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ABSTRACT

The purpose of this paper is to prove the existence of 17 new linear [337,3,318] 1,
[289,3,271]19, [266,3,249]19, [246,3,230]10, [219,3,204]19, [206,3,192]19, [181,3,168]1s,
[157,3,145]19, [141,3,130]19, [120,3,110]19, [112,3,103]19, [82,3,74]19, [72,3,65]19,
[54,3,48]19, [37,3,32]19, [26,3,22]19, [13,3,10]19 codes by geometric structure method in
PG(2,19) .

Keywords: Linear code, [n ,k ,d]q codes, Finite geometry, (k ,r)-arc.
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gailall

[337,3,318]19, [289,3,271]10, xnaa dohad 585 17 2939 <) sa Gaadl i (e Cangll
[266,3,249],9,[246,3,230]19, [219,3,204110,[206,3,192]19, [181,3,168]19, [157,3,145];9,
[141,3,130]19, [120,3,110]39, [112,3,103]y9, [82,3,74]19, [72,3,65]19, [54,3,48]19,

‘;LLLN\ (S5ieaal) & ‘;.u.lgj\ ( <_\:\S_)ZJ\) il Ayl ddauls [37,3,32]19, [26,3,22]19, [13,3,10]19
PG(2,19)
A(K D)= Gesdlle Lginal) danigh o[,k ,d]g chead) cdbhasl) cojadl daalidall clalsl)

1. Introduction [1]

Let GF(q) denote the Galois field of q elements and V(3,q) be the vector space of
row vectors of length three with entries in GF(q) . Let PG(2,q) be the corresponding
projective plane. The points of PG(2,q) are the non-zero vectors of V(3,q) with the
rule that X= (x1,X2,x3) and Y= (8 X1, & X2, § X3) represent the same point , where § €
GF(q)\ {0} .The number of points of PG(2,q) is g>+g+1.,If the point P(X) is the
equivalence class of the vector X, then we will say that X is a vector representing P(X) .
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A subspace of dimension one is a set of points all of whose representing vectors form a
subspace of dimension two of V(3,q) . Such subspaces are called lines. The number of
lines in PG(2,q) is g?+g+1. There are g+1 points on every line and g+1 lines through
every point .

1.1 Definition ' Double Blocking set ™ [5]
A double blocking set in a projective plane PG(2,q) is a set S of points with the
property that every line contains at least two points of S .

1.2 Definition ' A (k,r) —arc " [2]

A (k,r) —arc Kiin PG(2,q) isa set of k points with condition no line of the plane
contains more then k points and there exists at least one line of the plane
which contains k points .A (k,r) —arc is called complete arc if is not contained
in a (k+1,r)-arc.

1.3 Definition ' The Linear [n,k,d]q codes ™ [4]

The linear codes [n,k,d]q in PG(2,g) where n is the length of codes and kis
the dimension of codes, and minimum Hamming distance between the codes is
called d over the Galois field GF(q) .

1.4 Definition ' i-secant " [1]
Aline L in PG(2,q) is an i-secant of a (k, r)-arc if | L N KI=i
1.5 Theorem 1: [ 4]

There exists linear [n,3,d] g codes if and only if there exists an (n ,n-d)-arc in
PG(2,0)

2. The geometrical structure method in PG(2,19) .

Let A=(1,2,21,41) be the set of reference unit and reference points in PG(2,13)
where 1=(1,0,0), 2=(0,1,0),21=(0,0,1) ,41=(1,1,1)
A'is (4,2)-arc, since no three points of A are collinear,
[1,2]=[1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20]
[1,21]=[1,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39]
[1,41]=[1,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58]
[2,21]=[2,21,40,59,78,97,116,135,154,173,192,211,230,249,268,287,306,325,344,363]
[2,41]=[2,22,41,60,79,98,117,136,155,174,193,212,231,250,269,288,307,326,345,364]
[21,41]=[3,21,41,61,81,101,121,141,161,181,201,221,241,261,281,301,321,341,361
,381]
The diagonal points of A are the points {3,22,40} where,L1 N Ls = 3; Lo NLs =22; Lz N
L4 =40.
There are one hundred and one points of index zero for A, which are:
62,63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,80,82,83,84,85,86,87,88,89,90,91,92,9
3,94,95,96,99,100,102,103,104,105,106,107,108,109,110,111,112,113,114,115,118,119,
120,122,123,124,125,126,127,128,129,130,131,132,133,134,157,138,139,140,142,143,1
44,145,146,147,148,149,150,151,152,153,156,157,158,159,160,162,163,164,165,166,16
7,168,169,170,171,172,175,176,177,178,179,180,182,183,184,185,186,187,188,189,190
,191,194,195,196,197,198,199,200,202,203,204,205,206,207,208,209,210,213,214,215,
216,217,218,219,220,222,223,224,225,226,227,228,229,232,233,234,235,236,237,238,2
39,240,242,243,244,245,246,247,248,251,252,253,254,255,256,257,258,259,260,262,26
3,264,265,266,267,270,271,271,273,274,275,276,277,2782,79,280,282,283,284,285,286
,289,290,291,292,293,294,295,296,297,298,299,300,302,303,304,305,308,309,310,311,
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312,313,314,315,316,317,318,319,320,322,323,324,327,328,329,330,331,332,333,334,3
35,336,337,338,339,340,342,343,346,347,348,349,350,351,352,353,354,355,356,357,35
8,359,360,362,365,366,367,368,369,370,371,372,373,374,375,376,377,378,379,380
Hence ,A is incomplete (4,2)-arc .

3. The Conics in PG(2,19) Through the Reference and Unit Points

The general equation of the conic is :

a1 x?%; + ax?, + azx?s + agx1x, + asxx3 + agx,x3 =0 ... (1)

By substituting the points of the arc A in (1), then:

1=(1,0,0) implies that a; =0, 2 =(0,1,0), then a. =0, 21 = (0,0,1), then

a3z =0,41=(1,1,1), then

a,=a,=a3=0

a+as+as=0.

Hence, from equation (1)

aXxixotasXxixztasxex3=0 ... (2)

If a; = 0, then the conic is degenerated, therefore for as # 0, similarly as # 0

and as £ 0,

Dividing equation (2) by a4, one can get:

X1 X+ axiXs+PBx2x3=0

where @ = as/a, , [ = agla,

then g =—(1+ a) ,since 1+a+£=0 (mod 13).

where a # 0 and o # 12 , for if o = 0 or a = 12, then degenerated conics, thus a = 1, 2, 3,
4,5,6,7,8,9,10,11,12,13,14,15,16,17 and can be written (2) as :

X1X + ax;x3 — (1 + @)xx3 =0 ... (3)

The equation and the points of the conics of PG(2,19) through the reference and unit
points

1. If a= 1, then the equation of the conic

Ci= x1xy +x1x3 + 17x,x3 = 0,

the points of Cy:
{1,2,21,41,73,89,110,124,153,170,179,209,218,235,264,278,299,315,328,348} which is
a complete (20,2)-arc, since there are no points of index zero.

2. If a= 2, then the equation of the conic Co =  x;x, + 2x1x3 + 16x,x3 = 0,

the points of C; :
{1,2,21,41,70,95,99,129,142,169,183,210,223,234,257,282,292,312,334,379}, which is
a complete (20,2)-arc, since there are no points of index zero .

3. If a= 3, then the equation of the conicCzs =  x;x, + 3x;x3 + 15x,x3 = 0,

the points of Cs :
{1,2,21,41,72,80,102,128,144,172,188,195,217,244,256,276,297,322,355,380 }, which
is a complete (20,2)-arc, since there are no points of index zero.

4. If a= 4, then the equation of the conic C4 =  xyx, + 4x,x3 + 14x,x3 = 0,

the points of Ca:
{1,2,21,41,67,91,109,123,138,171,189,194,220,240,267,283,293,329,358,

374}, which is a complete (20,2)-arc, since there are no points of index zero.

5. If a=5, then the equation of the conic Cs =  x;x, + 5xyx3 + 13x,x3 = 0,

the points of Cs:
{1,2,21,41,77,85,106,119,140,167,184,204,215,246,251,285,320,335,359,371 }, which
is a complete (20,2)-arc, since there are no points of index zero.
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6. If a= 6, then the equation of the conicCe = x1x; + 6x1x3 + 12x,x3 = 0,
the points of Ce:
{1,2,21,41,75,93,115,133,148,168,177,200,213,239,260,290,311,337,350,373 }, which
is a complete (20,2)-arc, since there are no points of index zero.

7. 1f =7, then the equation of the conic C7 =  xyx, + 7x1x3 + 11x,x3 = 0,
the points of C-:
{1,2,21,41,65,88,112,132,146,158,176,206,228,237,277,305,308,338,356,368 }, which
is a complete (20,2)-arc, since there are no points of index zero.

8. If a= 8, then the equation of the conic Cg =  x;x, + 8x;x3 + 10x,x3 = 0,
the points of Cs:
{1,2,21,41,76,96,100,118,147,162,187,199,216,262,279,291,316,331,360,

378}, which is a complete (20,2)-arc, since there are no points of index zero.

9. If =9, then the equation of the conic Co =  xyx, + 9xyx3 + 9xyx3 = 0,

the points of Co:
{1,2,21,41,66,90,103,125,139,156,190,197,245,252,286,303,317,339,352,

376}, which is a complete (20,2)-arc, since there are no points of index zero.

10. If a= 10, then the equation of the conicCio = x;x, + 10x;x3 + 8x,x3 = 0,
the points of Cio:
{1,2,21,41,64,82,111,126,151,163,180,226,243,255,280,295,324,342,346,

366}, which is a complete (20,2)-arc, since there are no points of index zero.

11. If a= 11, then the equation of the conicC11 =  x;x, + 11x;x3 + 7x,x3 = 0,
the points of Ci1:
{1,2,21,41,74,86,104,134,137,165,205,214,236,266,284,296,310,330,354,

377}, which is a complete (20,2)-arc, since there are no points of index zero.

12. If a= 12, then the equation of the conicCi12 =  x;x, + 12x;x3 + 6x,x3 = 0,
the points of Cy2:
{1,2,21,41,69,92,105,131,152,182,203,229,242,265,274,294,309,327,349,

367}, which is a complete (20,2)-arc, since there are no points of index zero.

13. If a= 13, then the equation of the conicCiz = x;x, + 13x;x3 + 5x,x3 = 0,
the points of Cya:
{1,2,21,41,71,83,107,122,157,191,196,227,238,258,275,302,323,336,357,

365}, which is a complete (20,2)-arc, since there are no points of index zero.

14. If a= 14, then the equation of the conicCws =  x3x, + 14x;x3 + 4x,x3 = 0,
the points of Cy4:
{1,2,21,41,68,84,113,149,159,175,202,222,248,253,271,304,319,333,351,

375}, which is a complete (20,2)-arc, since there are no points of index zero.

15. If a= 15, then the equation of the conicCis =  x;x, + 15x;x3 + 3x,x3 = 0,
the points of Cys:
{1,2,21,41,62,87,120,145,166,186,198,225,247,254,270,298,314,340,362,

370}, which is a complete (20,2)-arc, since there are no points of index zero.

16. If a= 16, then the equation of the conicCis = x;x, + 16x;x3 + 2x,x3 = 0,
the points of Cie:
{1,2,21,41,63,108,130,150,160,185,208,219,232,259,273,300,313,343,347,
372}, which is a complete (20,2)-arc, since there are no points of index zero.

