On the Binary Projective Codes with Dimension 6
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Abstract— All binary projective codes of dimension up to 6 are Il. PRELIMINARIES
classified. Information about the number of the codes with dif- . . . )
ferent minimum distances and different orders of automorphism A generator matrix of a lineam|, k]-code C' is any matrix
groups is given. of rank k£ with rows fromC.

Index Terms—projective codes, code equivalence, canonical 1€ Weightw(x) of a codewordz is defined to be the
labelling, automorphism group, self-orthogonal codes. number of its non-zero entries.

For a given[n, k, d] codeC, we denote byA; the number
of codewords of weight in C. The orderedn + 1)-tuple of
integers(Ag, A1, ..., A,,) is called weight distribution of.

Let F} be then-dimensional vector space over the Galois For everyu = (uy,...,u,) andv = (vi,...,v,) from F3},
field F». The Hamming distance between two vectorg@fis - v = u1v1 + ugvz + - - - + u, v, defines the inner product in
defined to be the number of coordinates in which they differ. A3'. The dual code of' is C*+ = {v € F}' : u-v = OVu € C}.
binary linear ., k, d]-code is ak-dimensional linear subspacelf C' c C*, C' is called self-orthogonal.
of F3' with a minimum distance!. Two binary codes are equivalent if one can be obtained from

A central problem in coding theory is that of optimizingthe other by a permutation of coordinates. Thus twok]
one of the parameters, k andd for given values of the other codesC; and C, are equivalent if there exists a monomial

I. INTRODUCTION

two. Two versions are: matrix M such that(cM) € C, for everyc € C;.
Problem 1:Find d(n, k), the largest value of for which a ~ The permutationc € S, is an automorphism of” if
binary [n, k, d]-code exists. C = o(C). The set of all automorphisms af forms the
Problem 2:Find n(k, d), the largest value of for which a automorphism groupiut(C') of C. Two coordinates and j
binary [n, k, d]-code exists. are in the same orbit if there is an automorphisra Aut(C)
An [n(k,d),k,d] code is called n-optimal and an such thato(i) = j. If all coordinates ofC' are in the same
[n, k,d(n, k)] code is calledd - optimal. orbit we call its groupAut(C) transitive.
Another important problem is Let Cy,Cs,...,C; are all different[n, k] codes which are
Problem 3:Characterize all optimal binary codes. equivalent to the codé3. We call the codeB a canonical

The exact values ofi(k,d) were found for alld andk < representative of its class of equivalence. kete S, be
8(see [1],[15] [3] for dimensions 6,7 and 8). The exact values permutation of the coordinates of the codg such that
of n(k, d) are also known fotl < 4 and evenyk. Classification 0i(Ci) = B, i = 1,...,s. We call the permutatior; a
results on optimal binary codes can be found in [5], [14], [11Fanonical labelling map for the cod€; defined byB. As
[12], [13], [16], [7], [4] etc. Classification results on projective™(Ci) = B V1 € o0;Aut(C;) the mapo; is not unique
codes are given in [10],[6]. except whendut(B) = {id}. A canonical labelling of the

An [nk,d] code is called a projective code if its duaFoordinates of the cod€’; is (0(1),0i(2),...,0i(n)). We
distance is at least 3. The binary projective codes do not h&@ll thel-th coordinate of the cod€’; last (or special)in the
zero and repeated coordinates. In this paper we classify @nonical labelling ifo;(I) = n or [ is in the same orbit with
binary projective codes of dimension up to six. For fixed o (7).
and k£, most of the codes or their dual codes are optimal.

Practically, we construct all-optimal projective codes with example. Let and ¢” be different codewords in a code.

dimension up to 6 and ak- optimal codes with! = 3 and \ye orger the codewords o in the following way:¢’ < ¢’
e < 58, _ _ . iff s =cf,...,ci_y =¢c/_,c <. Denote the cod€ with
In the second section we give some preliminary resu"ﬁrdered codewords by’S (c; << s i < j, for every
. . . . . 1 J 9

We descnbe_the cons.trucltlon met_hod in the third section. Icl?’ ¢; € C5). Now we can compere coddd and E with

the last section we give information for the number of th e same dimension and lengthD. << E DS « ES
codes with different minimum distances and different orders pjys . s dy = ey,...d 1)' = (1), d; < e;). For
automorphism groups. We also list mfprmatlon on the numbgfy anonical representative of the class of equivalence of the
of self-orthogonal codes and codes with dual distance In code C we can take the cod® such thatB << o(C) for

the end we present the parameters of the proje¢tive < 6]

. o : every permutationr € S,.
codes with transitive automorphism groups. yp "

Remark 1. How to choose the codB? We will present an

Let N = {1,2,...,n} be the set of the coordinates of the
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iliya@moi.math.bas.bg — Z such that ifi andj are in the same orbit with respect
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We call a partitionr of N a set{N;,Ns,..., Ny} of Lemma 1:The given algorithm generates all nonequivalent
subsetsN; C N such thatN; N N; = ) for ¢ # j and binary projective codes of a given length> 3.
N =Ny UNyU:--U Ng. Proof: We start from an empty set. As projective codes

The code C and f define the partition # = of lengths 1 and 2 do not exist, we take the [1,1] code in
{N1,Na,...,N;} such that two coordinates;, g; are in the depth 1, and the [2,2] code in depth 2. In depth 3 we obtain
same subset oN < f(g;) = f(g;). We denoteN;, < two projective codes of length 3 as children of the [2,2] code
N;, <= f(gi,) < f(gi,), fOr g;; € N;, andg;, € N;,. If with parameters [3,3,1] and [3,2,2] and they are all projective
N; < N;Vj #1i,5=1,...,1 we call the subseiv; minimal codes of this length.

and denote it bynin(N). Suppose that we have constructed all nonequivalent projec-
Let us consider a canonical labelling map with a canonicebe codes of lengttn — 1 > 2 in depthn — 1 and they are
representative3. Using the codeB and the invariantf we (), C,,...,C;. We have to prove that:

can consider a new canonical labelling map defined by the1) any binary projective code of lengthis equivalent to a
code B’ = 7(B) where 7 is the permutation which mapscode obtained by our algorithm;
(1,2,...,n) to (1,...,a1 — Lia1 + 1,...,am — 1,41 + 2) The child codes of one parent are not equivalent to the
L,...,n,a1,az,...,ay), wheremin(N) = {a1,...,an}. child codes of another parent.

