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Abstract

In this work, we construct projectively distinct (k,3)-arcs in the projective plane PG(2,9)
by applying a geometrical method. The cubic curves have been been constructed by using the
general equation of the cubic.

We found that there are complete (13,3)-arcs, complete (15,3)-arcs and we found that the
only (16,3)-arcs lead to maximum completeness.
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Introduction

A (k,n)-arc K in PG(2,q) is a set of K points, s.t. some n, but no n + 1 of them are
collinear. A (k,n)-arc K is complete if there is no (k+1,n)-arc containing it, [1].

A line m of the plane containing exactly 3 points of K is called a trisecant of K.

Let K be a (k,3)-arc. The points of PG(2,9)\K which are not on any trisecant of K will be
called the points of index zero for K. The (k,3)-arc is complete iff there is no point of index
zero for it, so every point of the plane lies on a trisecant of K, [2].

The projective plane PG(2,9) contains 91 points, 91 lines, every line contain 10 points,
and every point is on 10 lines, [3]. Let P; and L, i = 1, ..., 91, be the points and lines of
PG(2,9), respectively.

Any point can be represented by a triple (Xo,X1,X2) # (0,0,0), Xo,X1,X2 are in GF(9) and two
triples (Xo,X1,X2) and (Yo,y1,Y2) represent the same point if there exists A in GF(9)\{0} s.t.
Xi = kyi, i= 0,1, 2.

Also any line in PG(2,9) can be represented by a triple [Xo,X1,X2] # [0,0,0], Xo,X1,X2 are in
GF(9). Two triples [Xo,X1,X2] and [yo,y1,Y2] represent the same line if there exists A in
GF(9\{0}s.t. xi=Ay;, 1=0, 1, 2,

The addition and multiplication’s operation of GF(9), [3] are given in the tables.

The point (Xo,X1,X2) is on the line [Yyo,y1,Y2] Iff Xoyo + Xay1 + X2y2 = 0, [2].

Let i stands for the point P;.

All the points and lines of PG(2,9) are given in the table.

The Construction of (k,3)-Arcs for k> 7: [3]
We construct projectively distinct (K,3)-arcs in projective plane PG(2,9) by using
a geometrical method. This method having the following steps:
The general equation of the cubic is:
..(1)
By substituting the points 1,2,11,12,20 of the (7,3)-arc which is a quadrangle whose vertices
the points 1, 2, 11, 21 and the diagonal points 3, 12,20, we get:
1=(1,00)=0;=0
2=(0,10)=07=0
11=(0,0,1) = a0 =0
3= (1,1,0) =oatos=0
12 = (1,0,1) = oaz3tog=0
20=(0,11) > ag+0g=0
21=(1,1,1) > a5 =0
So (1) becomes:
2 2 2 2 2 2y \_
0t (XXT —XpX) + 06 (XpX3 = XgX2) +0lg (X1X3 =X X2) =0 - (2)
If o = 0, then ag(XoX3 —X5X,) + 0g (X X5 —XZX,) =0
Xo{agXo (X2 —Xg) + 0gXq (Xp = X)}=0

is reducible, therefore a4 = 0. So o = 0 and ag # 0. Dividing equation (2) by o, We get:
XoX{ = XgXq +a(XoX5 = XgXp) +B(XyX5 —X7X,) =0
where: a:%;«to,[}:%;«to.

Oy Oy
Let x, = 1, then:
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22 2 2
XoX{ —XgX1 +o(Xg —Xg) +P(X; —X{) =0

XoX1(Xp —Xg) +axXg(d—Xg) +Px;(1-%;) =0

XoX1{(Xg —1) + (A= Xg)}+ axoX; (1= Xo) + X1 (1-X;) =0
XoX1(Xg —1) + XX (1-Xg) +axXg(1—Xg) —Px; (1-%;) =0
XoX1 (X1 —1) + XX (1—Xg) +0Xo(1—Xg) + Xy (X ~1) =0

X1 (Xg =D(Xg —B) + Xo (L —Xg)(X; + ) =0

X1 (X1 =1)(Xo =B) =X (Xo —1(X; +a) =0 --(3)
X1(4=1) _ Xo(Xo—1) , where o = — 1 =2 (mod(9), B = 1.
X1 +o Xo—B

The cubic curves have been constructed by implementing equation (3) with deferent
values of o and 3 where o, B =1,2,....8and a,, B #0, aa = 2, B # 1, o # — B, because this will
form a degenerated cubic.

