 30x 11y -
22 0010 35x10y6 4 40x9Y7 4+ 35x8Y® + 30X7Y? + 21x6y10 | O
L 000 0_ 12X5Y11 +7X4Y12+2X3Y13+X2Y14
r 2 00 0] .
/0 1 0 0 X0 4 ox15y 4y 6x14y2 4 12x18y3 19x12y% 4 30x M y5S 4+
23 0010 36x10y6 + 40x%Y7 + 30X8Y® + 30X7 x YO + 22x6y10 4 I ©)
L 00 0 0] 12X%y 11 4 5x4y12 4 ox3y13
r 2 00 0]
I;|0 1 0 0 .y 5
24 0000 X160 4 ox 10y £ 5x1y2 4 12x183y3 1 18x12y4 4 28x 11y D 4 " o
L 0 0 0 2] | 35x10y6 1 40x%y7 +41X8y8 4+34X7y? 4 21x6y10 4
10 00 12x5y 11 4 axdyl2
25 I, |0 0 0 O
00 1 1
00 0 1
r 100 0]
;0 00 0 X164 ox15y 4 5xMy2 1 10x13y3 £ 18x12y4 4 30x 11y 4+ -
26 0020 38X10y6 4 44x9y7 4+ 41x8v® 4+ 30Xx7y® 4+ 21x6y10 4 O
L 00 2 2] 10x2y 1 4 ax4y 12 4 2x3y18
r 100 07 -
/0 0 0 0 X106 4 ox15y 4 5xMy2 4 8x1By3 4 19x12y4 4 30x 11 y® 4+
27 001 2 30x10y6 4 48x%y 7 +39x8y8 430X Y2 +19x6y 10 4gx5y 1l 4 I ©)
L 000 1] 5x4y12 y ox3y13 | x2yl4
r 2 00 0]
I, |0 0 0 O
28 001 1
00 0 1
[ 2 00 07 X6 4 ox1Py 4ax14y?2 4 12x13y3 18x12y4 f2axyS 4 11 e}
29 T4 ORI 40x10vC 4 44x%y 7 +37X8y8 +38X 7Y +28x6v 10 4 s x5y 11
000 2
r 2 0 0 0]
I, |0 0 0 O
30 00 1 1
0011
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Table 7. Free formally self-dual codes over Z,4 of length 8 (cont’d.)

No. Generator Matrix L . Construction Even Non-SD
ee weight enumerator
r 2 000 ) - o -
wlo oo o X164 ox15y 4 ax14y2 4 10x13y3 +18x12y% f28x1y5
31 4 10,6 9,7 818 75,9 61,10 11 O
0020 36X10y6 4 44x9v7 4+ 49x8y® + 34X7Y9 4+ 16X6Y10 4
L 0022 10Xx°y 1! 4 axty 12
r 100 0
I,|0 0 0 O
32 001 2 X16 L ox15y 1 axMy2? £ 10x18y3 £ 17x12y4 £ 28x11y5S & 0
L (1’ 8 3 8 20X10y6 4 4ax9Y7T 4+ 43Xx3Y8 +34X7Y? 4+ 20x6v10 4 O
5y-11 4,12
i loo oo 10x°y1! 4 3x%y
001 2
00 2 2
r 2000 -
,lo 00 o Xx16 L ox15y 4 4x14y2 4 8x13y3 4 19x12y4 4 30x11y5 4
34 4 10+-6 97 8v8 749 6,10 5y-11 1) O
001 2 32X 10y 6 4 u8x9y 7455 x8Y84+30x Y2 4+12Xx0y1048x5y 1 4
L 0O 0 0 1 5X4Y12+2X3Y13
r 2 00 0
35 I,|0 0 0 0
12
8 8 5 0 Xx16 4 ox15y 4 3x14y2 4 10Xx13y3 4 18x12y4 y 24x11y5 4 11 o
r 2 000 38X10y6 1 ag8x%y 7 4 45x8y8 +38X7y? 423x0y10 4 6x0y 1!
ap I,|0 0 0 O
36 001 2
00 2 2
r 1000
I,|0 0 0 0 ) )
37 001 2 X164 ox15y 4 3x1y2 4 8x18y3 ¢ 16x12v4 4 28x11y5 4 "
L ‘1) 8 é (1) 42x10y6 4 48x%y7 4 45x8y® 4 34x7Y9 4 10x6y10 ¢ O
5 11 4,12
us nloo oo 8X5y ! 4 oxty
001 2
0011
r 1000 ) - o -
Llo oo o X164 ox15y 4 3xt4y2 4 4x18y3 4 17x12y* 4 30x11y5
39 4 10y,6 97 8,8 759 6,10 5y-11 11 O
00 2 1 43X10y6 456 X%y 7 +43X83Y8 430X 7Y +17x0y 10 4axOy i1y
L 00 1 2 3X4Y12+2X3Y13+X2Y14
r 200 0
10 I,|0 0 0 O
001 2 ; s o _
00 1 1 X16 pox1y +oxt4y? 4 sx 13y p1sx1?2y? 4 24xy® 4 I O
r 2 0 00 36X10y6 4+ 52x%y 7 +53x8yY8 +38X7y%4+18x0y 104 ax0y 1t
I,|0 0 0 O
41 001 3
001 1
r 2 000 - -
1o 00 o Xx16 L ox15y 4 ox14y2 4 4x13y3 4 19x12y4 4 30x11y5 4+
42 4 10,6 9,7 8+ 8 79 65,10 5y-11 11 O
0021 28X 10y 6 4 56x9y 7T +71X8Y 8 +30X7YY +2X0y 10 paxSy il 4
L 001 2 5X4Y12+2X3Y13
r 2 2 2 2
43 faj2 222 X160 4 28x14y?2 4 70X 12yt 4 28X 10y 0 4 x8y8 L 8x7Y? 4 I-(iv) e
56 X5y 1l 4 56X3y13 4 gxY15
L 2 2 2 2
r 100 0
44 I4 0 2 2 2 X16+17X14Y2+46X12Y4+46X10YG+6X9Y7+17X8Y8+ I—(i) O
02 2 2 749 64,10 5y-11 34,13 15
0 2 2 2 32X7Y9 4+ x6y10 4 52x5y ! 4 32Xx3y 18 L 6XY
r 2 00 0
45 19102 2 2 16 142 133 124 115 I-(ii)
2000 X164 16x14y2 +6X13y3 + 30X 12y 426X 11y +
L 2000 16X10y6 4 28x9y7 4+ x8y8 4 36X7y9 + 12x6y10 4 o
a12999 30X5Y 1 4 40x%y1? 4 2x3Y13 4 1ax2y 14
4
46 200 0 I-(v)
2 000
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Table 7. Free formally self-dual codes over Z,4 of length 8 (cont’d.)

No. Generator Matrix L . Construction Even Non-SD
ee weight enumerator
_I 3 3 S (2) X106 p16xMy2 4 6x183y3 4+ 30x2y% 426Xy +16X10v0 4
47 4 200 0 26x%y7 8+ 8 759 6,10 5y-11 45,12 I-(iv) O
+13X8Y84+8X7Y9+40x0y10430x5y 1 y12x4yi24
L 2000 30x3y 18 4 2xY15
_1 3 S 8 8 X164 16x14y2 4 2x13y3 4 30x12y4 4 30x 11y +16x10y6 4
48 4 97 818 Ty 9 610 5y-11 44,12 1-(ii) @)
02 2 2 36X9Y 7+ X3y 8 428X 7y % +12Xx0v 10 426 x5y 1! faoxty 124
L 0222 6X3y 13 4 12x2y 14
r 2 2 2 2
49 faj9 2.2 2 X0 4 16xMy? 42X 12y 456X 10Y0 4 2x%Y7 4 13X8Y8 4 1-(ii) o
225 3 36X7Y? 456 x5y +28x3y 13 y 6x V10
r 12 2 2
I|2 2 2 2
5 E 5
50 2 2 2 2 X164 15x14y? 4 12x13y3 4 16xX12v* +40x11Y5 -
L 12 22 2 16X10v6 4+ 12X9Y7 4 17X8Y® +12x7y? 4 31x0v10 4 -® ©
1 2 2 2 40X5Y11+30X4Y12+12X3Y13+2X2Y14
51 I,|2 0 0 0
2000
2 000
r 2 2 2 2
52 faj2 2. 00 X104 12x My 2 438X 12y 4 axy® 428X 10y 0 28Xy 7 4 I-(iv), (v) ®)
5500 33x8y® 4+ 32X7y9 4+16X6Y10 +32x5y 11 428 x3y 13 4xYy15
_I (1) (1) 8 8 X164 10xMy2 £31X12yv4 £ 4ax11yS £ 44x 0y 0 1 20x%Y7 +
53 4 818 749 6410 5y 11 ydy 12 34,13 I-(iv) e}
002 2 31x8Y84+40X7y?4+10x0y 10 4a0x5y 1 4 x4y 12 f20x3y 13 4
L 00 2 2 4XY 15
_14 é 8 8 8 X104 ox14y2 4 ox18y3 y2o0x 12y % 4 20X 1 y® 4+ 22x10y0
54 94,7 81,8 7v9 = 6,10 5,11 I-(v) O
002 2 44x%y7 4+ 17Xx8Y8 4+ 40x7Y? + 25x6y10 4 18xSyll 4
L 0200 24X4y12 4 ax3y13 4 gx2y 14
_I (1) 2 3 3 X6 pox14y? +axBy3 4 oax12y* 416X 11 Y5 +30Xx10v6 +
55 4 91,7 81 8 739 6,10 5411 44,12 I-(i) e}
0200 26X9Y74+33x8Y84+32X7y9 425 X0y 10432 x 0y 1l fogx4y 2 ¢
L 0200 16x3y13 4 2xv15
_14 3 ? 8 8 X104 9x14y2 4 4x18y3 f2ox12y% 418X 1y +22x10y0
56 94,7 81,8 759 6,10 5,11 I-(i) O
002 2 40Xx°%Y7 4+ 17X8Y8 4 44Xx7y? 4+ 25x6y10 4 20x0yll 4
L 00 2 2 24x4y 12 4 2x3y 13 y gx2y 14
_I 3 3 S (2) X164 8x14y2 1 16x13y3 4 14x12y4 4 20x 11y 5 +12x10y6 4
57 4 9,7 8y 8 7479 6410 5y-11 I-(ii) O
2 200 16X°Y7 + 41x8Y® + 40x7Y? 4 36x6y10 4 32x5yll 4
L 2022 16xX4y12 4 ax3y13
_1 3 3 3 3 X101 8x14y2 116X 18y3 +14x 2y 418X y5 416X 10y06 4
58 4 97 8y8 7y9 6,10 5y-11 I-(iii) O
2. 0 2 2 20x°%Y7 + 20x%Y8 4+ 40X7Y? + 48x6y10 4 28x5yll 4
L 2200 12x4y12 y 6x3y13
r 2000
I,|0 2 0 0
59 00 2 2 X16 4 gx14y2 4 6x183y3 4 14X 12y4 4 28X 11y5 ¢ .
L 0200 16X10Y6 £ 40x%y7 + 20x8Y8 £ 20X7Y? 4+ 48x6y 10 4 ) O
2 0 0 O 18X5Y11+12X4Y12+16X3Y13
60 I,l0 2 2 2
0200
0200
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Table 7. Free formally self-dual codes over Z4 of length 8 (cont’d)

No. Generator Matrix L . Construction Even Non-SD
ee weight enumerator
[ 2 00 07 16 14~,-2 134y-3 12+-4 11 5 10+-6
L2 2 2 2 X164 8x14y2 4 ax13y3 foox2y* 4 1ax11y5 4 28x10y6 4
61 200 2 26X°%Y 7 +41X3Y8136X7Y2+4+20x0y 0+32x5y 148X 4y 124 I-(v) @)
L 200 0] 14x3y 13 4 2xy 15
r 2.0 0 0]
Is/0 2 2 2 X0 4sx1y2 4 axBBy3 422X 12y 414X y5 4 24x10y0 4
62 2 00 2 44x9Y 7 413x8y 8 448X 7Y 94+32x0y 10416 x5y L 420X 4y 12+ I-(iii) ©)
L 200 0] ax3y13 4 gx2y14
[ 2 02 27 16 14~,2 13+y-3 12~-4 1145 10+-6
|2 2 2 2 X164 8x14y2 4 ox13y3 foox 12y 4 4 1ax11y5 4 32x10y6 4 .
63 2000 34x%y 7 +20X3Y8 432X 7y9132x6y 10 o6 x5y 1l faxdy 12 I-(iv),(v) @)
L 202 2] 18x3y 13 4 2xy 15
r 2 0 2 27 )
1|0 2 2 2 X0 4sx1y? 4 ax BBy 3 414X 2y 430X Y5 +24x10y6 4
64 2000 36X°Y7 + 33x8Y® 4 28X7Y° + 20x6Y10 1 26x5yll 4 I-(iii) ©)
L 2 0 2 2| 24x4y12 4 6x3y13 4 4x2y 14
r 2 2 2 2
65 fajg 222 1-(ii)
22 2 2 Xx16 4 8x14y2 4 30x12y% 4 44x10y6 4 20X%Y7 +41x8YS + o
r 2 2 1 17 48X7y? +4x6y10 4 40x5y 1! 4 16X3Y 13 4 axyld
. |12 2 2
66 3 5 5 5 I-(v)
2 2 1 1
r 2 2 0 0]
67 I4 2 2 2 2 X16+8X14Y2+26X12Y4+2X11Y5+56X10Y6+16X9Y7+ I—(V) O
2.2 2 2 81,8 749 64,10 5y,11 31,13 15
220 2 29x8Y8 +48X7YY 4+ 8X0y 10 4 44x5y 1l 4 14x3y13 44Xy
[ 2.0 2 27 16 14+,-2 124 115 10+-6 97
) L2 2 2 2 X164 8x14y2 4 2ox 12y 4 418X 11 y5 4 28x 10y 0 4 3ax9Y7 4
68 202 2 21X3Y® 4 28X7Y° 4 20Xx6v10 4 2gxByll 4 gxiyl2 4 -(v) O
L 220 0} 18x3y13 4 2xv15
[ 222 27 16 14,2 12,4 11y5 10y6 97
Is|2 200 X164 8x14y2 4 18x12y4 420X Y5 +40x 0y 0 4+ 30X°Y7 + o
69 2200 20x8y8 + 28Xx7y? 4 24x6y10 4 32x5yll 4 gx4yl2Z 4 1-(i1), (iv) ©)
L 2 0 2 2| 16X3y13 y 2xYy15
r 12 2 2]
70 |2 2 2 2 ) o a
2 2 20 X164 7x14y2 4 gx13y3 416X 12y% + 20x11Y5 4+ i
L 12 2 2 2] | 16x10y6 4 36x%Y7 +33x8y8 +36X7Y9 +39Xx6y10 4 - ©
3 2 2 2 20x5y 1! 4 1ax4y12 £ 8x3y13 y ox2y14
- I;|2 0 0 0
2 0 0 2
2 000
r 12 2 2]
7o |2 2 00 X o 5 5
2 2 20 X164 7x14y2 4 4x13y3 4 8x 12y 4 32x11y5 4+ 32x10y6 i
L 2 20 0] }ogx9y7 4+33x8y8 4+ 28X7y?9 +23x6y10 4 32x5y11 4 - o
1 2 2 2 22X4Y12 +4X3Y13+2X2Y14
3 I,|2 0 2 2
2 00 0
2 0 2 2
r 12 2 2]
I,|2 0 2 2
4 2.0 2 2 16 14+,2 12y,4 11y/5 10,6 9y,7
59200 X164 7x14y2 4 oax 2y 12X y5 4 24x 0y 0 4 52XV T 4 1-(i) O
r 1 2 2 27 17x8Y84+52x7y9423x0y 10 12x%y 1 yooxdy 2 410x2y 14
I,|2 2 00
75 2200
2 0 2 2
r 2 2 3 37
76 Ia ; g g g X16 L ex14y2 4 22x12y4 4 64x10y6 + 12x9Y7 +33x8Y8 + I-(v) e
2 2 31

56X7Y9 4 2x0y10 4 agxSy 1t 4 8x3y 13 f4axy1®
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Table 7. Free formally self-dual codes over Z4 of length 8 (cont’d)

