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Abstract

In this work, we construct complete (K, n)-arcs in the projective plane over Galois field
GF (11), where 2<n<12 ,by using geometrical method (using the union of some
maximum(k,2)- Arcs , we found (12,2)-arc, (19,3)-arc , (29,4)-arc, (38,5)-arc , (47,6)-arc,
(58,7)-arc, (68,6)-arc, (81,9)-arc, (96,10)-arc, (109,11)-arc, (133,12)-arc, all of them are
complete arc in PG(2, 11) over GF(11).
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Introduction

Yasin 1986, [8] gave the construction and classification of(k,3)-arcs over the Galois field
GF(8), Ahmed (1999) [1] studied the complete arcs in projective plane over Galois field GF
(9), also sawan (2001) [2], studied the construction of (k ,n)-arcs form (k , m)-arcs in
PG(2,p)

The aim of this paper is to find the complete arcs in projective plane PG (2, 11) over
Galois field GF (11).This paper is divided into twelve sections, section one consists of the
basic theorems and definition of projective plane.From In section two to section twelve, the
construction of complete (k, n)-arcs for 2<n <12 in PG (2, 11) is given

1.1Definition [3]:

A projective PG(2, p) over Galois field , where p is a prime number , consists of
p? + p+1points and p® + p +1lines, every line contains p+1 points and every point is on
p+1 lines. Any point a of the plane has the form of a triple ((X,, X, X,), where X, X, X,

are elements in GF(p) with the exception of a triple consisting of three zero elements. Two
triples (X,, X, X,) and (y,,Y,,Y,) represent the same point if there exists A in GF (p) \

{O}' S't' (yO’ yl’ yz) = /1 (XO’ Xl’ XZ)
There exists one point of the form (1,0,0) , there exists p points of the form (X,1,0) ,

there exists p® points of the form (X,Y 1) , similarly for the lines .
A point P (X,, X, X,) is incident with the line [y,,y,, y,] iff:

XoYo + XiY1 + X5y, =0

The projective plane PG(2, p) satisfying the following axioms :

a) Any two distinct lines intersected in a unique point.

b) Any two distinct points are contained in a unique line.

c) There exists at least four points such that no three of them are collinear.

The projective plane PG(2, 11) contains 133 points , 133 lines , every line contains 12 point
and every points is on 12 lines. Let p, andL,, i=1, 2,... ,133 be the points and lines of PG

(2, 11) respectively , all the points and lines of PG (2, 11) are given in table (1).

1.2Definition [5]:
A (k, n)-arc K in PG (2, P) is a set of k points such that some n, but no n+1 of them are
collinear.

1.3Definition [5]:
(A k, n)-arcin PG (2, P) k is complete if it is not contained in a (K+1,n)-arc .

1.4Definition [3]:
An (n-secant) of a (k,n)-arc is a line intersects K in n points . a o-secant is called an external
line of K, 1-secant is called unsecant line, a 2-secant is called a bisecant line and 3-secant is
called a trisecant line.

1.5Definition [3]:
A point which is not on a (k, n)-arc K has index i denoted by N, if there are exactly i ( n-

secant) of K thought N ;. Let C; = |N;| be the number of the points N, of index i.

1.6Remark [4]:
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The (k, n)-arc K is complete if and only if C,=0, thus K is complete if every point of PG(2,
p) lies on some n-secants of K.

1.7Definition [5]:
Ak, n)-arc K in PG(2. p) is maximal arc if k =(n-1)p+n.

1.8Definition [3]:
The maximum number of points that can be a (K, 2)-arc in PG(2, p) is m(2, p)- this arc
called an oval.

1.9Definition [5]:

A polynomial F in K[X,, X,,...X,] is called homogenous or a form of degree d if all its
terms have the same degree d. A subset V of PG (n, k) is variety over K if there exists forms
F.F.... Fq in K[X,, X,,..X,] such that

V ={P(A) inPG(n, k), F,(A)=F,(A)=...=F,(A) =0}=V(F,F,....FR).