17. If a= 17, then the equation of the conic C17 = xyx, + 17x,x3 + x,x3 = 0,
the points of Cy7:
{1,2,21,41,94,114,127,143,164,178,207,224,233,263,272,289,318,332,353,369}, which
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is a complete (20,2)-arc, since there are no points of index zero.
4. Existence of [n,3,d]19 codes:

4.1 Existence of [337,3,318]19 codes
We take one conic, and take = PG(2,q) over Galois filed GF(q) contains 381

points and line, every line contains 20 points and every point there are 20 line, say C ,
letK=m -C1
{3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,22,23,24,25,26,27,28,29,3031,32,33,34,
35,,36,37,38,39,40,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,
64,65,66,67,68,69,70,71,72,74,75,76,77,78,79,80,81,82,83,84,85,86,87,88,90,91,92,93,9
4,95,96,97,98,99,100,101,102,103,104,105,106,107,108,109,111,112,113,114,115,116,1
17,118,119,120,121,122,123,125,126,127,128,129,130,131,132,133,134,135,136,137,13
8,139,140,141,142,143,144,145,146,147,148,149,150,151,152,154,155,156,157,158,159
,160,161,162,163,164,165,166,167,168,169,171,172,173,174,175,176,177,178,180,181,
182,183,184,185,186,187,188,189,190,191,192,193,194,195,196,197,198,199,200,201,2
02,203,204,205,206,207,208,210,211,212,213,214,215,216,217,219,220,221,222,223,22
4,225,226,227,228,229,230,231,232,233,234,235,236,237,238,239,240,241,242,243,244
,245,246,247,248,249,250,251,252,254,255,256,257,258,259,260,261,262,263,265,266,
267,268,269,270,271,272,273,274,275,276,277,279,280,281,282,283,284,285,286,287,2
88,289,290,291,292,293,294,295,296,297,298,300,301,302,303,304,305,306,307,308,30
9,310,311,312,313,314,316,317,318,319,320,321,322,324,325,326,327,329,330,331,332
,333,334,335,336,337,338,339,340,341,342,343,344,345,346,347,349,350,351,352,353,
354,355,356,357,358,359,360,361,362,363,364,365,366,367,368,369,370,370,372,373,3
74,375,376,377,378,379,380,381}.
The geometrical structure method must satisfy the following :

i.  Kiintersects any line of 7 in at most 19 points .

ii.  Every point not in K is on at least one 19-secant of K .
The point :
M=363,192,135,287,306,78,16,173,154,59,344,249,230,325,97,116,268,211,39,317,321
,111,181,66,331,376,177,221Are eliminated from K to satisfy (1) . The points of index
zero for 1,73,209 are added to K to satisfy (2) , then Kig = KU [1,73,209] / M
K19=[1,3,4,5,6,7,8,9,10,11,12,13,14,15,17,18,19,20,22,23,24,25,26,27,28,29,30,31,32,3
3,34,35,36,37,38,40,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,60,61,62,63,64
,65,67,68,69,70,71,72,73,74,75,76,77,79,80,81,82,83,84,85,86,87,88,90,91,92,93,94,95,
96,98,99,100,101,102,103,104,105,106,107,108,109,112,113,114,115,117,118,119,120,
121,122,123,125,126,127,128,129,130,131,132,133,134,136,137,138,139,140,141,142,1
43,144,145,146,147,148,149,150,151,152,155,156,157,158,159,160,161,162,163,164,16
5,166,167,168,169,171,172,174,175,176,178,180,182,183,184,185,186,187,188,189,190
,191,193,194,195,196,197,198,199,200,201,202,203,204,205,206,207,208,209,210,212,
213,214,215,216,217,219,220,222,223,224,225,226,227,228,229,231,232,233,234,235,2
36,237,238,239,240,241,242,243,244,245,246,247,248,250,251,252,254,255,256,257,25
8,259,260,261,262,263,265,266,267,269,270,271,272,273,274,275,276,277,279,280,281
,282,283,284,285,286,288,289,290,291,292,293,294,295,296,297,298,300,301,302,303,
304,305,307,308,309,310,311,312,313,314,316,318,319,320,322,324,326,327,329,330,3
32,333,334,335,336,337,338,339,340,341,342,343,345,346,347,349,350,351,352,353,35
4,355,356,357,358,359,360,361,362,364,365,366,367,368,369,370,370,372,373,374,375
,377,378,379,380,381].1s a complete (155,13) —arc as shown in table (1) .Let ; = m —
k1o
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={2,21,39,41,59,66,78,89,16,97,110,111,116,124,135,153,154,170,173,177,179,181,19
2,211,218,221,230,249,253,264,278,287,299,306,317,321,328,331,344,348,363,376,325
,315,268%} is (44,1)-blocking set as shown in table (1) .1 is of Redei -type contains the
line [1
={2,21,40,59,78,97,116,135,154,173,192,211,230,249,268,287,306,325,344363}/{40}
and one point on each line through the point 40 which are non-collinear points
42,60,79,85,112,132,107,152,126,93,145,184,164,172,198,223,233,244,257 by theorem
(1) ,there exists a projective [337,3,318]19 code which is equivalent to the complete
(337,19)-arc kig

Table (1)
I KN Li B: N Li
1 40 2,21,40,59,78,97,116,135,154,173,192,211,
230,249,268,287,306,325,344363
2 1,22,23,24,25,26,27,28,29,30,31, | 21,39
32,33,34,35,36,37,38

38 | 11,31,40,68,96,105,133,142,207, | 170,179,253
0 | 216,244,281,290,318,327,355,36
4

38 | 20,22,40,77,95,113,131,149,167, | 221
1 185,203,239,257,275,293,311,32
9,347,365

4.2 Existence of [289,3,271]19 codes
We take two conic, say C1 ,Cz,and let K= - C1 U C2

{3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,22,23,24,25,26,27,28,29,30,31,32,33,34
,35,36,37,38,39,40,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,
64,65,66,67,68,69,71,72,74,75,76,77,78,79,80,81,82,83,84,85,86,87,88,90,91,92,93,94,9
6,97,98,100,101,102,103,104,105,106,107,108,109,111,112,113,114,115,116,117,118,1
19,120,121,122,123,125,126,127,128,130,131,132,133,134,135,136,137,138,139,140,14
1,143,144,145,146,147,148,149,150,151,152,154,155,156,157,158,159,160,161,162,163
,164,165,166,167,168,171,172,173,174,175,176,177,178,180,181,182,184,185,186,187,
188,189,190,191,192,193,194,195,196,197,198,199,200,201,202,203,204,205,206,207,2
08,211,212,213,214,215,216,217,219,220,221,222,224,225,226,227,228,229,230,231,23
2,233,236,237,238,239,240,241,242,243,244,245,246,247,248,249,250,251,252,253,254
,255,256,258,259,260,261,262,263,265,266,267,268,269,270,271,272,273,274,275,276,
277,279,280,281,283,284,285,286,287,288,289,290,291,293,294,295,296,297,298,300,3
01,302,303,304,305,306,307,308,309,310,311,313,314,316,317,318,319,320,321,322,32
3,324,325,326,327,329,330,331,332,333,335,336,337,338,339,340,341,342,343,344,345
,346,347,349,350,351,352,353,354,355,356,357,358,359,360,361,362,363,364,365,366,
367,368,369,370,371,372,373,374,375,376,377,378,380,381}.The geometrical Structure
method must satisfy the following :

i.  Kintersects any line of 7 in at most 18 points .

ii.  Every point not in K is on at least one 18-secant of K .
The point :
M=3,9,10,11,13,15,17,363,77,112,144,192,30,177,54,184,135,300,84,47,61,100,111,19
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9,66,86,306,225,131,78,173,161,380,154,59,322,108,333,201,18,344,52,249,350,370,23
0,377,325,177,97,320,311,116,268,211,40,180,106 Are eliminated from K to satisfy (1)
. The points of index zero for 70,209 are added to K to satisfy (2) , then Kig =KU
[70,209] / M
K1e=[4,5,6,7,8,12,14,16,19,20,22,23,24,25,26,27,28,29,31,32,33,34,35,36,37,38,39,42,4
3,44,45,46,48,49,50,51,53,55,56,57,58,60,62,63,64,65,67,68,69,71,72,74,75,76,79,80,81
,82,83,85,87,88,90,91,92,93,94,96,98,101,102,103,104,105,107,109,113,114,115,118,11
9,120,121,122,123,125,126,127,128,130,132,133,134,136,137,138,139,140,141,143,145
,146,147,148,149,150,151,152,155,156,157,158,159,160,162,163,164,165,166,167,168,
171,172,174,175,176,178,181,182,185,186,187,188,189,190,191,193,194,195,196,197,1
98,200,202,203,204,205,206,207,208,212,213,214,215,216,217,219,220,221,222,224,22
6,227,228,229,231,232,233,235,236,237,238,239,240,241,242,243,244,245,246,247,248
,250,251,252,254,255,256,258,259,260,261,262,263,265,266,267,269,270,271,272,273,
274,275,276,277,279,280,281,283,284,285,286,287,288,289,290,291,293,294,295,296,2
97,298,301,302,303,304,305,307,308,309,310,313,314,316,317,318,319,321,323,324,32
6,327,329,330,331,332,335,336,337,338,339,340,341,342,343,345,346,347,349,351,352
,353,354,355,356,357,358,359,360,361,362,364,365,366,367,368,369,371,372,373,374,
375,376,378,381].Is a complete (289,18) —arc as shown in table (2) .Let 8, = m — ki4
={1,2,3,8,9,10,11,13,15,17,18,21,30,40,41,47,52,54,59,61,66,73,77,78,84,86,89,95,97,9
9,100,106,108,110,111,112,116,117,124,129,131,135,142,144,153,154,161,169,170,173
,177,179,180,183,184,192,199,210,211,218,223,225,230,234,249,253,257,264,268,278,
282,292,299,300,306,311,312,315,320,322,325,328,333,334,344,348,350,363,370,377,3
79,380} is (92,2)-blocking set as shown in table (2) .by theorem (1) ,there exists a
projective [289,3,271]19 code which is equivalent to the complete (289,18)-arc kis

Table (2)
| KisN Li B2 N Li
1 287 2,21,40,59,78,97,116,135,154,173,192,211,
230,249,268,306,325,344,363
2 22,23,24,25,26,27,28,29,31,32,33, | 1,21,30
34,35,36,37,38,39

38 | 31,68,96,105,133,207,216,244,28 | 11,40,142,170,179,253
0 1,290,318

327,355,364
38 | 20,22,113,149,167,185,203,221,2 | 40,77,95,131,257,311
1 ]39,275,293,329,347,365