No. Generator Matrix Lee weight enumerator Construction Even Non-SD
r 2 0 2 2 ) o - X
Ii|2 2 2 2 X164 ax14y?2 4 ox18y3 4 18x12y4 4 8x11y5 4 36x10y6 4 .
7 2000 30X°Y 7 +49x8y8 448X Ty +16 X0y 1 04+30X5y 1 4ax4y 124 I-(iv) ©)
L 2020 8x3y13 4 axyls
r 2 0 2 2
Is]/0 2 2 2 X0 paxtty? 4 axBBy3 414X 2y 116X Y5 28X 10y6 ¢
8 2000 48x%Y7 4+ 20x8Y® 4+ 44X7y® + 36x6Y10 4 14x5y1l 4 I-(iii) ©)
L 2020 12x4y12 4 4x3y13 4 4x2y14
r 2 0 0 2
79 Iy|2 2 2 2
2020 16 14y,2 124 11y5 1016 97
2200 X164 4xt4y2 4 9ox12y4 4 gx11y5 4 28X 10y6 4 42x9y7 + I-(v) e
r 2 0 3 3 49x8y8 4+44X7Y? +24X0y10420x° Y11 414x3Y 13 42XV 10
Iy|2 2 2 2
80 20 3 3
2 2 00
r 2 200
I1/0 2 2 2 X104 4x14y2 4 18x12yv4 110X Y5 436X 10y0 4 34x%Y 7 + 3
81 22 2 2 49X8Y® 4+ 44aXx7y? + 16X6Y10 4 28xByll L 4xiyl2 4 I-(ii) @)
L 220 2 10x3y13 4 2xy 15
r 2 2 2 2
2 I,|2 2 20
2 20 2 16 14+,2 12+-4 11y/5 1016 9,7
20 2 2 X164 4xMy2 4 18x 12y 4 8x11y5 4 40x10v0 4+ 38x9Y7 + I-(iv) e
r 2 2 2 2 37X8Y8 +44X7Y9 +28X6y10 4 24 x5y 1l 4 12Xx3y 13 foxy 15
Iy|2 2 11
83 221 1
2 0 2 2
r 2 2 2 0
84 I,/0 2 2 2
2 20 2 16 14+,2 1214 11+-5 1016 9,7
20 2 2 X164 4xMy2 4 6x12y4 4 3ax11y5 4 28x10y0 4 40x9Y7 + 1-(ii) e
r 2 2 1 1 49X8Y84+24X7Y2 +24x6y10 24Xy 11 16Xx4y1248Xx3y 13
Iy |0 2 2 2
85 2 2 1 1
2 0 2 2
r 2 0 0 2
86 I,/0 2 2 2
2020 16 14+,2 1214 1155 1016 9,7
2200 X164 axMy2 4 6x12y4 £ 30x11y5 4 32x10y0 4 44x9Y7 + I-(iii) e
r 2 0 3 3 37x8y84+24X7Y9436xX0y 10 420x v +12Xx4y 12 410x3 Y13
Iy |0 2 2 2
87 20 3 3
2 200
r 1 2 2 2
I,|2 2 00
88 22 2 2
2 2 0 2
r 3 2 2 2
Iy |2 0 2 2
89 2000
2 0 20
r 1 2 2 2
L1200 2 X164 3x1y? 4 ax13y3 4 12x12y* + 16X Y5 + L
90 2000 24X10y6 4 44x%y7 4+ 41x8Y8 4 44X7Y? 4+ 35x6Y10 4 -® o
2 020 16X%y 11 4 10xX4y 12 4+ 4x3y 18 4 ox2y 14
r 1 2 2 2
Iy|2 2 20
91 222 2
2 2 0 2
r 1 2 2 2
I;|2 01 1
92 2000
2 01 1
r 3 2 2 2
I,|2 2 3 3
93 22 2 2
2 2 3 3
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Table 7. Free formally self-dual codes over Z4 of length 8 (cont’d)

No. Generator Matrix . Construction Even Non-SD
Lee weight enumerator
r 12 2 2
Iy|2 2 2 0
94 220 2
2 0 2 2
r 1 2 2 2
o5 Iy|2 2 11
° 2 2 1 1 X164 3x14y2 4 4x12y4 4 28X 11y5 440X 10y 6 4 36x%Y7 + I-(i) e
2022 41x8Y84+36X7y?+19x6y10 428 x5y 1! p1sxty 12 42x2y 14
r 3 2 2 2
I;|2 0 3 3
96 2 0 3 3
2 200
r 3 2 2 2
Iy|2 0 0 2
97 2020
2 200
[ 2011 16 14~,-2 13y-3 12,4 11y/5 10,6
o 2 2 2 X164 ox1dy2 4 ox13y3 4 1ax12y4 4 10X 11y5 +28x10y6 4 .
98 2 000 52X9Y74+33x8y84+52X7y9+38x0y 10 410x0y 48 x4y 2+ I-(i) O
I 2 0 1 3 2x3y13 4 4x2y 14
[ 2 22 2 16 14~,2 13,3 12+y-4 11,5 10+y-6
L2011 X164 ox1y2 4 ox13y3 4 14x2y4 4 6x11Y® 4 44x10y6 4
99 2000 26X°%Y 7 +53x8y84+56X7y2+10X6Y 10 434x5y 1l yaxdyl2 4 I-(iii) ©)
L 201 3 2x3y 13 yaxvy1®
r 2 2 3 3
100 faj9 222 X16 4 oxMy? 418X 12y 4 ax1ly5 4 36x10y0 4 38x%Y7 4 I-(iv) o
2231 53X8Y8 +52X7y +18x0y 10 4 24Xy 4 8x3y 1S 42Xy 1S
r 1 2 2 2
101 Iy|2 0 1 1
2 000 X164 xMy?2 4 ax13y3 4 1ax?2y4 4 8x1y® 4 20x10y6 4 L
L 2013 52x9Y7 4+ 45x8y8 + 52X7Y? 4 41x6y10 4 gx5yll 4 - O
3 2 2 2 4X4Y12+4X3Y13+2X2Y14
102 Iy|2 2 3 3
2 2 2 2
2 2 3 1
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No. | Generator matrix Lee weight enumerator
[100010 2 2]
103 (0100200 0]
[00102000] | X6 + 8«X"14xY"2 + 8xX 13xY"3 + 156xX"12xY"4 + 24xX"11xY"5
[00010100] |18+X"10%xY"6 + 32+X"9+Y"7 + 31«X"8+Y"8 + 32xX"7*Y"9
[1 00030 22] |36+X"6+xY*10 + 24+X 5xYA11  + 175X MxYA12  +  8xX"3xY~13
104 [01002022] | 25sX*2%xY"14
(0010202 2]
(0001010 0]
[10002000] | X*"6 + 9xX*14xY 2 + 4xXM13+xY"3 + 22xXM12xY™ + 18xX 11xY*5
105 010000 2 2] |22+xX*10%Y"*6 + 40*X"9xY*7 + 17+X"8xY*8 + 44xX*7xY"9
[00102000] |25«X*6*xY"10 + 20*X"5*xY7 11 + 24xX"xY* 12 + 2xX"3xY”™13
[00010100] |8xX"2xY"14
[100020 2 2]
(0100002 2]
106 (0010202 2]
X6 + 9xXM14*Y7 2 + 30+XM12+Y M + 2+XA11+Y"5 + 46X 10*xYN6
{(1) 8 8 (1) (2) é (2) 8} 20*X:9*Y:7 + 33»;XA8»;YA8 + 44i*XA7*YA9 +  9xX"6xY”™10
01002022 40X 5*xY" 11 + 18%X*3xY 13 + 4xX*Y*15
107
(0010010 0]
0001202 2]
[10002022] | X*"6 + 9xX 14xY 2 + 4xX M13+Y*3 + 22xX M12+xY*4 + 16xX 11+xY” 5
108 (0100200 0] |30+xX"10*Y" 6+26xX 9xY "7 + 33xX"8*xY"8 + 32+xX"7xY "9
[00102000] |25%X*6xY*10 + 32*xX bxY~11 + 8*XMxY*12 + 16xX"3%xY*13
[00010100] |2xXxY*15
[100020 2 2]
0100202 2] X6 + 17X M14%Y7 2 + 46xXM12+xY " + 46xX 10xY 6 + 6xXA9xYAT
109 17xX"8xY"8  +  32«X*7+Y"9  + X 6xY*10 +  52xX7 5xY711
0010202 2]
32*xX"3xY 13 + 6xX*Y 15
(0001010 0]
[1000100 2]
110 (0100200 0]
[0O0100100] | X6 + 5xX"14xY"2 + 4xXM13xY"3 + 13+«X"12+Y"4 + 20%X"11Y"5
[00010010] |25+X*10%xY"6 + 40X 9+Y"7 + 35«X"8+Y"8 + 40xX"7+Y"9
[1 000300 2] |31«X*6+xY*10 + 20+X 5xY~A11 + 15sXMxY*12 + 4xX"3xY*13
11 [01 00200 2] | 3«xX*2%xY"14
[00100100]
(0001001 0]
[10002000] | X*"6 + 6xX*14xY 2 + 4xX 13+xY*3 + 15xX*12+xY* + 20xX 11xY”5
112 (0100000 2] |24xX"10%xY"*6 + 40*X"9xY*7 + 31*xX"8xY*8 + 40*xX*7xY*9 +
[00100100] |30+sX"6*xY*10 + 20*«X"5*xY" 11 + 17+XMxY 12 + 4+X"3xY*13  +
[00010010] |4«xX"2xY"14
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[1

1]

XM16 + 45X M13%Y"3 + 9xXM12xY"4 + 16+X711+YA5 + 16%X"10%Y"6

+

000131
[01001110]
113 00101133 A0xXA9xY AT+ T5xXA8xYA8  +  48+xXA7xYA9 4+ 16xX26xYA10  +
20¥X 5xYA11 + 11xX %Y M2
0001013 3]
[10001311]
0100111 2]
t4 00101133
[ ] XA16 + 4xXA13%Y23 + 5xXA12%Y~4 + 16xXA11xYA5 + 32xXA10%Y 6 +
{? 8 8 (1) ? é ? ﬂ A0+XA9xYAT7  +  B1xXA8xYA8 +  48xXA7xYA9  + 324X 6xYA10  +
01001110 20¥X 5xYA11 + 7xX %Y M2
115
[00101131]
000101 10]
[10001200]
01001110]
116 001010 21]
XA6 + 2%XA13%YA3 + 11xX212xY 24 + 12xXAM11xYA5 + 21%X~10%Y~6 +
01001110 10¥XA5%xY~A11 + 5xX2xYA12 +  4xXA3%xYA13 + X 2%Y~14
117
001010 20]
0001010 1]
[10001200]
0100111 0] XA16 + 2%XA13%YA3 + 9xXA12xY 24 + 124X A11xYA5 + 295X 10%Y~6 +
118 0010102 1] B2xXA9xYAT 4+ 43xXA8xYA8  +  48xXATxYA9  +  A2+XMBxYA10 +
10X 5%YA 11 + 3% XM*YM2 + 4x X A3xYM13 + X*2xY " 14
0001001 3]
[10001200]
19 0100111 3]
[00101022] | XM6 + 25X M3xYA3 + 9xXA12xY 4 + 14xXA11xYA5 + 25xXA10%YA6 +
[00013021] |48+X"9%YA7 + Bb«X"8xYA8 + 48xXA7xY"9 + 30xX"6xYA10 +
(1000120 2] | 14xX 5+YA11 + 7xX xYM2 + 2xXA3xY~13 + X 2xY*14
01001111]
120
001010 20]
001120

[0

1]
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[1

0]

000120
0100111 1]
121
[00101020]
0001100 3]
(10001200
01001111 XA16 + 2¢XA13%YA3 + TxXA12xY 4 + 14xXA115YA5 + 33xXA10%Y76 +
122 00101022 48xXNIKYAT  +  A3xXA8xYAS  +  48xXATAYAQ  +  38xXA6xYAL0  +
14xXA5xYALT + 5aXAxYA12 + 2xXA3xYA13 + XA2%YA14
0001102 3]
(1000120 1]
0100111 1]
123
0010102 1]
00011112
[10001200]
01001110
124
0010102 1]
(0001001 2]
(10001200
01001112
125100101021
[ P IXAL6 + 105XA 12977 + 145XA115YA5 + 265XA10xYAB + 524XA9sYAT +
{(1) 8 8 (1) f g (1) g} 53«XA8xYAS  +  A8xXATAYAQ  +  28xXABxYA10 +  12%XABxYALL
01001117 |BXMYNZ + 25XA3Y N3 + 26X 24" 14
126
00101021]
00012212
(10001313
01001112
127
00101132
[00012322]
(10001200
[01001110]
128
00101022
0001002 1] | XM6 + 16xXA12¢Y M + 48X 10%YA6 + 126xX 8%Y8 + 48+X"6+Y*10
[10001202] |+ 16+XxY~12 + Y 16
01001112
129
(00101022
001222

[0

1]
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[1

0]

9xXMxYN2 + 3x X 2xY 14

000120
130 |10100 1111
[00101020] | X6 + 12xX"2+Y 4 + 8xXA11xY 5 + 324X 10%Y"6 + 56+X"9xY"7 +
0001100 2] |37*X*8xY"8 + 56xX 7xY"9 + 36xX*6xY*10 + 8xX bxY 11 +
[1000120 1] | 6xsX %Y 12 + 4+X"2+Y"14
01001111]
131
00101021]
0001111 3]
[10001200]
01001111]
00101021
[ PIXM6 + 96XM 126774 + 204XA116Y75 + 165XA105Y76 + 485X"95YT +
{(1) 8 8 é 1 (2) (1) ﬂ T5*XA8xY8  +  A0xXATxYM9 4+ 16X 6*YA10 4+ 16X 5xYA11 +
101001110 114X *YA2 + 4xX23xY"13
0010102 3]
(000101 33]
[10001310]
0100111 1] XA16 + 9#XM12+YM + 12xXM11xY75 + 35X 10xY"6 + 52+XA9xYA7 +
134 39+XA8*Y8  +  B2xXATYM9 4+ 34X 6*YA10  + 12xXA5xYAIl 4
00101132
T*XMXYR12 + X 2%YA 14
0001102 3]
[10001310]
0100111 1] XA16 + T*XM2%YM + 18xXA11xYNE + 28X 10xY"6 + 52+XA9xYAT7 +
135 S1#XA8xY78  + 40xXA7xY"9 4+ 36X 6*YA10  + 12X 5xYA11 +
[00101131]
5xX XY 12 + 6xXA3+Y713
(00011012
[10001310]
01001112
00101131
[ PIXA16 + 84XA 126774 + 14XATLSY"5 + 344XA105Y76 + 524XA9¥YAT +
{(1) 8 8 (1) ? g 1 (1)} A1xXABxY"8 4 AB*XATHYN9  + 36xXM6xYA10  + 12+XA5xYA1DL 4+
L [101001 112 6+XMxYA12 + 24X 3*Y 13 + 2xX 2 Y14
00101132
[00012120]
[10001310]
0100111 1] XA16 + 8+XM12+YM + 16xX 11xY"5 + 30xX"10xY"6 + 48+X 9+Y"7 +
138 53*XA8*Y8  +  ABxXATYN9 4+ 24xXM6*YA0 4+ 16X YAl +
00101132]
10X 4*Y 12 + 25X 2Y"14
[00011020]
[10001310]
0100111 1] X216 + 11xX*12¢YM + 124XAM115YA5 + 27+XA10%Y26 + 52xX 9+Y 7 +
139 51X 8¥Y8  +  B2xXA7xYM9 4+ 26xX76xYA10 4+ 12X 5xYA1 4
00101132
001102

[0

1]
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[1

0]