1.10Definition [5]:
A variety V(F) in PG(n, K) is called a primal. The order or degree of a primal V(F) is the
degree of F.

1.11Definition [5]:
A quadric Q in PG(n-1, p) is a primal of order two , so if Q is a quadric then Q=F(V) where
F is Quadric form , thatis > a; X, X, =a, X,* +a, X, X, +...+ a3, X,”

i
1.12Definition [5]:
Let Q(2, p) be the set of quadrics in PG(2, p) that is the varieties V(F), where
F=a, X, +a,X% +a,X,;" +a, X, X, +a, X, X, +a,X, X,

a‘12 a13 ]
ay H
2 2
a Ay | . : . .
If A= % ay, % IS non-singular, then the quadric is a conic.
a; a
31 32 a33

1.13Theorem [3]:
In PG (2, p) , with p odd, every oval is a conic.

1.14Theorem [6]:
Let m be a point of a (K, 2)-arc K and let t(m) be the number of unisecants through m in
PG(2p) then t =t(m)=p+2-Kk

1.15Corollary [6]:
If k is an oval then t(m) =1
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1.16Theorem [5]:
Let k be a (k, 2)-arc in PG (2, p) and let T, be the number of i-secants of k in the plane, that

is T, is the number of bisecants, T, is the number of unisecant, and T, is the number of
external line t = p+2—Kk, then:

espulit g sopel ol i sfobne
VYol. 26 (2) 2013

T, k(k 1)
2
b) T, = kt
0T, = p(p-1) , (-1
0 2 2

1.17Lemma [7]:
Let C, be the number of points Q of index i . Then

p
a) Y. Ci=p’+p+l-k

aﬂ. k(k -1
" 220

where o is smallest | for which C, # 0, and g is the largest | for which C, #0.

1.118Theorem [2]:
A (k, n)-arc K is maximal if and only if every line in PG (2, p) is a 0-secant or n-secant,

2. Complete (K, 2)-arc in PG(2, 11)

Let A={1,2,13,25} be the set of unit and reference points in PG(2,11) as in the table (1) such
that :

1=(1,0,0) , 2=(0,1,0), 13=(0,0,1), 25=(1,1,1), A is (4,2)-arc, since no three points of A are
collinear,

The general equation of the conic is:

F=a X/ +a,X%2+a,X,  +a,X, X, +a, X, X, +a,X,X, =0 .. (1)
By substituting the points of the arc A in (1), so (1) becomes:
a, X X, +a X X, +aX,X,; =0 .. (2

If a, =0, then the conic is degenerated. Thereforea, # 0, similarly a, #0anda, =0
Dividing equation (2) by a,, we get:
X X, +aX, X, + X, X, =0 ..(3)

Where o :%, p :% , S0 that 1+« + # =0 (mod.11)

4 4
S =-(1+ a), then (3) can be writer as: X, X, +aX; X, - (1+a)X,X,; =0
Wherea #0anda #10 fora =0 or o =10, we degerenated conics, can be obtaiened thus
a=127345,6,7,89. The ovals in PG(2,11) throught the reference and the unit points has the
following points :
C, ={1,213,25,40,53,63,77,87,100,104,116} which are the points of
V(X X, + X, X3 +9X,X,)
C, ={1,2,13,25,42,50,59,78,84,96,110,131} which are the points of
V, (X, X, +2X, X, +8X,X3;)
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C, ={1,213,25,41,48,64,76,89,95,115,132} which are the points of
V(X X, +3X, X, +7X,X;)

C, ={1,2,13,25,44,56,65,72,82,108,118,125} which are the points of
V, (X X, +4X, X, +6X,X,)

C, ={1213,25,43,51,67,71,99,103,119,127} which are the points of
Vo (X, X, +5X,X; +5X,X,)

C, ={1,213,25,45,52,62,88,98,105,114,126} which are the points of
Vo (X X, +6X, X, +4X,X,)

C, ={1,2,13,25,38,55,75,81,94,106,122,129} which are the points of
V, (X X, +7X, X, +3X,X3)

C, ={1,2,13,25,39,60,74,86,92,111,120,128} which are the points of
Vg (X X, +8X, X, +2X,X3;)

C, ={1,2,13,25,54,66,70,83,93,107,117,130} which are the points of
Vo (X X, 49X, X, +1X,X,)

Thus there are nine compelete (12,2)-arcs (conics) in PG(2,11). Hence each arc is a maximum
arc, since each line is 0-secant or 2-secant.