4.3 Existence of [266,3,249]19 codes
We take 3 conic, say C1,C,Cs and let

K=mr -C1UC2UC3
{3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,22,23,24,25,26,27,28,29,30,31,32,33,34
,35,36,37,38,39,40,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,
64,65,66,67,68,69,71,74,75,76,77,78,79,81,82,83,84,85,86,87,88,90,91,92,93,94,96,97,9
8,100,101,103,104,105,106,107,108,109,111,112,113,114,115,116,117,118,119,120,121
,122,123,125,126,127,130,131,132,133,134,135,136,137,138,139,140,141,143,145,146,
147,148,149,150,151,152,154,155,156,157,158,159,160,161,162,163,164,165,166,167,1
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68,171,173,174,175,176,177,178,180,181,182,184,185,186,187,189,190,191,192,193,19
4,196,197,198,199,200,201,202,203,204,205,206,207,208,211,212,213,214,215,216,219
,220,221,222,224,225,226,227,228,229,230,231,232,233,236,237,238,239,240,241,242,
243,245,246,247,248,249,250,251,252,253,254,255,258,259,260,261,262,26 3,265,266, 2
67,268,269,270,271,272,273,274,275,277,279,280,281,283,284,285,286,287,288,289,29
0,291,293,294,295,296,298,300,301,302,303,304,305,306,307,308,309,310,311,313,314
,316,317,318,319,320,321,323,324,325,326,327,329,330,331,332,333,335,336,337,338,
339,340,341,342,343,344,345,346,347,349,350,351,352,353,354,356,357,358,359,360,3
61,362,363,364,365,366,367,368,369,370,371,372,373,374,375,376,377,378,381}.
The geometrical Structure method must satisfy the following :

i.  Kiintersects any line of 7 in at most 17 points .

ii.  Every point not in K is on at least one 17-secant of K .
The point :
M=40,22,61,10,79,363,225,100,192,320,135,350,77,177,287,30,66,306,112,54,184,131,
15,84,377,199,3,333,78,130,9,13,173,161,106,154,92,180,59,8,344,11,39,111,249,370,2
30,20,325,171,117,50,47,97,247,373,250,113,5,186,268,181,211,222,190 Are
eliminated from K to satisfy (1) . The points of index zero for 80,244 are added to K to
satisfy (2) , then K17 =KuU [80,244] / M
K17=[4,6,7,12,14,16,17,18,19,23,24,25,26,27,28,29,31,32,33,34,35,36,37,38,42,43,44,4
5,46,48,49,51,52,53,55,56,57,58,60,62,63,64,65,67,68,69,71,74,75,76,80,81,82,83,84,85
,87,88,90,91,93,94,96,98,101,103,104,105,107,108,109,114,115,116,118,119,120,121,1
22,123,125,126,127,132,133,134,136,137,138,139,140,141,143,145,146,147,148,149,15
0,151,152,155,156,157,158,159,160,162,163,164,165,166,167,168,174,175,176,178,182
,185,187,189,191,193,194,196,197,198,200,201,202,203,204,205,206,207,208,212,213,
214,215,216,219,220,221,224,226,227,228,229,231,232,233,236,237,238,239,240,241,2
42,243,244,245,246,248,251,252,253,254,255,258,259,260,261,262,263,265,266,267,26
9,270,271,272,273,274,275,277,279,280,281,283,284,285,286,288,289,290,291,293,294
,295,296,298,300,301,302,303,304,305,307,308,309,310,311,313,314,316,317,318,319,
321,323,324,326,327,329,330,331,332,335,336,337,338,339,340,341,342,343,345,346,3
47,349,351,352,353,354,356,357,358,359,360,361,362,364,365,366,367,368,369,371,37
2,374,375,376,378,381].1s a complete (266,17) —arc as shown in table (3) .Let B3 = m —
k7
={1,2,3,5,8,9,10,11,13,15,20,21,22,30,39,40,41,47,50,54,59,61,66,70,72,73,77,78,79,86
,89,92,95,97,99,100,102,106,110,111,112,113,117,124,128,129,130,131,135,142,144,15
3,154,161,169,170,171,172,173,177,179,180,181,183,184,186,188,190,192,195,199,209
,210,211,217,218,222,223,225,230,234,235,247,249,250,256,257,264,268,276,278,282,
287,292,297,299,306,312,315,320,322,325,328,333,334,344,348,350,355,363,370,373,3
77,379,380} is (115,3)-blocking set as shown in table (3) .
by theorem (1) ,there exists a projective [266,3,249]10 code which is equivalent to the
complete (266,17)-arc ki7

Table (3)
| Ki7N Li Bz N Li
1 116 2,21,40,59,78,97,135,154,173,192,211,230,249,287,268,3
06,325,344,363
2 23,24,25,26,27,2 | 1,21,22,30,39

8,29,31,32,33,34,
35,36,37,38
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380 | 31,68,96,105,133 | 11,40,142,170,179,355
,207,216,281,290
,318,327,364,244
,253

381 | 149,167,185,203, | 20,22,40,77,95,113,131,257
221,239,275,293,
311,329,347,365

4.4 Existence of [246,3,230]19 codes
We take 4 conic, say C1,C2,C3,Cs and let

K=emr -C1UC2UC3UCy
{3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,22,23,24,25,26,27,28,29,30,31,32,33,34
,35,36,37,38,39,40,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,
64,65,66,68,69,71,74,75,76,77,78,79,81,82,83,84,85,86,87,88,90,92,93,94,96,97,98,100,
101,103,104,105,106,107,108,111,112,113,114,115,116,117,118,119,120,121,122,125,1
26,127,130,131,132,133,134,135,136,137,139,140,141,143,145,146,147,148,149,150,15
1,152,154,155,156,157,158,159,160,161,162,163,164,165,166,167,168,173,174,175,176
,177,178,180,181,182,184,185,186,187,190,191,192,193,196,197,198,199,200,201,202,
203,204,205,206,207,208,211,212,213,214,215,216,219,221,222,224,225,226,227,228,2
29,230,231,232,233,236,237,238,239,241,242,243,245,246,247,248,249,250,251,252,25
3,254,255,258,259,260,261,262,263,265,266,268,269,270,271,272,273,274,275,277,279
,280,281,284,285,286,287,288,289,290,291,294,295,296,298,300,301,302,303,304,305,
306,307,308,309,310,311,313,314,316,317,318,319,320,321,323,324,325,326,327,330,3
31,332,333,335,336,337,338,339,340,341,342,343,344,345,346,347,349,350,351,352,35
3,354,356,357,359,360,361,362,363,364,365,366,367,368,369,370,371,372,373,375,376
,377,378,381}.
The geometrical Structure method must satisfy the following :

I.  Kintersects any line of 7 in at most 16 points .

ii.  Every point not in K is on at least one 16-secant of K .
The point :
M=40,59,22,30,61,161,3,5,140,79,363,66,112,181,186,100,177,47,192,39,320,10,184,6
0,135,350,131,106,130,225,86,287,15,306,326,333,78,117,222,173,54,199,154,7,9,180,
147,344,11,113,377,249,160,230,77,115,8,325,111,50,81,247,378,116,250,373,268,211,
20,Are eliminated from K to satisfy (1) . The points of index zero for 171,293 are added
to K to satisfy (2) , then Kis =KU [171,293] / M
K16=[4,6,12,13,14,16,17,18,19,23,24,25,26,27,28,29,31,32,33,34,35,36,37,38,42,43,44,
45,46,48,49,51,52,53,55,56,57,58,62,63,64,65,68,69,71,74,75,76,82,83,84,85,87,88,90,9
2,93,94,96,97,98,101,103,104,105,107,108,114,118,119,120,121,122,125,126,127,132,1
33,134,136,137,139,141,143,145,146,148,149,150,151,152,155,156,157,158,159,162,16
3,164,165,166,167,168,171,174,175,176,178,182,185,186,187,190,191,193,196,197,198
,200,201,202,203,204,205,206,207,208,212,213,214,215,216,219,221,224,226,227,228,
229,231,232,233,236,237,238,239,241,242,243,245,246,248,251,252,253,254,255,258,2
59,260,261,262,263,265,266,269,270,271,272,273,274,275,277,279,280,281,284,285,28
6,288,289,290,291,293,294,295,296,298,300,301,302,303,304,305,307,308,309,310,311
,313,314,316,317,318,319,321,323,324,327,330,331,332,335,336,337,338,339,340,341,
342,343,345,346,347,349,351,352,353,354,356,357,359,360,361,362,364,365,366,367,3
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68,369,370,371,372,375,376,381].ls a complete (246,16) —arc as shown in table (4) .

Let B, = m — kqq
={1,2,3,5,7,8,9,10,11,13,15,20,21,22,30,39,40,41,47,50,54,59,60,61,66,67,70,72,73,77,
78,79,80,81,86,89,91,95,99,100,102,106,109,110,111,112,113,115,116,117,123,124,128
,129,130,131,135,138,140,142,144,147,153,154,160,161,169,170,172,173,177,179,180,
181,183,184,186,188,189,192,194,195,199,209,210,211,217,218,220,222,223,225,230,2
34,235,240,244,247,249,250,256,257,264,267,268,276,278,282,283,287,292,297,299,30
6,312,315,320,322,325,326,328,329,333,334,344,348,350,355,358,363,373,374,377,378
,379,380%} is (135,4)-blocking set as shown in table (4) .by theorem (1) ,there exists a
projective [246,3,230]10 code which is equivalent to the complete (246,16)-arc kis

Table (4)
I KisN Li B4 N Li
1 |97 2,21,40,59,78,116,135,154,173,192,211,
230,249,268,287,306,325,344,363
2 | 23,24,25,26,27,28,29,31,32,33,34,35 | 1,22,30,39,21
,36,37,38

380 | 31,68,96,105,133,207,216,281,290, | 11,40,142,170,179,244,355
318,327,364,253
381 | 149,167,185,203,293,22,239,275,31 | 20,22,40,77,95,113,131,257,329
1,347,365

4.5 Existence of [219,3,204]19 codes
We take 5 conic, say C1,C2,C3,Cs, Csand let

K=mr -C1UCUC3UCsUCs
{3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,22,23,24,25,26,27,28,29,30,31,32,33,34
,35,36,37,38,39,40,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,
64,65,66,68,69,71,74,75,76,78,79,81,82,83,84,86,87,88,90,92,93,94,96,97,98,100,101,1
03,104,105,107,108,111,112,113,114,115,116,117,118,120,121,122,125,126,127,130,13
1,132,133,134,135,136,137,139,141,143,145,146,147,148,149,150,151,152,154,155,156
,157,158,159,160,161,162,163,164,165,166,168,173,174,175,176,177,178,180,181,182,
185,186,187,190,191,192,193,196,197,198,199,200,201,202,203,205,206,207,208,211,2
12,213,214,216,219,221,222,224,225,226,227,228,229,230,231,232,233,236,237,238,23
9,241,242,243,245,247,248,249,250,252,253,254,255,258,259,260,261,262,26 3,265,266
,268,269,270,271,272,273,274,275,277,279,280,281,284,286,287,288,289,290,291,294,
295,296,298,300,301,302,303,304,305,306,307,308,309,310,311,313,314,316,317,318,3
19,321,323,324,325,326,327,330,331,332,333,336,337,338,339,340,341,342,343,344,34
5,346,347,349,350,351,352,353,354,356,357,360,361,362,363,364,365,366,36 7,368,369
,370,372,373,375,376,377,378,381}.
The geometrical Structure method must satisfy the following :

1. Kiintersects any line of 7 in at most 15 points .

2. Every point not in K is on at least one 15-secant of K .
The point :
M=59,78,22,30,39,61,81,161,3,5,10,197,60,79,363,20,111,112,66,181,247,57,86,131,10
0,186,166,177,180,47,192,347,225,377,135,130,271,115,287,54,15,190,306,199,333,22
2,9,173,11,381,154,7,356,101,147,121,90,344,8,249,120,230,113,174,325,69,97,18,116,
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370,13,250,373,321,268,211,259,155,139,378

Are eliminated from K to satisfy (1) . The points of index zero for 251,359 are added to
K to satisfy (2) , then K15 =KU [251,359] / M
K15=[4,6,12,14,16,17,19,23,24,25,26,27,28,29,31,32,33,34,35,36,37,38,40,42,43,44,45,
46,48,49,50,51,52,53,55,56,58,62,63,64,65,68,71,74,75,76,82,83,84,87,88,92,93,94,96,9
8,103,104,105,107,108,114,117,118,,122,125,126,127,132,133,134,136,137,141,143,14
5,146,148,149,150,151,152,156,157,158,159,160,162,163,164,165,168,175,176,178,182
,185,187,191,193,196,198,200,201,202,203,205,206,207,208,212,213,214,216,219,221,
224,226,227,228,229,231,232,233,236,237,238,239,241,242,243,245,248,252,253,254,2
55,258,260,261,262,263,265,266,269,270,272,273,274,275,277,279,280,281,284,286,28
8,289,290,291,294,295,296,298,300,301,302,303,304,305,307,308,309,310,311,313,314
,316,317,318,319,323,324,326,327,330,331,332,336,337,338,339,340,341,342,343,345,
346,349,350,351,352,353,354,357,360,361,362,364,365,366,367,368,369,372,375,376].
Is a complete (219,15) —arc as shown in table (5) .

