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Abstract

The study of arcs in finite projective spaces involves investigating their
cardinality, structure, and relationships with other geometric objects. Different types
of arcs can be distinguished based on their properties, such as size and degree. In
this paper, the arcs of the finite projective space, PG(5,q),q = 2 are studied
depending on the orbits that formed from the action of the projective linear group
PGL(6,2) on PG(5,2). Each arc is extending by its degree until degree thirty one.
Also, for a fixed degree, the size of each arc is extending until to be complete.
Finally, the maximum value k for an (k; r)-arc, m,.(5; 2) is determined for some r.
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1. Introduction

Finite projective spaces are mathematical structures that generalize the concepts of points,
lines and planes. Arcs in finite projective spaces are fundamental objects of study in
combinatorial mathematics. An arc refers to a collection of points that satisfies certain
geometric properties.

The finite projective space of five dimension denoted as PG (5, q) represents a geometric
space composed q° + q*+q3+q? + q + 1 points, where q is a prime power. Each point in
PG(5,q) corresponds to a 6-tuple of elements from a finite field with g elements. In
PG(5,2), there are 63 points, 63 hyperplanes, 651 3-dimension, 1395 planes and 651 lines.
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Every points passed through 31 hyperplane, every hyperplane passed through 15 3 -
dimension, every 3-dimenson passed through 7 planes and passed through 3 lines.

There are many studies presented regarding the arc on certain finite fields, as well as, in
general on non-certain finite fields, especially the arc that is complete, see [1] [2]. The study
of arcs has gained this interest recently because of the connection of the concept of arcs with
linear codes of various types, see for general codes [3] [4], see for MDS codes [5], see for
optimal codes [6], and connection with cryptography and networks, see [7]. As for the
second-degree arc in the projective plane, it has been classified by many researchers, see [8]
[9], where it was classified by finding the different arcs projectively. As for the arcs with
degrees higher than two, they are not fully classified, see for example [10] [11] of many
degrees, see [12] for degree three, and see [13] for degree four. Likewise, the arc in projective
spaces of dimensions higher than two, there is difficulty in classifying them and finding the
complete arcs from them. Therefore, those interested in the subject resort to partial
classifications, as in [14] [15] for dimension three, [16] [17] for dimension four, [18] for
dimension five, and [19] for dimension six.

An arc in PG (5, q) is defined as a set of points that does not lie entirely on a hyperplane (a
subspace of dimension four). The size of an arc is the number of points it contains.

The goal of this research is to present many complete and incomplete arcs in the projective
space of the fifth dimension and find some of their properties, like T;-distributions and c;-
distribution. Where the idea of the action of subgroups on space was used (as in [1]) and the
resulting orbits were taken and considered as arcs. For theoretical details of PG(n,q),n > 1
see [20] [21].

Definition 1.1 [21]: A group G acts on a set K if there is a map ¢: K X G — K such that if
e is the identity and w, w' are elements in G; then, for any x € K the action of G on K is

@ (x,e)=x.

(i) (@ (x,w),0") = @(x, 0 @").

Definition 1.2 [21]: The orbit of aset Sis SG ={ ¢ (S,w) | w € S}, a subset of K.
Definition 1.3 [22]: An (k;r)-arc K (arc of degree r and size k) in PG(n,q) is a set of k
points with the property that every hyperplane is incident with at most r points of K and there
is some hyperplane incident with exactly r points of K. An arc K is complete if it is not
contain in a larger arc.

Definition 1.4 [22]: Let K be an arc of degree r, an i-secant of K in PG(n,q) is a
hyperplane 7 such that the number of common points between K and m is i. The number of i-
secants of K denoted by t;.

Let Q be a point not on the (k; r)-arc, the number of i-secant of K passing through Q denoted
by 0;(Q). The number o, (Q) of r secants is called the index of Q with respect to K. The set
of all points of index i will denoted by C; and the cardinality of C; denoted by c¢;. The
sequences ( Ty, ..., Tj,) = (i1, -, ln) Ti]. #0, 0<i<r will be represented the secant

distribution and the sequences (¢, ...,C;,) = (ig,yin), ¢ 0, 0<i <7, will be
represented the index distribution. The maximum value k for an (k;r)-arc is denoted by

m,(k; q).

Definition 1.5 [21]: The group of projectivity of PG(n,q) is called the projective general
linear group PGL(n + 1,q). The elements of PGL(n + 1, q) are non-singular matrices of
dimension n + 1.