3.The construction of compelete (k,3)-arcs in PG(2,11)
In this section, we try to get a compelete (k,3)-arc throught following steps.
a) We take the union of two maximal (k,2)-arcs, say C, and C, denoted by E,

E=C,UC, —{59,78,96}, we notice that
E ={1,2,13,25,40,53,63,77,87,100,104,116,42,50,84,110,131} is incompelete (k,3)-arc since
there exists the points

{3,4,5,6,7,8,9,10,11,12,14,15,16,17,18,19,20,21,22,23,24,26,27,28,29,30,31,32,33,34,35,36,3
7,38,39,41,43,44,45,46,47,48,49,51,52,54,55,56,57,58,59,60,61,62,64,65,66,
67,68,69,70,71,72,73,74,75,76,78,79,80,81,82,83,85,86,88,89,90,91,92,93,94,95,96,
97,98,99,101,102,103,105,106,107,108,109,111,112,113,114,115,117,118,119,120,
121,122,123,124,125,126,127,128,129,130,132,133} which are the points of index zero for E

b) We add two points of index zero which are {3,46}. Then
E'={1,2,313,25,40,42,46,50,53,63,77,84,87,100,104,110,116,131} is a compelete (19,3)-arc

since C, =0.

4.The construction of compelete (k,4)-arcs in PG(2,11)
In this section, we try to get a compelete (k,4)-arc through following steps.
a) We take the union of three maximal (k,2)-arcs, say C, , C, and C, denoted by E,,

E, =C,UC,UC, —{48,64,89,132}, we notice that
E, ={1,2,13,25,40,53,63,77,87,100,104,116,42,50,59,78,84,96,110,131,41,76,95115} IS
incompelete (k,4)-arc since there exists the points

{3,4,5,6,7,8,9,10,11,12,14,15,16,17,18,19,20,21,22,23,24,26,27,28,29,30,31,32,33,34,35,36,3
7,38,39,43,44,45,46,47,48,49,51,52,54,55,56,57,58,60,61,62,64,65,66,67,
68,69,70,71,72,73,74,75,79,80,81,82,83,85,86,88,89,90,91,92,93,94,97,98,99,101,102,
103,105,106,107,108,109,111,112,113,114,117,118,119,120,121,122,123,124,
125,126,127,128,129,130,132,133} which are the points of index zero for E;.
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b) We add five points of index zero which are {3,33,34,38,108}. Then
E, ={1,2,313,25,33,34,38,40,41,42,50,53,59,63,76,77,78,84,87,95,96,100,104,108,110,
115,116,131}

compelete (29,4)-arc since C, =0.

5.The construction of compelete (k,5)-arcs in PG(2,11)

In this section, we try to get a compelete (k,5)-arc throught following steps.
a) We take the union of four maximal (k,2)-arcs, say C, ,C, ,C,andC, denoted by E,,
E,=C,UC,UC,UC, —{44,56,82,108,118},
E, ={1,2,13,25,40,53,63,77,87,100,104,116,42,50,59,78,84,96,110,131,41,48,64,76,89,95,
115,132,65,72,125}
incompelete (k,5)-arc since there exists the points
{3,4,5,6,7,8,9,10,11,12,14,15,16,17,18,19,20,21,22,23,24,26,27,28,29,30,31,32,33,34,35,36,3
7,38,39,43,44,45,46,47,49,51,52,54,55,56,57,58,60,61,62,66,67,68,69,70
,71,73,74,75,79,80,81,82,83,85,86,88,89,90,91,92,93,94,97,98,99,101,102,103,105
,106,107,108,109,111,112,113,114,117,118,119,120,121,122,123,124,126,127,128
,129,130,133} which are the points of index zero for E, .
b) We add seven points of index zero which are {9,10,12,19,31,39,68}. Then
E, ={1,2,9.10,12,1319,25,31,39,40,41,42,48,50,53,59,63,64,65,68,72,76,77,78,84,87,89, E'is
95,96,100,104,110,115,116,125131,132}. ?
a compelete (38,5)-arc since C, =0.