Let 35 =T — k15
={1,2,3,5,7,8,9,10,11,13,15,18,20,21,22,30,39,41,47,57,54,59,60,61,66,67,69,70,72,73,
77,78,79,80,81,85,86,89,90,91,95,97,99,100,101,102,106,109,110,111,112,113,115,116,
119,120,121,123,124,128,129,130,131,135,138,139,140,142,144,147,153,154,155,161,1
66,167,169,170,171,172,173,174,177,179,180,181,183,184,186,188,189,190,192,194,19
5,197,199,204,209,210,211,215,217,218,220,222,223,225,230,234,235,240,244,246,247
,249,250,256,257,259,264,267,268,271,276,278,282,283,285,287,292,293,297,299,306,
312,315,320,322,321,325,328,329,333,334,335,344,347,348,355,356,358,363,370,371,3
73,374,377,378,379,380,381} is (162,15)-blocking set as shown in table (5) .

by theorem (1) ,there exists a projective [219,3,204]10 code which is equivalent to the
complete (219,15)-arc kis

Table (5)
| KN Li Bs N Li
1 |40 2,21,59,78,97,116,135,154,173,192,211,230,249,268,2
87,306,325,344,363
2 | 23,24,25,26,27,28,29,3 | 1,21,22,30,39

1,32,33,34,35,36,37,38

38 | 31,68,96,105,133,207, | 11,40,142,170,179,244,355
0 |216,281,290,318,327,3
64,253

38 | 149,185,203,221,239,2 | 20,22,40,77,95,113,131,167,257,293,347,329
1 ]75,311,365

4.6 Existence of [206,3,192]19 codes
We take 6 conic, say C1,C2,C3,C4,Cs,Ceand let
K=mr -C1UCUC3UCsUCsU Cs
{3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,22,23,24,25,26,27,28,29,30,31,32,33,34
,35,36,37,38,39,40,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,
64,65,66,68,69,71,74,76,78,79,81,82,83,84,86,87,88,90,92,94,96,97,98,100,101,103,104
,105,107,108,111,112,113,114,116,117,118,120,121,122,125,126,127,130,131,132,134,
135,136,137,139,141,143,145,146,147,149,150,151,152,154,155,156,157,158,159,160,1
61,162,163,164,165,166,173,174,175,176,178,180,181,182,185,186,187,190,191,192,19
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3,196,197,198,199,201,202,203,205,206,207,208,211,212,214,216,219,221,222,224,225
,226,227,228,229,230,231,232,233,236,237,238,241,242,243,245,247,248,249,250,252,
253,254,255,258,259,261,262,263,265,266,268,269,270,271,272,273,274,275,277,279,2
80,281,284,286,287,288,289,291,294,295,296,298,300,301,302,303,304,305,306,307,30
8,309,310,313,314,316,317,318,319,321,323,324,325,326,327,330,331,332,333,336,338
,339,340,341,342,343,344,345,346,347,349,351,352,353,354,356,357,360,361,362,363,
364,365,366,367,368,369,370,372,375,376,377,378,381}.
The geometrical Structure method must satisfy the following :

1. Kintersects any line of 7 in at most 14 points .

2. Every point not in K is on at least one 14-secant of K .
The point :
M=40,59,78,97,22,25,30,39,3,61,81,101,5,8,9,197,60,79,117,363,11,90,112,181,225,86,
191,131,100,186,155,13,180,47,192,347,139,15,10,159,135,247,287,300,161,190,377,8
7,29,306,54,199,178,333,66,174,147,173,222,113,154,69,255,344,31,249,120,230,325,1
41,50,116,321,250,268,52,378Are eliminated from K to satisfy (1) . The points of index
zero for 188,373 are added to K to satisfy (2) , then
K =KU [188,373] / M
K14=[4,6,7,12,14,16,17,18,19,20,23,24,26,27,28,32,33,34,35,36,37,38,42,43,44,45,46,4
8,49,51,53,55,56,57,58,62,63,64,65,68,71,74,76,82,83,84,88,92,94,96,98,103,104,105,1
07,108,111,114,118,121,122,125,126,127,130,132,134,136,137,143,145,146,149,150,15
1,152,156,157,158,160,162,163,164,165,166,175,176,182,185,187,188,193,196,198,201
,202,203,205,206,207,208,211,212,214,216,219,221,224,226,227,228,229,231,232,233,
236,237,238,241,242,243,245,248,252,253,254,258,259,261,262,263,265,266,269,270,2
71,272,273,274,275,277,279,280,281,284,286,288,289,291,294,295,296,298,301,302,30
3,304,305,307,308,309,310,313,314,316,317,318,319,323,324,326,327,330,331,332,336
,338,339,340,341,342,343,345,346,349,351,352,353,354,356,357,360,361,362,364,365,
366,367,368,369,370,372,373,375,376,381].1s a complete (206,14) —arc as shown in
table (6) .Let B = T — kq4
={1,2,3,5,8,9,10,11,13,15,21,22,25,29,30,31,39,40,41,47,50,52,54,59,60,61,66,67,69,70
,72,73,75,77,78,79,80,81,85,86,87,89,90,91,93,95,97,99,100,101,102,106,109,110,112,1
13,115,116,117,119,120,123,124,128,129,131,133,135,138,139,140,141,142,144,147,14
8,153,154,155,159,161,167,168,169,170,171,172,173,174,177,178,179,180,181,183,184
,186,189,190,191,192,194,195,197,199,200,204,209,210,213,215,217,218,220,222,223,
225,230,234,235239,240,244,246,247,249,250,251,255,256,257,260,264,267,268,276,2
78,282,283,285,287,290,292,293,297,299,300,306,311,312,315,320,321,322,325,328,32
9,333,334,335,337,344,347,348,350,355,358,359,363,371,374,377,378,379,380} is
(175,14)-blocking set as shown in table (5) .by theorem (1) ,there exists a projective
[206,3,192]19 code which is equivalent to the complete (204,14)-arc kia

Table (6)
[ KN Li Bes N Li
1 |211 2,21,40,59,78,97,116,135,173,192,230,249,268,
287,306,154,325,344,363
2 | 23,24,26,27,28,32,33,34,35,36 | 1,22,25,29,30,21,31,39
,37,38

38 | 68,96,105,207,216,281,318,32 | 11,31,40,133,142,170,179,244,290,355
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0 [7,364,253
38 | 20,95,149,185,203,221,275,36 | 40,22,77,113,131,167,239,257,293,311,329,347
1 |5

4.7 Existence of [181,3,168]19 codes

We take 7 conic, say C: ,C2,C3,C4,Cs5,Cs,C7and let
K=mr -CtUCUC3UCsUCsUCsU Cy
{3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,22,23,24,25,26,27,28,29,30,31,32,33,34
,35,36,37,38,39,40,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,
64,66,68,69,71,74,76,78,79,81,82,83,84,86,87,90,92,94,96,97,98,100,101,103,104,105,1
07,108,111,113,114,116,117,118,120,121,122,125,126,127,130,131,134,135,136,137,13
9,141,143,145,147,149,150,151,152,154,155,156,157,159,160,161,162,163,164,165,166
,173,174,175,178,180,181,182,185,186,187,190,191,192,193,196,197,198,199,201,202,
203,205,207,208,211,212,214,216,219,221,222,224,225,226,227,229,230,231,232,233,2
36,238,241,242,243,245,247,248,249,250,252,253,254,255,258,259,261,262,263,265,26
6,268,269,270,271,272,273,274,275,279,280,281,284,286,287,288,289,291,294,295,296
,298,300,301,302,303,304,306,307,309,310,313,314,316,317,318,319,321,323,324,325,
326,327,330,331,332,333,336,339,340,341,342,343,344,345,346,347,349,351,352,353,3
54,357,360,361,362,363,364,365,366,367,369,370,372,375,376,377,378,381}.
The geometrical Structure method must satisfy the following :

1. Kiintersects any line of 7 in at most 13 points .

2. Every point not in K is on at least one 13-secant of K .
The point :
M=40,59,78,97,116,22,79,90,103,25,30,31,39,31,6,81,161,181,5,7,9,10,197,60,250,174,
363,333,247,86,131,100,186,166,13,192,347,180,225,139,135,130,287,69,47,377,15,19
0,242,306,199,178,111,66,117,54,121,173,222,259,154,378,52,101,20,191,381,11,150,1
87,159,74,8,249,120,352,147,230,325,137,141,370,268,211,50,87Are eliminated from
K to satisfy (1) . The points of index zero for 209,210 are added to K to satisfy (2) , then
K1z =KU [209,210] / M
K13=[4,6,12,14,16,17,18,19,23,24,26,27,28,29,32,33,34,35,36,37,38,42,43,44,45,46,48,
49,51,53,55,56,57,58,62,63,64,68,71,76,82,83,84,92,94,96,98,104,105,107,108,113,114,
118,122,125,126,127,134,136,143,145,149,151,152,155,156,157,160,162,163,164,165,1
75,182,185,193,196,198,201,202,203,205,207,208,209,210,212,214,216,219,221,224,22
6,227,229,231,232,233,236,238,241,243,245,248,252,253,254,255,258,261,262,263,265
,266,269,270,271,272,273,274,275,279,280,281,284,286,288,289,291,294,295,296,298,
300,301,302,303,304,307,309,310,313,314,316,317,318,319,321,323,324,326,327,330,3
31,332,336,339,340,341,342,343,344,345,346,349,351,353,354,357,360,361,362,364,36
5,366,367,369,372,375,376].
Is a complete (181,13) —arc as shown in table (7) .Let 8, = m — kq5
={1,2,3,5,7,8,9,10,11,13,15,20,21,22,25,30,31,39,40,41,47,50,52,54,59,60,61,65,66,6 7,
69,70,72,73,74,75,77,78,79,80,81,85,86,87,88,89,90,91,93,95,97,99,100,101,102,103,10
6,109,110,111,112,115,116,117,119,120,121,123,124,128,129,130,131,132,133,135,137
,138,139,140,141,142,144,146,147,148,150,153,154,158,159,161,166,167,168,170,171,
172,173,174,176,177,178,179,180,181,183,184,186,187,188,189,190,191,192,194,195,1
97,199,200,204,206,211,213,215,217,218,220,222,223,225,228,230,234,235,237,239,24
0,242,244,246,247,249,250,251,253,256,257,259,260,264,267,268,276,277,278,282,283
,285,287,290,292,293,297,299,305,306,308,311,312,315,320,322,325,328,329,333,334,
335,337,338,347,348,350,352,355,356,358,359,363,368,370,371,373,374,377,378,379,3
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80,381} is (200,13)-blocking set as shown in table (7) .by theorem (1) ,there exists a
projective [181,3,168]19 code which is equivalent to the complete (181,13)-arc ki3