2. Arcs in PG(5,2)
Let Ty =[[0,1,0,0,0,0],[0,0,1,0,0,0],[0,0,0,1,0,0],[0,0,0,0,1,0], [0,0,0,0,0,1],[1,1,1,0,0,1]]
be the 6 X 6 companion matrix over the Galois field F,. The elements of PG (5,2) are formed
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by T and it can be referred by an integer i := [1,O,O,O,O,O]Tfi_1, 1 <i <63. The set my of
points X = (xq, X1, X2, X3, X4, Xs) of PG(5,2) with xs = 0 is formed a hyperplane, so m; =
{1,2,3,4,5,10,11,13,14,16,18,20,21,24,26,27,28,29,31,32,33,35,38,45,47,51,52,53,56,57,61 } .
The remaining hyperplanes will formed by the formula: 7; = anfi, 2<i<63.

Lemma 2.1: Let Y = {3,9,7,21} be the set of non-trivial factors of 8(5,2). Then

(i) There exist four non-trivial cyclic subgroups of (T¢) of order t belong to Y;

(i) There exist four equivalence classes in the projective space PG(5,2) of order j in Y such
that, t x j = 6(5,2).

Proof:

(i) The matrix Ty (companion matrix) has order 6(5,2) give a cyclic subgroup, (Tf) of
PGL(6,2) such that the projective space PG(5,2) invariant with respect to it. For each i in Y,
the group {* = (Tfi) is a cyclic subgroup (T¢) of order t such that i * t = 6(5,2). The others

cyclic groups of PGL(6,2) of order t will be isomorphic to ¢ t foreachi €Y.
(i) For each i in Y, the action of the group ¢’ on projective space PG (5,2) will divided the

0(5,.2)

space into i orbits of order t € Y; that is, t = . These i orbits of order t will be

projectively equivalent by Ty. Let Olbe the representative of it with the following points:
03, = {1,4,7,10,13,16,19,22,25,28,31,34,37, 40,43,46,52,55,58,61};

05 = {1,8,15,22,29,36,43,50 ,57};

07 = {1,10,19,28,37,46,55};

03! ={1,22,43}.m

Theorem 2.2: The orbits ;0; in Lemma 2.1 are formed complete arcs with following details:
(i) The orbit 03, is formed a (21; 13)-complete arc.

(i) The orbit 02 is formed a (9; 7)-complete arc.

(iii) The orbit OF is formed a (7; 7)-complete arc.

(iv) The orbit 0% is formed a (3; 3)-complete arc.

Proof:

(i) The orbit 03, has the following the T;-distribution and c;-distribution:

Ty = 42, Ty3 = 21, cg = 42. Since the length of 03, is 21 and maximum index of T} is 13, so
03, is (21; 13)-arc, and since ¢y = 0, so 03, is (21; 13)-complete arc.

(ii) The orbit 0F has the following the T;-distribution and c;-distribution:

T, =27,Ts =27,T, =9, ¢c; =27, Ts = 27. Since the length of 03 is 9 and maximum
index of T; is 7, so 03 is (9; 7)-arc, and since ¢, = 0, so 03 is (9; 7)-complete arc.

(iii) The orbit OJ has the following the T;-distribution and c;-distribution:

T; = 56, T, = 7, c; = 56. Since the length of 07 is 7 and maximum index of T; is 7, so 03
is (7; 7)-arc, and since ¢, = 0, so 07 is (7; 7)-complete arc.

(vi) The orbit 0% has the following the T;-distribution and c;-distribution:

T, = 48, T; = 15, ¢c; = 60. Since the length of 03! is 3 and maximum index of T; is 3, so
031 is (3; 3)-arc, and since ¢, = 0, so 05! is (3;3)-complete arc.

Remarks 2.3:

(i) 03, is just the union of seven lines and union of three planes.

(ii) 03 is just plane.

(iii) 03! is line of cyclic ten. Also, it is intersection of fifteen hyperplanes covered the whole
space.
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3. Extension of Arcs in PG (5, 2) by Size and Degree

In this section, each (k;r)-arc in Theorem 2.2 will be extended by its size and degree. The
processes that are used to do the extension are as in the following procedures.