Remark 2. More information about canonical labelling 1) LetC be a binary projective code of length If C* is the
map can be found in the remarkable work of Brendan McKayyde obtained front by deleting the last coordinate thétt

[8]. is a projective code of length— 1. ThereforeC* is equivalent
to one of the codeg’,...,C;. Without loss of generality

Ill. CODES CONSTRUCTION C* = (). Let A* and A; are (2 — 1) x (n — 1) matrices

In our work we have used a McKay approach [9] fowhose rows are the all nonzero codewords(f and C},
isomorphism rejection. respectively. TherGy, = MG*M* where M is a monomial

Let k be a positive integer anff be ak x (2% — 1) matrix (2% — 1) x (2¥ — 1) and M* is a monomial(n — 1) x (n— 1)
whose columns are the distinct non-zero vector$’pf Then matrix. It follows that the code”’ generated by the matrix
the code havingd as a generator matrix is called a simplexG,|Mz), wherez is the column corresponding to the last
code. Let us denote by/ the (2" — 1) x (2¥ — 1) matrix of coordinate ofC, is equivalent toC. Let (a1, as,...,a,) be
the nonzero codewords of the simplex code with dimensionthe canonical labelling of the coordinates@f. If n is lastin
. To construct every projective code we use the fact that it istlee canonical labelling then we construct as a child code
punctured version of the corresponding simplex code. In othfesm C;. Otherwise, ifl is last in the canonical labelling we
words, the codewords of every projective cddere obtained can change théth and then-th coordinates. In the new code
by taking some fixed number of the columns of the maddx C” n will be lastin the canonical labelling of the coordinates.
We will say that the cod€” is defined by these columns ofThe firstn — 1 coordinates of””” define a code equivalent to
M. one of the code¢’,...,C;, sayCsy. Similarly, we can take

The main idea using McKay-type approach is to construgtvector-columnz, such that(Cs|z2) = C”. Since the first
recursively new child codes from parent codes. In our cage-1 coordinates of the codé€’s|z2), C” and their canonical
if a parent code is defined by columns of the matrix\/ representative3 define equivalent codes, amdth coordinate
the child code will be defined by these columns plus a nei@last for the C”" and B, then it islast for the code(Cs|z2),
column from M. As child codes will be accepted only thoseoo.
codes that pass a parent test and an isomorphism test. 2) Suppose thatC|z) = (C*|z*) where(C|z) and(C*|z*)

In the parent test we need a canonical labelling [9] of thgre projective codes of lengthwhich have passed the parent
coordinates of the codes. The parent test can be passeddsy. Hence the-th coordinate igastfor both codes. Therefore
those child codes which last added coordinatéast in the (C = C* = B* where B* is the canonical representative of
canonical labelling. From the child codes which passed the|z) and (C*|z*) without then-th coordinate. [ |
parent test we take only one representative from each class ofor an isomorphism test we use the algorithm from [2].
equivalence. This algorithm gives us also the canonical labelling map. For a

The construction algorithmStart from an empty set andparent test we use new canonical labelling map defined by this
recursively do the following. For a given code in the searche and an invarianf which we will describe now. Consider
tree, construct all possible child codes obtained by addiag [n, k, d] codeC and order its nonzero codewords. Towe
one coordinate. For each such child, carry out the parent tRgltapose a vectot of length 2¥ — 1 such thatt; = wt(v;)
and, for those who survive the parent test, carry out isomorlhere; is thei-th codeword. We defing(i) in the following
rejection with the isomorphism test among those codes thgiy:
come from the same parent. N (t. 13

An advantage of the algorithm for our investigation is that (@) = Z ity +1) + Z (t; = 1)
we have to find an isomorphism only between the children of
one parent. whereT; = {j : v;[i] =0} andT = {1,2,...,2F — 1}. This

We will prove that our algorithm generates all nonequivaleirtvariant collects information about the weight enumerator of
binary projective codes of a given lengthby induction to the the code obtained frord’ by deleting thei-th coordinate and
depth of the recursion. also how we reduce the spectrum ©f to obtain the new
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spectrum. The complexity of the calculating of the vector 'AUT’ there is information for the order of the automorphism
of a child code from the corresponding vector of its paregroup of the codes with given length and dimension. The
code isO(2%). The complexity of the calculating of for all number of the codes having automorphism groups with the
coordinates i (n2"). same order is written first and the order of the automorphism
For the parent test we calculate the invarigrfirst. If n ¢ groups of the codes is written as a power.
min(N) we can reject the code because thth coordinate is  Similar information (without information on automorphism
not lastin the canonical labelling map defined by usifigSo groups) about binary projective self-orthogonal codes and
we need the concrete canonical labelling only i€ min(N). binary projective codes with dual distance 4 with dimensions
The canonical labelling is more computationally expensiveand 6 we give in Appendix 2 and Appendix 3.
than the calculating of the invariart in the cases of codes The generator matrices, weight spectrums, and automor-
with specific structure or reach automorphism group. phism groups order on all binary projective codes with tran-
sitive automorphism group are listed in Appendix 4.

Rem_ark 3. In geometrical aspect, we can define a binary The complete list with all determined properties of the codes
projective[n, k, d] code as a sef of n points inPG(k—1,2) can be found at

such that (a) each hyperplane 8fG(k — 1,2) meetsC in at ) ) .
mostn — d points and (b) there is a(hyperpl)ane meetihign http:/fwww.moi. math.bas.bgdliya.
exactlyn — d points. This definition is equivalent to the one
given in section 2. It is easy to see that projective codes are
equivalent if and only if the corresponding sets of points are
projectively equivalent. In this work all nonequivalent sets of Appendix 1 Number of the projective codes in dimension 4, 5 and 6.
points in PG(5,2) ( all orbits under PGL(6,2) of projective k=4n=4#11",

n-subsets 0f°G(5,2)) have been computed. AUT: 174,
k=4n=>5#312 21,
AUT: 112’ 1120’ 124’
IV. CLASSIFICATION RESULTS k=4n=6#41", 23,
AUT: 172 18 112 148
We run the algorithm to depth 32. The calculation took — 4 n = 7 #511, 23, 3,
about four days of CPU time on a 1800 MHz PC. All otheAUT: 18, 25, 1168, 124,

1 2 2 1
nonequivalent codes with dimension 6 and length up to %41‘;4—1?;2? 128 214831138

we can find as a complement of these codes to the simpiex 4 n — 9 #52!, 32, 42,
code. Practically we compute codes with length 32 twice féT: 1192, 18, 112 11723 148,
verification: first with the algorithm and then as a complemelft - 1‘24_1%? *{‘1‘23 11%0
of codes with length 31. We find 284625281 nonequivaleRt— 4 n — 11 #342, 51,
projective codes with length up to 32. The number of afuT: 1192, 1%, 1241 )
codes which we consider (candidates for children codes)klg 4128*1}726#25 6%
8252302118. For these codes we calculate only invarfant x — 4 n = 13 #1 61,
The number of the codes for which we compute canonicadT: 1192, )
labelling is 331742121. We save information for all this codéﬁ}‘ﬁ‘l‘g@ 14#17,
- generator matrices in compressive form, minimum weight,— 4 n = 15 #1381,
maximum weight, order of automorphism group (not mor&uT: 12016, .
than a hundred symbols for a code) in a 9 GB file. Genera 51‘1‘25 5#L1
matrix we write as a hexadecimal vector. For example binagy— 5 n — 6 #4 13, 21,
vector with length 64 AUT: 136, 1720, 11420 4148,
= (1101,0010, 0000, 0000, 0000, 0000, 0000, 0000, 0000, 0000, 0000, 2&52?2_318#%6 1212 jaa
0000, 0000, 0000,0000,0000) has the following hexadecimaly —5 n = 8 #1515, 210,
presentationb400000000000000. We can consider the binaryAUT: 5, 124, 112 638 1316 41384 132, 1168,
presentation of a nonzero coordinate of a vectoms a x>l 51502 gaa 58 bas ga6 g16 932 72 y3se 102 p1sa
column vector of a generator matrix of the code The 1k —5n— 10 #4615, 224, 314 43,
nonzero coordinates of the vectorare {1,2,4,7} and the AUT:3!2 110 1144, 11008 108, 1720, 54,92, 748 416, 332, 3192, 11920,

d_ t t .. 172 124 1336 1384

corresponding generator matrix is: K= 5 m— 11 #6414, 221, 327, 412,

AUT: 548 114 62 98 312 916 110 532Y 11920Y 296Y 424‘ 2192Y 2120‘
16 1384 264

V. APPENDIX

1001 k=5n =12 #8913, 216,332 438
G_ 0101 AUT: 1216 912 122 134 236 118 26 648 296 632 524 11152 11
- 264 12‘304 3192 1128
0011 k=5n= 13 #11212, 211, 325 465 59,