The Set of all the Cubic Curves: [3]

1. Ifa =1, B =3, then the cubic curve C; is:

X1(X1 = 1)(Xo = 3) = Xo(Xo— 1)(x1 +1) =0

C, ={1,2,11,21,3,12,20,32,40,45,80,82} which is incomplete cubic, and by adding to C; is
the point 36, which is the point of index zero for C,, we obtain a complete (13,3)-arc.

2. If o =1, B =4, then the cubic curve C; is:

X1(X1 = 1)(Xo —4) = Xo(Xo— 1)(X1 + 1) =0

C,=4{1,2,11,21,3,12,20,33,50,53,86,89}, which is incomplete cubic, and by adding to it the
point 37, which is the point of index zero for C,, we obtain a complete (13,3)-arc.

3. Ifa=1, B =5, then the cubic curve Cj is:

X1(X1 = 1)(Xo = 5) = Xo(Xo — 1)(X1 + 1) =0

Cs; ={1,2,11,21,3,12,20,34,68,73}, which is incomplete cubic, and by adding to it the points
of index zero for Cs, which are: 32, 40, 42, 58, 79, we obtain a complete (15,3)-arc.

4. If a =1, B =6, then the cubic curve C, is:

X1(X1 — 1)(Xo — 6) = Xo(Xo— 1)(X1 + 1) =0

Cys=4{1,2,11,21,3,12,20,35,69,72}, which is incomplete cubic, and by adding to it the points
32, 43, 54, we obtain a complete (13,3)-arc.

5. Ifa =1, =7, then the cubic curve Cs is:

X1(X1 = 1)(Xo = 7) = Xo(Xo— 1)(X1 + 1) =0

Cs = {1,2,11,21,3,12,20,36,42,43,76,77}, which is incomplete cubic, and by adding to it the
point 32, we obtain a complete (13,3)-arc.

6. If o =1, p =8, then the cubic curve Cg is:

X1(X1 = 1)(Xo = 8) = Xo(Xo — 1)(X1 + 1) =0

Ces = {1,2,11,21,3,12,20,37,52,54}, which is incomplete cubic, and by adding to it the points
32, 40, 43, 77, 78, we obtain a complete (15,3)-arc.

7. If o =3, B =2, then the cubic curve Cs is:

X1(X1 = 1)(Xo — 2) = Xo(Xo — 1)(X1 + 3) =0

C;=4{1,2,11,21,3,12,20,52,53,67,79,80}, which is incomplete cubic, and by adding to it the
point 58, we obtain a complete (13,3)-arc.

8. If a =3, B =3, then the cubic curve Cg is:

X1(X1 = 1)(Xo = 3) = Xo(Xo — 1)(X1 + 3) =0
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Cs = {1,2,11,21,3,12,20,34,42,60,68,88}, which is incomplete cubic, and by adding to it the
point 63, we obtain a complete (13,3)-arc.

9. If o =3, B =4, then the cubic curve Cy is:

X1(X1 = 1)(Xo = 4) = Xo(Xo — 1)(X1 + 3) =0

Cy={1,2,11,21,3,12,20,69}, which is incomplete cubic, and by adding to it the points 32, 33,
40, 43, 49, 54, 68, we obtain a complete (15,3)-arc.

10. If o = 3, B =5, then the cubic curve Cyy is:

X1(X1 = 1)(Xo = 5) = Xo(Xo — 1)(X1 + 3) =0

C1 =41,2,11,21,3,12,20,50,55,70,77,82}, which is incomplete cubic, and by adding to it the
point 62, we obtain a complete (13,3)-arc.