Table (7)
I KisN Li B7 N Li
1 344 2,21,40,59,78,97,116,145,173,192,211,230,24
9,268,287,135,306,325,363
2 23,24,26,27,28,29,32,33,34,35, | 1,21,22,25,30,31,39
36,37,38

380 | 68,96,105,207,216,281,318,32 | 11,31,40,133,142,170,179,244,290,355
7,364,253
381 | 113,149,185,203,221,275,365 | 20,22,40,77,167,95,131,293,239,257,311,329,
347

4.8 Existence of [157,3,145]19 codes
We take 8 conic, say C:,C2,C3,C4,Cs5,C6,C7, Cg and let

K=mr -C1UCUC3UCsUCs5UCsUC7UCs
{3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,22,23,24,25,26,27,28,29,30,31,32,33,34
,35,36,37,38,39,40,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,
64,66,68,69,71,74,78,79,81,82,83,84,86,87,90,92,94,97,98,101,103,104,105,107,108,11
1,113,114,116,117,120,121,122,125,126,127,130,131,134,135,136,137,139,141,143,145
,149,150,151,152,154,155,156,157,159,160,161,163,164,165,166,173,174,175,178,180,
181,182,185,186,190,191,192,193,196,197,198,201,202,203,205,207,208,211,212,214,2
19,221,222,224,225,226,227,229,230,231,232,233,236,238,241,242,243,245,247,248,24
9,250,252,253,254,255,258,259,261,263,265,266,268,269,270,271,272,273,274,275,280
,281,284,286,287,288,289,294,295,296,298,300,301,302,303,304,306,307,309,310,313,
314,317,318,319,321,323,324,325,326,327,330,332,333,336,339,340,341,342,343,344,3
45,346,347,349,351,352,353,354,357,361,362,363,364,365,366,367,369,370,372,375,37
6,377,381}.
The geometrical Structure method must satisfy the following :

i.  Kiintersects any line of 7 in at most 12 points .

ii.  Every point not in K is on at least one 12-secant of K .
The point :
M=40,59,78,97,116,135,22,25,30,31,29,39,16,3,5,7,9,10,61,81,101,161,181,8,6,15,178,
197,60,79,117,174,250,20,363,66,130,86,186,131,13,166,192,180,191,14,300,333,225,1
21,54,287,69,47,19,190,87,306,377,111,18,139,381,259,173,90,11,201,222,114,154,52,
247,347,370,301,344,159,303,343,249,120,339,152,230,310,311,325,107,50,141,271,12
,56,231Are eliminated from K to satisfy (1) . The points of index zero for 311,312 are
added to K to satisfy (2) , then K12 =KuU [311,312] / M
K12=[4,17,23,24,26,27,28,32,33,34,35,36,37,38,42,43,44,45,46,48,49,51,53,55,57,58,62
,63,64,68,71,74,82,83,84,92,94,98,103,104,105,108,113,122,125,126,127,134,136,137,1
43,145,149,150,151,155,156,157,160,163,164,165,175,182,185,193,196,198,202,203,20
5,207,208,211,212,214,219,221,224,226,227,229,232,233,236,238,241,242,243,245,248
,252,253,254,255,258,261,263,265,266,268,269,270,272,273,274,275,280,281,284,286,
288,289,294,295,296,298,302,304,307,309,311,312,313,314,317,318,319,321,323,324,3
26,327,330,332,336,340,341,342,345,346,349,351,352,353,354,357,361,362,364,365,36
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6,367,369,372,375,376].1s a complete (157,12) —arc as shown in table (8) .Let g = ™ —
ki
={1,2,3,5,6,7,8,9,10,11,12,13,14,15,16,18,19,20,21,22,25,29,30,31,39,40,41,47,50,52,5
4,56,59,60,61,65,66,67,69,70,72,73,75,76,77,78,79,80,81,85,86,87,88,89,90,91,93,95,96
,97,99,100,101,102,106,107,109,110,111,112,114,115,116,117,118,119,120,121,123,12
4,128,129,130,131,132,133,135,138,139,140,141,142,144,146,147,148,152,153,154,158
,159,161,162,166,167,168,169,170,171,172,173,174,176,177,178,179,180,181,183,184,
186,187,188,189,190,191,192,194,195,197,199,200,201,204,206,209,210,211,213,215,2
16,217,218,220,222,223,225,228,230,231,234,235,237,239,240,244,246,247,249,250,25
1,256,257,259,260,262,264,267,271,276,277,278,279,282,283,285,287,290,291,292,293
,297,299,300,301,303,305,306,308,310,315,316,320,322,325,328,329,331,333,334,335,
337,338,339,343,344,347,348,350,355,356,358,359,360,363,368,370,371,373,374,377,3
78,379,380,381} is (200,12)-blocking set as shown in table (8) .

by theorem (1) ,there exists a projective [157,3,145]19 code which is equivalent to the
complete (157,12)-arc k12

Table (8)
I KoM Li Bs N Li
1 268 2,21,40,59,78,97,116,135,154,173,192,211,249,28
7,306,325,344,363,230
2 23,24,26,27,28,32,33,34,3 | 1,21,22,25,30,31,29,39

5,36,37,38

380 | 68,105,207,281,318,327,3 | 11,31,40,96,133,142,170,179,216,244,290,355
64,253
381 | 113,149,185,311,203,221, | 20,22,40,77,95,131,167,239,257,293,347,329
275,365

4.9 Existence of [141,3,130]19 codes
We take 9 conic, say C:,C»,C3,Cs4 ,C5,C6,C7, Cg, Coand let

K=mr -C1UCUC3UC4UCs5UCsUC7UCsU Co
{3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,22,23,24,25,26,27,28,29,30,31,32,33,34
,35,36,37,38,39,40,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,
64,68,69,71,74,78,79,81,82,83,84,86,87,92,94,97,98,101,104,105,107,108,111,113,114,
116,117,120,121,122,126,127,130,131,134,135,136,137,141,143,145,149,150,151,152,1
54,155,157,159,160,161,163,164,165,166,173,174,175,178,180,181,182,185,186,191,19
2,193,196,198,201,202,203,205,207,208,211,212,214,219,221,222,224,225,226,227,229
,230,231,232,233,236,238,241,242,243,247,248,249,250,253,254,255,258,259,261,263,
265,266,268,269,270,271,272,273,274,275,280,281,284,287,288,289,294,295,296,298,3
00,301,302,304,306,307,309,310,313,314,318,319,321,323,324,325,326,327,330,332,33
3,336,340,341,342,343,344,345,346,347,349,351,353,354,357,361,362,363,364,365,366
,367,369,370,372,375,377,381}.
The geometrical Structure method must satisfy the following :

I.  Kintersects any line of m inat most 11 points .

ii.  Every point not in K is on at least one 11-secant of K .
The point :
M=40,59,78,97,116,135,20,154,22,25,30,31,39,35,3,61,81,101,141,161,181,5,7,9,10,12,
14,159,178,121,60,79,117,174,250,155,363,333,160,225,191,86,107,186,166,300,192,1
80,130,52,15,16,54,13,38,287,69,47,19,151,87,306,377,347,50,111,18,222,255,104,173,
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247,131,259,11,4,344,150,159,344,343,8,120,152,370,230,301,114,325,17,207,268,211
Are eliminated from K to satisfy (1) . The points of index zero for 251,252 are added to
K to satisfy (2) , then K1 =KuU [251,252] / M
K11=[6,23,24,26,27,28,32,33,34,36,37,38,42,43,44,45,46,48,49,51,53,55,57,62,63,64,68
,71,74,82,83,84,92,94,98,105,108,113,122,126,127,134,136,137,143,145,149,157,163,1
64,165,175,182,185,193,196,198,201,202,203,205,208,212,214,219,221,224,226,227,22
9,231,232,233,236,238,241,242,243,248,249,251,252,253,254,258,261,263,265,266,269
,270,271,272,273,274,275,280,281,284,288,289,294,295,296,298,302,304,307,309,310,
313,314,318,319,321,323,324,326,327,330,332,336,340,341,342,345,346,349,351,353,3
54,357,361,362,364,365,366,367,369,372,375].1s a complete (141,11) —arc as shown in
table (9) .Let g = T — kq;
={1,2,3,4,5,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,25,29,30,31,35,39,40,41,47,5
0,52,54,56,58,59,60,61,65,66,67,69,70,72,73,75,76,77,78,79,80,81,85,86,87,88,89,90,91
,93,95,96,97,99,100,101,102,103,104,106,107,109,110,111,112,114,115,116,117,118,11
9,120,121,123,124,125,128,129,130,130,132,133,135,138,139,140,141,142,144,146,147
,148,150,151,152,153,154,155,156,158,159,160,161,162,166,167,168,169,170,171,172,
173,174,176,177,178,179,180,181,183,184,186,187,188,189,190,191,192,194,195,197,1
99,200,204,206,207,209,210,211,213,215,216,217,218,220,222,223,225,228,230,234,23
5,237,239,240,244,245,246,247,250,255,256,257,259,260,262,264,267,268,276,277,278
,279,282,283,285,286,287,290,291,292,293,297,299,300,301,303,305,306,308,311,312,
315,316,317,320,322,325,328,329,331,333,334,335,337,338,339,343,344,347,348,350,3
52,355,356,358,359,360,363,368,370,371,373,374,376,377,378,379,380,381} is
(240,11)-blocking set as shown in table (9) .

by theorem (1) ,there exists a projective [141,3,130]19 code which is equivalent to the
complete (141,11)-arc k11

Table (9)
| K11N Li Bo N Li
1 |249 2,21,40,59,78,97,116,135,154,173,192,211,230,268,
287,306,344,325,363
2 | 23,24,26,27,28,32,33,34,3 | 1,21,25,29,30,31,35,39,22

6,37,38

38 | 68,105,281,318,327,364,2 | 11,31,40,96,133,142,170,179,207,216,244,290,355
0 |58
38 | 113,149,185,203,221,275, | 20,22,40,77,131,167,239,257,95,239,311,329,347
1 1365

4.10 Existence of [120,3,110]19 codes

We take 10 conic , say C;,C,,C3,Cs4 ,C5,C6,C7,Cs, Co, Croand letK=m -C1U C>
UC3UCsUCsUCsUC7UCsU CoU Cyo
{3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,22,23,24,25,26,27,28,29,30,31,32,33,34
,35,36,37,38,39,40,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,
68,69,71,74,78,79,81,83,84,86,87,92,94,97,98,101,104,105,107,108,113,114,116,117,12
0,121,122,127,130,131,134,135,136,137,141,143,145,149,150,152,154,155,157,159,160
,161,164,165,166,173,174,175,178,181,182,185,186,191,192,193,196,198,201,202,203,
205,207,208,211,212,214,219,221,222,224,225,227,229,230,231,232,233,236,238,241,2
42,247,248,249,250,253,254,258,259,261,263,265,266,268,269,270,271,272,273,274,27
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5,281,284,287,288,289,294,296,298,300,301,302,304,306,307,309,310,313,314,318,319
,321,323,325,326,327,330,332,333,336,340,341,343,344,345,347,349,351,353,354,357,
361,362,363,364,365,367,369,370,372,375,377,381}.The geometrical Structure method
must satisfy the following :

i.  Kintersects any line of m in at most 10 points .