1. Determine the first hyperplane 7 that meets the orbit O}, in r points.

2. Find the extension points to 0}, = Qfo to extend the degree one step, which is the set E; =
T — leo.

3. Find the set of index zero .CO with respect to ij = Q?’_lU{pj}, pj EE1<j<|E

4. Check whether the set Q?J is complete or incomplete arc.

i. If it is incomplete, then make a loop on C, until Q?j be complete, and then back to step 2
with respect to ij and go through the next steps.

ii. If it is complete, then back to step 2 with respect to ij and go through the next steps.
5.1f j = |E;|, then we stop.

The GAP program (https://www.gap-system.org.) is using to perform the algorithms in this
work.

Examples 3.1:

(i)There are 18 points 3,5,6,12,15,18,20,23,26,29,30,33,35,47,53,54,59,63 can be adding
to03, = Qg", (21;13)-complete arc to do the extension as following.

Let Q3 = Q¥°U{3}. The T;-distribution of Q3 is (9,10,13,14)=(20,22,12,9), and the c;-
distribution of Q3 is (3,5) = (26,15). Since ¢, = 0, then Q3 is (22; 14)-complete arc.

Let 9%% = QF°U{3,5,6,12,15,18,,20,23,26,29,30,33,35,47,53,54,59,63} . The T; -
distribution of Q§3 is (17,19,21,31) = (12,38,12,1), and the c;-distribution of Q§3 is (0) =
(24). Since ¢y # 0, then Q53 is (39;31)-incomplete arc. To be complete, 24 points are
adding to Q%3 to be complete. These points are 2, 8, 9, 11, 14, 17, 21, 24, 27, 32, 36, 38, 39,
41, 42, 44, 45, 48, 50, 51, 56, 57, 60, 62. So, 953U{2, 8,9, 11, 14, 17, 21, 24, 27, 32, 36, 38,
39,41, 42, 44, 45, 48, 50, 51, 56, 57, 60, 62} = PG(5,2) is (63; 31)-complete arc.

(ii)There are 24 points 3,6,7,9,10,16,18,19,21,23,25,26,31,32,33,34,37,38,40,52,56,58,61,62
can be adding to0] = 5", (9; 7)-complete arc to do the extension as following.

Let Q3 = Q?OU{3}. The T;-distribution of @3 is (3,4,5,6,7,8) = (12,15,16,11,4,5), and the
¢;-distribution of Q3 is (3,5) =(26,15). Since ¢, = 0, then Q3 is (10; 8)-complete arc.

Let Q37 = 9P°U{3,6,7,9,10,16,18,19,21,23,25,26,31,32,33,34,37}. The T;-distribution of
037is (10,11,12,13,14,15,16,24) = (3,12,14,16,12,4,1,1), and the c;-distribution of Q37 is
(0,1) = (30,7). Since ¢, # 0, then Q37 is (26;24)-incomplete arc. To be complete, 30 points
can be adding to @37, but only 16 of them enough to make Q37complete. These points are 2,

4,5,11,12,13,14,17,20,24,27,28,30,35,39,41. So, 37U¢ 2,
4,5,11,12,13,14,17,20,24,27,28,30,35, 39,41} is (42; 24)-complete arc.
(iii) There are 24 points 2,6,9,11,12,13,18,21,22,24,26,29

32,34,35,36,39,40,41,43,53,59,60,61 can be adding to03 = ng, (7; 7)-ccomplete arc to do
the extension as following.

Let Q3 = QF°U{2}. The T;-distributions of Q3 is (3,4,7,8) = (28,28,4,3), and the ;-
distribution of Q2 is (1,3) = (48,7). Since ¢, = 0, then Q3 is (8; 8)-complete arc.

Let Q3 = Q0°U{2,6,9}. The T;-distribution of Q3 is (3,4,5,6,7,8,9,10)=(6,22,22,6,2,2,2,1),
and the c; -distribution of Q3 is (0,1) = (32,21). Since ¢y, # 0, then Qg is (10;10) -
incomplete arc. To be complete, 32 points can be adding to Qg . But only four of them make
Q4 complete arc. These points are 3, 4, 5, 7. So, QaU{3, 4, 5, 7} is (14; 10)-complete arc.
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(iv) There are 28 points 2, 6, 9, 10, 11, 12, 13, 18, 19, 21, 24, 26, 28, 29, 32, 34, 35, 36, 37,
39, 40, 41, 46, 53, 55, 59, 60, 61 can be adding to03' = Q5°, (3;3)-complete arc to do the
extension.
Let Q3; = QP°U{2}. The T;-distribution of Q%; is (1,2,3,4) = (24,24,8,7), and the c;-
distribution of Q3, is (3,7) = (56,3). Since ¢, = 0, then Q%, is (4;4)-complete arc.
Let Q32 =QP°U{2,6,9,10,11,12} . The T; -distribution of Q3% is ( 2,3,4,5,6,7,9 ) =
(6,8,20,18,6,4,1), and the c;-distribution of Q12 is (0,1) = (32,22). Since ¢ # 0, then Q32 is
(9; 9)-incomplete arc. To be complete there are 32 points can be adding to @12, but only six
of them, 3,4 ,5,7,8,14 make Q3% (15;9)-complete arc.