11. If o = 3, B =7, then the cubic curve Cy; is:

X1(X1 = 1)(Xo — 4) = Xo(Xo— 1)(X1 + 3) =0

C11={1,2,11,21,3,12,20,72}, which is incomplete cubic, and by adding to it the points 32, 33,
40, 45, 50, 67, 79, we obtain a complete (15,3)-arc.

12. If a = 3, B = 8, then the cubic curve Cy; is:

X1(X1 — 1)(Xo — 8) = Xo(Xo — 1)(X1 + 3) =0
C1»,=4{1,2,11,21,3,12,20,32,33,40,44,58,62,73,86,87}, which is a complete (16,3)-arc.

13. If o =4, B = 2, then the cubic curve Cy3 is:

X1(X1 = 1)(Xo — 2) = Xo(Xo — 1)(X1 + 4) =0

C13=41,2,11,21,3,12,20,60,64,78,82,85}, which is incomplete cubic, and by adding to it the
point 49, we obtain a complete (13,3)-arc.

14. If o = 4, B = 3, then the cubic curve Cyy4 is:

X1(X1 = 1)(Xo — 3) = Xo(Xo — 1)(X1 + 4) =0

C1s =41,2,11,21,3,12,20,33,43,52,69,86}, which is incomplete cubic, and by adding to it the
point 54, we obtain a complete (13,3)-arc.

15. If o = 4, B = 4, then the cubic curve Cys is:

X1(X1 = 1)(Xo — 4) = Xo(Xo — 1)(X1 +4) =0

Cis ={1,2,11,21,3,12,20,59,62,77,80,87}, which is incomplete cubic, and by adding to it the
point 55, we obtain a complete (13,3)-arc.

16. If o = 4, B =5, then the cubic curve Cy is:

X1(X1 = 1)(Xo = 5) = Xo(Xo — 1)(X1 +4) =0

Cis = {1,2,11,21,3,12,20,88}, which is incomplete cubic, and by adding to it the points
32,33,40,42,50,55,58, we obtain a complete (15,3)-arc.

17. If o = 4, B = 6, then the cubic curve:
Ci7=9{1,2,11,21,3,12,20,32,34,40,46,49,55,68,70,80}, which is a complete (14,3)-arc.

18. If a =4, B =7, then the cubic curve:

C1s=9{1,2,11,21,3,12,20,90}, which is incomplete cubic, and by adding to it the points 32, 33,
40, 42, 49, 53, 70, we obtain a complete (15,3)-arc.

19. If a =5, B = 2, then the cubic curve:

C19=41,2,11,21,3,12,20,36,45,50,59,76}, which is incomplete cubic, and by adding to it the
point 40, we obtain a complete (13,3)-arc.

20. If o =5, B = 3, then the cubic curve:
Ca0=91,2,11,21,3,12,20,35,37,44,46,49,54,58,63,77}, which is a complete (16,3)-arc.

21. If o =5, B =4, then the cubic curve:

Cxn ={1,2,11,21,3,12,20,72,73,78,85,88}, which is incomplete cubic, and by adding to it the
point 46, we obtain a complete (13,3)-arc.

22. If a. =5, B =5, then the cubic curve:

Cx» =41,2,11,21,3,12,20,67,69,79,89,90}, which is incomplete cubic, and by adding to it the
point 44, we obtain a complete (13,3)-arc.

23. If o =5, B = 6, then the cubic curve:
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Cas = {1,2,11,21,3,12,20,80}, which is incomplete cubic, and by adding to it the points 32,
33,42,49,58,76,86, we obtain a complete (15,3)-arc.

24. 1f o =5, B = 8, then the cubic curve:

Ca = {1,2,11,21,3,12,20,82}, which is incomplete cubic, and by adding to it the points 32,
33,40,43,49,54,78, we obtain a complete (15,3)-arc.

25. If o = 6, B = 2, then the cubic curve:

Cxs =4{1,2,11,21,3,12,20,32,40,72,77,90}, which is incomplete cubic, and by adding to it the
point 76, we obtain a complete (13,3)-arc.

26. If a. =6, B =4, then the cubic curve:

Ca = {1,2,11,21,3,12,20,42}, which is incomplete cubic, and by adding to it the points 32,
33,49,53,58,68, we obtain a complete (15,3)-arc.