X216 + 6xXM12xY"4 + 16X 11+Y"5 + 38+X*10%Y 6 + 48+«X"9xY 7 +

000131
01001111]
140 | 0010113y |AIXOEYNE 4 4BXNTAYNO 4 B2eXU6RYNL0 ¢ 16eX"EYPLL
B*XAM*YA12 + 2xXA2xYA14
00011022
[10001310]
0100111 1]
141
001011 33]
[00011031]
[10001310]
0100111 1]
M2 00101133
[ P IXA16 + BaXA 124774 + 204XA11AYAS + 324X 105YA6 + 48+XAQxYAT +
{(1) TIRES ﬂ BIsXA85YA8  +  A0XATXYAQ 4 324XAGxYAI0 4 16X BxYAIL 4
100111 TeXMEYAM 2 + 4xXA3xYA13
00101132
[00011120]
1000131 1]
0100111 1]
144
00101132
[00011123]
[10001310]
01001112
00101131
[ P IXA16 4 BaXA 124774 + 184XATIxYAS + 374X 105YA6 + 48+XAQxYAT +
{(1) 8 8 (1) ? g } H A3+XAB*YN8 4 A4xXATAYNG 4 3AXA6xYNI0 4 16#XABrYALL o+
01001112 | 742 + 26X"3xYA3 + XA25YA14
146
001011 32]
[00012121]
[10001310]
01001112
M 00101131
[ PIXAS & 70¢0 12670 + 184XA116YA5 + 294XA104YA6 + 48+XA9%Y"T +
{(1) 8 8 (1> ? g } ﬂ E5xXA8xYA8  +  44sXATxYR9 + 26xXM6xYAL0 4+ 16xXbxYA11 4
01001112 9xXA*Y A2 + 2xXA3xYA13 + X 2xY 14
148
00101132
000121 23]

20




[1

1]

[0

2]

3xXNxYN 12 + 4+ X 3%Y"13

000131
0100111 3]
149 00101131
[ ] XM16 + 5xXM12+YMN + 20xXM11xY"5 + 33xXMN10#YN6 + 44xXN9xY AT+
{(1) 8 8 é :13 é } 2} 55*X:8*YA8 + A4« XNTxYN9 + 0 22xX76xYN10 + 0 20xXN5xYA1T 0+
0100111 1] 11X MY 2 + X 2+Y 14
150
(00101132]
(00011221]
[10001311]
01001112 XM6 + 3xXM12+YM + 16xX"M11xY"5 + 50X 10+Y 6 + 48xX"9*xYAT +
151 23x X 8+YN8  + 48xXNT7xYN9 + 44xXM6xYN10 0+ 16xXNhxYNLD +
00101131]
5 XNxYN2 + 2+ X 2xY 14
(00012111]
[10001311]
01001112]
152
(00101131]
(00012110]
[10001311]
01001113 XM6 + 3xXN12+Y N+ 22xXN11xYN5 4+ 364XN10#YN6 + 44xXN9xY AT+
153 51xX"8+Y"8  +  40xX"7+Y"9  +  28+X"6xYN10  +  20xX75xYN1D +
00101132]
9xXM4xY N2 + 2xX"3xY 13
[00013122]
[10001312]
(01001111]
154
00101133]
(0001123272]
[10001311]
01001111]
195 00101133
[ ] X*16 + 14xX"12xY"4 + 8xX"11xY"5 + 24X 10+Y 6 + 56xX"9*Y 7 +
{(1) 8 8 (1) 1 é :f é} 49*)A(A8*\I"8 + 5A6*XAA7*YA9 +  28+X76xYN10 +  8xXMbxYA1D 4+
6 0100111 1] 8xX MY M2 + 4xX 2xY 14
(00101132]
(00011220]
[10001311]
0100111 3] XM6 + X2+ + 20xXM11xYN5 + 48xXM10%YN6 + 48xXA9xYNT 4+
157 27X 8+YN8  + 40xX"MT7xY"9 + 48«XM6xY"10 + 16xXNhxYN11 +
010113
001312

[0

1]
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[1

1]

000211
01001230

158
00101123
00010132
1000211 1]

Lo |101001232] | XM + 245X 115Y5 + 44xX7105Y"6 + 0xX"9+Y"7 + 454X 8+Y8 +
[00101120] | 405X 7%#YA9 + 28+XA6xYA10 + 24+XA5xYA11 + 10xXA4xY 12
0001210 3]

10002112
01001233

160
00101120
0001320 3]

1000121 1]
01001132

161 00103121]

XA16 + 20%XA11+YA5 + B3+xXA10%YA6 + 44+XA9xYAT7 + 255X 8+YA8 +
{(1) 8 8 (1) ? é } (H QAxXATRYAY 4 424X BxYA10  +  20xXABxYALL 4+ BXAAxYA12 4
01001139 | X %Y1

162
00103121]

00012112
1000121 1]
01001132

163 XA16 + 112+XA10%YA6 + 30+XA8+YA8 + 112+X 6xYA10 + Y*16
00103121]

0001211 3]

22




Table 8. Non-free formally self-dual codes over 7Z_4 of length 8

No. | Generator matrix Lee weight enumerator Const.
[100001 2 2]
(0100020 0]

1 [[00100200] I-i
[00020000] X6 + 8xX"14xY"2 + 8xX"13*Y"3 +  15xX"12+«Y"4  +
0000200 0] |24«X"11*xY"5 + 18«X"10%Y"6 + 32xX"9xY"7 + 31+X"8+Y"8 +
[100003272]|32«XA7xY"9 + 36+X"6xY 10 + 24xXA5xY 11 + 17+X xY 2 +
0100022 2]|8%xX*3xY"13 + 2«X*2xY 14

2 [[00100222] I-i
(0002000 0]

(0000200 0]
(1000020 0]
X*M6  + 9xXAM14xY 2+ 4xXM13xYA3 0+ 22xXM12xYN +
(0100002 2]
18+X*11xY 5+ 22xX*10%Y*6 + 40*X"9*xY"7 + 17+X*8+Y*8 + | I-
3 [[00100200]
44xXATxY "9+ 25xX26xYA10 + 20xXABhxYA11 + 24xXMxYAM12 0+ | il
(0002000 0]
2x X 3xYM13 + 8x X 2+xY 14
(0000200 0]
(1000022 2]
0100002 2] |X"6 + 9xX*14xY"2 + 30xX*12+xY*4 +  2xX*11xY*5  + I
4 [[00 10022 2]|46xX"10+Y*6 + 20X 9+Y~7 + 33+xX"8+xY*8 + 44X T7+Y"9 + |
11,111
(0002000 0] |9*%X"6*Y"10 + 40X 5*xY*11 + 18X 3+Y 13 + 4xX*Y*15
(0000200 0]
[1000022 2]
XM6 + 9xXM14xY 2+ 4xXM13xY"3 0+ 22xXM12xYN +
(01 000200]
16X 11+xYA5  + 30*X*10xY 6 + 26%X"*9xY~7 + 33xX 8xY"8 + )
5 [[00100200] [-iv,v
32+ XAN7*YA9  + 25xX26xYA10  +  32xXAbxYALL + 8xXMxYM12 +
(0002000 0]
16X 3*Y*13 + 2xX*xY*15
(0000200 0]
(1000022 2]
(01 000222]|X*6 + 17X 14xY*2  + 46X 12xY™  +  46xX*10xY"6  +

6 [[00100222]|6%xX"9*xY*7 + 17xX*8xY"8 + 32«X*7xY*9 + X*6xY*10 + |I-iv,v
(0002000 0] |52«X"5xY 11 + 32xX*3*xY"13 + 6xX*Y" 15
(0000200 0]
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[1

0]

000012
0100020 0]

7 10010000 1] [-i
[00020000]|X"6 + 5«XA4xY 2+ 4«X 3xY"3 +  13xX*12xY74
0000200 0] |20«X*"11*Y"5 + 25xX"10%Y"6 + 40xX*9*Y"7 + 35xX"8+Y"8
[10000320]|40%sX*7%Y"9 + 31+X*6+xY~10 + 20%X 5xYA11 + 15xX"4xY*12
[01000220]|4sxX*3%xY 13 + 3xX*2xY" 14

8 |[0010000 1] [-1,11
0002000 0]

0000200 0]
1000020 0]
XA6  + 6xXA14xYA2 + 4xXA13xY2A3 0+ 15xXA12xY7M4
010000 2 0]
20¥XA11¥YA5  +  24xXA10%Y26 +  40*X"A9xYA7  +  31xX78xY78 -
9 |[[0010000 1] [-i,11
40*XA7*YR9  + 30*X26xYA10 + 20%XA5xYALL +  17+X*4xYA 2
0002000 0]
AxXA3xY A3 + 4xXA2xY M4
0000200 0]
[10000 2 2 0]
X216+ BxXA14xYA2 + 2xXA13%YA3 4 19xXA12+Y74
010000 20]
124X~ 11%YA5  + 36xX”210%Y 6 + 30%X"29xY~A7 + 39xX"8xY~8 [-iii,

10 {[0010000 1]

A0xXAT*Y A9+ 22%X76xYA10 + 30%XA5xYAL1  + 5xXA4xYAM2 I
0002000 0]

12%X23%Y~13 + 2xX*xY~15
0000200 0]
[10000 2 2 0]

XA16  +  10xXA14%Y22  +  31xXA12+%Y M+ 4xXA11xYA5
010002 20]

A4x XM 10xYA6 +  20%X29%xYAT7  +  31xXA8xY78 + 40xXA7xYA9

11 {[0010000 1] [-v

10¥X26%Y~10  +  40xXA5xYA11  + X*xYAM2  +  20%X73%Y~13
0002000 0]
4xX*Y™15
0000200 0]
[10000 20 0]
X6+ BxXA14xYA2 + 4xXA13%YA3 0+ 14xXA12+YM
010000 2 2]
18+XA11+YA5  +  26%X~10%Y 6 + 40*X" 9xYA7 + 33xX78xY"8 -
12 {[0010000 2] [-ii,11
A4xXAT*Y A9+ 29xXA6xYA10 + 20%XA5xYAL1 + 165X %YM 2
0002000 0]
2+xXA3xYA 3 + 4xX 2xY 14
0000200 0]
100002 2 2]
XA6 o+ BxXAL4xYA2 + 2+X~13%Y”3 + 18xX”12+YM
010000 2 2]
10¥XA11%YA5  + 38+X*10%Y26  + 30%X"29xYA7 + 41xX"8xY*8 ,
13 /[0010000 2] [-iv,v
A4xXAT*Y A9+ 21%X26xYA10  +  30xXA5xYAL1  +  4xX 4xYA12
0002000 0]
10¥XA3%Y~13 + 2xX*Y~15
0000200 0]
[10000O0O0O0]
XA6  + 2%XA15xY o+ TxXA14xYA2 + 12xXM13%Y73
0100001 0]
21xXAM2%Y4  + 30*XA11+YA5 + 35xXA10xY26 + 40*X"9xYA7
14 {[[0010000 1] 11
354X 8*xYA8 + 30%XA7xYA9 + 21X 6xYA10 + 12+XA5xY~11
0002000 0]
TxXAMxYA2 + 2%XA3%YA13 + XA2+Y 14
0000200 0]
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[1

0]

Xr16 + TxXM14xY"2 + 0 2xXM13xY"3 0+ 21xXM12xYN4 +

000020
010000 10]
12«X711+Y"5  + 35X 10+Y 6+ 30xX"9xY"7  + 35X 8xY"8 +
15 [0010000 1] 11
40X 7YY+ 21xX76xYM10  + 30#XA5xYA11 + TxXMxYNZ 0+
[00020000]
12+X"3xYM13 + X*2+Y*14 + 2+X+Y 15
[00002000]
[10000100]
(01000010]
X*16 + 8xXM14xY 2 + 28+xX"12+¢Y "4 + 56xX"10xY"6 + 70+X"8xY"8
16 [[0010000 1] II
+ 56xX"0*xY 10 + 28+xX"4*xY 12 + 8xX"2+Y"14 + Y 16
(0002000 0]
[00002000]
(1000000 0]
Xr6 + 0 2xXM15xY + 0 62X 14xY"2 0+ 12«XM134Y"3 0+
(010000 10]
19X 12+Y"4  + 30xX"11xY"5 + 36X 10*Y 6 + 40X 9*Y"7 +
17 1[0010000 2] II
39xXM8+YN8 + 30xX1MT7xYN9  + 224XM0xYN10 + 124XA5xYM11 4+
[00020000]
5 XMxYN12 + 2+X"3%Y"13
[00002000]
[10000O0O0O0]
X*M6 o+ 2+XM15xY + 0 BxXM14xYM2 0+ 12xXM134YN3 0+
010000 20]
18+X"12+Y 4+ 28xXM11+Y"5 + 38+X*10xY 6 + 40xX"9xY"7 +
18 |[[0010000 2] 11
41X"8xY"8  +  34xXN7xYN9 + 21xX76xYN10 + 12«XM5xYA1D +
(0002000 0]
4x XM=Y N2
[00002000]
1000020 0]
X*16 + 5xXM14xY"2 + 0 6xX*13xY"3 + 10xXM12xY"4 0+
(010000 20]
24xXM11+YNS + 0 22+4XN10#YN6 + 36xXM9xYNT + 41xXA8xYN8 4+
19 [[0010000 2] II
32+ XNT+YN9 + 3T7xXM6xYN10 + 22xXM5xYN11 + 124XMNAYN2 4+
(0002000 0]
8xX"3xY" 13
[00002000]
[10000O0O0O0]
X*M6 o+ 2#XM15xY + 0 XM 14xYM2 0+ 10xXM134YA3 0+
(0100002 2]
18+«X"12+Y"4  + 30xX"11xY"5 + 38+«X N10*#Y 6 + 44«X"9*xY T +
20 [[0010000 2] II
41X 8xY"8  + 30xXA7xY"9  + 21xX76xYA10 + 10=XM5xYA1D +
[00020000]
4xXMNAxY N2+ 2% XN3xY M3
[00002000]
(1000000 0]
0100001 2] XMe o+ 2xXM15xY + 4xXM14xY2 + 0 10X 13xYN3 0+
17+X"12+Y"4 + 28xX711+Y"5 + 40X 10xY"6  +  44xX"9xY"T  +
21 10010002 2] II
43+ X"8xY"8  +  34xX 7YY+ 20xX"6xYN10 + 10xXM5xYN11 +
(0002000 0]
3xXNxY N2
[00002000]
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[1

2]

[0

0]

000010
0100022 2]

22 |[[0010001 2] I-i
00020000 XA16  +  3*xXA14+Y22  + 13xX*M2«Y"M + 16xXA11xYA5 o+
000020001 |a) vajgeyng + 48+XA95YA7 + 35+XABsYAS + 48+XTxYAQ +
1000030 2]

0100022 0] 25%X76xYN10 + 16xXA5xY 11 + 15xX74xY 12 + 5xX"2xY" 14

23 |[[0010001 2] I-i
0002000 0]

[0000200 0]
(1000022 2]
0100000 2]

24 |[0010001 2] [-ii
00020000 | X6 + 4xX*14xY"2 +  6xXM3xY"3  +  9xX*12xY™4 4+
[00002000]|22*xX*"11xY"5 + 24xX*10xY"6 + 36xX"9xY"7 + 43xX"8xY"8 +
[10000220]|36+X"7+xY"9 + 36+X"6xY"10 + 22xX 5xY 11 + 11xX MxY 12 +
[0100000 2] |6xX*3xY"13

25 [[0010001 2] [-iii
0002000 0]

(0000200 0]
[1000020 2]
0100022 2]

26 0010001 2] [-iv
[00020000] | X6 + 4«X 4xY"2  + 17+X M2xY"4  +  10xX 11xY"5  +
[0000200 0] |40xX"10xY"6 + 34xX"9xY 7 + 43xX"8xY"8 + 44xX T7+YA9 +
[10000220]|20%X"6+xY~10 + 28+X 5*YA11 + 3xX4*xYA12 + 10+X23+Y*13 +
0100020 2] |2+«xX*xY*15

27 |1[0010001 2] [-v
0002000 0]

(0000200 0]
[1000012 2]
0100020 2]

28 0010022 2] I-i
[00020000] X6 + 4xX"14xY"2  +  4xX*13+Y7"3  +  11xX*12+Y"4  +
[0000 200 0] |20%X*1%Y"5 + 26+X*10%Y*6 + 40*X"9*Y*7 + 39xX"8+xY"8 +
[10000322]|40+«X 7+Y*9 + 32+X"6+xY"10 + 20xX 5xY 11 + 13+X xYA12 +
(010002 20]|4+X"3+xY~13 + 25X 2xY 14