The four orbits Q%°, QF°, QF°, and Q9 gave the following complete arcs as in Table
I:
Let p denote the numbers of points which can be add to extension arc;
# denote the number of points, which that add to make extension arc complete;
S denote the size of extension arc;
D denote the degree of extension arc.

Table 1: Orbit as an Arc

No. Orbit T;-distrubution ¢;-distrubution S D
1 9% (Ty, Ti3) = (42,21) (co) = (42) 21 13
2 Q7 (T3, Ts, T7)= (27,27,9) (c3,¢5) = (27,27) 9 7
3 97 (T3, T7)= (56,7) (c3) = (56) 7 7
4 21 (Ty, T3)= (48,15) (c;) = (60) 3 3

The extension of the arcs in Table 1 with respect to the degree and size are given in Tables
2,3,4, and 5.

Table 2: Extension of (21;13)-complete arc

j ;’1‘ T;-distrubution c;-distrubution S. D. p
1 o (To, Tyo, Tas, Tra)=(20,22,12,9) (cc5)=(26,15) 22 14 0 0
2 Q% (Ty Ty T Tis Tus Tus)=(1020,126,123) (@ ?;21’;3;:(8’ B 15 8 2
3 53 (T9' TlOl Tlll T12' T13T14—l 711])_51 T16)=(4916916963438a85 (Co, C1)=(24,15) 24 16 24 2
4 g”‘ (To, Ty1, Th3, Tys, T17)=(4,32,10,16,1) (cg,c1)=(24,14) 25 17 24 4
5 gs (To, Ty0, T11, Th2) T13T1§,;175,1§’16, Tig)=(1,3,15,17,7 (co c1)=(24.13) 26 13 24 4
To, Tro) Tit, T1z TyaTan Tus, Tier Tyn » Too) =(1,1,7,
6 51,76 (9 100 f11, 112 11; 11147;5541-61) 17 19) ( (COJCl):(24312) 27 19 24 4
b7 (T10' Tll’ T12' T13! T14T15! T161 T17! T18 4 TZO):(I’S’I —
7 QF 15597520 (coc))=(24,11) 28 20 24 8
Ti0,Ti1, T12, Thz, T1aTis, Tig, Ti7, Tag » To1)=(1,1,7,
8 31,78 ( 10,411, £12, 413 1;4—1 ;57 9163 41'17) 18 21) ( (COJCl)=(24’10) 29 21 24 8
Ti1,T12, T13, Tha, TisTie, Ti7, Tig, Tho, To2)=(2,2,14
9 31,’9 (11 12,113, 114 116581160 61'72 21?) 19 22) ( (COlcl):(2479) 30 22 24 12
P1o (Tll'le'T131T14-'T15T16'T17IT18'T19IT201T23) —
10 QF 620156104 L0 (coc)=(24,8) 31 23 24 12
Tys, Tyz Trar Tosr TaTir Tigs Tror Tao) Toa)=(1,5,1
11 31‘)11 (12 13, 114 1; 15161117111581591)20 24-) ( (COﬂcl):(24’7) 32 24 24 12
12 P12 (T131 T14-l TlS' T16T17' T181 TZO' T21' T25)=(3a10a8a]49 (CO' Cl):(24,6) 33 25 24 12
3 18,6,2,1,1)
13 31"13 (T13; T14-: T15, T167;157'27;1§7' ;1119,;210), T21, T26):(1’7757 (CO, Cl):(24,5) 34 26 24 14
14 g“ (T14, T15, Ti6, Tr7Tag Thoy T2o, T21, T27)=(4,6,10,18,  (co, €1)=(24,4) 35 27 24 16
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16,4,2,2,1)
Tis, Tie, T17, TigThg, Too, Toq, To5)=(6,10,14,16,10,
15 5715 ( 15> 4160 417, 118119 240’2j; 28) ( (CO,C1)2(24,3) 36 28 24 18
16 Qb (T15'T16'T17'T18T19'T2()2'7;2)1:T29)=(2:8:12316’14’8 (coc)=(242) 37 29 24 18