AU 214 136 1112 848 46 152 168 1216 732 11152 31 1144 264
In Appendix 1 we present general information on the blna@wz 1241768 9576 96 1128
projective codes of dimensions 4, 5 and 6. For each length the 5 n = 14 #1281, 26, 316, 465, 557 3,

48 4 gl2 16 8 a6 2 924 1 964 32 192 2688
common number of the nonequivalent codes is given. Then #hél %963 22970 19384 1677, 16, 37, 247, 277, 3%, 375, 677, 375, 1
number of codes having the corresponding minimum dlstange 51— 15 #14411, 93, 39, 446 563 @21 71
is written as a power of this minimum distance. After the stringuT: 2720, 1348, 224, 1616, 302, 210, 76, 264, 31, 188, 412, 364, 12688



4192 120160 432 1144 2128 12304 1576 136 1384 11344
kK=5n=16 #14511 22, 34 425 553 657 72 81

AUT: 2720 1144 1348 210 76 264 1616 188 302 31 364 11344
1322560 4192 1384 432 136 412 1576 224 2128 12304 12688 120160
k_5n_17#12921,32,411,529, 671,714,81,

AUT: 1516 1048 242 274 168, 224' 912, 31, 36' 364, 632, 121504, 3192’

296 1384 2128 1768 12688

k= 5n =18 #1133!, 45, 52, 649, 741 &5
AUT: 1216 168 848 214 152 46 31 1112 136 732 3192 13072 2576
296 1128 264 1144 11152 1768 124

kK=5n=19 #9142 55, 621 741 822

AUT: 648, 1216Y 912‘ 134Y 122, 26‘ 524, 3192' 19216‘ 1768' 118‘ 632,

1128 264 236 11 11152 296 12304

k =5 n = 20 #6757, 6%, 720, 834, 93,

AUT: 110 114 548 2120 1768 13072 2384 312 264 424 916 98 2192
532 62 16 296 11920

k=5n=21#506% 75, 824, 913, 102,

AUT: 1720 4192 21920 11024 2384 172 108 312 748 1144 11008 54
416 1336 332 22 110 124

k=5n=22#347% 811,913 107,

AUT: 11152 1128 2192 1768 13072 548 68 2336 224 11344 2144 34
216 232 1384 112 172

k=5 n =23 #1897, 10% 11},

AUT: 1768 2128 12688 2384 121504 548 38 1168 112 124 216 132

k =5 n =24 #1493, 107, 113, 121,
AUT: 1384, 164512, 2128’ 17687 12688, 116, 112’ 272' 348v 1144Y

k =5n=25 #9103, 114, 122,
AUT: 19216' 1128’ 1192’ 11152, 1768’ 148’ 136’ 1120l 1720,

k =5 n =26 #5112, 123,
AUT: 13072' 1384’ 1192’ 11920, 112()’

k =5 n =27 #3122, 131,

AUT: 19216Y 12304, 1384’

k=5n=28#213!, 141,

AUT: 12304' 164512’

k =5 n =29 #1141,

AUT: 121504,

k=5n=230#1151,

AUT: 1322560’

k =5n = 31 #1 16!,

AUT: 19999360,

k=6n=26#l11,

AUT: 1720,

k=6n="7#51% 2!,

AUT: 2144 1240 15040 1720

k=6n= 8#1418, 26,

AUT: 1720 4144 348 1240 124, 11152Y 1192, 172, 196,
k_6n_9#38115 223

AUT: 948 11296 2192 296 332 212 272 1128 324 516 3144 18 2288
1384 1336

k =6 n =10 #105129, 272, 34

AUT: 532v 19167 496, 2576‘ 712v 128' 464‘ 11287 524, 5144‘ 1748, 31008,

84 1120 2288 4192 172 2384 13840 1336 12688

k =6 n =11 #273146, 2188 337 42,

AUT: 996 1576 1224 4916 1832 10192 1128 812 14032 448 21008
414 172 16 1120 210 8144 2648 2288 564 1720 6384 13840 21920
11344 2336 18064 11152

k =6 n =12 #700164, 2395 3214 427,

AUT: 4232 1564 8516 2496 14192 5144 21344 51152 120 1374 882
612 241 66 1448 324 3648 136 372 2288 1432 1576 2240 2120
210 7384 4128 21920 123040 13840 1672 1336 11536 1256

k = 6 n = 13 #1794189, 2695 3757 4253,

AUT: 3464, 7832 16516, 51152, 90192, 24032 4724, 3784, 3602, 165,
1801 3298 3612 5144 5448 4196 372 1720 4576 220 636 9128
8384 123040 2768 13840 1240 1672 3256 11536 12304
k=6n=14 #45791112 21071 31840 41545 511

AUT: 31016, 156448 /6224 9454, 1168 6738, 11262, 9281, 14932, 7345,
5296 6576 61152 7612 24192 4864 366 114 272 636 23128 3768
9384 31536 22304 5144 3288 14032 3256 14608 1512
k=6n=15 #116351128 21460 33398 46119 5020 6"

AUT: 24032, 1360, 12208, 1120, 21014, 41152, 55216, 5896, 37561,
30942 13212 9348 886 6664 9124 23 672 1240 2720 336 4144
22192 50128 17384 7288 31536 220 32304 210 1576 13456 5256
4768 14608 1512 12688

k=6n=16 #290911144 21785 35093 415853 56109 6107
AUT: 3120 36932 43374, 129281 20068 11264, 88616, 13824 75652,

18212 1896 93 260 11048 2240 472 736 15144 4720 111520 4896
38192 59128 22384 7576 4288 910 220 21152 32688 7768 9256

51536 2512 11024 136864 12304 15376 120160

k—6n—17 #706001145 21984 36529 429025 530232 62683 72
AUT: 6196, 129516, 52832 32418, 78964 43192, 390861 171982 160

28312 2756 3120 93 15024 13648 2240 39384 111520 1136 4720
21440 18364 4128 5576 420 1010 12144 61152 372 28064 240320

10768 10256 61536 3288 3512 52688 11024 112288 22304 19216
15376 11344 1322560

k—6n—18 #1647051129 21989 37384 441375 583378 630380 769
81
AUT: 69132, 129924, 49578, 188416, 1062221, 361242, 12160 16748,

3956 1120 17624 43412 9144 153 7396 118 1172 2720 1240 52384
28564 14768 936 1432 21440 70128 51192 420 210 18064 1120960