29 |[[00100200] [-i

002000
000200

[0

0]
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1000020 2]
Xr16 + 0 bxXM14AYr2 + 0 184XM12+YM + 0 124XM11xYNS
0100002 2]
38xXM10xYN6  +  34xX"9xYNT + 41xX7"8xY"8  +  40*xXNT7xY"9 .
30 [[0010022 2] [-ii
21xX76xY 10+ 28xX"5*xYN11 + 4xXMxYN12 + 12xX"3%YN 13
[00020000]
2xX*Y"15
[00002000]
[10000220]
X*M6  + bxXM14xY 2+ 2xXM13xYN3 + 0 14xXM12xYN4
(0100002 2]
20« X" 11+Y"5  + 26+xX710*YM6 +  44%XM9xY"T + 33xX7"8xY"8
31 |[[00100200] [-iii
40X 7xY"9  + 29xXM6xYN10 + 18xX75xYM11 + 16xX"4xYN12
(0002000 0]
4xXN3xYN3 + 4x X 2xY 14
[00002000]
(1000022 2]
01 000202] X6 + 99X 14xY"2  + 30X M2xY"M + 24X 11+Y"5
32 |[00100 22 2] |46%X"10+xY"6 + 20*X"9xYAT7 + 33X 8*+Y"8 + 44xX"T7+Y"9 [-iv
0002000 0] |9*X"6*xY"10 + 40xX"5xY 11 + 18%X 3xY*13 + 4xX+Y"15
[00002000]
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Table 9. Free formally self-dual codes over 7Z_4 of length 10

No. Generator matrix Lee weight enumerator Const.
[1000000O0O0DO0]
X220+ 2xX*M19xY + XMI8xY*2 + 112X 14xY"6  +
(010000121 1]
224xX"13xYNT + 142+ X"12*Y"8 + 60*X*11xY"9 +
1 [[0010001132] II
142xX”210xY~10 + 224+X29+Y 11 + 112xX 8xY 12 + X 4xY*16
[0001003121]
+ 2xX"3xYALT + XM2xYN18
[0O00010211 3]
[1000000O0O0O0] | X*20 + 2%X*19xY + X 18+Y"2 + 12+X*16xY"4 + 32+X*15%xY"h
[0100001201] |+ 60%xX*14*xY*6 + 128+«X*13*xY~7 +  181xX*12%xY*8 +
2 |[0010001111]|186*xX"11xY"9 + 185%X*10*xY~10  + 136xX*9xY~11  + | 1I
[0O0010010 2 1] |58«xX"8xY"12 + 20X 7*Y*13 + 10*X 6%xY~14 + 8+*X"b*xY"15 +
[0000101113]]|4«X"4xY"16
[10000O0OO0O0O0O0]
X"20 + 2xXM19xY + XM18*Y7 2 + 24X 15+YA5 + 92+ X" 14xY 6
(010000211 1]
+  152xXM13xYAT7 + 0 169xXM12xYA8  + 170xX”11xY"9  +
3 |[0010001230] II
153+X*10*xY"10 + 120%X"9xY7 11 + 86xX"8*xY 12+ 44X 7Y 13
(00010011 23]
+ 10xX"6xY"14
(000010013 2]
[1000010000] |X*20 + 2+«X*19*Y + 10+X*18*Y7*2 + 20*X*17+«Y*3  +
[0100002000] |35xX"16%xY"4 + 66xX*15%xY"5 + 84xX"14xY 6 + 108*X" 13%xY*7
4 [[0010000000] |+ 127«X"12*xY"8 + 118+*X*11*Y"9 + 122*X*10*Y*10 + |1I
[000100002 2] | 108x«xX"9xY~ 11 + 85*xX"8xY" 12 + 70xX"7+xY"13 + 40*X*6*xY" 14
(000010002 2] |+ 20«X*5*xY*15 + 8xX*4xY"16
[1000000O0O0DO0]
X220+ 4xXM19xY + 0 13xXM18*Y72 + 34xXM17xYN3 4+
(010000200 0]
58X 16*xY"4 + 84xX"N15+xYAL + 122X 14xY"6 + 140x X 13+xY"7
5 {[0010000000] 11
+  125xXM12xY*8  +  116xX*11*xY”9  +  113*X*10*Y*10 +
[00010000 2 2]
98X 9xY 11 + 72xX 8xY 12 + 36xX 7Y 13 + 8xX"6xY"14
(00001000 2 2]
[1000020000] |X*20 + 2xX"19xY + 9xX"18xY"2 + 20xX*17xY*3  +
[0100002000] |30xX*16%xY"4 + 64xX 15xY"5 + 90*xX 14%xY"6 + 96xX 13xY"7 +
6 [[001000000O0O0] | 133*xX*12*xY*8 + 138*X*11xY"9  + 109xX*10*xY~10  + | 1T
[0O00100002 2] | 108%«xX"9%xY~11 + 92+X"8*xY" 12 + 68*xX"7xY"13 + 48*xX 6*xY" 14
[000010002 2] |+ 16xX*b5xY*15
[100001000Q0]
X220+ 4xXM19xY + 0 9xXAM18xYM2 + 20xXM1T7xYN3 0+
(010000000 0]
41X 16xY 4 + 72xX 15xYA5 + 113%X*14xY"6 + 152xX"13%Y*7
7 |[00100000O0O0] II
+  171xXM12xY*8  +  164xX* 11xY*9  +  131xX*10x*Y*10  +
(000100001 2]
84xX"9xYN11 + 43X 8*xY 12 + 16xX T7xY 13 + 3xX"6xY 14
(00001000 20]
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[1

0

0]

X*20  +  6xX"19xY +  16xX*18xY"2 +  30+XM17+YA3 4+

[0

0]

+ 159X 12+4Y78  +  156xX"11xY"9  +  130xX*10*Y*10 +
88X 9*xY 11 + 49X 8+xY 12 + 20X NT7+xY 13 + 4+X 6+xY 14

0000000
[010000000O0Q0]
57«X716xY"4  + 108*X"15%Y"5 + 168*X*14*Y"6 +
8 [[001000000O0Q] 11
204xX"N13xYNT 0+ 195 X" 12xY"8  + 142xX"11xY"9  +
000100001 2]
72xX*10xYN10 + 22xX79xY 11 + 3+X 8+Y 12
[(0000100020]
(100002000 0]
X220+ 4xXM19+Y + 8xXM18xY72 + 18xXM1T7#YN3 +
(010000000 Q]
41+X716xY "4 + T0xX*15%Y"5 + 104%X"14xY"6 + 148%X*13%Y"7
9 (001000000 0] II
+  179«X"12+Y"8  +  176xX*11xY"9 + 144xX*10xY*10 +
(000100001 2]
90*xX"9*Y 11 + 35X 8xY"12 + 6xX 7xY 13
[(0000100020]
(100001000 O0]
Xr20  + 4xXN19+Y + 0 BxXM18xYM2 + 0 16xXN1T7xYN3 4+
[010000000O0Q0]
35xX"16xY" 4 + 68+X M 15%xY 5 + 114xX"14xY"6 + 160*X"13%Y"7
10 [[0010000000] II
+ 183X 12+Y"8  +  172xX*11+Y"9  +  132+X*10+Y*10  +
(000100001 3]
80*xX"9xY 11 + 37+X"8xY"12 + 12xX"T7+YM13 + 2xX 6xY" 14
(000010001 1]
[100000O0O0O0OQ]
X220+ 6xXM19xY  + 15xXM184YM2 + 24xXM1T7xYN3 +
[010000000O0Q0]
44xX"16xYN  + 100%X"15%Y"5 + 182+ X" 14%Y"6 +
11 |/[001000000 0] 11
232xXMN13xYNT  + 0 209xXM12xY1N8 4+ 134xX"11xY"9  +
000100001 3]
59xX*10%xY 10 + 16xX79xY 11 + 2+X"8+Y 12
(000010001 1]
[1000020000]
X*20  + 4xXN19+Y + 0 TAXM18xYN2 + 0 14xXM1T7xYN3 4+
[010000000O0QO0]
36xX"16xY 4 + 68+X N 15%YA5 + 102xX N 14%Y"6 + 148%X"13xY"7
12 |[00100000 0 0] II
+  193xX712+Y"8  +  196xX*11+Y"9  +  147xX*~10+Y*10  +
000100001 3]
78xX"9*xY 11 + 26%X 8+YN12 + 4+ XNT7+Y"13
(000010001 1]
[1000010000] |X*20 + 4xX*19+Y + 11«X*18*Y*2  +  26«X"17+Y*3  +
[0 10000200 0] |49%xX*16+Y"4 + 80*X*15+Y"5 + 115X 14xY"6 + 142xX 13+Y"T
13 ][0010000100] |+ 155%X*12+Y"8 + 148+X 11xY"9 + 121«X*10*Y*10 + |11
(000100000 0] |86xX"9xY 11 + 51X 8*xY 12 + 24xX"7+Y"N13 + 9+X"6+Y 14 +
[0000100000] | 2xX*5+Y"15
[100000O0O0O0OQ]
Xr20  + 6xX"19xY  + 18xXM18xYM2 + 40*xXN1T7#YN3 4+
010000200 0]
75xX"16xY"N  + 118+X"15%xY"5 + 156+ X" 14%Y"6 +
14 001000010 0] II
176+«X~13xY"7  + 167«X"12+xY"8  + 130«X~11+xY"9  +
[000100000O0Q0]
82+xX"10+xY"10 + 40xX"9*Y 11 + 13+xX"8*xY 12 + 2xX"7+Y 13
(000010000 0]
[1000020000]
X*20  +  4xX*19xY  + 10xXM18xY"2 + 24#XN1T7#YN3 0+
010000200 0]
A7«XM16xY M + T6xXN15%YNS + 112xX N 14%Y"6 + 144%X"N13%Y "7
15 /[001000010 0] 11
00100000
00010000

[0

0]
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[1

0 0]

Xr20  + 2xX719xY  + 18xXA18xYM2 + 34xXA1T7xYN3 4+

[0

1]

154xX"8+Y 12 + 88X 7xY"13 + 26X 6*Y 14 + 8+xX"5xY"15

+

0000100
010000000 O] |63+X 16%Y"4 + 92xX 15xY5 + 92¢XA14xY 6 + 98%X 13%Y"7 +
16 [[0010000222] | 75+X 12+Y"8 + 72¢X~11xY~9 + 82X 10xYA10 + 86+X 9+Y*11 | II
000100022 2] |+ 105+X*8+Y 12 + 84xX 7Y 13 + 64xX"6xY 14 +38+X 5+Y*15
[0000100222] |+ 12+X"4*Y*16 + 6+X"3xY 17
[100000000O0] | X*20 + 4+X*19%Y + 21X 18xY"2 + 64+X 17+Y"3 +
010000000 O] |106xX*16xY*4  +  120%X~15+#Y*5 +  106xX 14xY 6  +
17 [[0010000222] | 704X 13+Y"7 + 45xX 12xY*8 + 60*X 11xY~9 + 105+X*10+Y*10 | II
0001000222] |+ 132¢XA9xYA11  +  104xX*8xYA12  + D5B«XA7xYA13  +
[0000100222] | 24+X"6xY*14 + 6xX"5xY*15
[1000020000] | X*20 + 25X*19%Y + 17X 18xY"2 + 34«X~17+Y"3 +
010000000 O] |50+X 16+Y"4 + 92+XA15xY~5 + 106xX 14xYA6 + 98+X13%Y*7
18 [[0010000222] |+ 89X 12+Y"8 + 66xX 11xYA9 + 69xX 10%Y~10 +78+xX 9+Y*11 | II
0001000222] |+ 104xX*8xY 12 + 112#XA7xYA13  +  64xX 6xY 14 +
000010022 2] |30+X"5+Y*15 + 12+X"4*Y*16
[100001000Q0]
010000121 1] |XA20 + 25X*18+Y"2 + XA16xY 4+  112+X~14+Y"6  +
19 [[0010001132]|2545X 12¢Y*8  +  284+X*10¥YA10  + 254X 8xY*12  + |1
000100312 1]|1124X 6+Y"14 + XMxYA16 + 24X 2xYA18 + Y*20
000010211 3]
100002000 0]
XA20 +  XAI8*YA2  + 2sXA17xYA3 4 1125XA145Y%6  +
010000121 1]
424X 124YA8  +  224sXA11%YA9 + 1425X710%YA10 +
20 [[0010001132] i
BO*XA9xYALT + 112X 8xYA12 + 224+XA7+YA13 + X 4xYA16 +
0001003121]
XA2¥YA18 + 2¢X*Y*19
000010211 3]
[1000021131]|X"20 + Xr18+#Y*2 + 8+X 7Y 3 + 14X 16xY"4  +
(010000222 2] | 16:XA154Y"5 + 38+X 1456 + 64+X"136Y17 + BILXA12Y8 + |
21 [[0010021311]|162+X*11%Y*9  +  189+X~10+Y~10  +  160+X"9«Y~11  +|
11,111
000102111 1] | 148X 8xY* 12 + 92+XA7+YA13 + 28+X 6+ 14 + 8xX 5xY*15 +
0000121 133]|4+X"4xY 16 + 26X 3xY 17
[1000023313]| X*20 + XM8xY 2 + 14X 16xY 4 + B8+X~15xY~5 +
010002222 2] | 54X 14xY"6 + 24xXA13xY7 + 185+X"12+Y"8 + 120X 11xY"9 |
22 [[0010023133] |+ 189%X*10%Y~10 + 210%XA9xYA11  +  B2#X 8xYA12  +| |
vi,v
[0001023333] | 1124X 7+Y*13 + 124X 6xY 14 + 36+X 5xYA15 + 4+X"4xY*16 +
000012331 1] |2+XxY* 19
[1000021113][X20 + Xr18+#Y"2 + 8xX 17xY 3 +  12+X*16xY"4  +
010000222 2] | 124XA5+Y75 + 44sXA145Y 16 + BOsX 13517 + 854X 124Y"8 + |
23 1[0010021201] |138+X~11+Y*9 +  185+X~10+Y~10 +  176+X"9xY~11  +
00102111
00012102

[0

1]

4x X NxYN16 + 25X 3xY"17
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[1

2]

Xr20  +  XM8#YM2 + 0 12xX716xY"4 + 0 8xXA15xYNS 4+

[0

2]

64X 7xYN13 + 47xX 6xYN14 + 20xX75xYA15 + XMxYN16 +

00002222
010002111 3] | 60xX"14xY"6 + 204XA13+Y7 + 181+X"12+Y"8 + 136X 11xY79 |
24 [[0010021201] |+ 185xXA10xYA10 + 186+XA9xYA11 + 58+XA8+Y 12 + |
V1,V
000102111 1] |128«XA7xY 13 + 10xX"6xY 14 + 32¢X 5xYA15 + 4xX"4xY~16 +
000012102 1] |2¢XxY*19
[L00001000O0]|X'20 + 2+xX~18xY"2 + 13+xX 16%xY 4 + 8xX 15+Y 5 +
010000120 1] |56+X 14xY 6 + 72+X 13%YA7 + 113xXA12xY"8 + 176+X 11%YA9
25 [[0010001111] |+ 142+X~10xYA10 + 176+XA9xYA11  + 115+X 8xY~12  + | 1I
000100102 1] |72+X 7xY"13 + 52xX 6xY 14 + 8xX 5xYA15 + 14+X 4xY~16 +
000010111 3] |4xX"2xY~18
[L1000020000] | X'20 + X 18%Y 2 + 2xX~17+Y"3 + 12xX~16xY 4 + 8xX 15%xY~b
0100001201] |+ 44+X"14xY"6 + 88xXA13xYA7  +  85xXA12xYA8  +
26 [[0010001111]|176+X 11*Y*9 +  185xXA10%YA10  +  138+XA9xY~11  + | 1I
000100102 1] | 154xX8xY 12 + 80xXA7xYA13 + 26X 6xY 14 + 12+X 5xY*15
0000101 113] |+ 4xX xY"16 + 8xX 3xY17
[100001000O0]
010000121 1] X200 + 2¢X*18+Y*2 + XA16xYM  +  112+X 14xY 6 +
27 [[0010001132] |254+sX 12+Y*8 +  284xX 10xYA10  +  254+X 8xY~12  + | 1I
[0001003121] | 112¥X6%Y 14 + X MY 16 + 2¢XA2xYA18 + Y~20
000010211 3]
[100002000O0]
XA20  +  XA18¥YA2  + 2xXAL7xYA3 4+ 112¢XA14xYN6 4
010000121 1]
142+X M 12+Y28  +  224xXA11+YA9  +  142xX710xYA10 +
28 [[001000113 2] i
60X A9*Y 11 + 1125XA8+YA12 + 224+XA7xYA13 + XA4xYA16 +
0001003121]
XA2%YA18 + 2%X*YA19
000010211 3]
[100001000O0]
XA20 4+ 2¢XA18xYA2 4+ XALB*YM +  24sXA15xYAS 4
010000211 1]
A4¥XA145Y A6 + 88¥XA13xYAT + 133+XA12+Y7A8 + 144X 11%YA9
29 [[0010001230] I
+ 162+XA10%YA10 4+ 144xXA9xYALDL 4+ 111xX78xYA12  +
00010011 23]
88+ XAT*Y 13 + 48+X 6xYA14 + 24xX 5xYA15 + 10xX 4xY~16
000010013 2]
[100002000O0]
XA20 4+ XAL8xYA2  +  2#XAL7xYA3 + 24sXA15xYA5 4
0100002111]
445XA145Y A6 + BAxXA13xYAT + 137xXA12+YA8 + 168xXA11xYA9
30 [[0010001230] II
+ 153%XA10%YA10  +  154xXA9xYAL1l  +  118xX78xYA12  +
000100112 3]
B0*¥XAT*Y 13 + 58*XA6xYA14 + 20%X 5xY~15
000010013 2]
[1000022112]|X20 + X 8xY A2 + 25X 17+YA3 + 12+X~15xY"5  +
010000000 2] |53+X 14xY"6 + 104X 13%xYA7 +118+X"12xY"8 + 114xX 11xYA9
31 [[0010001211] |+ 155«X~10xY~10 + 194+XA9xYA11  + 136+X 8xY~12  + | 1I
00100113
00010312