ii.  Every point not in K is on at least one 10-secant of K .
The point :
M=40,59,78,97,116,135,154,173,22,25,29,30,31,33,35,39,3,61,81,101,121,141,161,181,
5,9,10,12,14,16,20,60,79,117,155,174,250,231,363,160,130,247,225,87,191,86,107,4,18
6,300,259,166,13,192,69,15,54,178,47,19,134,104,58,375,330,232,377,74,306,50,222,3
47,150,11,136,201,52,301,381,344,159,307,249,120,152,108,370,230,18,114,340,325,2
07,17,270,268,211,40,310 Are eliminated from K to satisfy (1) . The points of index
zero for 65,66 are added to K to satisfy (2) , then Ko =KU [65,66] / M
K10=[6,7,8,23,24,26,27,28,32,34,36,37,38,42,43,45,46,48,49,51,53,55,56,57,62,63,65,6
6,68,71,83,84,92,94,98,105,113,122,127,131,137,143,145,149,157,164,165,175,182,185
,193,196,198,202,203,205,208,212,214,219,221,224,227,229,233,236,238,241,242,248,
253,254,258,261,263,265,266,269,271,272,273,274,275,281,284,287,288,289,294,296,2
98,302,304,309,313,314,318,319,321,323,326,327,332,333,336,341,343,345,349,351,35
3,354,357,361,362,364,365,367,369,372].1s a complete (120,10) —arc as shown in table
(10) .Let B9 =T — kqp
={1,2,3,4,5,9,10,11,12,13,14,15,16,17,18,19,20,21,22,25,29,30,31,33,35,39,40,41,44,47
,50,52,54,58,59,60,61,64,67,69,70,72,73,74,75,76,77,78,79,80,81,82,85,86,87,88,89,90,
91,93,95,96,97,99,100,101,102,103,104,106,107,108,109,110,111,112,114,115,116,117,
118,119,120,121,123,124,125,126,128,129,130,132,133,134,135,136,138,139,140,141,1
42,144,146,147,148,150,151,152,153,154,155,156,158,159,160,161,162,163,166,167,16
8,169,170,171,172,173,174,176,177,178,179,180,181,183,184,186,187,188,189,190,191
,192,194,195,197,199,200,201,204,206,207,209,210,211,213,215,216,217,218,220,222,
223,225,226,228,230,231,232,234,235,237,239,240,243,244,245,246,247,249,250,251,2
52,255,256,257,259,260,262,264,267,268,270,276,277,278,279,280,282,283,285,286,29
0,291,292,293,295,297,299,300,301,303,305,306,307,308,310,311,312,315,316,317,320
,322,324,325,328,329,330,331,334,335,337,338,339,340,342,344,346,347,348,350,352,
355,356,358,359,360,363,366,368,370,371,373,374,375,376,377,378,379,380,381} is
(261,11)-blocking set as shown in table (10) .by theorem (1) ,there exists a projective
[120,3,110]19 code which is equivalent to the complete (120,10)-arc kio

Table (10)
| Ki1oN Li Bio N Li
1 287 2,21,40,59,78,97,116,135,154,173,192,211,230,249,
268,306,325,344,363
2 23,24,26,27,28,32,34,36, | 1,21,22,25,29,30,31,33,35,39

37,38

380 | 68,105,281,318,327,364, | 11,31,40,96,133,142,170,179,207,216,244,290,355
253
381 | 113,149,185,203,221,27 | 20,22,40,77,95,131,167,239,257,293,311,329,347
5,365

77



Nada Yassen Kasm Yahya & Mustafa Nadhim Salim

4.11 Existence of [112,3,103]19 codes

We take 11 conic, say C1,C»,C3,Cs4 ,C5,C6,C7, Cs, Co, C10, Crzand let K= - Cy
UCoUC3UC4UCsUCsUC7UC3UCoUCioU Cyg
{3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,22,23,24,25,26,27,28,29,30,31,32,33,34
,35,36,37,38,39,40,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,
68,69,71,78,79,81,83,84,87,92,94,97,98,101,105,107,108,113,114,116,117,120,121,122,
127,130,131,135,136,141,143,145,149,150,152,154,155,157,159,160,161,164,166,173,1
74,175,178,181,182,185,186,191,192,193,196,198,201,202,203,207,208,211,212,219,22
1,222,224,225,227,229,230,231,232,233,238,241,242,247,248,249,250,253,254,258,259
,261,263,265,268,269,270,271,272,273,274,275,281,287,288,289,294,298,300,301,302,
304,306,307,309,313,314,318,319,321,323,325,326,327,332,333,336,340,341,343,344,3
45,347,349,351,353,357,361,362,363,364,365,367,369,370,372,375,381}.
The geometrical Structure method must satisfy the following :

1. Kiintersects any line of 7 in at most 9 points .

2. Every point not in K is on at least one 9-secant of K .
The point :
M=40,59,78,97,116,135,154,173,192,22,25,29,30,31,33,35,39,36,3,61,81,101,121,5,6,7,
10,9,12,14,16,41,161,181,381,60,79,117,155,174,250,307,363,333,160,130,20,191,107,
44,4,300,207,166,136,47,186,178,52,114,341,87,6,15,247,113,287,69,54,58,306,18,159,
347,222,150,259,271,50,11,201,225,344,343,249,289,108,19,370,230,268,211Are
eliminated from K to satisfy (1) . The points of index zero for 216,217 are added to K to
satisfy (2) , then Kg =KU [216,217] / M
Ko=[8,13,17,23,24,26,27,28,32,34,37,38,42,43,45,46,48,49,51,53,55,56,57,62,63,68,71,
83,84,92,94,98,105,120,122,127,131,143,145,149,152,157,164,175,182,185,193,196,19
8,202,203,208,212,216,217,219,221,224,227,229,231,232,233,238,241,242,248,253,254
,258,261,263,265,269,270,272,273,274,275,281,288,294,298,301,302,304,309,313,314,
318,319,321,323,325,326,327,332,336,340,345,349,351,353,357,361,362,364,365,367,3
69,372,375].1s a complete (112,9) —arc as shown in table (11) .Let 8;; = m — kq
={1,2,3,4,5,6,7,9,10,11,12,14,15,16,18,19,20,21,22,25,29,30,31,33,35,36,39,40,41,44 4
7,49,50,52,54,56,58,59,60,61,64,65,66,67,69,70,72,73,74,75,76,77,78,79,80,81,82,85,86
,87,88,89,90,91,93,95,96,97,99,100,101,102,103,104,106,107,108,109,110,111,112,113,
114,115,116,117,118,119,121,123,124,125,126,128,129,130,132,133,134,135,136,137,1
38,139,140,141,142,144,146,147,148,150,151,153,154,155,156,158,159,160,161,162,16
3,165,166,167,168,169,170,171,172,173,174,176,177,178,179,180,181,183,184,186,187
,188,189,190,191,192,194,195,197,199,200,201,204,205,206,207,209,210,211,213,214,
215,,218,220,222,223,225,226,228,230,234,235,236,237,239,240,243,244,245,246,247
249,250,251,252,254,255,256,257,259,260,262,264,266,267,268,271,276,277,278,279,2
80,282,283,284,285,286,287,289,290,291,292,293,295,296,297,299,300,303,305,306,30
7,308,310,311,312,315,316,317,320,322,324,328,329,330,331,333,334,335,337,338,339
,341,342,343,344,346,347,348,350,352,354,355,356,358,359,360,363,366,368,370,371,
373,374,376,377,378,379,380,381} is (269,9)-blocking set as shown in table (11) .by
theorem (1) ,there exists a projective [112,3,103]19 code which is equivalent to the
complete (112,9)-arc ko

Table (11)
| KoM Li B N Li
1 |325 2,21,40,59,78,97,116,135,154,173,192,211,230,249,2
68,287,306,344,363
2 | 23,24,26,27,28,32,34,37 | 1,21,22,25,29,30,31,33,35,36,39
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,38

38 | 68,105,281,318,327,364 | 11,31,40,96,133,142,170,179,207,244,290,355
0 |,216,253
38 | 149,185,131,203,221,27 | 20,22,40,77,95,113,167,239,257,293,311,329,
1 |5 347,365

4.12 Existence of [82,3,74]19 codes

We take 12 conic, say C:,C2,C3,Cs,C5,C6,C7, Cs, Co, C10, C11,Cr2and let K=7
-CiUCUCi3UCiUCsUCeUC7UC8UCoUCpUC11UCy2
{3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,22,23,24,25,26,27,28,29,30,31,32,33,34
,35,36,37,38,39,40,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,
68,71,78,79,81,83,84,87,94,97,98,101,107,108,113,114,116,117,120,121,122,127,130,1
35,136,141,143,145,149,150,154,155,157,159,160,161,164,166,173,174,175,178,181,18
5,186,191,192,193,196,198,201,202,207,208,211,212,219,221,222,224,225,227,230,231
,232,233,238,241,247,248,249,250,253,254,258,259,261,263,268,269,270,271,272,273,
275,281,287,288,289,298,300,301,302,304,306,307,313,314,318,319,321,323,325,326,3
32,333,336,340,341,343,344,345,347,351,353,357,361,362,363,364,365,369,370,372,37
5,381}.
The geometrical Structure method must satisfy the following :

e Kiintersects any line of m in at most 8 points .

e Every point not in K is on at least one 8-secant of K .
The point : M=40,59,78,97,116,135,154,173,192,211,22,24,25,29,30,31,33,35,36,39,
3,61,81,101,121,161,181,201,301,381,4,5,6,7,8,10,12,14,20,60,79,117,136,155,174,250,
307,269,363,17,130,160,9,54,44,107,191,300,259,207,166,178,225,16,15,50,108,87,52,
114,289,186,58,56,287,19,47,340,122,150,347,120,222,113,159,18,247,333,271,302,34
4,343,249,141,370,26,49,230,325,34,270,268,336,45,37.Are eliminated from K to
satisfy (1) .The points of index zero for 200,300 are added to K to satisfy (2), then Kg
=KuU [200,300] / M
Ks=[11,13,23,27,28,32,38,42,43,46,48,51,53,55,57,62,63,68,71,83,84,94,98,127,143,14
5,149,157,164,175,185,193,196,198,200,202,208,212,219,221,224,227,231,232,233,238
,241,248,253,254,258,261,263,272,273,275,281,288,298,300,304,306,313,314,318,319,
321,323,326,332,341,345,351,353,357,361,362,364,365,369,372,375].Is a complete
(82,8) —arc as shown in table (12) .Let 81, = m — kg
={1,2,3,4,5,6,7,8,9,10,12,14,15,16,17,18,19,20,21,22,24,25,26,29,30,31,33,34,35,36,37,
39,40,41,44,45,47,49,50,52,54,56,58,59,60,61,64,65,66,67,69,70,72,73,74,75,76,77,78,7
9,80,81,82,85,86,87,88,89,90,91,92,93,95,96,97,99,100,101,102,103,104,105,106,107,1
08,109,110,111,112,113,114,115,116,117,118,119,121,122,123,124,125,126,128,129,13
0,131,132,133,134,135,136,137,138,139,140,141,142,144,146,147,148,150,151,152,153
,154,155,156,158,159,160,161,162,163,165,166,167,168,169,170,171,172,173,174,176,
177,178,179,180,181,183,184,186,187,188,189,190,191,192,194,195,197,199,201,203,2
04,205,206,207,209,210,211,213,214,215,216,217,218,220,222,223,225,226,228,229,23
0,234,235,236,237,239,240,242,243,244,245,246,247,249,250,251,252,255,256,257,259
,260,262,264,265,266,267,268,269,270,271,274,276,277,278,279,280,282,283,284,285,
286,287,289,290,291,292,293,294,295,296,297,299,301,302,303,305,306,307,308,309,3
10,311,312,315,316,317,320,322,324,325,327,328,329,330,331,333,334,335,336,337,33
8,339,340,342,343,344,346,347,348,349,350,352,354,355,356,358,359,360,36 3,366,367
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,368,370,371,373,374,376,377,378,379,380,381} is (299,8)-blocking set as shown in
table (12) .by theorem (1) ,there exists a projective [82,3,74]19 code which is equivalent
to the complete (82,8)-arc ks