17 Q987 (Tig T, Tig T1oT20, To1, T30)=(6,6,18,20,6,6,1) (co, €1)=(24,1) 38 30 24 20
18 P1s (Ty7,Tho, Toq, T51)=(12,38,12,1) cp=24 39 31 24 24
3
Table 3: Extension of (9;7)-complete arc
. pj 1 9 Ci-
j 3 T;-distrubution distrubution D. P #
P1 _ (¢1,€2,€3,€4)
1 7 (T3, Ty, Ts, Ty, T7, Tg)=(12,15,16,11,4,5) = (12.24.13,4) 10 8 0 0
2 g (Ts, Ty, Ts, To, Ty, Tg, To)=(7,12,14,16,8,4,2) (00'6012'8628)):(1 19 16 2
3 53 (T5, Ty, Ts, Tg, T Tg, Ty, T19)=(4,10,10,15,16,5,2,1) (60’611))2(30’2 12 10 30 4
4 54 (T3,T4_,T5,TG,T7,Ts,Tg,7;01,)7111):(1,6,13,14,14,10,2, (Co,C13)=(30,2 13 11 30 6
5 55 (TS' T4' TS' T6' T7T8' T9' Tioi 711)1! T12)=(1,2,8,18,14,9,8, (COJ 6137(3051 14 12 30 6
6 56 (T3’T5'TG’T7'T8’T9'TlO’Tlll)'T13)=(1’5’14’11’127676’1 (Co,C1§)=(30,1 15 13 30 6
7 57 (Ty, Ts, Te, T;, Tg, Tg, Ty, z;li,)TM):(l,2,10,16,14,10,5, (co, C1;)=(30,1 16 14 30 6
8 58 (TS' T6' T7’ T8' T9' TlO' Tll' 7;152' T15)2(37371491998999531 (CO' Clg):(3091 17 15 30 8
9 59 (Ts, T, T7, Tg, To T, Tll,i"llz), Tie) =(1,2,11,15,15,9,5,  (cq, C1§)=(30,1 18 16 30 8
10 510 (TB'T7'TS'T9'T10T11!T12'7111)3!T17)=(3a3a15a18»9»875:1 (COJC12)=(3051 19 17 30 10
11 ;711 (Te, T7,Tg, To, T1oTh1, 51;:17'113:1’;'14: T15)=(1,3,8,19,13, (o, 5132):(30,1 20 18 30 10
12 piz (Te, T7,Tg, ToT1o, Thy, Tiz, Tis, Tha Tho)=(1,1,3,17,17, (¢, €1)=(30,1
p 10.9.2,2.1) 2) 21 19 30 12
piz (T7,Tg To, TroT11, Thz, Thz, Tra Tis , T21)=(1,2,12,14,1 - (co, €1)=(30,1
13 p 4134,1.1,1) ) 22 20 30 14
P14 (TS' T9' TIO' T11T121 T13' T14l T151 T21):(2a6a14314714a1 (COl Cl):(3091
14 7 492.1,1) 0) 23 21 30 14
To, T10,T11, T12 T3, T1a, Tie, The, , To2)=(5,8,15,18,11,
15 515 ( 9 110,411, 12413 143’11’51’136 22) ( (CO,C1)2(30,9) 24 22 30 14
T, T10, T11, T12 T3, T14, T1s, T1e, , T23)=(1,9,10,15,18,
16 516 ( 9110 111, 12413 14—7’11’51’136 23) ( (CO,C1)2(30,8) 25 23 30 16
17 P17 (T10'T11' T12'T13T14! T15' T16'T24):(3’12314>16,12a431 (COJ C1)=(30,7) 26 24 30 16
4 1)
18 P18 (T10'T11' T12'T13' T14-' T15!T16' TZS):(274714919,14’7’2 (COJ 61)2(30,6) 27 25 30 18
4 1)
19 g (hwfizhis T hs T“’S”' R GEIANL (05 28 26 30 20
20 ;’20 (Tll' TlZ' T13IT14—' T15' T161i11)17' T27):(1>4>139243143432 (C(); Cl):(30,4) 29 27 30 24
21 gpn (whizhis i his T“”IT)”’ R R (LIO20I02 () e-303) 30 28 30 24
22 322 (Ty3,T14, Tis, Ther Ty, T29)=(3,16,23,16,4,1) (cg,c1)=(30,2) 31 29 30 26
23 P23 (Th4, Tys, Tig, Thg, T30)=(7,24,23,8,1) (cg,c1)=(30,1) 32 30 30 26
7
24 Qb (Tys, Ty Tr7, T31)=(15,12,15,1) co =30 33 31 30 30
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Table 4: Extension of (7;7)-complete arc.
Ci-