27. If a. =6, B =5, then the cubic curve:

C,7 = {1,2,11,21,3,12,20,43}, which is incomplete cubic, and by adding to it the points 32,
33,42,49,53,58,68, we obtain a complete (15,3)-arc.

28. If o = 6, B = 6, then the cubic curve:

Cas = {1,2,11,21,3,12,20,44,50,52,58,64}, which is incomplete cubic, and by adding to it the
point 79, we obtain a complete (13,3)-arc.

29. If o = 6, B =7, then the cubic curve:
Cx=91,2,11,21,3,12,20,33,34,45,67,68,78,79,85,86}, which is a complete (16,3)-arc.

30. If a =6, B = 8, then the cubic curve:

Cs ={1,2,11,21,3,12,20,46,49,53,59,60}, which is incomplete cubic, and by adding to it the
point 78, we obtain a complete (13,3)-arc.

31. If a =7, B =2, then the cubic curve:

Cs1 =4{1,2,11,21,3,12,20,43,44,58,88,89}, which is incomplete cubic, and by adding to it the
point 67, we obtain a complete (13,3)-arc.

32.If a =7, B = 3, then the cubic curve:
Cs = {1,2,11,21,3,12,20,59}, which is incomplete cubic, and by adding to it the points 32,
33,40,43,49,53,87, we obtain a complete (15,3)-arc.

33.If a =7, B =4, then the cubic curve:
Cs3=91,2,11,21,3,12,20,36,37,54,55,60,67,70,76,79}, which is a complete (16,3)-arc.

34.1f =7, B =6, then the cubic curve:
Cs = {1,2,11,21,3,12,20,42,62,87,90}, which is incomplete cubic, and by adding to it the
point 70, we obtain a complete (13,3)-arc.

35.If a =7, B =7, then the cubic curve:
Css = {1,2,11,21,3,12,20,35,53,63,73,82}, which is incomplete cubic, and by adding to it the
point 68, we obtain a complete (13,3)-arc.

36. If a =7, B =8, then the cubic curve:

Cs=9{1,2,11,21,3,12,20,64}, which is incomplete cubic, and by adding to it the points 32, 33,
42, 49, 50, 58, we obtain a complete (15,3)-arc.

37.1f a =8, B =2, then the cubic curve:
Cs; = {1,2,11,21,3,12,20,42,46,49,69,73}, which is incomplete cubic, and by adding to it the
point 85, we obtain a complete (13,3)-arc.
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38. If a =8, B = 3, then the cubic curve:
Css ={1,2,11,21,3,12,20,50}, which is incomplete cubic, and by adding to it the points 32, 33,
40, 42, 49, 63, 79, we obtain a complete (15,3)-arc.

39. If a =8, B =5, then the cubic curve:
Cs=1{1,2,11,21,3,12,20,35,36,52,62,63,76,78,85,87}, which is a complete (16,3)-arc.

40. If a = 8, B = 6, then the cubic curve:
Cq=1{1,2,11,21,3,12,20,53}, which is incomplete cubic, and by adding to it the points 32, 33,
40, 42, 49, 70, 73, we obtain a complete (15,3)-arc.

41. If a =8, B =7, then the cubic curve:
Cq =4{1,2,11,21,3,12,20,37,54,64, 80,89}, which is incomplete cubic, and by adding to it the
point 86, we obtain a complete (13,3)-arc.

42. 1f o =8, B =7, then the cubic curve:
Cs =4{1,2,11,21,3,12,20,43,45,55,70,72}, which is incomplete cubic, and by adding to it the
point 87, we obtain a complete (13,3)-arc.