E, is

6.The construction of compelete (k,6)-arcs in PG(2,11)
In this section, we try to get a compelete (k,6)-arc through following steps.

a) We take the union of five maximal (k,2)-arcs, say C, ,C, ,C,,C, andC,denoted by E,, ,

E,=C,UC,UC,UC,UC, —{82118},

E, ={1,2,13,25,40,53,63,77,87,100,104,116,42,50,59,78,84,96,110,131,41,48,64,76,89,

95,115,132,44,56,65,72,108,125,43,51,67,71,99,103,119,127}.

incompelete (k,6)-arc since there exists the points

{3,4,5,6,7,8,9,10,11,12,14,15,16,17,18,19,20,21,22,23,24,26,27,28,29,30,31,32,33,34,35,36,3

7,38,39,45,46,47,49,52,54,55,57,58,60,61,62,66,68,69,70,73,74,75,79,80,81,

82,83,85,86,88,90,91,92,93,94,97,98,101,102,105,106,107,109,111,112,113,114,117,118,120,

121,122,123,124,126,128,129,130,133} which are the points of index zero for E,.

b) We add six points of index zero which are {9,10,12,15,16,85}. Then

E; ={1,2,910,12,1315,16,25,40,41,42,43,44,48,50,51,53,56,59,63,64,65,67,71,72,76,77,

78,84,85,87,89,95,96,99,100,103,104,108,110,115,116,119,125,127,131,132}.
compelete (48,6)-arc since C, =0.

E,is

ye
3

7.The construction of compelete (k,7)-arcs in PG(2,11)
In this section, we try to get a compelete (k,6)-arc through following steps.
a)We take the union of six maximal (k,2)-arcs, say C, ,C, ,C;,C,,C.andC, denoted by E,

, E,=C,UC,UC,UC,UC,UC,,
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E, ={12,13,25,40,53,63,77,87,100,104,116,42,50,59,78,84,96,110,131,41,48,64,76,89,
95,115,132,44,56,65,72,82,108,118,125,43,51,67,71,99,103,119,127,45,52,62,88,98,105, E, is
114,126}.

incompelete (k,6)-arc since there exists the points
{3,4,5,6,7,8,9,10,11,12,14,15,16,17,18,19,20,21,22,23,24,26,27,28,29,30,31,32,33,34
,35,36,37,38,39,46,47,49,54,55,57,58,60,61,66,68,69,70,73,74,75,79,80,81,83,85,86
,90,91,92,93,94,97,101,102,106,107,109,111,112,113,117,120,121,122,123,124,,128
,129,130,133} which are the points of index zero for E, .

b) We add six points of index zero which are {4,19,27,31,34,81}. Then
E, ={12,41319,25,27,31,34,40,41,42,43,44,45,48,50,51,52,53,56,59,62,63,64,65,6 7,71,
72,76,77,78,81,82,84,87,88,89,95,96,98,99,100,103,104,105,108110,114,115,116,118,119, E; is
125126,127,131,132}.

a compelete (58,7)-arc since C, =0

8.The construction of compelete (k,8)-arcs in PG(2,11)