[0

1]

2x X 3xYN 17
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[0

0]

96xX"7xY 13 + 68xX"6xY 14 + 32X 5xYN15 + 33xXM4*xYN16 +

[100002000 2] [X"20 + X~ 18+xY 2 + 2xXA15xY"5  + 93+XA14=Y"6 +
01000221 12] |32¢XM3+YA7  + 166X 12¢Y"8  +148+X 11xYA9  +

32 [[001000121 1] |155+XA10%YA10  +  138+X79+YA1l  +  88xXA8xYA12  + |11
0001001 132]|1705X 7+Y13 + 7+X"6xY~14 + 20+X~5xYA15 + X 4xY"16 +
[0000103121]|2:XxY"19
[1000012222]

010002001 1]

33 1100100200008 yapy | guaxrlgeyr2 + 8aXA175YA3 + 23+XA16xYA4 4|
{0 00102000 O} 16+XA15xYA5 + 70xXA14xYA6 + 96xX~13%YA7 + 59xXA12xYA8 +
0000120013 o o o
000032222 ] 130X Y9+ 132:XM0:YN0 ¢ 136X9RYAIT 4
0100022233 | 1B1X8Y iz + 96+XAT*YA13 + 46%X 6*AY 14 + 16+X 5xY~15

34 10010022227 |*12X4YN16 + 8X 3YAT + 24X 24Y"18 i
0001022222]

0000122231]
100002001 1] |X"20 + 7+X*18xY 2 + 4sXA17+Y"3 + 28X 16xY 4 +
010000222 2] | 12¢XA155Y"5 + 86+X"14%Y 6 + 60*X 13xYA7 + 97+XA12¢Y 8 +

35 [[0010020000] | 170«X~11%YA9  +  59+xXA10+Y~10  +  196xX~9xY~11  + | I-ii
[0001020000] | 114+X"8+Y*12 + 56+xXA7xYA13 + 96+X 6xY 14 + 12xXA5xY~15
000012001 3] |+ 16+X"4*Y"16 + 25X"3xYA17 + 8xX 2xY 18
100002223 3]

XA20 + TxXA18xYA2 +  36xXA16xYAA +  102xXA14xYA6  +
0100002222]
AxXA13%YAT + 1935XA12+YA8 + 78+XAL1xYA9 + 147xXA10%YA10 |

36 [[0010022222] I-iii

£ 196+XA9xYALL 4+ 26+X78xYA12  +  148xXA7xYAL3 +
0001022222

68+ X 5xYA15 + 14xXA3xYA17 + 4xXxY*19
0000122231]
[1000022222] | X"20 + 7+X~18xY 2 + 4sXA175Y"3 + 28X 16xY 4+
010002001 1] | 12¢XA155Y"5 + 865X 14xYA6 + 56+X~13xY 7 + 121xXA12+Y"8

37 /0010020000 |+ 108«X 11xYA9 + 147xXA10%YA10  + 134+xXA9xYA11  + | I-iv
000102000 0] |98+X"8+xY*12 + 140+XA7xY~13 + 16xX 6xY 14 + 44+X 5xY"15
000012001 3] |+ 8xXMxY 1B + 12X 3xYA17 + 25XxYA19
[100002223 3|

XA20 + 15xXA18xYA2 + 44xXA16xYM +  182xXA14xYN6  +
0100022222
209+X 12xYA8  +  16xXAL1xYA9  +  59«X~10xYAL0  +
38 ([0010022222] I-v
134xXA9xYA11 + 2xXA8xYA12 + 232¢XA7xYA13 + 100X 5xY~15
0001022222
+ 24xXA3xYAT + BxX*Y"19
0000122231]
[L000010022] |X'20 + BxX 18%xY 2 + 20+X 16%xY 4 + 32X 15xY~5 +
010002200 0] |60xX 14xY 6 + 96+X"13%YA7 + 118+X 12xYA8 + 128xXA11xY"9
39 [[0010001022] |+ 116+X 10xYA10  +  128xXA9xYA11l  +  84xXA8xYA12+ | I-i
00102200
00010010

[0

0]

4x X 2+xY" 18
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[1000022000] [X'20 + O9+XA18+Y 2 + AxXA17#YA3 + 23+X 16V 4 +
010000002 2] | 420X 5+Y"5 + 49:X 14+Y"6 + 104sX"13+Y"7 + O7+XA120Y"8 |

0 0010001022 |+ 118+XA11xYA9 + 131sXA10¢YA10  +  100sXA9xYA11  + | .
[0001022000] | 117+XA8+YA12 + 86+XA7+YA13 + B7+XB6+YA14 + 48xXABwYA15 |
0000100100] |+ 18+XMxY 16 + 10+XA3xYA17
1000020022 | X"20 + 9+X 18+Y"2 + 39+X*16+Y 4 + 12+X~152Y~5 +
010002200 0] | BLaX 4xYA6 + B6+X 13+Y"7 +1135X"12+Y"8 + 128eX*11eY"0 |

A1 0010001022 |+ I131+XA05YA10 + 126+XA9xYA11l + 101+XA8+YA12 4|
[0001022000] | 92¢XA7xY 13 + 354X 6xYA14 + B2xXAE5xYA15 + 2+XA4xYAL6 + | "
0000100100] |24¥XA3%YA17 + 2¢XxYA19
(000012022 |X'20 + 9+X 18+Y"2 + 39+X*16+Y 4 + 12+X~152Y 5 +
010002200 0] | 794XA145YA6 + T6+XA13%YA7 + 8IxXA12¢YA8 + 168xXA11xYA9

42 110010022000] |+ BIxX"10xY~10 + 168+XA0xYA11 +  85«XA8xYA12  + | 1-i
[0001020022] | 76+XA75YA13 + 77+XA65YA14 + 125X 5sYA15 + 425X 4xYA16 +
[0000100100]|10sX24Y"18
[1000022000] | X"20 + 10+XA18+Y 2 + 16+XA17xY"3 + 31+X 16+Y 4 +
[0100002022] | 52¢XA155YA5 + 48+XA14xYA6 + 72+XA13xYAT + 79+XA124YA8 +

43 10010022000] | 925X 11xY 9+  130«XA10xYA10 +  128xXA9xYAL11 4 | I-ii
[0001020022] | 129«XA8+YA12 + 108+XA7xYA13 + 68+XA6xYA14 + 40xXA5xYA15
0000100100] |+ 16+X xY 16 + 4xXA3xYA17
1000020022 | X'20 + 10+XA18+Y"2 + 16+XA17xY"3 + 31+X 16+Y"4 +
010000202 2] | 505X 155YA5 + 52+XA145YA6 + 725X 13xYA7 + 755X 124Y8 +

44 10010020022 | 98X 11+Y 9 + 1224XA10xYA10 + 128+XA9xYA11 +37+XA8xYA12 | I-iii
0001022000] |+ 1024XA7YA13 4  72+XA6xYA14  +  A0xXABxYAL5 4
0000100100] | 12¢XAsYAL6 + 6xXA3xYA17
1000022022 | X"20 + 10+XA18+Y"2 + 35+XA16xY"4 + 20+X 15+Y"5 +
010002200 0] | 84xXA145YA6 + T0+XA13xYAT + 127xXA12¢Y78 + 108xXA11xYA9

45 1[0010022000] |+ 122¢XA0xYA10  +  118+XA9xYALl  +  85+XA8xYAI2  + | I-iv
[0001020022] | 108+XA75YA13 + 40X 65Y 14 + 665X 5xY 15 + 8+X 4xYA16 +
[0000100100] |20XA3xY"17 + 2xX+Y*19
[1000020022] | X20 + 10%XA18xY 2 + 39xXA16xY 4 + 18+XA15xY"5 +
010002202 2] | 80xXA145YA6 + 70+XA13xYA7 + 119xXA12¢YA8 + 114xXA11xYA9

46 10010020022 |+ 130«X*10+YA10  +  118+XA9+YAIl  +  89+XA8xYA12 | I-v
000102200 0] | 102¢XA75YA13 + 36+XA65YA14 + 66+XA5xYA15 + 8xXAAxYA16 +
0000100100] |22¢XA3%YA17 + 2¢XxYA19
[1000012022] | X'20 + 9+XA18+Y 2 + B+XA17#YA3 + 3LeXA16xY 4 +
[0100022022] | 36xXA155YA5 + 55+XA145YA6 + 84+XA13xY 7 + 81sXA12¢Y78 +

47 110010022022 | 128X 1xY"9  +  121XA10+YA10  +  128+XA9xYALL 4 | 1-i
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0000100100 |4+X*Y*19
[1000020000] |X'20 + 10«X*18xY 2 + 4sX*175Y"3 + 39xX 16+Y 4 +
[0100002022] | 224X 155 + 765X 145Y"6 + 76+X 13xYA7 + 83+XA12+Y78 +
49 [[0010020000] |150+X"11¥Y"9  +  82«X*0xY*10  +  156+X"9xY 1l + | I-iii
[0001022000] | 97xX"8xY 12 + 825X 7Y 13 + 80X 6xY 14 + 204X 5+Y*15 +
[0000100100] |36+X"4*Y"16 + 2+X"3+Y 17 + 8xX2xY18
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0001020022
118+X"5+Y*15 + 40*X"3+Y17 + 6+X*Y*19
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[1000020000] |X'20 + 10«X*18xY 2 + 4sX 175Y"3 + 39xX 16+Y 4 +
[0100022022] | 225X 15+Y"5 + 80+X 14«Y 6 + 58X 13+Y"7 + 119+X12+Y"8
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[1000020222]|X20 + 17X 18xY 2 + 25X 17+Y"3 + 46xX 16+ 4 +
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54 [[0010020000] [+ 64«X*11+Y"9 + 105+X~10+Y*10 + 66+X 9xY Ll + | I-ii
000102022 2] | 68xX"8xY 12 + 1125X 7Y 13 + 724X 6+Y"14 + 64*X5xY15
[0000120222] |+ 60+X Y 16 + 84X 3xY 17 + 4+X 218,
[1000022000] |X'20 + 17+X"18+Y 2 + 50+X*16xY 4 + 30+X"15+Y"5 +
[0100002222] | 106+X 14xY"6 + 124X 13+YA7 + 89+X"125Y"8 + 785X 11+Y"9
55 [[0010022222] [+ 695X 10+YA10  +  66+XA9+Y 11 +  104sX8xYA12  + | I-ii
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000102022 2] | 112«X"8+Y" 12 + 84xX"7+xY"13 + 72xX"6xY 14 + 92+X 5xY 15
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57110010022 222] |+ 105%X*10*xY*10 + 60«X"9+Y~11 + 104*X"8*Y*12 + | I-v
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[1000020011] | X*20 + D5*X 8xY 2 +  2xXM7xY"3  +  22xX716+Y™ +
(010000222 2] | 14+«X"15%xY"5 + 58+ X M14*Y6 + 92+ X" 13%Y"7 + 93xX 12xY8 +
60 [[0010022000] |142+«X*11+xY"9 +  141xX*10*%Y*10  +  162*X7"9*Y~11  + | I-ii
[0001020000] | 116+X"8+Y" 12 + 82xX"7+xY"13 + 48xX"6xY"14 + 16+X 5*Y"15
(000012001 1] |+ 24+xX"+Y"16 + 2+X 3*xY*17 + 4xX 2*xY"18
[1000022233]|X*20 + 5xX*18+Y"2 + 26xX"16+Y" + 82xX 14+Y"6 +
010000222 2]|64xX"13xY"7 + 125+X"12xY"8 + 120X~ 11+Y"9 +
61 [[00 1002022 2]|153*X*10*xY*10 +  162xX"9+Y"11  +  104«X"8+Y*12  + | I-iii
000102222 2] | 104+«X"7+Y"13 + 16xX"6xY"14 + 44xX 5xY"15 + 16+X"3*Y 17
[0000122233] |+ 2+xX*xY"19
[1000022222] | X*20 + D5*X M8xY"2 +  2xXM7xY"3  +  22xX"16+Y™ +
[0 10002001 1] | 14«X*15+Y"5 + 74xX 14xY"6 + 36X M13xY"7 + 153xX 12+Y"8
62 [[0010022000] |+ 124+X*11+Y"9 + 153*«X~10*xY*10 + 156#%X"9xY~11  + | [-iv
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00001022
010002022 2] | 64+X 15+Y"5 + 63xXA14xY~6 + 104xXA13xYA7 + 65X 12%Y"8

64 |[0010001000] |+ 76+X*11*Y"9 + 8I1xX 10xYA10 +  76+XA9xYA11  + | I-i
000102022 2] | 109xX*8+Y"12 + 104xXA7xYA13 + 93xX"6+Y~14 + 64+X 5+Y*15
[0000120222] |+ 34sX"xY"16 + 12+X"3xY*17 + 2+X 2xY*18
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118+X"5+Y*15 + 40+X"3xY*17 + 6xX*xY19
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[1000020000] | X"20 + 18+X"18+Y"2 + 6+X~17xY"3 + 63+X"16+Y 4 +
010000022 2] |38+X"15%Y"5 + 92xX 14xYA6 + 86xXA13xYAT + 63+X" 12578 +

66 |[0010001000] |118+X"11*Y"9 +  30+X*10xYA10  + 130X 9*Y~11  + | I-iii
000102000 0] |65+X"8xY*12 + 98+XA7xYA13 + 104xX 6xY 14 + 34+X5xY*15
[0000120000] |+ 64*X"4xY"16 + 2¢X"3xY 17 + 12¢X 2xY 18
[1000020222]

XA20 + 30xXA18xYA2 + 127+XA16%Y74 + 196+XA14xY"6 +
0100020222]

127+XA125Y78 + 8xXA11xYAQ + 30xXA10xYA10 + 72%XA9+YA11 |
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£ XAB*YA2 + 176xXAT¥YA3 + 176+XA5xYA15 + 72xXA3xYA17
0001020222]

+ 8xX*Y"19
0000120222]
[1000020000] | X"20 + 18+X"18xY"2 + 6+X~17xY"3 + 63X 16+Y 4 +
010002022 2] |38+X"15+Y"5 + 92X 14xY 6 + 84xXA13xYAT + 75+X" 12578 +

68 |[0010001000] |86+X 1xYA9  +  82xXAL0xYAL0  +  72+XA9+YA1l + | I-v
000102000 0] |105+X"8+Y"12 + 98+XAT*Y~13 + 64xX 6xY 14 + 924X 5+Y*15
[0000120000] |+ 12+X"4xY"16 + 34+X"3%Y"17 + 2xXxY*19
[1000012222]

0100022222]
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0100002222] |XA20 + 29xXA18xY 2 + 114+X716+Y4 + 210+X~14xY"6 +
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010000222 2] | 64xX*15%YA5 + 98+«X" 14xY 6 + 112+X 13xYA7 + 29xX"12+xY~8

72 11001002000 0] |+ 66+X*11xY"9 + X*10*Y 10 + 64*X 9xY~11 +  16+X 8+Y~12 | I-iii
[0001020000] |+ 140%XA7+xY"13 + 112+X"6xY"14 + 56+X 5xY*15  +
[0000120000] | 112«X"4*Y 16 + 2xX"3xYA17 + 16+X 2xY 18
[1000022222]