. pj T .
j 5 T;-distrubution distrubution D P #
_ (c1,¢3)
1 on (Ts, Ty, Ty, Ts)=(28,28 4.3) e 8 8 0 0
2 o (T3, Ty, Ts, Ty, Tay To)=(14,28,14.2,4,1) (o, 013)2(32’2 9 9 32 6
30P BT T Tl Bo=6222262220) @Al 0 10 32 g
I o R T T i L
5 ps (T, Ts, Te, ToTo, Tro, Typ)=(10,18,18,12,2.2,1) (€0, 613)2(32’1 2 12 32 4
6 O (L ToToTyToTyTu )= 1224144220 (@O i3 3 320 4
7 g7 (T4' TS’ T6' T7’ T8' T9' TlO' ’Til)l' T14-):(27672092296929272 (CO’ C1;)Z(32,1 14 14 32 10
8 gs (Ts, T, T, Tg, To, Ty 1, Ty 5)=(4,16,18,16,4,4,1) (o Clg):@z’l 15 15 32 12
9 O (TeTnTeToTuTulo=(2180612220  ©@9PE2 16 16 32 10
100 Q8 (Te T Ty To TaoTun T, Ti)=(18.18.10822.) @) 20717 32 12
11 511 (T;,Tg, To, T1oT11, T12, T1)=(12,20,16,6,4,4,1) (o 61?2)2(32’1 18 18 32 14
12 Q% (Ty,TyToTyo Tiy Tip Tio)=(6,1420,124,6,1) (o 613)2(32’1 19 19 32 14
13O0 (T, Ty To TooTin Tao Tas To)=(2822.16662.) @V G210 20 32 16
40 (T Ty T Tule Ty T)=@s180282.)  @arC2l a0 a1 30 g

15 515 (To, Tro) T11, T12T13, Tha, T22)=(12,20,16,8,4,2,1) (co,c1)=(32,9) 22 22 32 18
16 5”’ (To, Tro) T11, T12T13) Tha T23)=(4,18,18,12,8,2,1) (¢o,¢1)=(32,8) 23 23 32 20
17 517 (T91 T10' Tll' T12T13, T14' T24):(2989209183109491) (COl Cl):(3297) 24 24 32 20