62688 71152 14256 24608 4288 51536 210752 22304 4512 21024
13072 16144 2576 112288 11344 ’121504 140520 143008
k=6n=19 #3660891113 21799 37428 449110 5149230 6152012
76384 813

AUT: 202604 696262, 2629841, 20248, 71818, 25524, 267316, 54712,

635, 453, 87532, 972, 2736, 36501, 18768, 14141 75192 16128, 48351,
7796 32688 24608 52304 19256 25376 61o36 2107o2 41152 8576

21024 4512 16144 43072 29216 136864 11344 143008

k =6n =20 #7702321917 21489, 36685’ 450328Y 5197792’ 6410022,
7103234’ 8591,

AUT: 22248 99748 71312, 301324, 597418!, 1248282, 355916, 453,

8556 120832 720 10696 31324 160 12144 85192 42464 29256 3120
610 2240 3136 572 6576 127128 50-384 17768 52304 14608 1320

132256 25376 51152 5288 123040 81536 8512 31024 53072 1184320
26144 29216 118432 136864 12688 110752

k=6n=21 #1528188167 21124 35429 445409 5212276 6692388
7549030 822465

AUT: 33924 437354 11144 131988, 12524901, 2087452, 21008 1336,
2710, 457216 13096, 920, 142 11146 96912, 1572 27448, 7120, 74192

50164 42256 157332 143128 2720 1836 114 1432 15040 503 17
1240 118 55384 71152 17768 34608 1160 1320 132206 7288 13456

123040 31920 101536 14512 31024 161440 63072 36144 2576 22304
112288 110752

k = 6 n = 22 #2852541150, 2775’ 33975’ 436487’ 5193925’ 6842032,
71450844 8324268 9185

AUT: 576616 171278 609554 24328631, 3290772, 820, 40324, 114012,
15856, 19144, 3436, 33348, 1872 2710 4240, 3720, 13296, 190932,

178128 10576 8619’2 53064 26768 7120 1313 1160 61152 53384
46256 101536 31920 2288 19512 1320 91024 23072 161440’ 29216

96144 92304 23840 2336 21008 12688 111520 22048 112288
kK—6n— 23 #5002807134 9499 32630 426215 5154664 814153
72300240 81664427' 939924 102’1’ ' ' ' ' '
AUT: 214498, 833744, 4902102, 498%4, 697116, 820, 4393015", 19576,
131712 39848 160 4240 9576 85192 61264 1072 209232 23768 610

15496 61152 3736 1303 2120’ 11288 22144 68384 201128 64256
101536 21512 1320 111024 53072 24608 1184320 118432 23840 6336

2672 1168 12688 11344 1720 16144 121504 22304 22048 136864
k=6n=24 #8239576121 2300 31598 416898 5108892 6662780
72547025' 841464567 97534557 1021517

AUT: 56824, 259638, 804216, 110615%, 6940822, 73919991, 23159,
2172, 157612, 17144, 232432, 19396 46448, 65764, 71152 101192,

77384 1073 2636 11288 13456 224128 27512 80256 111536 121024
53072 24608 19768 1110592 8336 21008’ 2672 42688 3168’ 26144

11344 1516096 22048 118432 12304 112288 121504

k =6n = 25 #12742312114 2168 3894 49856 568014 6467576
72200244 86046697 93846346 10102500 113

AUT: 9361212, 11614023', 142700, 30218%, 2720, 66424, 72064,
124192, 264037, 880916, 249128, 22996 47948, 95lit, 5240 538,

29046, 177412, 2513, 1110, 1320, 4120 4636, 2072 92256 9576 29512
51152 131536 35768 160 101024 53072 13686‘4 11008 14032 11344

9336 4168 36144 32688 173728 121504 264512 22048 14096 25376
k = 6n = 26 #1850412119 291 3461 45231 537832 6289667
71581979 86043766 98991699 101552760 11625 121

AUT: 170638721 12092862 1746924, 351718 6240 279932, 952516,
81564, 121192, 21920 283128 72124, 33809, 4610 2160 1320 2513,

199312 30144 50248 14120 4536 24296 5288 1472 55384 7576
311o2 101206 111036 32012 30768 91024 34608 136864 21344 22048

2720 1672 2168 6336 83072 111520 36144 29216 22688 218432
124576 22304 14096 25376

k—61’1—27 #2523832615 248 3228 42542 518815 6158581 7978152
84649716 911986035 107306592 11137552 1260

AUT: 234745131, 994116, 88164, 26396, 31440 50648, 14958522,
226312, 151840 75724 9051024, 60384, 403888, 298432 14120 37826,

1723 2160 4610 128192 1320 118 333128 111256 1872 3136 11288
21144 41152 131536 11296 33512 131024 1110592 4240 21344 14608



22768 2576 22048 1672 2720 103072, 31920 26144 33367 418432
29216 18064 173728 112288 11008

k=6n=28 #3233961513 224 3108 41158 58418. 676982, 7527718’

82950388 910727929 1015580010 112461104 125773
AUT: 52248 1073516 64384, 140320 21344, 302657611 447688, 98264,

303332, 17731162, 25596, 80724, 184, 44126, 6120, 2315374, 239012,

3503 1110 1220 1168 142 132192 31440 5436 1472 214 17 361128
26144 114206 35512 171036 6288 23768 160 6076 103072 31008

4240 14032 121024 32048 31152 49216 42304 1258048 36144 ’212288
118432 173728 136864

k=6n= 29 #3893916712 212 348 4500 53434 633277 7249752
81599581, 972882937 1018621717Y 1110888743Y 12253807' 131‘

AUT: 318732, 1089%4, 365983191, 20137352, 477828, 2534024, 47459,
253012, 3533 335128, 1148316, 54948 119192, 5136, 51152 37768

23496 85224 37144 1172 6288 72384 127256 31512 221536 4576
11008 3336 32048 18064 12688 91024 69216 186016 264512 ,93072

44608 36144 32304 24096 124576 112288

k=6n= 30 #4406593911 26 322 4204 51300 612941 7103923
8752o44 94040844 1014761621 1120977052 123409270 131210 141

AUT: 415282501, 21934852, 265312, 505258, 2668544, 89724, 21696,
1210416, 48276, 352128 99144 160 9183 118 3036 399732 2472

1410 1360 1420 57848 2432 114064 116192 77384 2240 8288 42768
126256 2720 261536 223040 101152 6336 4120 30512 2320 2168

32688 83072 32048 91024 321504 42304 1645120 46144 186016 29216
54608 24096 173728 118452 112288 145008

k=6n=231 #4687572911 23 310 483 5463 64595 738207 8309021
91904532 108800701 1122261786 1213298702 13257551 1473 151
AUT: 442332071, 22895292, 2727774,
51096, 1209916, 97524, 3903, 56948, 337232, 5110, 1620, 360 2472,

107464 23696 94192 430128 4240 10120 211.320 4576 57768 27144
211536 223040 113256 2720 6336 21008 26512 2320 4160 5168

41152 21920 123072 72304 32048 32688 1645120 421504 19999360
46144’ 49216 1208048 101024 3288 14608’ 212288’ 1016096’ 11344
264512 118432 136864 143008 1322560

k=6n=32 #4687573011 22 34 433 5159 61511 712525 8111163
9772132’ 104256108' 1115460946’ 1222540719’ 133711510' 148915’ 151
161,