when we checked each set of the cubic curves to find, if the points of each curve lead to
maximum completeness, we found that the only (16,3)-arcs are complete, and we found that
there exist complete (13,3)-arcs and complete (15,3)-arcs.
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GF(9),*
* 1 2 3 4 5 6 7 8
1 1 2 3 4 5 6 7 8
2 2 1 6 8 7 3 5 4
3 3 6 4 7 1 8 2 5
4 4 8 7 2 3 5 6 1
5 5 7 1 3 8 2 4 6
6 6 3 8 5 2 4 1 7
7 7 5 2 6 4 1 8 3
8 8 4 5 1 6 7 3 2
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Points and Lines of PG(2,9)

i Pi i
1 | (1,000 | 2 [11 [ 2029 [ 38 | 47 | 56 | 65 | 74 | 83
2 | (010 | 1 |11 |12 13|14 | 15| 16 | 17 | 18 | 19
3 | (1,10) | 4 | 11 | 22 | 30 | 44 | 55 | 63 | 68 | 9 | 87
4 | (21,0) | 3 |11 |21 [ 31| 41|51 |61 | 71| 81 | o1
5 | 3,10) | 9 | 11 | 27 | 34 | 40 | 53 | 60 | 66 | 82 | 86
6 | (410) | 6 | 11 | 24 | 37 | 45 | 49 | 59 | 70 | 80 | 84
7 | (51,00 | 8 | 11 | 26 | 32 | 46 | 52 | 58 | 69 | 75 | 90
8 | (610) | 7 | 11 | 25 | 36 | 39 | 50 | 64 | 67 | 78 | 89
9 | (710) | 5 | 11 | 23 | 35 | 42 | 54 | 57 | 73 | 76 | 88
10 | (8,1,0) | 10 | 11 | 28 | 33 | 43 | 48 | 62 | 72 | 77 | 85
11 | 001 | 1 | 2| 3| 4|5 6| 7|8 9]10
12 | (1,01) | 2 | 13 | 22 | 31 | 40 | 49 | 58 | 67 | 76 | 85
13 | (201) | 2 |12 |21 |30 | 39 | 48 | 57 | 66 | 75 | 84
14 | (301) | 2 | 18 | 27 | 36 | 45 | 54 | 63 | 72 | 81 | 90
15 | 401) | 2 | 15 | 24 | 33 | 42 | 51 | 60 | 69 | 78 | 87
16 | (50,1) | 2 | 17 | 26 | 35 | 44 | 53 | 62 | 71 | 80 | 89
17 | 6,01) | 2 | 16 | 25 | 34 | 43 | 52 | 61 | 70 | 79 | 88
18 | (7.01) | 2 | 14 | 23 |32 | 41 | 50 | 59 | 68 | 77 | 86
19 | (801) | 2 | 19 | 28 | 37 | 46 | 55 | 64 | 73 | 82 | 91
20 | (0L,1) | 1 | 29 | 30 | 31 | 32 | 33 | 34 | 35 | 36 | 37
21 | (LLY) | 4 | 13 | 21 |29 | 46 | 54 | 62 | 70 | 78 | 86
22 | 11) | 3 | 12 | 22 | 29 | 42 | 52 | 59 | 72 | 82 | 89
23 | 3L1) | 9 | 18 | 25 | 29 | 44 | 51 | 58 | 73 | 77 | 84
24 | 411) | 6 | 15 | 28 | 29 | 40 | 50 | 63 | 71 | 75 | 88
25 | (51,1) | 8 | 17 | 23 | 29 | 43 | 49 | 64 | 66 | 81 | 87
26 | 6,1,1) | 7 | 16 | 27 | 29 | 41 | 55 | 57 | 69 | 80 | 85
27 | (711) | 5 | 14 | 26 | 29 | 45 | 48 | 60 | 67 | 79 | 91
28 | (81,1) | 10 | 19 | 24 | 29 | 39 | 53 | 61 | 68 | 76 | 90
29 | (021) | 1 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28
30 | (121) | 3 | 13|20 | 30 | 43 | 50 | 60 | 73 | 80 | 90
31 | 2,21) | 4 | 12 | 20 | 31 | 45 | 53 | 64 | 69 | 77 | 88
32 | (321) | 7 | 18 | 20 | 34 | 46 | 48 | 59 | 71 | 76 | 87
33 | (42,1) | 10 | 15 | 20 | 37 | 44 | 52 | 57 | 67 | 81 | 86
34 | (521) | 5 | 17 | 20 | 32 | 39 | 51 | 63 | 70 | 82 | 85
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35 | 6,21) | 9 | 16 | 20 | 36 | 42 | 49 | 62 | 68 | 75 | 91
36 | (721) | 8 | 14 | 20 | 35 | 40 | 55 | 61 | 72 | 78 | 84
37 | 821) | 6 | 19 | 20 | 33 | 41 | 54 | 58 | 66 | 79 | 89
38 | (031) | 1 | 74| 75| 76 | 77 | 78 | 79 | 80 | 81 | 82
39 | (131) | 8 | 13| 28 | 34 | 45 | 51 | 57 | 68 | 74 | 89