In this section, we try to get a compelete (k,8)-arc through following steps.
a) We take the union of seven maximal (k,2)-arcs, say C, ,C, ,C;,C,,C, C,,and C,
denoted by E, : E,=C,UC,UC,UC,UC,UC,UC,,
E, ={1,2,13,25,40,53,63,77,87,100,104,116,42,50,59,78,84,96,110,131,41,48,64,76,39,
95115,132,44,56,65,72,82,108,118,125,43,51,67,71,99,103,119,127,45,52,62,88,98,105, E is
114126,38,55,75,81,94,106,122,129}
incompelete (k,8)-arc since there exists the points
{3,4,5,6,7,8,9,10,11,12,14,15,16,17,18,19,20,21,22,23,24,26,27,28,29,30,31,32,33,34,35,36,3
7,39,46,47,49,54,57,58,60,61,66,68,69,70,73,74,79,80,83,85,86,90,91,92,93,97,101,102,107,1
09,111,112,113,117,120,121,123,124,,128,130,133} which are the points of index zero for E

b) We add eight points of index zero which are {3,4,56,7,11,19,31}. Then
E. ={1,2,3,4,5,6,7,11,1319,25,31,38,40,41,42,43,44,45,48,50,51,52,53,55,56,59,62,63,
64,65,67,71,72,75,76,77,78,81,82,84,87,88,89,94,95,96,98,99,100,103,104,105,106,108, Es'is a
110,114,115116,118,119,122,125126,127,129,131132}

compelete (68,8)-arc since C, =0.

9.The construction of compelete (k,9)-arcs in PG(2,11)

In this section, we try to get a compelete (k,9)-arc through following steps.
a) We take the union of eight maximal (k,2)-arcs, say C, ,C, ,C;,C,,C, C;,C,and C,
denoted by E, , E,=C,UC,UC,UC,UC,UC,UC,UC,,
E,={1,2,13,25,40,53,63,77,87,100,,104,116,42,50,59,78,84,96,110,131,41,48,64,76,
89,95,115,132,44,56,65,72,82,108,118,125,43,51,67,71,99,103,119,127,45,52,62,88,
98,105,114,126,38,55,75,81,94,106,122,129,39,60,74,86,92,111,120,128}
E, is incompelete (k,9)-arc since there exist the points {3,4,5,6,7,8,9,10,11,12,14,15,
16,17,18,19,20,21,22,23,24,26,27,28,29,30,31,32,33,34,35,36,37,46,47,49,54,57,58,
61,66,68,69,70,73,79,80,83,85,90,91,93,97,101,102,107,109,112,113,117,121,123,
124,130,133} which are the points of index zero for E;.
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b) We add thirteen points of index zero whichare{4,5,6,7,10,11,12,18,22,37,49,61,

109} Then E{
={1,2,4,5,6,7,10,11,12,13,18,22,25,37,38,39,40,41,42,43,44,45,48,49,50,51,52,53,55,56,59,6
0,61,62,63,64,65,67,71,72,74,75,76,77,78,81,82,84,86,87,88,89,
92,94,95,96,98,99,100,103,104,105,106,108,109,110,111,114,115,116,118,119,120,
122,125,126,127,128,129,131,132}is complete (81,9) —arc,since C, =0.

10.The construction of compelete (k,10)-arcs in PG(2,11)

In this section, we try to get a compelete (k,10)-arc through following steps.
a)We take the union of nine maximal (k,2)-arcs, say C, ,C, ,C,,C,,C.,C, C,
andC,denotedby E, ,E, =C,UC,UC,UC,UC,UC,UC, UC,UC,, E,
={1,2,13,25,40,53,63,77,87,100,,104,116,42,50,59,78,84,96,110,131,
41,48,64,76,89,95,115,132,44,56,65,72,82,108,118,125,43,51,67,71,99,103,119,127,
45,52,62,88,98,105,114,126,38,55,75,81,94,106,122,129,39,60,74,86,92,111,120,128,54,66,7
0,83,93,107,117,130} E,is incompelete (k,10)-arc since there exists the points
{3,4,5,6,7,8,9,10,11,12,14,15,16,17,18,19,20,21,22,23,24,26,27,28,29,30,31,32,33,34,35,36,3
7,46,47,49,57,58,61,68,69,73,79,80,85,90,91,97,101,102,109,112,113,121,123,124,133}
which are the points of index zero for E, .
b) We add twenty points of index zero which are{3,4,5,6,7,8,9,10,14,15,16,22,23,61
69,73,85,97,109,124}Then E; ={1,2,3,4,5,6,7,8,9,10,13,14,15,16,22,23,25,38,39,40,
41,42,43,44,45,48,50,51,52,53,54,55,56,59,60,61,62,63,64,65,66,67,69,70,71,72,73,
74,75,76,77,78,81,82,83,84,85,86,87,88,89,92,93,94,95,96,97,98,99,100,103,104,105,
106,107,108,109,110,111,114,115,116,117,118,119,120,122,124,125,126,127,128,
129,130,131,132}is complete (96,10) —arc,since C, =0.