Table (12)
| KsN Li B> N Li
1 | 306 2,21,40,59,78,97,116,135,154,173,192,211,230,249,268,2
87,325,344,363

2 | 23,27,28,32,38 1,21,22,24,25,26,29,30,31,33,34,35,36,37,39

38 | 11,68,281,318,364, | 31,40,96,105,133,142,170,179,207,216,244,290,327,355
0 |253
38 | 149,185,221,275,36 | 20,22,40,77,95,113,131,347,329,167,203,239,257,293,311
1 |5

4.13 Existence of [72,3,65]19 codes

We take 13 conic, say C:,C»,C3,Cs4,C5,Cs,C7, Cs, Co, C10, C11,C12, Cyzand let
K=emr -C1UCUC3UC1UC5UCsUC7UC3UCoUC10UC11UCroU Ca3
{3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,22,23,24,25,26,27,28,29,30,31,32,33,34
,35,36,37,38,39,40,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,
68,78,79,81,84,87,94,97,98,101,108,113,114,116,117,120,121,127,130,135,136,141,143
,145,149,150,154,155,159,160,161,164,166,173,174,175,178,181,185,186,192,193,198,
201,202,207,208,211,212,219,221,222,224,225,230,231,232,233,241,247,248,249,250,2
53,254,259,261,263,268,269,270,271,272,273,281,287,288,289,298,300,301,304,306,30
7,313,314,318,319,321,325,326,332,333,340,341,343,344,345,347,351,353,361,362,363
,364,369,370,372,375,381}.The geometrical Structure method must satisfy the
following :

1. Kintersects any line of m in at most 7 points .

2. Every point not in K is on at least one 7-secant of K .
The point :
M=40,59,78,97,116,135,154,173,211,230,22,24,25,26,27,29,30,31,33,35,39,249,61,3,81
,101,121,141,161,181,201,301,381,4,5,6,7,8,10,12,60,79,117,136,155,174,14,16,20,250,
269,307,345,363,178,17,36,130,136,333,247,225,9,54,44,340,186,13,166,207,259,300,3
47,222,150,164,15,50,108,52,87,114,289,287,306,120,18,58,271,11,344,325,343,268,45
,47,49,175,46.Are eliminated from K to satisfy (1) . The points of index zero for
112,312 are added to K to satisfy (2) , then K7 =KuU [112,312] / M
K7=[19,23,28,32,34,37,38,42,43,48,51,53,55,56,57,62,63,68,84,94,98,112,113,127,143,
145,149,159,185,192,193,198,202,208,212,219,221,224,231,232,233,241,248,253,254,2
61,263,270,272,273,281,288,298,304,312,313,314,318,319,321,326,332,341,351,353,36
1,362,364,369,370,372,375].Is a complete (72,7) —arc as shown in table (13) .Let 8,5 =
T —k;,
={1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,20,21,22,24,25,26,27,29,30,31,33,35,36,
39,40,41,44,45,46,47,49,50,52,54,58,59,60,61,64,65,66,67,69,70,71,72,73,74,75,76,77,7
8,79,80,81,82,83,85,86,87,88,89,90,91,92,93,95,96,97,99,100,101,102,103,104,105,106,
107,108,109,110,111,114,115,116,117,118,119,121,122,123,124,125,126,128,129,130,1
31,132,133,134,135,136,137,138,139,140,141,142,144,146,147,148,150,151,152,153,15
4,155,156,157,158,160,161,162,163,164,165,166,167,168,169,170,171,172,173,174,175
,176,177,178,179,180,181,182,183,184,186,187,188,189,190,191,192,194,195,196,197,
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199,200,201,203,204,205,206,207,209,210,211,213,214,215,216,217,218,220,222,223,2
25,226,227,228,229,230,234,235,236,237,238,239,240,242,243,244,245,246,247,249,25
0,251,252,255,256,257,258,259,260,262,264,265,266,267,268,269,271,274,275,276,277
,278,279,280,282,283,284,285,286,287,289,290,291,292,293,294,295,296,297,299,301,
302,303,305,306,307,308,309,310,311,315,316,317,320,322,323,324,325,327,328,329,3
30,331,333,334,335,336,337,338,339,340,342,343,344,345,346,347,348,349,350,352,35
4,355,356,357,358,359,360,363,365,366,367,368,371,373,374,376,377,378,379,380,381
} is (309,7)-blocking set as shown in table (13).by theorem (1) ,there exists a projective
[72,3,65]19 code which is equivalent to the complete (72,7)-arc ks

Table (13)
| K7N Li Bz N Li
1 1192 2,21,40,59,78,97,116,135,154,173,211,230,249,268,287,306,32
5,344,363
2 | 23,28,32,34,37 | 1,21,22,24,25,26,27,29,30,31,33,35,36,38,39

38 | 68,281,318,36 | 11,31,40,96,105,133,142,170,179,207,216,244,290,327,355
0 ]4,253
38 | 113,149,185,2 | 20,22,40,77,95,131,167,203,239,347,365,257,275,293,311,329
1 |21

4.14 Existence of [54,3,48]19 codes
We take 14 conic, say C:,C»,C3,C4 ,C5,Cs,C7, Csg, Co, C10, C11,C12 C13, Cisand

letK=r -C;UC2UC3UC4UC5UCsUC7UC3UCoUC1oU Cq1U C12U C13U Cag
{3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,22,23,24,25,26,27,28,29,30,31,32,33,34
,35,36,37,38,39,40,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,
78,79,81,87,94,97,98,101,108,114,116,117,120,121,127,130,135,136,141,143,145,150,1
54,155,160,161,164,166,173,174,178,181,185,186,192,193,198,201,207,208,211,212,21
9,221,224,225,230,231,232,233,241,247,249,250,254,259,261,263,268,269,270,272,273
,281,287,288,289,298,300,301,306,307,313,314,318,321,325,326,332,340,341,343,344,
345,347,353,361,362,363,364,369,370,372,381}.The geometrical Structure method
must satisfy the following :

I.  Kintersects any line of 7 in at most 6 points .

ii.  Every point not in K is on at least one 6-secant of K .
The point :
M=40,59,78,97,116,154,173,192,211,230,249,268,22,24,25,26,27,28,29,30,31,33,35,39,
3,61,81,101,121,141,161,181,201,301,381,341,4,5,6,7,8,9,10,12,14,16,20,60,79,117,136
,155,174,250,269,307,345,231,363,160,130,36,247,186,340,300,259,207,166,47,225,17
8,164,150,108,343,289,114,87,127,370,58,49,56,287,306,19,344,120,13,11,325,270,48,
44,45,45,50,52,54,37 Are eliminated from K to satisfy (1) . The points of index zero for
171,271 are added to K to satisfy (2) , then Ke =KU [171,271] / M
Ke=[15,17,18,23,32,34,38,42,43,51,53,55,57,62,63,94,98,135,143,145,171,185,193,198,
208,212,219,221,224,232,233,241,254,261,263,271,272,273,281,288,298,313,314,318,3
21,326,332,347,353,361,362,364,369,372].1s a complete (54,6) —arc as shown in table
(14) .Let B14 = — kg
={1,2,3,4,5,6,7,8,9,10,11,12,13,14,16,19,20,21,22,24,25,26,27,28,29,30,31,33,35,36,37,
39,40,41,44,45,46,47,48,49,50,52,54,56,58,59,60,61,64,65,66,67,68,69,70,71,72,73,74,7
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5,76,77,78,79,80,81,82,83,84,85,86,87,88,89,90,91,92,93,95,96,97,99,100,101,102,103,
104,105,106,107,108,109,110,111,112,113,114,115,116,117,118,119,120,121,122,123,1
24,125,126,127,128,129,130,131,132,133,134,136,137,138,139,140,141,142,144,146,14
7,148,149,150,151,152,153,154,155,156,157,158,159,160,161,162,163,164,165,166,167
,168,169,170,172,173,174,175,176,177,178,179,180,181,182,183,184,186,187,188,189,
190,191,192,194,195,196,197,199,200,201,202,203,204,205,206,207,209,210,211,213,2
14,215,216,217,218,220,222,223,225,226,227,228,229,230,231,234,235,236,237,238,23
9,240,242,243,244,245,246,247,248,249,250,251,252,253,255,256,257,258,259,260,262
,264,265,266,267,268,269,270,274,275,276,277,278,279,280,282,283,284,285,286,287,
289,290,291,292,293,294,295,296,297,299,301,302,303,304,305,306,307,308,309,310,3
11,312,315,316,317,319,320,322,323,324,325,327,328,329,330,331,333,334,335,336,33
7,338,339,340,341,342,343,344,345,346,348,349,350,351,352,354,355,356,357,358,359
,360,363,365,366,367,368,370,371,373,374,376,377,378,379,380,381} is (327,6)-
blocking set as shown in table (14) .
by theorem (1) ,there exists a projective [54,3,48]19 code which is equivalent to the
complete (54,6)-arc ke
Table (14)
[ KesN Li Bis N Li

1 135 2,21,40,59,78,97,116,154,173,192,211,230,249,268,287,306,325,34
4,363
2 |2334,38 |1,21,22,24,25,26,27,28,29,30,31,32,33,35,36,37,39

38 | 281,318,3 | 11,31,40,68,96,105,133,142,170,179,207,216,244,253,290,327,355
0 |64
38 | 185,221 20,22,40,77,95,113,131,149,167,95,347,329,203,239,257,275,293,3
1 11

4.15 Existence of [37,3,32]19 codes

We take 15 conic, say C1,C»,C3,C4,C5,C6,C7, Cs, Co, C10, C11,C12 C13, C14, C15
and let
K=mr -C1UCUC3UCsUC5UCsUC7UC3UCoUC10UC11UC1UC13UC1a U
Cis
{3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,22,23,24,25,26,27,28,29,30,31,32,33,34
,35,36,37,38,39,40,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,63,78,
79,81,94,97,98,101,108,114,116,117,121,127,130,135,136,141,143,150,154,155,160,16
1,164,173,174,178,181,185,192,193,201,207,208,211,212,219,221,224,230,231,232,233
,241,249,250,259,261,263,268,269,272,273,281,287,288,289,300,301,306,307,313,318,
321,325,326,332,341,343,344,345,347,353,361,363,364,369,372,381}.
The geometrical Structure method must satisfy the following :