[0100022222] | X*20 + 45xX 18+Y"2 + 210xX 16%Y" 4 + 210xX 14xY"6 +

73 [[001002222 2] |45%xX*12xY*8 + X 10+YA10 + 10+X29+YA11 + 120+X~7+Y7 13 + | I-iv
[0001022222] |252«X*5%xY~15 + 120X 3*Y~17 + 10xX*Y~19
0000122222]

[1000020000] | X*20 + 29xX"18*Y 2 + 8xX 17xYA3 + 98xX 16xY"4 +
010002222 2] | 64xX*15%YA5 + 98+«X" 14xY 6 + 112+X 13*YA7 + 29+X"12+Y~8

74 [[0010020000] [+  64xX 11xY"9  +  17«X*10*Y?10  +  10xX7"9xY~11 | I-v
[0001020000] |+112«X"8*xY~12  +  56*XA7xY*13  +  112«X"6xY"14  +
(000012000 0] | 140«X*5*Y~15 + 16+X 4*YA16 + 56X 3+xYA17 + 2xX*Y~19
[1000012110] |X*20 + 2xX*17xY*3 + 8«X* 15xY 5+  63xX 14xY"6 +
010001 1320] |68«X*13*xYA7  +  102+X 12+Y"8  +  202+«X"11*xY"9  +

75 |[0010031210]|155+X*10%xY*10 +  122+«X729xYAL11  +  152+X*8xY~12  + | 1II
[0001021121] |108«xX*7*Y 13 + 37+xX"6xY 14 + X xY*16 + 2+X 3xYA17 +
000010001 1] | X*2xY 18
[1000012110] |X*20 + 2«X*17xY"3 + 63xX 14*Y*6 + 108+X 13xY 7 +
[0100011320] |102«X"12¥Y"8  + 122+X711%Y A9+ 155+X"10*YA10  +

76 |[0010031210]|202«X"9%xY 11  +  152«X"8*YA12  +  68*xXA7xY~13  + |1l
[0001021121] |37«X"6xY 14 + 8xXA5xY"15 + X M*YA16 + 2xX 3xY 17 +
000010001 3] |X"2xY 18
[1000012110]

[0100011320]

77 |[0010031211] 1
0001021120] |X"20 + 2«X*17+Y"3 + 12«X"15%Y"5  +  47+X"14%Y"6  +
[000010100 1] |88*xX*13xY"7 + 117+X"12%Y"8 +144xX"11%Y"9 +
[1000012112] |174+«X*10%xY~10  +  170xX729*Y 11+  134+X"8+Y~12  +
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80 |[0010031210] 111
[0001021120] |X20 + 25X M7xYA3 + 14xXA5xYA5  +  45xX~14xY"6  +
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+ 20X 5*Y*15 + 5xX"4*xY"16

00001211
0100011321]

148([0010031211] 111
[0001021122] |X*20 + 14xXM5xYA5 + 42xXA14xY"6 + 86xX 13xYA7  +
000010112 1]|124xX*12+Y"8  + 156+X*11xY"9  + 180xX*10*xY~10  +
(100001211 1] | 156+X29%Y 1 + 124X 8*xY~12 + 86X 7xY~13 + 34xX 6xY~14
[0100011321] |+ 14xX*5%Y*15 + 7xX*xY 16

149([0010031211] I
000102112 3]

[000011113T1]
[1000012110]
X220 + 12%XA15%YA5 4+ 43xXA14xYM6 + 94xXA13%YAT +
0100011321]
121%X"212+Y28  +  144xX~11+Y29  +  182xX~10%xYA10  +
150 [[0010031212] I
1645 X29+YA11 + 126+XA8xY~12 + 84*X~7xY~13 + 31xX 6%xY" 14
0001021121]
+ 14X 5xY~15 + 8xX 4xY* 16
000010211 2]
[1000012110]
X220 + 10%X”A15%YA5 4+ 50xXA14xY 6+  84xX"13xYAT7  +
0100011321]
125%XA12+Y28  + 156X 11*xYA9 +  161xX~10*Y~10  +
151[{[001003121 2] 111
176%X29xYA11 + 126%XA8+xYA12 + 74xXAT+YM3 + 445X 6xY 14
000102112 3]
+ 12%XA5xYA15 + 4xXA4xYA16 + XA2xY~18
[0000102131]
[1000012110]
X220 + 8*XA15xYA5 4+ 49xXA14xYA6 +  100xX~13%YA7  +
[0100011320]
111X M125Y28  + 146X 11*xYA9 +  178*X~10*Y*10  +
152([0010031211] 11
160%X29+YA11 + 138+XA8xY~12 + 84xX~AT7xY~13 + 29xX 6%xY* 14
000102112 3]
+ 12%XA5xYA15 + B+XA4xYA16 + 2xX 3xY 17
00001010 32]
[1000012112]
X220 +  10*XA15%YA5  +  47xXA14xY26  + 90X 13xYAT7  +
0100011322]
134%X~12+Y28  +  132%X~11%Y29  +  155xX~10%YA10  +
153[[0010031212] 111
212+X29xY 11 + 120%X"8xY~12 + 50xXA7*xY~13 + 53X 6xY~14
0001021121]
+ 18*X"5xY~15 + X 4xYA16 + XA2xY~18
000012221 3]
[1000012112]
XA20 + 18*XA15xYA5  +  A7xXA14xY76  + B0xXA13%xYAT +
010001132 2]
134xXA12+Y28  +  212%X M11xYA9  +  155xX~10*YA10  +
154([001003121 2] I
132+ X295YA11 + 120%X28xY~12 + 90*X~7xY~13 + 53xX 6xY*14
0001021121]
+ 10¥X 5xY~15 + X MYA16 + X 2xY~18
000012221 1]
[1000012112]
X220 + 12+XA15%YA5 +  40*XA14%Y26  +  100%X~13%xY~A7  +
0100011321]
130X 12+Y28  +  120%XA11*xYA9 +  176xX~10*Y~10  +
1I55([001003121 3] 111
00102112
00012311

[0

0]
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[1

2]

X*20 +  8xX"15xY"5 + B2xXM14xYM6 + 90xX*13xY"T 4+

[0

2]

00001211
0100011322]
119+X"12+Y"8  +  152xX*11xY"9  +  165«X"*10+Y~10  +
156 [[0010031211] 111
172xX"9*xY 11 + 130%X"8+Y"12 + 80X 7xY"13 + 38xX"6+xY"14
000102112 3]
+ 10%X 5+ Y15 + 6+X MxYM16 + X 2*xYM 18
(0000121231]
[1000021110]
(010001231 2]
157001001120 1] I1I
000101012 3]
(000010121 3]
(100002111 2]
010001231 2]
1581 [001001120 1] 111
(000101012 3]
(000010121 3]
(1000012101}
0100011322]
159 {[001003121 2] 111
000102013 3]
(0000121231]
100001210 3]
0100011320]
X*20  + 90XM14Y76  + 255XM12Y18 4+ 332X~10Y~10  +
160 [[001003121 2] I1I
255X78Y" 12 + 90X~6Y 14 + Y 20
0001020131}
(0000121231]
(100001111 3]
0100001231}
161[001002132 3] 11
(000103121 2]
(0000113320]
(100001111 3]
0100001231}
162 |[001002132 3] I1I
(0001031210]
(000011330 2]
[1000012112]
0100011221]
163|[[00100210 3 3] 111
00102131
00011232

[0

3]
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Table 10. Non-free formally self-dual codes over Z_4 of length 10

No. Generator matrix Lee weight enumerator Const.
[100000O00O0O0]
X200  +  2%XM19*Y + 0 9xXAM18#YM2 + 24%XM1T7*YN3 0+
(01000001 2 2]
39X 16*xY " + 62xXM15+Y 5 + 81X M14xY" 6 + 92X M13+YNT +
(001000020 0]
1 113xX"12*xY"8 + 126*X"11xY*9  + 131xX*10xY~10  + |11
[(0001000200]
128*X729xY 11 + 101+X"8+Y" 12 + 66X 7+xY" 13 + 35xX 6xY 14
(000020000 0]
+ 12X 5+Y"15 + 2xXMxYN16
(000002000 0]
[1000002000]
X*20  +  9*xX7M18*Y7 2+ 10*XM17xY"3 + 23xXM16xYMN +
(010000012 2]
48X 15*xY S + 49x XM 14xYA6 + 86x X M13xYAT7 + 97X M12+Y78 +
(001000020 0]
2 100#X*11+xY"9  + 131#X*10*xY~10  + 118+X*9xY~11  + | 1I
(000100020 0]
117xX7A8xY 12 + 104+ XA7+Y 13 + 67X 6+xY" 14 + 42X 5xY~15
(000020000 0]
+ 18X MY 16 + 4xXA3xYN1T
(000002000 0]
[1000001000]
X*20  +  10xX*18*xY*2  +  8xXM17+Y 3+ 32«XM16xYM4 +
(010000012 2]
40X 15%xY"5 + 56*xX M 14xY 6 + 88*XM13xYAT7 + 82X 12+Y"8 +
[(0010000200]
3 120+X*11+xY"9  + 116+X*10*xY~10 + 120£X29*Y~11  + | 1I
(000100020 0]
120%X"8xY" 12 + 88xX"7+YN13 + 72X 6xY" 14 + 40*X"5+xY" 15
(000020000 0]
+ 21 XMHYN6 + 8xXA3xYAT + 2xX"2xYN 18
(000002000 0]
(100000000 O0]
X*20  +  2xXM9xY + 0 10xXMI8xYNZ2 + 22+ XM1T7xYN3 0+
(01 00000200]
39X 16*xY"4 + 66*xX" 15xY 5 + 80X 14xY"6 + 102*X"13+xY*7
(00100000 2 2]
4 +  119*+X*12+Y*8  +  118*X*11xY”9  +  130*X*10xY~10  + |11
[(0001000200]
114%X29xY" 11 + 89xX"8+xY 12 + 70X 7xY* 13 + 36*xX"6+xY" 14
(000020000 0]
+ 18*x X" 5xY 15 + 8xX"*Y 16
(000002000 0]
[1000002000]
X*20  +  10#X7M18+Y72  +  6xX*17xY"3 + 31xXM16xYMN o+
(01 00000200]
40X 15xY"E + B2xXM14*xY 6 + 102X 13+xY"7 + 75X M12xYA8
(00100000 2 2]
5 + 128+ X711+Y*9  + 122xX7M10*YM10 + 0 98xXM9xYA11 + | I
[(0001000200]
137xXA8xYN12 + T2xXAT7xYN13 + 72+X26xY 14 + 50*XA5xY~15
(000020000 0]
+ 12xXM*YN16 + 16xX"3+YM17
(000002000 0]
[1000001000]
X*20  +  11xX*18*+Y*2  +  4xXM17+YM3 + 41+XM16xY"4 +
(010000020 0]
26+ X 15%xY"5 + T5x X M14xYN6 + 80*X 13xYNT7 + 83+XM12+Y78 +
(00100000 2 2]
6 142X 11%Y”9 + 81X 10xY*10 + 148+ X"9xY*11 + | 11
[(0001000200]
91X 8*xYN12 + 86*xX 7Y 13 + 81*X 6*xY 14 + 24X 5+Y 15 +
(000020000 0]
40 X"MxYN16 + 2% X 3xY M7 + 8xXM2xYN18
(000002000 0]
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[1

o
2

X*20  +  2xX*19xY  + 10xXM18xY"2 + 18#XN1T7#YA3 4+

[0

0]

91+X"8xY"12 + 112xX"7+Y*13 + 41+X"6xY"14 + 66%X"5+xY" 15
+ 8xX"xY 16 + 20X 3xY"17 + 2xX*Y™19

0000000
010000022 2]
39X 16xYM + 62xXMN15xYNE + 80xX"14xY"6 + 114%X"13%Y"7
(001000002 2]
7 + 119X 12+Y78  +  130xX*11xY"9 + 130xX"10xY"10 + |11
000100022 2]
102«X"9xY 11 + 89xX"8xY"12 + b8+X 7Y 13 + 364X 6+xY"14
(000020000 0]
+ 22x X750 Y15 + 8xXMxYN16 + 4xXN3*xY N7
[0000020000]
[100000200Q0]
X*20  +  10«X"18+Y"2  +  2+XM17+YM3 + 39xX*16xY"4 4+
010000022 2]
20« X7 15%Y "5 + T6xX"14xY"6 + 82xXM13*xYN7 + 83xX"12xY"8 +
(001000002 2]
8 156X 11+Y"9  +  82xX*10*Y*10 + 150%X"9*Y~11  + | 1I
(000100022 2]
97X 8xY 12 + T6xXNTxY 13 + 80xX 6xY 14 + 22+X 5+YM15 +
(000020000 0]
36xXM*xYN16 + 4xXA3xYNLT + 8xX 2xYN18
[0000020000]
(100000100 Q0]
X220+ 11+X*18+Y7 2+ 49«X 16xY"4  +  2«X7M15xY"5 +
(010000022 2]
115 X" 14xY"6 + 24+xX"13*Y~7 + 155X 12+Y*8 + 86xX*11xY"9
001000002 2]
9 +  121«X710+Y"10 + 148«X79xY"11  +  51«X7"8xY*12  + |1l
(000100022 2]
142+ X"N7+YN13 + 9xX"6*xY 14 + 80xX b+ Y15 + 26X 3xY"17 +
(000020000 0]
4xX*Y"19
[(0000020000]
[100000O0O0O0OQ]
X220+ 2«XM19xY  + 0 10xXM18+Y”2 + 22+XM17xYN3 +
(010000022 2]
39xX"16xY N + 64*xX"15+Y 5 + 84xX"14+Y 6 + 102+X*13+xY"7
001000020 0]
10 +  115«X7124Y7"8  +  124xX*11xY"9  + 122xX*10xY*10 + |11
000100020 0]
114%X"9+Y 11 + 97xX"8*Y"12 + 64X 7+xY"13 + 40xX"6+xY"14
(000020000 0]
+ 18x X 5* Y15 + 4xXMxYN16 + 2xX"3*xYN17T
[0000020000]
[1000002000]
X*20  +  10*X7M18+Y72  +  6«4XMN17+YN3 + 31xX"16xY"4 4+
(010000022 2]
38xX"15xY 5 + 60+ X 14*Y 6 + 86xX 13xY"7 + 95X 12xY"8 +
(001000020 0]
11 118«X~11+Y*9  +  110*+X"10+«Y~10 +  130*#X"9*Y*11  + |11
000100020 0]
97X 8xY"12 + 98xX"T7+YN13 + T2xX"6xY" 14 +  34xX"5xY" 15
(000020000 0]
+ 32xXMxYN16 + 25X 3xYN1T + 4xX"2xY N8
(000002000 0]
[100000100OQ0]
Xr20  + 11X 18+Y72  +  4«XN1T7+YN3 + 41xXM16xYN4 4+
(010000022 2]
24xX"15%xY"5 + 83*xXM14*xYN6 + 62xX"13xYNT7 + 115%xX"12+Y"8
(001000020 0]
12 + 100X 11+Y"9  +  121xX*10+Y*10  +  122«X79+Y~11 + |1
(000100020 0]
00020000
00002000

[0

0]
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[1

o
2

X*20  +  2xX*19xY  + 18#XM18xY"2 + 34xXN1T7#YA3 4+

[0
[0

1]
0]

126xX"8+Y 12 + 86xX"7+Y"13 + 58+X"6xY" 14 + 34xX"5*xY"15
+ 11X+ YN16 + 65X 3xY 17