AUT: 442332071, 22895292, 2727774, 526878, 1209916, 5109¢, 3903,

261112, 97524, 1620 360, 5110 2472 56948, 337232 107464 94192
23696 430128 67384 10120 211520 4576 5236 57768 4240 223040

27144 2720 21008 113256 14608 4160 2320 211536 26512 41152
3288 5168 6336 21920 72304 123072 32048 32688 1322560 1319979520
421504 143008 264512 101024 136864 46144 49216 118432 212288
1516096 11344 1208048 1645120 19999360

k=6n=33 #4406594@1 32 412 553 6473 73711 835258 9271045
101734360 118001319 1220823754 1312861939 14334005 157 161

AUT: 415282501, 21934852, 265312, 505258, 2668544, 89724, 21696,

1210416, 48276, 352128 99144 160 9183 118 3036 399732 2472

1410 1360 1420 57848 2432 114064 116192 77384 2240 8288 42768
126256 2720 261536 225040 101152 6556 4120 30512 2320 21()8
32688 83072 32048 91024 321504 42304 1645120 46144 186016 29216

1

54608 24096 173728 118432 112288 143008 110321920

k =6n =34 #3893916831, 517, 6143 71023 89986 82630
10605121‘ 113334202Y 1212509164‘ 1318927652‘ 1434671197 152103‘ 162,
AUT: 318732, 1089%4, 365983191, 20137352, 477828, 2534024, 47459,
253012, 3533 335128, 1148316, 54948, 119192, 5136, 51152 37768

23496 85224 37144 1172 6288 72384 127256 31512 221536 4576
11008 3336 32048 18064 12688 91024 69216 186016 264512 93072

44608 36144 32304 24096 124576 112288 1688128

k=6n=35 #3233961742 56 641 7269 82586 922018 10181878
111162050 125570756 1315016920 1410119401 15265582 16128

AUT: 52248 1073516, 64384, 140320 21344 302657611 447688 98264,

303332, 17731162, 25596, 80724, 184, 44126, 6120, 2315374, 239012,

3503 1110 1220 1168 142 132192 31440 5436 1472 214 17 361128
6144 114256 35512 171536 6288 23768 160 6576 103072 31008

4240 14032 121024 32048 31152 49216 42304 1258048 36144 212288
118432 273728 136864 12064384

k=6n=36 #2523832952 613 767 8629 95215 1047345 11343890
121987406 137692720 1412081003 152071007 168477

AUT: 234745131, 994116, 88164, 26396, 31440 50648,
226312, 151840 75724 2051024, 60384, 403888, 298432, 14120 37826,

1723 2160 4610 128192 1320 118 333128 111256 1872 3136 11288
21144 41152 131536 11296 33512 131024 1110592 4240 21344 14608

22768 2576 22048 1672 2720 103072 31920’ 26144 3336 418432
2921() 18064 273728 212288 11008 1294912

k = 6n = 37 #1850412664 718 8147 gl127 110822 1186930
2589841 132907817 148398926 156276930 16231562 172

67384, 261112, 526878, 5236,

14958522,

AUT: 170638721, 12092862, 1746924, 351718, 6240, 279932 952516
81564, 121192 91920 983128 79724 33806, 4610, 2160 71320 9513

199312 30144 50248 14120 4536 24296 5288 1472 55384 7576
31152 101256 111536 32512 30768 91024 34608 136864 21344 22048

2720 1672 2168 6336 83072 111520 46144 29216 22688 218432
124576 22304 14096 25376 198304 112288 161440 13840
k =6n = 38 #1274232175 835 9228 12228 1118916 12147985
13870855’ 143619918, 156480040' 161‘)94288, 172322' 181,
AUT: 9361212, 116140231, 142700%, 30218%, 2720 6424, 72064,
124192 264032, 880916, 249128 22996 47948 25144 5240 50384,

29046, 177412, 2513, 1110, 1320, 4120, 4636 2072 92256 9576 29512
61152 141536 35768 160 101024 53072 236864 11008 14032 11344

9336 4168 46144 32688 173728 121504 264512 22048 24096 25376
1294912 124576 13840 123040

k=6n =39 #823959088 946 10424 113608 1931719 13217988
141151075’ 153576454’ 163119211, 17138931’ 18126,

AUT: 56824, 259638, 804216, 110615%, 6940822, 7391999', 23159,
2172 157612, 17144 232432, 19396, 46448, 65764, 71152 0101192,

78384 1073 2636 11288 13406 224128 28512 80206 141536 121024
53072 34608 19768 1110592 8336 21008 2672 42688 3168 26144

11344 1516096 22048 118432 32304 212288 121504 12064384 24096
124576 186016

k = 6 n = 40 #50028289%, 1080, 11620, 125914 1345593 14291394
151275318’ 162598637’ 17780507’ 184756,

AUT: 214498, 833744, 4902102, 498%4, 697116, 820, 4393015", 19576,
131712 39848 160 4240 9576 85192 61264 1072 209232 24768 610

15496 61152 3736 1303 21QO’ 11288 22144 69384 201128 67256
151536 23512 1320 121024 53072 24608 1184320 118432 23840 6336

2672 1168 12688 11344 1720 16144 121504 22304 22048 136864
124576 24096 186016 212288 1688128 15376 ' ' '
k=6n=41 #28525751015 11101, 12987 138138 1461001 15336072
61163772, 171201416, 1881056’ 1917,

AUT: 576616, 171278, 609554, 24328631, 3290772, 820, 40324, 114012,
15856, 19144, 3436 33348 1872 92710 4240 3720 13996 190932,

181128 10576 86192 53064 28768 7120 1313 1160 61152 54384
52256 151536 31920 2288 21512 1320 111024 23072 161440 29216

46144 32304 23840 2336 21008 12688 111520 22048 212288 136864
14096 124576 198304 210752 143008 24608
k = 6n = 42 #15282381116 12155 131266 1410822 1570540
16340387 17791009 18312279 191756 208
AUT: 33924 437354 11144, 131988 12524901 2087452, 21008 1336
2710, 457216 13096, 920, 142 11146 96912, 1572 27448, 7120 74192

50364 52256 157332 148128 2720 1836 114 1432 15040 503 17
1240 118 58384 711-.)2 18768 44608 1160 2320 232256 7288 134o6

223040 31920 171536 18512 61024 361440 63072 76144 2576 32304
312288 210752 132768

k=6n=43 #7702991223’ 13180’ 141672’ 1512285’ 1674527, 17282084’
18364340 1935075 20113

AUT: 22248 99748 71312 301324, 5974181, 1248282, 355916, 453,

8556 120832 720 10696 31324 160 12144 86192 43064 38256 3120
610 2240 3136 572 6576 138128 53384 21768 52304 14608 2320

132256 25376 51152 5288 131536 23840 123040 17512 81024 73072
1184320 46144 29216 118432’ 136864’ 12688’ 110752 124576‘ 198304
212288, 22048Y 161440’
k=6n=44 #3661801324’ 14235’ 151830’ 1613250, 1766862’ 18185142,
1997025, 201811’ 211’
AUT: 202604, 696262, 2629841, 20248, 71818, 25524, 267316, 54712