1. Kiintersects any line of 7 in at most 5 points .

2. Every point not in K is on at least one 5-secant of K .
The point :
M=40,59,78,97,116,135,154,192,211,230,249,268,306,22,24,25,27,28,29,30,31,33,35,3
6,38,39,18,3,61,81,101,121,141,161,181,201,301,341,361,381,4,5,6,7,8,10,12,14,16,20,
9,11,60,79,117,136,155,174,250,269,307,345,231,193,363,130,300,259,207,347,50,150,
164,108,114,26,212,48,160,343,47,54,17,127,232,49,37,58,45,173,289,32,344,43,325,1
5,34,42,46,52,56,241 Are eliminated from K to satisfy (1) . The points of index zero for
102,240 are added to K to satisfy (2) , then Ks =Ku [102,240] / M
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Ks=[13,19,23,44,51,53,55,57,63,94,98,102,143,178,185,208,219,221,224,233,240,261,2
63,272,273,281,287,288,313,318,321,326,332,353,364,369,372] s a complete (37,5) —
arc as shown in table (15) .Let 15 = m — ks
={1,2,3,4,5,6,7,8,9,10,11,12,14,16,20,21,22,24,25,26,27,28,29,30,31,32,33,34,35,36,37,
39,40,41,42,43,45,46,47,48,49,50,52,54,56,58,59,60,61,62,64,65,66,67,68,69,70,71,72,7
3,74,75,76,77,78,79,80,81,82,83,84,85,86,87,88,89,90,91,92,93,95,96,97,99,100,101,10
3,104,105,106,107,108,109,110,111,112,113,114,115,116,117,118,119,120,121,122,123
,124,125,126,127,128,129,130,131,132,133,134,135,136,137,138,139,140,141,142,144,
145,146,147,148,149,150,151,152,153,154,155,156,157,158,159,160,161,162,163,164,1
65,166,167,168,169,170,171,172,173,174,175,176,177,179,180,181,182,183,184,186,18
7,188,189,190,191,192,193,194,195,196,197,198,199,200,201,202,203,204,205,206,207
,209,210,211,212,213,214,215,216,217,218,220,222,223,225,226,227,228,229,230,231,
232,234,235,236,237,238,239,241,242,243,244,245,246,247,248,249,250,251,252,253,2
54,255,256,257,258,259,260,262,264,265,266,267,268,269,270,271,274,275,276,277,27
8,279,280,282,283,284,285,286,289,290,291,292,293,294,295,296,297,298,299,300,301
,302,303,304,305,306,307,308,309,310,311,312,314,315,316,317,319,320,322,323,324,
325,327,328,329,330,331,333,334,335,336,337,338,339,340,341,342,343,344,345,346,3
47,348,349,350,351,352,354,355,356,357,358,359,360,361,362,363,365,366,367,368,37
0,371,373,374,376,377,378,379,380,381} is (344,5)-blocking set as shown in table (15)
.by theorem (1) ,there exists a projective [37,3,32]19 code which is equivalent to the
complete (37,5)-arc ks

Table (15)
| KsN Li Bis N Li
1 287 2,21,40,59,78,97,116,135,173,192,211,230,249,268,306,154,325,3
44,363

2 |23 1,21,22,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39

38 | 281,318,36 | 11,31,40,68,96,105,133,142,170,179,207,216,244,253,290,327,355
0 |4
38 | 185,221 20,22,40,77,95,113,131,149,167,203,239,293,257,275,311,329,347
1 ,365

4.14 Existence of [37,3,32]19 codes
We take 16 conic, say C1,C»,C3,Cs4,C5,C6,C7, Cg, Co, C10, C11,C12 C13, C14 Css,

Cisand let
Kemr -C1UC2UC3UC4UC5UCsUC7UCBUC9gUC10UC11UC2U Ci3UCraU
Ci5 U Cas
{3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,22,23,24,25,26,27,28,29,30,31,32,33,34
,35,36,37,38,39,40,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,78,79,
81,94,97,98,101,114,116,117,121,127,135,136,141,143,154,155,161,164,173,174,178,1
81,192,193,201,207,211,212,221,224,230,231,233,241,249,250,261,263,268,269,272,28
1,287,288,289,301,306,307,318,321,325,326,332,341,344,345,353,361,363,364,369,381
}.The geometrical Structure method must satisfy the following :

I.  Kintersects any line of m in at most 4 points .

ii.  Every point not in K is on at least one 4-secant of K .
The point :
M=40,59,78,97,116,135,154,325,192,211,230,249,268,287,22,24,25,26,27,28,29,30,31,
33,35,36,38,39,3,61,81,101,121,141,161,181,201,301,341,381,321,221,4,5,6,7,8,9,10,12
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,14,16,18,20,11,60,79,117,136,155,174,193,212,250,269,307,345,231,363,289,19,45,13,
37,50,47,51,127,207,48,306,56,32,369,344,178,44,46,49,52,54,56,58,42,43,34,144,164.
Are eliminated from K to satisfy (1) . The points of index zero for 195,265 are added to
K to satisfy (2) , then K4 =KU [195,265] / M
K4=[15,17,23,53,55,57,94,98,143,173,195,224,233,241,261,263,265,272,281,288,318,3
26,332,353,361,364].1s a complete (26,4) —arc as shown in table (16) .Let 16 = T — k4
={1,2,3,4,5,6,7,8,9,10,11,12,14,16,18,19,20,21,22,24,25,26,27,28,29,30,31,32,33,34,35,
36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,54,56,58,59,60,61,62,63,64,65,66,6
7,68,69,70,71,72,73,74,75,76,77,78,79,80,81,82,83,84,85,86,87,88,89,90,91,92,93,95,96
,97,99,100,101,102,103,104,105,106,107,108,109,110,111,112,113,114,115,116,117,11
8,119,120,121,122,123,124,125,126,127,128,129,130,131,132,133,134,135,136,137,138
,139,140,141,142,144,145,146,147,148,149,150,151,152,153,154,155,156,157,158,159,
160,161,162,163,164,165,166,167,168,169,170,171,172,174,175,176,177,178,179,180,1
81,182,183,184,185,186,187,188,189,190,191,192,193,194,196,197,198,199,200,201,20
2,203,204,205,206,207,208,209,210,211,212,213,214,215,216,217,218,220,221,222,223
,225,226,227,228,229,230,231,232,234,235,236,237,238,239,240,242,243,244,245,246,
247,248,249,250,251,252,253,254,255,256,257,258,259,260,262,264,266,267,268,269,2
70,271,273,274,275,276,277,278,279,280,282,283,284,285,286,287,289,290,291,292,29
3,294,295,296,297,298,299,300,301,302,303,304,305,306,307,308,309,310,311,312,313
,314,315,316,317,319,320,321,322,323,324,325,327,328,329,330,331,333,334,335,336,
337,338,339,340,341,342,343,344,345,346,347,348,349,350,351,352,354,355,356,357,3
58,359,360,362,363,365,366,367,368,370,371,372,373,374,375,376,377,378,379,380,38
1} is (355,4)-blocking set as shown in table (16) .by theorem (1) ,there exists a
projective [26,3,22]19 code which is equivalent to the complete (26,4)-arc ka

Table (16)
| KsN Li B N Li
1 173 2,21,40,59,78,97,116,135,154,192,211,230,249,268,287,306,325,34
4,363

2 |23 1,21,22,24,25,26,27,28,29,30,31,32,33,35,36,38,39,34,37

38 | 281,318 | 11,31,40,68,96,105,133,142,170,179,207,216,244,253,290,327,355,
0 364

38 |0 20,22,40,77,95,113,131,149,167,185,203,221,239,257,295,275,311,
1 329,347,365

4.17 Existence of [13,3,10]19 codes
We take 17 conic, say C1,C»,C3,Cs4,C5,C6,C7, Cg, Co, C10, C11,C12 C13, C14 Css,

Cisand Cyy let
Kemr -C1UC2UC3UC4UC5UCsUC7UCBUC9UC10UC11UC2U Ci3UCraU
Ci5UCis U Cyy
{3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,22,23,24,25,26,27,28,29,30,31,32,33,34
,35,36,37,38,39,40,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,78,79,
81,97,98,101,116,117,121,135,136,141,154,155,161,173,174,181,192,193,201,211,212,
221,230,231,241,249,250,261,268,269,281,287,288,301,306,307,321,325,326,341,344,3
45,361,363,364,381}.The geometrical Structure method must satisfy the following :

I.  Kintersects any line of m in at most 3 points .

ii.  Every point not in K is on at least one 3-secant of K .
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The point :
M=40,59,78,97,116,135,154,173,192,230,249,268,287,306,325,22,24,25,26,27,28,29,30
,31,33,35,36,38,39,3,61,81,101,121,141,161,181,201,301,341,361,381,261,241,4,5,6,7,8
,9,10,11,12,13,14,15,16,20,60,79,98,117,136,155,174,212,193,231,250,269,307,345,363
,47,17,19,18,173,37,344,32,321,43,44,45,46,48,49,50,23,52,54,56,58,51Are eliminated
from K to satisfy (1) . The points of index zero for 162,202 are added to K to satisfy (2)

, then K3 =KU [162,202] / M

Ks=[34,42,53,55,57,162,202,211,221,281,288,326,364].Is a complete (13,3) —arc as
shown in table (17) .Let 8,7, = m — k4
={1,2,3,4,5,6,7,8,9,10,11,12,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,
33,35,36,37,38,39,40,41,43,44,45,46,47,48,49,50,51,52,54,56,58,59,60,61,62,63,64,65,6
6,67,68,69,70,71,72,73,74,75,76,77,78,79,80,81,82,83,84,85,86,87,88,89,90,91,92,93,94
,95,96,97,98,99,100,101,102,103,104,105,106,107,108,109,110,111,112,113,114,115,11
6,117,118,119,120,121,122,123,124,125,126,127,128,129,130,131,132,133,134,135,136
,137,138,139,140,141,142,143,144,145,146,147,148,149,150,151,152,153,154,155,156,
157,158,159,160,161,163,164,165,166,167,168,169,170,171,172,173,174,175,176,177,1
78,179,180,181,182,183,184,185,186,187,188,189,190,191,192,193,194,196,197,198,19
9,200,201,203,204,205,206,207,208,209,210,212,213,214,215,216,217,218,220,222,223
,224,225,226,227,228,229,230,231,232,233,234,235,236,237,238,239,240,241,242,243,
244,245,246,247,248,249,250,251,252,253,254,255,256,257,258,259,260,261,262,263,2
64,265,266,267,268,269,270,271,273,274,275,276,277,278,279,280,282,283,284,285,28
6,287,289,290,291,292,293,294,295,296,297,298,299,300,301,302,303,304,305,306,307
,308,309,310,311,312,313,314,315,316,317,318,319,320,321,322,323,324,325,327,328,
329,330,331,332,333,334,335,336,337,338,339,340,341,342,343,344,345,346,347,348,3
49,350,351,352,353,354,355,356,357,358,359,360,361,362,363,365,366,367,368,370,37
1,372,373,374,375,376,377,378,379,380,381} is (368,3)-blocking set as shown in table
(17) .by theorem (1) ,there exists a projective [13,3,10]19 code which is equivalent to the
complete (13,3)-arc ks

Table (17)
| KsN Li Bz N Li
1 211 2,21,40,59,78,97,116,135,154,173,193,230,249,268,287,306,325,344,
363

2 |9 1,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39

38 | 281,364 | 11,31,40,68,96,105,133,142,170,179,207,216,244,253,290,318,327,35
0 5

38 | @ 20,22,40,77,95,113,131,149,167,185,203,221,239,257,275,293,311,32
1 9,347,365
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