0000000
010000022 2]
63xX"16xY 4 + 92xX"15xY 5 + 924XN14*YN6 + 98xX"N13xYNT +
(00100002 22]
13 75X 12+Y"8 + T2xX N11+YA9 + 82xX"10xY"10 + 86xX"9+Y~11 | 11
000100022 2]
+ 105xX"8xY 12 + 84X T7+Y"13 + 4xX"6xY" 14 + 38+X b*xY*15
(000020000 0]
+ 12%X"*Y"16 + 6xX"3xY 17
[0000020000]
[100000200Q0]
X*20  +  18«X"18+Y"2  +  2+XM1T7+YM3 + 63xX*16xY"4 4+
010000022 2]
34+ XM 15%xY "5 + 92xX"14xY"6 + 98X 13*YN7 + 63xX"12xY"8 +
(001000022 2]
14 130xX*11+Y"9  +  30+X*10*Y~10  + 118xX"9+Y~11  + | 1I
(000100022 2]
65x X" 8*+Y 12 + 86+ X" 7xY"13 + 104xX"6xY"14 +
(000020000 0]
38+ X 5*xY 15 + 64X MxYM16 + 6xX"3xYN1T + 124X 2+Y 18
[0000020000]
(100000100 Q0]
0100000222 |X*20 + 19+X*18*xY"2 + 81xX"16+%Y" + 155X 14xY"6 +
5 001000022 2] | 6%X 3*xY"7 + 155xX 12+Y"8 + 445X 11xY"9 + 81+X*10*Y*10 I
(0001000 222] |+ 122+X"9*Y 1 + 19+X"8+Y" 12 + 168X 7Y 13 + X 6xY"14
(000020000 0] |+ 122«X*5+Y 15 + 44xX"3+Y"17 + 6+X*Y 19
[(0000020000]
[100000O0O0O0OQ]
X220+ 2xXM19+Y + 0 6xXN18xY"Z2 + 14xXM1T7AYN3 +
(01000001 20]
26xX"16xY 4 + 50+X"15+Y 5 + 784X 14+Y76 + 110xX*13xY"7
001000020 0]
16 +  140«X*12+Y*8  +  150xX*11xY"9 + 146xX"10xY*10 + |1I
(000100000 1]
122%X"9+Y 11 + 86xX"8*Y"12 + bAxX T7xY"13 + 26xX"6+xY"14
(000020000 0]
+ 10xX"5*x Y15 + 3xX"4xY"16
[0000020000]
[1000002000]
X220+ 6xXM18xY"2  +  6xXN1T7xYN3 + 184XN16xYN +
(01000001 20]
34xX"15xY 5 + 46xX"14+Y 6 + 86+X"13+Y 7 + 100xX*12+Y"8
(001000020 0]
17 + 130X 11+Y"9  +  146+X*10+Y*10  +  130«X7"9+Y~11  + |11
001000060
00020000
00002000

[0

0]
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[1

2]

[0

0]

85xX"8xY"12 + 116xX"7+Y 13 + 24xX76xY"14 + 48xX"bxY" 15
+ 4xXMxYN16 + 124X 3xY 117 + 2xX*YM19

00000122
0100002200
g [10010002220]
0001002222 X*20  +  B5xXA18xY7 2 4+ 4xXA17xYA3 + 19xXA16xYM 4+
(0000200000019, vr15uya5 4 51X 1446 + BOxXA13xYAT + 101xXA125YA8
{(1) 8 8 8 8 g ? (2) 8 (2)} b USKXALLAYA9  + MADLXAL0+YA10  +  148xXA9xYA11  + | I
0100002002 | 1215X8YAZ + 05X T+Y"13 + 574X 6+Y"14 + 24+X"5+Y"15
19
000100202 2]
000020000 0]
0000020000
1000002200
0100000279 |20 * O8N + 270016:Y + 103015775
0010002720 | T84 + XA YT + 139X 124718 + 1222001179 |
20 + 0 1504XA105YA10 + 150#XA9xYALL  + 8BaXA8+ Y2 4|
0001002222 i
0000200000 | HOXTHYAI 4 24X 6RYA1A + 505X ERYA5 + 4xX 4:Y"16 +
0000020000 | M4 3YAT + 2XeY218
100000202 2]
0100000227 |L20 + 6XUBYZ + 2XTY"3 4 23+X716xY™ 4
00100020047 |20 1SS + B0RX AR + 82X 13AY"T + 99X 12:Y"8 + |
21 156+XA11xYA9  +  122+XA10+YA10  +  150sXAQxYALL  +| .
000100200 0] i
0000200000 | 382+ TEXVTAYTLS + GAXTOYT1 + 222X75+YRLO
0000020000 | 20XMYIE + AXISYTLT 4+ 4eX72-Y718
100000222 2]
0100007200 | X2 + 10982+ 43XNEYM - 23155
0010007270 | 11456 + 2030134777 + 175X 120718 + 82X 114Y79 ||
22 + 122*XA10*YA10 + 156*XA9*YA11 + 45*XA8*Y/\12 + |
000100222 2] .
0000200000 | SO T3 + BXGAYIA 4 THXEYS + 226X 3717 +
A+Xx Y19
0000020000
100000202 2]
0100002222 | K20 * 6XUI8Y2 + 2XUTY"3 + 274X"16+Y"4  +
00100020047 |ZXIEYS + T6xX 14316 + 48:XA 13T + 1390012478 |
23 +  116%XA11%Y"9  +  150%X7~10*YA10  +  156%X~9*xYA11  + |
000100200 0] -
00020000
00002000

[0

0]
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[1

X*20  +  4xX"18xY"2 + 16xXM16xYM + 16xX*15xY"5 4+

00000102
0100002222
56+XA14%YA6 + 80+XA13xYA7 + 114X 12578 + 160%XA11xYA9
001000012 2] ,
24 £ 136+XA105YA10 4+ 160%XA9xYAL1 4+ 104xXA8xYA12  + | I-i
000100220 2]
80xXA7+Y"13 + 56+XABxYA14 + 16xX 5xYA15 + 21xXA4xYA16 +
000020000 0]
AxX7 Y18
000002000 0]
1000002222
010000002 2]
001000012 2] )
25 110001002202 i
[ PIxr20 + BaXA186YA2 + 4eXA174YA3 4 15+XA16sY7d  +
{0 00020000 O} 304X 155YA5 + 455X 14xY 6 + 88+XA13xYA7 + 105+XA12+YA8
0000020000 N o N
1000002700+ 138X+ I5LaXA0sYN0 & 182:X°9YA1 +
0100000022 | 125X iﬂ*Y iz " 82*XA7*YA13 £ B5xXABxYALd + 32xXABRYALS
00100001022 |+ L0XMYNE + 6:X"3+YA17
26 [-iii
0001002220
000020000 0]
000002000 0]
1000002022
010000222 2]
001000012 2] ,
27 110001002202 v
[ F1xr20 + BeXA186YA2 + 23XA16+YAd +  8aXA15sYA5  +
{8 8 8 8 (2) 2 8 8 8 8} TTHXAA%YAE + 50xXA13xYA7 + 1454X 12578 + 124xXA11xYA9
1000007200 " ISIX0YN0 + 158XM0sYA L +  B5+XA8+YM2Z
0100002022 112*>A< 7*1( 13 + 23*XA6*Y 14 + 46+X"5xYAL5 + 24X AxYA16 +
00100001209 | 127X + 2:XeY18
28 I-v
000100222 0]
000020000 0]
000002000 0]
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[1

0 0]

[0
[0

2]
0]

80*xXA7xY"13 + B7+X 6+xY"14
+ 24xX75xYN1E + 0 14xXMxYN6 + 0 4xXM3xY LT

+

0000012
(010000200 0]
” [001000001 0]
000100000 1] X220+ 7xXM18xYA2  + 4xXA1T7xYA3 + 24xX116xYMNL o+
{O 00020000 O} 28* X" 15xY"5 + 56x X 14xY 6 + 84X 13xYNT + 98+ X 12xY4 8 +
0000020000 . . . N . . .
1000003200 140+X"11xY29  +  126+X*10+Y~10 +  140*%X729+Y~11  + | I-i
0100002200 112%X ?*Y A12 + 84*)(A 7*YA 13 + 64%X 6*AY 14 + 28%X*5xY~15
" 0010000010 + 21X Y1216 + 45X A3%xYA1T7 + 3xX"2xY"18
[000100000 1]
(000020000 0]
[0000020000]
[1000002000]
X*20 +  8xXM18xY 2+ 4xXA1T7xYA3 + 0 28xXM16xYM +
(010000020 0]
28%xX~15xY 5 + 60xXA14xY 6 + 84xXA13xYA7 + 94xXA12xY 8 +
(001000001 0] .
31 140%X*11xY29  +  116+X*10*Y~10 +  140*X*9+Y~11  + | I-ii
[000100000 1]
108X 8xY~12 + 84X 7xY 13 + 68xX"6xY"14 + 28X 5xY~15
[0000200000]
+ 25xXMxYA16 + 4xXA3xYN1T + 4xXM2%Y 18
(000002000 0]
[1000002200]
X*20 +  8xXM18xY*2 o+ 2xXA17xYA3 + 32xXM16xYM +
(010000020 0]
16xX*15xY"5 + 80X 14*xY 6 + 56xX"13xY~7 + 130X 12*xY*8
(001000001 0] I-
32 +  112xX711+Y"9  +  136%X710%Y~10  +  140+X"9*Y~11  + |
[0O001000001] iii,iv
88x X" 8xY 12 + 112+X 7xY"13 + 32xX"6xY"*14 + 56+xX*5+xY*15H
[0000200000]
+ BxX MY 16 + 16xXA3%xY 17 + 2xX*xY* 19
(000002000 0]
[100000 220 0]
X220 +  12xXM184Y"2  +  B2xX*16xYMN  +  4xXM15xYA5 o+
[0100002200]
116%X"14xY" 6 + 28*xX 13*xY~7 + 150xX" 12+xY"8 + 84xX*11xY*9
(001000001 0]
33 +  116*X*10*Y"10  +  140*X"9xY~11 + 52xX7*8xY*12 + | I-v
[000100000 1]
140%X"7xY~13 + 12xX26+xY"14 + 84xXA5*xY~15 + X Y716 +
[0000200000]
28xX"3xY"17 + 4xXxYN19
[0000020000]
X*20 + B*xX" 18xY"2 + 4xXA17xY 3 + 19xX 16xY L +
[L000001222]
24x X 15%Y" 5+ B1xX 14xY*6  + 80*xX"M13xY”NT7 +
(010000200 2]
101%X"12%Y 8 + 148xX~11xY"9 +
[0010002000] )
34 141+X"~10%xY210 + 148+X"9xY~A11 + 1214X”8xY~12 + | [-i
00100202
00020000
00002000

[0

O O N NN

0]

2xX"2xY"18
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[1

o
D

X*20  +  4«XM18xY7 2+ 4xXM1T7xY"3 0+ 184X 16xYN 4+

[0
[0

1 2]
0 0]

152x X T7+Y 13 + 3*xX 6xY 14 + T2+X 5+xY" 15 + 20xX"3+YN17 +
4xXxY"19

0000012
01000020 22]
20xX"15%Y"5 + 50*xXM14*YN6 + 76xX"13xY"T7 + 100xX"12+Y"8
(001000200 0] )
35 + 156X 11+Y*9  +  146xX*10xY"~10  +  156«X7"9xY”11  + | I-i
000100001 2]
126+X"8xY 12 + T6xX 7+xY"13 + 54+xX 6+xY"14 + 204X b*xY*15
(000020000 0]
+ 11xX"M*YN16 + 45X 3xY"17 + 2xX"2*Y"18
[0000020000]
(10000020 22]
X*20  +  bxXM184Y7 2+ 2xXM1T7xY"3 + 0 21X 16+YN4 4+
010000020 2]
18X 15+%Y"5 + b57+X"14+Y"6 + 78+xX" 13+xY"7 + 103+xX*12xY"8
(001000200 0] .
36 +  158«X"11+Y*9  +  131xX*10xY"~10  +  158+X"9xY~11  + | I-ii
(000100001 2]
111X 8xY 12 + T78xX 7Y 13 + 59xX 6+xY"14 + 18+X bxY 15
(000020000 0]
+ 20xXM*YN16 + 2+XA3xYN1T + 46 X"2xY 18
[0000020000]
[100000222Q0]
X220+ 5xXM18+Y7 2+ 25xX*16xYM + 6xXM15xY"5 +
(010000020 2]
77X 14xY"6 + 50+X*13xY*7 + 139xX*12+Y"8 + 130xX*11xY"9
001000220 2]
37 +  151«X*10+Y"10  +  158+X79xY"11  +  91«X78xY"12  + | [-iil
(000100001 2]
106%X"N7+YN13 + 23+xX"6*xY 14 + 46xX 5+xYN15 + 14xX"3*Y 17
(000020000 0]
+ 2xX*Y"19
[(0000020000]
100000220 2]
X220+ 5xXM18xYM2 + 2xXA17xY"3 + 0 21xXN16xYN4 +
(01000020 22]
12xX*15xYAS + 77X 14+Y 6 + 44+X"13+YNT7 + 151X 12+Y"8
001000200 0] i
38 +  112«X711+Y*9  +  151xX*10xY*10 +  164*X"9xY*11  + | [-iv
000100001 2]
T9xXN8xY N2 + 124X 7xY"13 + 23xXM6*xY 14 + 4xXA5xYA15 +
0000200000
4x X NxYN16 + 8xXA3xYN1T + 2xX*YN19
[0000020000]
[1000002220]
Xr20  + 9xXM18xY"2  + 41X 16xY"N + 113xX"14xY"6  +
010000220 2]
16+X"13+xYN7 + 171+X"12+Y"8 + 84xX"11+Y"9 +
(001000220 2]
39 131«X~10+Y*~10  + 164xX"9+Y 11+ 43«X"8+xY*12 + | [-v
0010000
0002000
0000200

[0

0 0]
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[1

2]

[0
[0

2]
0]

00000100
010000222 2]
10 001000010 2]
000100001 2]
[0000200000] | X"20 + 3*X*18*Y"2 + 24xX"16*xY"4  + 64xX"14xY"6  +
[000002000 0] | 64xX*13+Y"7 + 98+ X" 12+Y"8 + 192+X*11xY"9 + I-i ii
-1,11
100000300 2] |126%X*10xY~10 +  192xX29*xY~11  +  112xX*8xY*12  +
(0100002 220] |64%xX27%Y 3 + 56¥X"6xY 14 + 21X M*xY~16 + 7xX 2xY 18
4 001000010 2]
000100001 2]
[0000200000]
[0000020000]
[1000002220]
010000000 2]
001000010 2] .
42 [-iv
000100001 2]
[0000200000]
000002000 0]
[100000200 2]
X220 +  4AxXA18xYA2  +  10*XA17xY2A3 + 16xX7A16%YM +
010000222 2]
30X A 15%YA5 + 44xXA14xY A6 + 66%X 13+YA7 + 98xX A 12+YA8 +
001000010 2] ..
43 134+X 11%Y29  +  156xX210*Y~10  +  158+X"9xYA11  + | I-ii
000100001 2]
136%X"8*Y"12 + 90%XA7xY~13 + 52+X 6xYA14 + 22xXA5xY~15
[0000200000]
+ BxX MxYA16 + 24XA3xYA17
000002000 0]
[1000002220]
010000200 2]
001000010 2]
44 [-iii
00100001
00020000
00002000

[0

0]
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[1

2]

[0
[0

0]
0]

125 X"8+xYN12 + 92+X 7+Y"13 + 56xX"6xY 14 + 32xX" b*xY 15
+ 12x X M*YN16 + 45X 3xY"17

00000122
010000220 0]
45 |10010002220]
00010020221 |y & 5axrl8+YA2 + 23XA165Y M+  125XA154YA5  +
{O 00020000 O} 63xXA14xYA6 + T6xXA13+YAT + 105+XA12%Y8 + 168+X 11%Y~9
0000020000 P o o
000003222 " 121XM0YNI0 + 16BRX9AY L+ 1014X"B+Y 12+
0100002022 76*>A( 7*3 13 + 61+X 6xYA14 + 124X 5+Y 15 + 26xXA4*YA16 +
46 0010002002 |&*X2xY"18
000100220 0]
000020000 0]
000002000 0]
100000220 0]
X220 +  BxXA18xYA2 4+ 8xXALT7#YA3  +  19xXA16xYA 4
010000022 2]
344X M 155YAE + A8xXA14xY 6 + 80xXA13%YAT7 + 95+XA12+YA8 +
001000222 0]
47 130«XA11+YA9  +  142+X710#YA10 +  136+XA9+YA11  +
000100202 2]
133+XA8+YA12 + 86xXATxYA13 + 60xXA6xYA14 + 32+XA5xYA15
000020000 0]
T+ 8xXAAXYALE + 6xXA3%YAT
000002000 0]
100000202 2]
X220 +  BxXA18xYA2 4+ 8xXALT7#YA3  +  19xXA16+YA 4
010000022 2]
36xXA15%Y 5 + 44xXA14xYA6 + 80+XA13%YAT7 + 99+XA12+YA8 +
001000200 2]
48 124+XA11%YA9  +  150%X710+YA10  +  136+XA9xYA11  +
00100220
00020000
00002000

[0

0]
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2. BINARY FORMALLY SELF-DUAL CODES BY THE GRAY MAP

We list up the binary formally self-dual codes of lengths 4 and 8 by the Gray map.