18 518 (T10!T11' T12, T13, T14: T15; T161 TZS):(6712:20:1856,1) (CO: C1)=(3076) 25 25 32 22

19 519 (Th0, T11, T12, Thz, Tiay Tos)=(2,8,16,24,12,1) (€0, ¢1)=(30,5) 26 26 32 22
20 520 (T11’ T12’ T13l T14—! T15! T27):(2’16724>16,431) (CO! C1)=(3274) 27 27 32 24
21 521 (T12, Th3, T1g, Tis, Tog)=(6,24,24,8,1) (coc1)=(32,3) 28 28 32 28
22 b2 (Ty3, T14, T15, To9)=(14,32,15,1) (coc1)=(322) 29 29 32 26
23 957 (T14, T1s, T30)=(30,32,1) (corc)=(32,1) 30 30 32 28
24 0y (Tis, T32)=(62,1) ©=32 3 31 32 3
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Table S: Extension of (3;3)-complete arc.
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j 5" T;-distrubution c;-distrubution S. D. P #
1 0 (Ty, Ty, Ts, T4)=(24,24.8,7) (c3,c;)=(563) 4 4 0 0
2 gi (Tl'T21T3’T4J TS):(127247167873) (Cly C3)=(48,10) 5 5 0 0
3 5 (T1, Ty, T3, T4, Ts, Tg)=(6,18,20,12,6,1) (co,c1)=(3225) 6 6 32 2
4 P (T4, Ty, Ts, Ty, Ts, Te, T)=(2,12,22,16,6,4,1)  (co,c1)=(3224) 7 7 32 4
5 9% (Ty, Ty, To, Tg)=(14,38,10,1) (Coc)=(3223) 8 8 32 2
Ps (T2, T3, Ty, Ts, Te, T7, To)= _
6 Oz (6,8.20,18.641) (coc)=(3222) 9 9 32 6
7 gi (TZ; T3, T4., T5; T5; T7.1’I)110):(2,8,16,16,12,8, (C0,01)=(32,21) 10 10 32 6
g g TaTuTsTe T17,27§;,17)’11):(2,2,14,16,14 (Coc)=(220) 11 11 32 6
Do (T3'T4'T5'T6:T7:T8;T9: T12) :(2,10,14,16, _
9 05 14.42.1) (corc1)=(32,19) 12 12 32 6
10 gh (T3, Ts, T7, Ty, T13)=(2,24,30,6,1) (co,c1)=(32,18) 13 13 32 8
11 grn TeTsTeTnTs 17;33,2T20,1;"14)=(2,10,14,20, (Coc)-GLIT) 14 14 32 8
12 giz (T4: T5; T6T7; T867194’2102;§111); T15):(2,2,14,2 (Co,Cl):(32,16) 15 15 3 3
13 gpp (slelnlods o) 1 Mo @8.22.1% (0 c)=(215) 16 16 32 12
14 5’14 (T6: T7; T8: T9T10;7;112, 511257117):(4,18,18,10 (CO,C1)2(32,14) 17 17 3 12
15 Qhts (Te,Ts, T10, T12T18)=(4,36,18,4,1) (co,c1)=(32,13) 18 18 32 12
16 gis (T6r T7:T8rT9T10J178L18; 21125 T19)2(2,2,16,20, (CO,C1)=(32,12) 19 19 30 14
i gzy ToTeToTwlhinTi {)13 Lo @8I812 (o e)=G211) 20 20 32 14
P1is (T7,T8,T9, TlOJTll'T12'T13'T21):(2a4a10a2 —
18 Qa1 11444 (co,c1)=(30,10) 21 21 32 18
19 gig (Tg, Tg, T10' T11, T12,6Ti;,, T22)2(4,6,18,20,8, (Co, 61)2(30,9) 27 2 30 16
20 gio (To, T1, T11:T12'T13i;23):(6,16a14,16,10, (Co, €1)=(32,8) 23 23 30 18
21 gil (T9' TlO' Tlli T12' ’1'1'15:471};: T24):(2589209183 (C(); 61)2(32’7) 24 24 32 20
22 giz (T10,T11, T12, Ty3, Tlitj T,5)=(6,12,20,18,6, (Co, ¢1)=(32,6) 25 25 30 2
23 §i3 (T11, le, T13, T14,, T151,)T26):(10,20,20,10,2 (CO, 61)2(32’5) 26 26 30 2
24 554 (T11,T12, T13, T14, Tlfi T,7)=(2,16,24,16,4, (Co,€1)=(32,4) 27 27 30 24
25 Qb (Tip,Ti3,Tia, Tus T2)=(6,24,24.8,1) (coc1)=(32,3) 28 28 32 28
26 Q% (T13, T14, T1s, T29)=(14,32,16,1) (co,c)=(32,2) 29 29 32 26
27 Q% (T14, T1s5, T30)=(30,32,1) (co,c1)=(32,1) 30 30 32 28
28 Qpz (Tys, Ta1)=(62,1) Co=32 31 31 32 32
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4. Conclusion

From Tables 1 to Table 5 the following are concludes:

m3q(5;2) =58, my9(5;2) =57, myg(5;2) 256, my,(5;2) =53, my(5;2) =48,
mys(5;2) =47, my,(5;2) =44, my3(5;2) =243, my,(5;2) =240, my,(5;2) = 37,
myo(5;2) =36, myo(5;2) =33, myg(5:2) =32, my;(52) =29, mye(52) =28
my5(5;2) = 15, mqyu(5;2) = 24, my3(5;2) =23, my,(5;2) =20, my,(5;2) =19,
mqi(5;2) =18, mq(5;2) =13, mg(5;2) =12, m,(5;2) =11, mg(5;2) =10,

me(5;2) =5, m,(5;2) = 4.

The next step is to improve the above constraints, and study all getting arcs in this research in
view of coding theory.
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