6356 453 87632 972 2736 37764’23768 14144 77192 119128 57384’
7796 121536 32688 24608 52304 30256 25376 210752 61152 8576

16512 46144 81024 63072 29216’ 236864’ 11344’ 143008 1294912
124576 14096 22048 173728

k=6n=45 #1648181430 15244 162013 1712114 1852562 1984032
2013796 2126 221
AUT: 69432, 129924, 49578, 188416, 1062221, 361242, 12160 16748,

3956 1120 17624 43412 9144 153 7396 118 1172 2720 1240 63384
30064 15768 936 1432 21440 91128 55192 420 210 16012 30256

131536 18064 1120960 62688 81152 34608 4288 210752 91024 46144
22304 33072 2576 112288 11344 121504 140320 143008 198304
218432 14096 22048 136864 124076

k =6n = 46 #707291530 16280 171822 1810383 1932473 2024973
21759’ 229Y
AUT: 6196, 129516, 53132, 32418, 78964, 46192, 39086!, 171982, 160,

28312 2756 3120 93 15024 13648 2240 48384 111520 1136 4720
21440 20764 91128 5576 420 1010 12144 61152 372 18512 161536

26256 12768 28064 240320 3288 52688 32048 71024 212288 22304
1223(136 15376‘ 11344, 16881287 1322560, 36144' 23072' 240967 124576‘
1



k = 6 n = 47 #292361638, 17243, 181652 197378 9(15691 914153 =5 n = 31 #1 16!,

2280 931 =6n=12#141,

AUT: 3120 37232 43374 129281, 20068, 14264, 88616, 13824, 75652, =6n=13 #14!',

18212 1896 93 260 11048 2240 472 736 15144 4720 111520 4896 — n=14#2 42’

223040 45192 85128 26384 7076 4288 910 220 14608 181536 2320 — n=15#2 42’

18512 27256 1152 32688 9768 32048 51024 136864 12304 15376 — n=16#5 44’ 61,
143008 110321920 120160 46144 112288 118432 24096 173728 186016 — n=17 #4 43’ 61,
1645120, =6n=18#542, 62, 81,
k =6 n =48 #117801730, 18234, 191235 904740 215039 99498 933 =6 n =19 #1248, 64,
241, n = 20 #1748, 65, 83,

n = 21 #1443, 69, 85,

n = 22 #1943, 66, 810

n = 23 #40 46 69, 825,

n=24 #5244, 69, 858, 10%,

n = 25 #4242, 6°, 830, 105,

n = 26 #5042, 64, 831, 1012, 121,

n = 27 #8942, 6%, 843, 1034, 125,

n = 28 #10341, 63, 834, 1054, 1211,
n = 29 #7561, 816 1044 1214

n = 30 #8561, 812, 1038, 1234,
n=31 #13341 62, 815, 1045, 1270
n = 32 #13441, 61, 89, 1030 1287 145, 161,
n = 33 #8583, 1010, 1263, 149,

n = 34 #7581, 109, 1245, 1422, 161,
n = 35 #10382, 106, 1242, 1446, 167,
n = 36 #898!, 102, 1226, 1449 1611,
n = 37 #5010, 128, 1427, 1614,

n = 38 #4210, 124, 1416, 1621,

n = 39 #538!, 126, 1413, 1633,

n = 40 #41123, 14°, 1631, 182,

n =41 #19142, 161, 186,

n = 42 #1414, 16°, 185, 202,

n = 43 #18121, 168, 187, 202,

n = 44 #13 164, 184, 205,

n = 45 #5 182, 203,

n = 46 #4 181, 203,

n = 47 #8163, 204, 221,

n = 48 #5203, 221, 241,

n = 49 #2221, 241,

AUT: 24332, 1360 12208, 1120, 21014, 51152, 55216, 5896, 37561,
30942 13212 9348 886 9664 9124 23 672 1240 2720 336 4144
29192 223040 161536 76128 21384 7288 220 32304 210 6768 17512
2320 23256 1576 13456 24608 32048 186016 46144 1645120 12688
41024 24096 173728 118432 112288 143008 130965760

k=6n =49 #47081830 19179 20931 212303 221233 2330, 242
AUT: 31016, 156448 924 9454 1168 6738 11262 9281 15232 7348

5296 6576 61152 7612 27192 7264 366 114 272 636 131536 50128
18384 16-)12 19206 5768 22304 5144 32048 3288 14032 14608 61024

36144 186016 24096 124576 23072 112288 12064384

k=6n=>50 #19071924, 20153, 21553, 22978, 23190, 249,

AUT: 4964, 8132, 16516, 61152, 24192 24032 4724 3784 3602, 166,
1801 3298 3612 5144 5448 4196 372 1720 4576 220 636 30128
19384 91536 19256 12512 123040 3768 13840 71024 136864 14608
1240 22048 1672 36144 124576 218432 12304 23072' 14096’ 1294912’

k = 6 n = 51 #79120%3, 2199, 22338 23288 443

AUT: 4332 2764 8516 2496 16192 5144 21344 71152 120 1374 882
1612 241 66 1448 2324 3648 136 372 2288 1432 1576 2240 2120
210 12512 16384 17128 12256 71536 21920 123040 13840 23072

61024 5768 136864 1672 1336 22048 273728 36144 14096 1884736

k = 6 n = 52 #3402116, 2277, 23152, 2491, 25,

AUT: 996 1576 1224 4916 1832 11192 12128 812 14032 448 21008
414 172 16 1120 210 8144 2648 2288 1164 51536 1720 9206 9384
9512, 1320, 51024’ 33840’ 21920, 161440’ 23072‘ 4768‘ 26144, 11344’ 2336’
18064’ 11152’ 112288’ 22048Y 1294912Y 173728 136864’

k = 6 n = 53 #1552215, 2343, 2476, 2519, 262,

AUT: 532 1916 496 2576 712 128 664 6128 524 5144 1748 31008
84 1120 5384 1320 14608 132256 2288 4192 10256 123040 172
71536 4512 31024 13840 36144 161440 12304 1336 1768 110752
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112288 12688 198304 136864 118432 1184320 — n =50 #1 221

k = 6 n = 54 #72239, 2431, 2524, 26, =6 n=>51#220!, 241,

AUT: 948 11296 2192 296 332 212 272 4128 324 516 3144 24608 — n=>52#1 24l’

18 2384 2768 6256 51536 210752 2288 2512 21024 12304 212288 — n=>55#1 241

16144 1336 1294912 143008 118432 1110592 173728 — n =56 #1 281:

k = 6 n = 55 #3524%, 2515, 2611, 271, =6 n =63 #1321,

AUT: 1720 4144 348 1240 124 11152 1192 51536 1768 1384 3256

172 2512 312288 11024 196 136864 12064384 15376 173728 1258048

k= 6 n = 56 #1925%, 2610, 273, 281, Appendix 3 Number of the codes with dual distange4 in dimension 5
AUT: 2144 1240 15040 1720 22304 31536 1512 1384 14608 173728 and 6.
212288 1258048 156864 114450688

k = 6 n = 57 #1026%, 27, 282, 5n=05#11!