40 | (231) | 5 | 12 | 24 | 36 | 43 | 55 | 58 | 71 | 74 | 86
41 | (331) | 4 | 18 | 26 | 37 | 42 | 50 | 61 | 66 | 74 | 85
42 | (431) | 9 | 15 | 22 | 35 | 41 | 48 | 64 | 70 | 74 | 90
43 | (531) | 10 | 17 | 25 | 30 | 40 | 54 | 59 | 69 | 74 | 91
44 | (6,3,1) | 3 | 16 | 23 | 33 | 46 | 53 | 63 | 67 | 74 | 84
45 | (731) | 6 | 14 | 27 | 31 | 39 | 52 | 62 | 73 | 74 | 87
46 | (831) | 7 | 19 | 21 |32 | 44 | 49 |60 | 72 | 74 | 88
47 | (0,41) | 1 | 47 | 48 | 49 | 50 | 51 | 52 | 53 | 54 | 55
48 | (L41) | 10 | 13 |27 [ 32 | 42 |47 |64 | 71| 79 | 84
49 | (241) | 6 | 12 | 25 | 35 | 46 | 47 | 60 | 68 | 81 | 85
50 | (341) | 8 | 18 | 24 | 30 | 41 | 47 | 62 | 67 | 82 | 88
51 | (441) | 4 | 15 | 23 | 34 | 39 | 47 | 58 | 72 | 80 | 91
52 | (5,4,1) | 7 | 17 | 22 | 33 | 45 | 47 | 61 | 73 | 75 | 86
53 | (641) | 5 | 16 | 28 | 31 | 44 | 47 | 59 | 66 | 78 | 90
54 | (7,41) | 9 | 14 | 21 | 37 | 43 | 47 | 63 | 69 | 76 | 89
55 | (841) | 3 | 19 | 26 | 36 | 40 | 47 | 57 | 70 | 77 | 87
56 | (051) | 1 | 65| 66 | 67 | 68 | 69 | 70 | 71 | 72 | 73
57 | (1,51) | 9 | 13 | 26 | 33 | 39 | 55 | 59 | 65 | 81 | 88
58 | (251) | 7 | 12 | 23 |37 | 40 | 51 | 62 | 65 | 79 | 90
59 | (351) | 6 | 18 | 22 | 32 | 43 | 53 | 57 | 65 | 78 | o1
60 | (451) | 5 | 15 | 27 | 30 | 46 | 49 | 61 | 65 | 77 | 89
61 | (5,51) | 4 | 17 | 28 | 36 | 41 | 52 | 60 | 65 | 76 | 84
62 | (651) | 10 | 16 | 21 | 35 | 45 | 50 | 58 | 65 | 82 | 87
63 | (7,51) | 3 | 14 | 24 | 34 | 44 | 54 | 64 | 65 | 75 | 85
64 | (851) | 8 | 19 | 25 | 31 | 42 | 48 | 63 | 65 | 80 | 86
65 | (061) | 1 | 56 | 57 | 58 | 59 | 60 | 61 | 62 | 63 | 64
66 | (1,6,1) | 5 | 13 | 25 | 37 | 41 | 53 | 56 | 72 | 75 | 87
67 | (261) | 8 | 12 | 27 | 33 | 44 | 50 | 56 | 70 | 76 | 91
68 | (3,6,1) | 3 | 18 | 28 | 35 | 39 | 49 | 56 | 69 | 79 | 86
69 | (461) | 7 | 15| 26 | 31 | 43 | 54 | 56 | 68 | 82 | 84
70 | (56,1) | 6 | 17 | 21 | 34 | 42 |55 | 56 | 67 | 77 | 90
71 | (6,6,1) | 4 | 16 | 24 | 32 | 40 | 48 | 56 | 73 | 81 | 89
72 | (761) | 10 | 14 | 22 | 36 | 46 | 51 | 56 | 66 | 80 | 88
73 | (8,6,1) | 9 | 19 | 23 | 30 | 45 | 52 | 56 | 71 | 78 | 85
74 | (070) | 1 | 38 |39 | 40 | 41 | 42 | 43 | 44 | 45 | 46
75 | (1,71) | 7 | 13 | 24 | 35 | 38 | 52 | 63 | 66 | 77 | 91
76 | 2,71) | 9 | 12 | 28 | 32 | 38 | 54 | 61 | 67 | 80 | 87
77 | (370) |10 | 18 | 23 |31 | 38 | 55 | 60 | 70 | 75 | 89
78 | (471) | 8 | 15 | 21 | 36 | 38 | 53 | 59 | 73 | 79 | 85
79 | (5710) | 3 | 17 | 27 |37 | 38 | 48 | 58 | 68 | 78 | 88
80 | (6,7,1) | 6 | 16 | 26 | 30 | 38 | 51 | 64 | 72 | 76 | 86
8l | (7.70) | 4 | 14 | 25 |33 [ 38 | 49 |57 | 71 | 82 | 90
82 | 871) | 5 | 19 | 22 | 34 | 38 | 50 | 62 | 69 | 81 | 84
83 | (0,81) | 1 | 83 | 84 | 85 | 86 | 87 | 88 | 89 | 90 | o1
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84 (18,1 | 6 |13 | 23 | 36 | 44 | 48 | 61 | 69 | 82 | 83
85 (28,1) | 10 | 12 | 26 | 34 | 41 | 49 | 63 | 73 | 78 | 83
86 (381 | 5 |18 | 21 | 33 | 40 | 52 | 64 | 68 | 80 | 83