Table 11. Binary formally self-dual codes of length 4 by the Gray map

’ Code Generator matrix of ¢(Cs ;) Hamming weight enumerator SD ‘ Extremal code
5(C2,1) [3988] Xty 2x0y 4 X2¥2
#(C2,2) (3989 x4 4ox2y2 4yt o e
#(C2,3) (39111 X%+ X272 4 2xv3 e

Table 12. Binary formally self-dual codes of length 8 by the Gray map

[ Code | Generator matrix of ¢(Cy ;) | Hamming weight enumerator [ SD ]
0 0 0 0
#(Ca,1) T4 8 8 8 g X8 +4X7y 4+ 6X0y? 4 4xPy3 4 xiy4
0 0 00
T 00 0
#(Ca,2) fafo 209 X8 +2X7y +3x%y2 4 4x5y3 4 3x4y? 4 2x3y® 4 x2v6
0 0 00
0 0 0 0
I4|/0 0 0 O 8 7 62 5+v-3 4y4 35
#(Ca,3) 00 1 1 X% +2X7Y +2X°YV? +4X°Y7 +5X4Y* +2X°Y
0011
T 1 1 1
Iyj1 1 1 1 8 62 44 3v5 7
#(Ca,4) 1111 X% +6X9V? + X*Y* +4X7Y° +4XY
111 1
T 00 0
I4|0 1 0 0 8 62 4y4 246 8
#(Ca,5) 0010 X8 +4x0y? +6x4y? +4x2y0 + v @)
000 1
T 1 00
#(Ca6) fafto29°90 X% 4+3x%Y2 4 2X°y? 4 3x%y* +ax3Y5 4 x2Y0 4 axY7
0001
¢(Cq,7) Non-linear
P % % g g x8 4+ 2x0y2 4 4x5y3 4 x4y* +4x3yY° 4 4x2Y6
¢(Cq,8) 10011
00 11
6(Ca,9) Non-linear
T 1 00
Iy|1 1 0 0 8 62 5v3 4y 4 3y/5 7
#(Ca,10) 1111 X% +2x0y2 4 2x5y3 4+ 5xX4v* +4x3Y5 4 2XY
111 1
T 0 1 1
Iy|0 1 1 1 8 62 4y,4 24,6 8
¢(Ca,11) 0010 X8 +2x%y?2 4 10x4v? 4+ 2x%y% 4+ v
000 1
T 0 1 1
$(Ca 12) Iyl0 1 1 1
4,12 1100 X8 4+ X0v2 4 4x%y3 4 3x4y* 4 4x3Y® 4+ 3x2yS6
1100
T 0 T 1
I;/0 1 1 1
#(Ca,13) 11111
111 1
2?2;‘1‘3 ggz:}izz:: X8 1 ax5y3 y5x%y4 £ax3yb yox2y6
T 1 10
Iy[1 10 1
¢(Ca,16) 11011 X8 4+ 14x4y4 4 y8 O
01 1 1
We note that ¢(Cy,16) is the only extremal formally self-dual code over Fy of length 8.
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3. LARGER MINIMUM LEE WEIGHT THAN THAT OF THE SELF-DUAL CODES OF THE SAME LENGTH

We put formally self-dual codes whose minimum Lee weights are larger than those of self-dual

codes of the same length.

Table

13. Free formally self-dual codes with minimum Lee weights larger than the upper bound of
the minimum Lee weights of self-dual codes (where SD denotes self-dual codes)

Code A; of generator Ma- . dr, Upper bound
trix G; = [In | Aq] Lee Weight Enumerator of SD code
r2 1 1 1 01
12310
Ci01 11201
101 21
01012
S W —— X20 4 8x15y® 4 5ax My 4+ 8ax By 7 4121 x 12y 162X Y0 4
12310 153X 10y 10 4 176 X%y 1! 4+ 134x8y 12 £ 68X 7y 13 4 48x0y 14 4
C1o0,2 11203 12X5y 1% 4 2x3y 17 4 x2y18
101 21
L1 30 1 2|
F2 T T T T7
1231 3
Cio0,3 11201
1012 2
L1 13 2 1|
F2 I 1 1 07
12310
C10,4 11201 20 15+-5 1416 1347 12+,8 11+,9
’ 101 2 2 X204 8x15y5 4 52X 14y 0 4 92X 13y 7 4 110X12Y8® + 164X Y9 4
LO 1.0 2 1] 168X 10y 10 1529y 1t 4 144x8Y 12 1 80Xy 18 4 36x6y 14 4
r2 1 1 1T 017 12X5Y15+X4Y16 +4X3Y17
12311
C10,5 1120 2
101 21
Lo 2 1 1 2|
F2 1T T T 07
12311 5
c 11200
10,6 10121 X204 14x0y5 42Xy 0 4 86x 13y £ 124X 12y8 156X 1Y 4 4
Lo o 1 1 2] 180X 10y 10 4 156 X%y 1t 4 124x8y 12 £ 86 X7y 13 4 34x0y 14 4
F2 T T T T 1ax5y15 4 7x4y16
12313 +
Cio,7 1120 2
101 2 3
L1 2 3 3 0
re 11 1 27
c i f g (1) é X20 4 14x15y5 4 44x 1y 0 4 80X 183y 7 4+ 126X12Y8 + 166X Y9 +
10,8 10121 168X 10710 4 160x%v 1! 4 128Xx8Y12 4 74x7y 18 4 44xOy 4 4
l2 211 0] 16X5Y15+X4Y16+2X3Y17
F2 T T T 07
12311
Ci0,9 11201 20 155 14y6 1347 1248 1139
’ 10120 X20 4 12x15y5 4+ 46x 14y 0 4 86X 13y 7 4+ 120X12Y8 + 162X Y9 4+
Lo 110 2/ 172X 10y 10 4 156 X%y 1 4 132Xx8y 12 £ 80x7y 13 4+ 38x0y 14 4
r2 1 I T 07 5,15 4+,-16 3517
14X°Y 3Xx4y 2x3Yy
1231 2 + +
Ci0,10 11201
1012 2
Lo 1 2 2 1|
F2 T T T 07
12311
C10,11 11201
1012 2
Lo 1 1 2 1|
F2 T 1T T 17
1 2 11 .
Cio.12 11 ‘;’ 01 X20 4 12x 15y 4 43x My 0 4 9ax By 7 4 121X12Y8 4 144x My 4
' 101 21 182X 10y 10 4 164x%y M + 126X8Y 12 4+ 84axTY!3 4 31x0y M ¢+
L1 1 1 1 3] 14x5y15 4 gx4y16
F2 T T T 17
1231 2
Ci0,13 1120 2
' 101 21
L1 2 2 1 0|
F2 T 1T T 27
12311
Ci0,14 1120 3
1012 2
2 31 2 1
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Table 13. Free formally self-dual codes with minimum Lee weights larger than the upper bound of
the minimum Lee weights of self-dual codes (where SD denotes self-dual codes; cont’d)

Code A; of generator Ma- . dr, Upper bound
trix G; = [In | A;] Lee Weight Enumerator of SD code
r2 1 1 1 07
12311
C10,15 11201
101 2 3
Lo 1 1 3 1/ 5 s ) )
T T T oS X20 4 18x10y% 4 30Xy 6 £ 72x13y7 4 133X 12y 8 4 172Xy 4
123 11 174X 0y 10 £ 1529y 1 4 118x8Y 12 4 82X 7y 18 4 43x6y 14 4
Ci0,16 i é ? (2) 8 16X5Y 1% 4 ax4y16
L2 01 0 1/
F2 1T 1T 1T 27
12311
Ci0,17 1120 2
' 101 2 2
L2 2 1 2 1|
F2 1T T T 07
12311
C10,18 1120 2
10120
Lo 2 10 1|
F2 T T T 07
Cro.10 A X20 4 14x15y® 443Xy 0 + 84Xy 7 4+ 121x12v® 4 164Xy +
' 101 2 3 182X 10710 4 144Xy 1 4 126X8Y 12 4+ 94x7y 18 4 31x6y 14 4 5 4
:g ? % ? %: 12x5y15 4 gx4y16
1231 3
C10,20 1120 3
101 21
L2 3 3 1 1/
F2 1T 1 T 27
12311
Ci10,21 1120 2
' 10120
L2 2 1 0 1|
r2 1 1 1 07
c } f g (1) % X20 4 12x15y5 4 46xM4y6 £ 86X 13y 7 + 120X 12y 8 4 162X 11y 4
10,22 10120 172X 10710 4 156 X9y 4+ 132X8y12 4 80X 7Y 4 38x6y4 4
lo 110 2] 14X5y15 4 3x4y16 4 ox3y 17
F2 1T 1T 1T 07
12311
C10,23 11202 20 15y,5 1416 13y,7 12,8 1149
’ 10121 X20 4 12x 15y 4 arx My S 4 8ax By 7 4 117x12Y8 4+ 170x My 4
Lo 2 1 1 1/ 174X 0y 10 4 144x9y 1t £ 134x8Y 12 1 88X 7y 18 4 35x6y 14 4
(13517 12X5Y15 4 ax4y 16 4 ax3y 17
C10,24 1120 3
101 2 3
L2 31 3 1|
F2 1T T 1 07
1231 1
C10,25 11203 20 155 1416 13,7 128 11y9
: 10120 X204 16x15y5 4 40Xy 0 4+ 80X 13y 7 + 130X 12Y® + 160X 1Y +
Lo 3 1 0 2] 176 X110y 10 4 160Xy 1! + 120x8Y 12 + 80X Y13 4 40x6y 14 4
f ; é % g' 16X°Y10 4 5x4y 16
C10,26 1120 2
101 2 1
Lo 2 2 1 1]
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Table 13. Free formally self-dual codes with minimum Lee weights larger than the upper bound of

the minimum Lee weights of self-dual codes (where SD denotes self-dual codes; cont’d)

A; of generator Ma-

Upper bound

’ Code trix G, = (I | Ayl Lee Weight Enumerator ‘ dr, ‘ of SD code ‘
r2 1 1 1 07
1231 2
Cio,27 11201
101 2 3
LO 1 21 3/ 20 14+,6 1218 101,10 8112
e B X204 gox ™My 4 255x12y8 4 332x 10y 10 4 255 x8y 12 4 6 4
1 2 3 1 2 90X5Y14+Y20
C10,28 11201
101 2 3
Lo 1 2 1 3]
FT 2 1 0 17
113 2 2
Ci0,29 312 1 2
2 013 3
L2 1 2 3 1]
FT 2 1 0 37
11320
C10,30 312 1 2
2 01 3 1
Lo 3 2 1 3|
FT T T 1 37
012 31
C10,31 2 132 3
312 1 2
L1 33 2 0|
FT T T T 37
012 31
C10,32 2132 3
31210
L1 3 3 0 2]
FT 2 1 1 27
112 2 1
Ci0,33 2 10 3 3
2 131 2
L1 2 3 2 3|
r2 1 1 1 2 0
RO X4 437x18y 0 1 102X 7y 7 4 180X 16y 8 4 326X 15y 4483 x 14y 104
Ci2,1 10121 2 582X 13y 1l 4 628x 12y 12 4 630X 1y 13 £ 507X 10y 14 4 322Xy 15 4
22110 1 183X8Y16 4+ 66X7Y 17 4+ 20x0y 18 4 18x5y19 4 2x3y 21
Lo 2 0 21 3
F2 T 1T 1T 2 2
123113 6 4
112023 24 1816 1618 14110 12412
Ci2,2 101210 X244 60X 8Y0 +399x10y® 1 900x 14y 10 4 1376 X 12y 12 4
2 2110 3 900X 10y 14 4 399x8y 16 4 60x0y 18 4 y24
L2 330 3 0
F2 T T 1T 20
123111
c 1120 21
12,3 101210
221101
Lo 1101 2
F2 T T T 2 2
23l X241 30x 18y 0 1 88X 7Y 7 +212X10Y8 4 312X 15y ® 4 442X 14y 10 4
Ci2,4 101211 624X 18y 4 634X 12y 12 4 624X 11y 18 4 504X 0y 4 312x9Y 15 4+
22110 1 171X8Y 16 4+ 88X7Y17 4 38x6y18 + 6x4y20 4 x2y22
l2 0211 3
F2 T T T 2 2
1 % g (1J % f X241 39x18y6 1 114x17y 7 4177 X160y 8 1 316X 15y + 408 x 14y 10 4
Cia,5 101211 558X 13y 11 4 637x12y 12 4 648 x 11y 13 +r492X10Y14+'334X9Y15+
22110 1 174X8Y 10 + 60X7Y17 4+ 34x6y18 4 18x5y19 4 3x4y20
L2 12110
T2 1T 1 1 2 1
i % g é % g X241 39x18y6 1 110x17y7 +188X 10y 8 1 320X 15y 464X 14y 10 4
Ci2,6 101212 574X 13y 1 666 X112y 12 4 624x 11y 13 +r496X10Y14+330X9Y15+
2 2110 2 163xX8Y 16 £ 80X7Y 17 +32x0y 18 £ 10x5Y19 + 6x4Yy20
l1 2 3 2 2 1
r2 1T 1 1 2 1
1231 11
112023 24 1816 1747 1648 1549
Ci2,7 101211 X244+ 30x18y 06 4 112X 17y 7 4 195X 16y8 4 316X 15y 4
22110 3 452x 14y 10 4 572x 13y 11 4 683X 12y 12 y 632X 11y 13 4478 x 10y 14
:% s 11 g ? 328X Y10 41728y 16 1 76X 7Y 17 £ 32X0Y 18 £ 12X0Y 19 4 5x4y 20
12311 3
c 11202 3
12,8 101 2 1 2
221100
L1 33201
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Table 13. Free formally self-dual codes with minimum Lee weights larger than the upper bound of
the minimum Lee weights of self-dual codes (where SD denotes self-dual codes; cont’d)

Code

A

trix G;

of generator Ma-
=[In | A4l

Lee Weight Enumerator

dr,

Upper bound
of SD code

Ci2,9

X244 32x18y6 41 112x17y7 +183 X106y 8 1 316X 15y 9 4482 x4y 10 ¢
572X B3y 1l 4 6a3x 12y 12 4 632X 11y 13 4 508x 10y 14 4 328 X9y 15 4
160X8Y 16 4+ 76 X7y 17 4 34x6y18 4 12x5y19 4 5x4y20

Ci2,10

e e N | e L )

ONO=NFNNO N~

OFHHNWKR|OFFN W

mRrNORRORNMORR

NOHNHFNWORNHN

WNHOOR|HWONO~

X241 36X18y0 4+108X 17y 7 +167X 16y 8 + 332X 15y y 502X 4y lo4
552X 13y 11 4 643x 12y 12 4 632X 11y 4 488X 10y 1 4 348Xy 15 4
176 X3Y 10 + 60X7Y 17 + 30X0Y1® 4 16X°Y 19 4+ 5x4y 20

Cia1

X28484x21y 7 4253x20y 81438 X 19y 4770X 18y 1041258 x 17y 11 ¢
1782x 10y 12 4 2310x19y 13 4 a2maex4y !t 4+ 2322x13y15 4
1849X 12y 16 4 1266 X 11y 17 4 758 x 10y 18 £ 430Xx%Y 19 4+ 210x8Y 20 4
82X7y?2l 4 22x6y22 1 2x5y 23 4 x4y?24

Cia,2

ORNRRRN| FEOREREN

HFONORNH|ONFORNE

DR WR| OWorNWE

CWwrRNORR|FONNOREE

HFWORNRN| NWEN=ROO

NWWWON | WRWONWO

woRoORNO|WwWNROO KR!

X284 72x21y 74281 X20y 81448 X 19V 94704 X 18y 104 1312x 17y 11 ¢
1768X 10y 12 4 2240x 15y 13 4 2688x'ty!* 4 2288x13y1d
1763X 12y 16 4 1344x 11y 17 4 704x 10y 18 £ 416 X%V 19 4+ 280x8Y 20 4
64X7y?! + 8x5y?3 y 3x4y24
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