AUT: 11152’ 123040’ 1720’ 13840’ 1110592’ 112288’ 118432’ 173728’ 11536’
12064384

k= 6n758#5272 283,
AUT: 118432 1184320 13840 1688128 136864

k =6 n =59 #3 282, 291,
AUT: 1516096, 12064384, 136864,

k=6 n =60 #229!, 301,
AUT: 130965760‘ 1516096‘
k =6n=61#130!,
AUT: 110321920’

k =6 n = 62 #1311,
AUT: ]_319979520Y

k =6 n = 63 #1 321,
AUT: 120158709760,

11 #3414, 218, 311 41,
=12 #4312, 214 317, 410
=13 #4712, 28, 318 419

14 #4911, 27, 310 428 53,

15 #4411, 23, 39,420, 510, 61,
16 #4811, 23, 34, 421 513 66,
=17 #4011, 22, 33, 49, 516, 68, 71,
=18 #3321, 31, 46, 57, 617, 71,

=19 #2531, 42, 55, 610, 77,
=20 #2442, 52, 68, 77, 85,

Appendix 2 Number of the self-orthogonal projective codes in dimension
and 6.
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Appendix 4 Projective codes with transitive automorphism groups.

k=6 n=21#1652, 63, 77, 84,

k =6 n =22 #1563, 73, 8%, 91,

k=6n=23#973, 83, 93,

k =6 n =24 #88%, 92, 102

k =6 n =25 #5093, 102,

k:6n=26#4103 111

k=6n=27 #2112,

k:6n=28#2122,

k=6 n=29 #1131,

k =6 n = 30 #1141,

k=6 n =31 #115%,

k =6 n = 32 #1 16!,
b000000000000000 [3,3,1];
b400000000000000 [4,3,2];
b800000000000000 [4,4,1];
b804000000000000 [5,4,2];
b808000000000000 [5,5,1];
b808000400000000 [6,5,2];
b808000800000000 [6,6,1];
b808000800000004 [7,6,2];
f888000800080000 [9,6,2];
f880000000000000 [6,4,2];
bc40000000000000 [6,4,2];
bc08000800000800 [8,6,2];
bc18200880000804 [12,6,4];
fd08080808000800 [12,6,3];
ff08080808080800 [14,6,4];
bc08001800208000 [10,6,3];
bc88005804208120 [15,6,6];
fc08101a88208000  [15,6,5];
bc41000000000000 [7,4,3];
bc48400000000000 [8,5,2];
bc48000900014002 [12,6,4];
bc48011000000000 [9,5,3];
bc48010800101002 [12,6,4];
bc48014904115006 [18,6,8];
ff48090a10501112 [21,6,8];
bee8150810501112 [21,6,8];
fd48010810501112 [18,6,6];
bc48011400000000 [10,5,4];
bc48011840001000 [12,6,3];
bc48011840021084 [15,6,6];
bc48011¢c40001440 [15,6,5];
bc48011c40001442 [16,6,6];
fc48155c400216e2
fd58111cc80214¢c2
fdd8311cd80214c6
ff58191cc84215¢2
bd5c011fe8095442
be48851840401030 [18,6,6];
fdd83118d8001000 [21,6,6];
fc48155600000000 [15,5,6];
bc48400840000000 [10,6,2];
bc48400801000801 [12,6,4];
bc48400840000003 [12,6,4];
bc48400300000000 [10,5,4];
bd58c80000000000 [12,5,4];
fdd8d80000000000 [15,5,5];
bf48484000000000 [12,5,4];
bc43000000000000 [8,4,4];
bdd9c548505a8261

[24,6,10]; Al() = 247 Aqp =
[24,6,10]; AlO = 24, Alz = 12, A14 = 247 A16 = 3,

=4, Ay = 6,A3 =4, Ay = 1,

10, A4 = 5,

4
3,Ag =4,A12=1,
2
6,

A9 =6, A15 =1,

Ag = 16, Ag = 30, A1 = 16, A1g = 1,
12, A1 = 24, Ay = 3,

[28,6,12], Aqp = 28, Al()‘ = 357
[28,6,12]; A1z =28, A16 = 35,
[27,6,12]; A12 = 36, A16 = 27,

Ag
Ag
Ag
Az
Ay
Ay
As
Ay
As
Ay
Ay

[28,6,12]; A1»

=6,Ag =27, A10 = 18, A1 = 12,
=7,A10=21,A5 =35,

=10, Ag = 15, A1p = 6,

=5, A4710 As =32, A¢ = 10,43 =5, A1g = 1,
=15, A6 = 32, Ag = 15, A1 = 1,

15,A6 =32, A3 =15, A5 =1,

— 10, A5 = 16, Ag = 5,
— 6, Ag — 16, Ag = 9,

— 6, As = 15, Ag = 10,
— 6, Ag — 16, Ag = 9,

:14,A8:17

=28, A1 = 35,

5, Ay =10, A3 = 10, A4 = 5, A5 = 1,
=15, A, = 15, Ag = 1,
=6,Ay =15, A3 = 20, Ay = 15, A5 = 6, Ag = 1,
=21, A, = 35,46 =T,

=9, Ay =27, A = 27,

6, Ag = 16, A7 = 24, Ag = 9,

4

15, As = 12, Ag = 15, A7 = 10, Ao = 1,
1

10, Ag = 15, Ag = 20, A1 = 6,

4, Ag = 16, As = 9, Ag = 8,

As =9,46 =6,A9 =1,
=32,A5 =15, A12 =1,

12, Ag =9, A0 = 36, A12 = 6,
15, A¢ = 15, A1p =1,
A4:3 As =12, A¢ =24, A7 = 12,

5, Ag = 30, A1 = 3, A12 = 5,
Ag = 10, A7 = 15, Ag = 15, Ag = 10,

=6,44 =9,
=3,A3=8,A,=3,46 =1,
=12, A4 =38,46 =12, As =1
=18,A¢ =24, A5 =21
:8’A4:

= 14, Ag = 49,

=10,A4 =

=30, Ag = 15, A10 = 18,
=12,46 =

=T7,A,=T,A7 =1,

=4,A4 =22, A¢ = 4,As =1,
=6,45 =2

=6,44=09,

=15, A¢

=45, A2 = 18,

=21, A2 = 42,
:21,1412:42,

AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:

AUT:
AUT:

AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:

6

144
720

720
11520
1152
384
40320
1344
51840
432
5040
720
3840
384
23040
1920
48
720
1152
1344
84