87 (481 | 3 | 15|25 |32 |45 |55 | 62|66 | 76 | 83
88 (5,81 | 9 |17 | 24 | 31 | 46 | 50 | 57 | 72 | 79 | 83
89 681 | 8 |16 | 22 | 37 | 39 | 54 |60 | 71| 77 | 83
90 (81 | 7 | 14|28 | 30 | 42 | 53 |58 | 70 | 81 | 83
91 881 | 4 |19 |27 | 35 |43 |51 |59 |67 ]| 75|83
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44y jh 2l 285 PG(2,9) (hliu) 5 fiwall A (K,3) ol Y sl
dpia
aaf 3 gana Jile
bl gl Jlal
oS Juah dakild

iy Anala / ((lizgl) ) ) A8 el o shall g i A0S/ lzaly )
2001 41 28: (& &yl Jd < 2001 I 27: (B ) Al
AadAl
Agdia 48 5l Gulaly PG(2,9) (Al (g sl 3 Adlide ddaliul (K,3) ool SY) el cnd) 138 ey
Gl AldS (13,3) — oel Y1 O Laay a8 Al dalad) Aslead) aladinly dpeSll Clsiad) ol Qs
(16,3) — 0 Y o ALl Y1 ) o Liaas 5 ALlS (15,3) — ool Y

hliul (5 sivac adalic (58 Agalidal) cilalsl)
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	قسم الرياضيات / كلية التربية للعلوم الصرفة ( ابن الهيثم ) / جامعة بغداد
	استلم البحث في :27  آذار 2001 ، قبل البحث في :28 آيار 2001
	يتضمن هذا البحث، بناء الاقواس (k,3) اسقاطية مختلفة في المستوي الاسقاطي PG(2,9) بتطبيق طريقة هندسية. ويتم بناء المنحنيات التكعيبية باستخدام المعادلة العامة التكعيبية. لقد وجدنا أن الاقواس – (13,3) كاملة، وكذلك      الاقواس – (15,3) كاملة، و وجد...