bc4b430000000000

[12,5,4]; A4 = 3,A6 = 24, Ag = 37 A12 = 1,

bc4b411841209802 [20,6,8]; As = 15, A19 = 32, A12 = 15, A0 =1,

bf7bc1585129d802  [30,6,12]; A12 = 15, A16 = 45, A0 = 3,

bc4b430840303000 [18,6,6]; As =6,As =9, A9 =32, 410 =9,A412=6,A15 =1,

bc4b430840303003 [20,6,8]; As = 15, A19 = 32, A12 = 15, Ayp = 1,

bcchbc309483a3214  [27,6,12]; A12 = 27, A1a = 27, A1 = 9,

bcebe3494¢383013 [30,6,12];A12 = 5, A14 = 307 A16 = 157 Alg = 10, Azo = 3,

bccfc70bf4303003 [30,6,12]; A12 =10, A15 = 32, A16 = 15, Az0 = 6,

bc4b430843000000 [16,6,4]; Ay =4,As =54, A12 =4, 416 =1,

bc4b4308430000b4  [20,6,8]; As =10, A1g =48, A1 = 5,

bc7b73084b484000 [24,6,8]; As =6, A12 =48, A1 = 9,

bf7b7b487b484000 [30,6,10]; A1p = 6, A15 = 32, A1 = 15, A15 = 10,

bcff430843084300 [24,6,8]; As =6, A12 =48, A16 =9,

bc4b433000000000 [14,5,6]; As =7,A7 =16,As =7, A4 =1,

bc4b43b000000000 [15,5,7]; A7 =15, As =15, A15 = 1,

bc4b433801909800 [21,6,7]; A7 =3,A9 =7,A10=21,A11 =21,A12 =1,
Ay =3,421 =1,

bc4b433843309801 [24,6,10]; A1p = 12, A12 =38, A14 = 12, Aoy = 1,

bc4b43b400000000 [16,5,8]; As =30,A416 =1,

bc4b43bc43b40000 [24,6,8]; As =3, A12 =56, A16 = 3,424 =1,

bcdb43bc43b4b400 [28,6,12]; A12 = 7, A14 = 48, A16 = 7, Aag = 1,

bcdb43bc43b4bcd0 [30,6,14], Ay = 15, A15 =32, A16 = 15, A3p =1,

bc4b43bc43b4dbcal [31,6,15]; A15 = 31, A16 = 3].7 A31 = 1,

bc4b43bc43b4bcd3  [32,6,16]; A1g = 62, Azz = 1,

fd5f57f500000000 [24,5,12]; A2 = 28, A6 = 3,

ff7f77f700000000 [28,5,14]; A1s =24,A16 =17,

fffff7f700000000 [30,5,15]; Ais =16, A1 = 15,

fffffff700000000 [31,5,16]; Ais =31,

bd5f577100000000 [21,5,10]; A1p =21, A12 =7,A14 = 3,

bc7b730300000000 [18,5,8]; As =9, A9 = 16, A12 = 6,

bf7b7b4000000000 [20,5,8]; As =5, A10 = 16, A12 = 10,

fd57000000000000 [12,4,6]; As = 12, As = 3,

ff77000000000000 [14,4,7]; A7 =8,A5=17,

fff7000000000000 [15,4,8]; As =15,

bd54000000000000 [9,4,4]; A4 =09, As =6,

fdd0000000000000 [10,4,4]; A4 =5, As = 10,

f500000000000000 [6,3,3]; A3z =4,A4=23,

f700000000000000 [7,34];, As=171,

SIfffffffffff7 [60,6,30]; Ago = 48, A32 = 15,

OOf7f7f7f7f7f77 [49,6,24]; Aas =49, Ags = 14,

43b7feb6fbeeaffl [45,6,20]; Ago = 18, Ags = 45,

00b7f6f5efafeees [42,6,20]; Az = 42, Aay = 21,

0227cee327fdeb31 [35,6,16]; A1s = 35, Azp = 28,

42a3fee017f6abb5 [36,6,16]; A1 = 27, Azp = 36,

000O0fff7fff7fff7 [45,6,22], AQQ = 45, A24 = 15, A30 = 3,

0000bff7bff7bff7 [42,6,20], A20 = 217 A21 = 327 A24 = 7, Azg = 3,

0000bcf7e7efeeb3 [36,6,16]; A1 = 18, A1s = 24, Agg = 18, A2y = 3,

00b4bcf7bcffff43 [40,6,16]; Ais = 5, Ao = 48, Azy = 10,

0000bcf7bcf7bcf7 [36,6,16]; A1 =9, A1z = 48, A2y = 6,

0008fffffffffff7 [48,6,24];, A4 =60, Aze = 3,

O8ffffffffffff7 [56,6,28]; Agg = 56,A32 =7,

iitiiiiiiiiiing [63,6,32]; Az = 63,

iiniiniiiies [62,6,31], A31 = 32, A32 = 31,

liinniiiiije® [61,6,30], A30 = ].67 A31 = 327 A32 = ].57

AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:

AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:
AUT:

2304
120
360
2304
23040
1296
720
23040
36864
184320
1536
23040
110592
2688
20160

1008
1152
322560
516096
258048
645120
9999360
319979520
64512
64512
322560
9999360
1008
1152
1920

576

1344
20160

72

120

24

168
30965760
56448
2160
1008
40320
51840
120960
32256
144
184320
110592
30965760
14450688
20158709760
319979520
10321920



ACKNOWLEDGMENT

The author would like to thank prof. P.ROktergird for
the helpful discussions on McKay approach for isomorphism
rejection.

(1]
(2]
(3]
(4]
(5]

(6]

(7]

(8]

9]
[10]
[11]
[12]
[13]
[14]

(18]

[16]

REFERENCES

L. D. Baumert and R. J. McEliece, "A note on the Griesmer bound,”
IEEE Trans. Inform. Theoryol. 19, pp. 134-135,1973.

I. Bouyukliev, About code isomorphism, in preparation.

|.Bouyukliev, D.Jaffe, and V.Vavrek, The Smallest Length of Eight-
Dimensional Binary Linear Codes with Prescribed Minimum Distance,
IEEE Trans. Inform. Theorwol. 46,pp. 1539-1544, 2000.

I.Bouyukliev, D.Jaffe, Optimal binary linear codes of dimension at most
seven,Discrete Mathematics226, pp. 51-70, 2001.

S.Dodunekov and S. Encheva,Unigueness of some linear subcodes of the
extended binary Golay codBroblems Inform. Transmissipmol. 29,pp.
38-43, 1993.

M. van Eupen and P. Lizonek, Classification of some optimal ternary
linear codes of small lengttDesigns, Codes and Cryptographgl.
10,pp. 63-84,1997.

D. B. Jaffe, Binary linear codes: new results on nonexistence. Draft ver-
sion accessible through the author’s web page http://www.math.unl.edu/
djaffe, April 14,1997 (Version 0.4). Dept. of Math. and Statistics,
University of Nebraska, Lincoln.

B. D. McKay, Practical graph isomorphisr@ongr. Numervol. 30,pp.
45-87, 1981.

B. D. McKay, Isomorph-free exaustive generatidn,Algorithms vol.

26, pp. 306-324, 1998.

P.R.JOstergrd, Classifying subspaces of Hamming spadssigns,
Codes and Cryptographyol. 27, pp. 297-305, 2002.

J.Simonis, ’'Binary even [25,15,6] codes do not exist, IEEE
Trans.Inform.Theory, vol. 33, 151-153, 1987.

J.Simonis, A Description of the [16,7,6] codes, Lecture Notes in
Computer Science, Vol.508, Springer, Berlin, pp.24-35, 1991.
J.Simonis, The [18,9,6] code is uniquBiscrete Math.106/107 , pp.
439-448, 1992.

J. Simonis, "The [23,14,5] Wagner code is uniquefscrete Mathemat-
ics, 213, pp. 269-282, 2000.

H. C. A. van Tilborg , "The smallest length of binary 7-dimensional
linear codes with prescribed minimum distancBjscr. Math, 33, pp.
197-207, 1981.

V. D. Tonchev, The uniformly packed binary [27,21,3] and [35,29,3]
codes,Discrete Math, 149, pp. 283-288, 1996.