11.The construction of compelete (k,11)-arcs in PG(2,11)

In this section, we take (96,10)-arc E; which is incomplete (k,11)-arc, since there exist
points of index zero for E; which are{11,12,17,18,19,20,21,24,26,27,28
,29,30,31,32,33,34,35,36,37,46,47,49,57,58,68,79,80,90,91,101,102,112,113,121,123,

133} ie. C, #0.

Now ,we add to E; thirteen points of index zero which are {11,17,18,19,20,26,27,35,
36,47,102,121,133}.

Then Eg

={1,2,3,4,5,6,7,8,9,10,11,13,14,15,16,17,18,19,20,22,23,25,26,27,35,36,38,39,40,41,42,43,44
,45,47,48,50,51,52,53,54,55,56,59,60,61,62,63,64,65,66,67,69,70,71,
72,73,74,75,76,77,78,81,82,83,84,85,86,87,88,89,92,93,94,95,96,97,98,99,100,102,
103,104,105,106,107,108,109,110,111,114,115,116,117,118,119,120,121,122,124,
125,126,127,128,129,130,131,132,133}is a complete (109,11) —-arc,since C, =0.

12.The construction of compelete (k,12)-arcs in PG(2,11)

In this section, we take from E; the complete (109,11)-arc which is incomplete (k,12)-arc
Eg since there exist points of index zero for E; which are{12, ,21,24,28,29,
30,31,32,33,34,37,46,49,57,58,68,79,80,90,91,101,112,113, 123,} ,i.e. C, # 0.
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We add the points of index zero to E; denoted by E; then E; contains all the points of the
planei.e., Eg={1,2,3,...,131,132,133} is a complete (133,12)-arc since C, =0.

This arc is the whole plane PG(2,11), since each line in it contains 12 points . Hence this arc
IS maximal.
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Table (1):Points and lines of PG(2,11)

i Pi Li

1 | (100) | 2 [ 13 ] 24 [ 35 | 46 | 57 | 68 | 79 | 90 | 101 | 112 | 123
2 | (01,00 | 1 | 13| 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23
3 | (1,10) | 12 | 13 | 34 | 44 | 54 | 64 | 74 | 84 | 94 | 104 | 114 | 124
4 | (210) | 7 | 13| 29 | 45 | 50 | 66 | 71 | 87 | 92 | 108 | 113 | 129
5 | (310) | 9 | 13 | 31 | 38 | 56 | 63 | 70 | 88 | 95 | 102 | 120 | 127
6 | (41,00 | 10 | 13 | 32 | 40 | 48 | 67 | 75 | 83 | 91 | 110 | 118 | 126
7 | (510) | 4 | 13 | 26 | 39 | 52 | 65 | 78 | 80 | 93 | 106 | 119 | 132
8 | (610) | 11 | 13 | 33 | 42 | 51 | 60 | 69 | 89 | 98 | 107 | 116 | 125
9 | (71,00 | 5 | 13| 27 | 41 | 55 | 58 | 72 | 86 | 100 | 103 | 117 | 131
10 | (810) | 6 | 13 | 28 | 43 | 47 | 62 | 77 | 81 | 96 | 111 | 115 | 130
11 | (9,10) | 8 |13 [ 30 | 36 | 53 | 59 | 76 | 82 | 99 | 105 | 122 | 128
12 [ (10,10) | 3 | 13 | 25 | 37 | 49 | 61 | 73 | 85 | 97 | 109 | 121 | 133
13001 | 1|2 | 3|45 |6 |7 |89 |10]11]12
14 | (1,01) | 2 | 23| 34 | 45 | 56 | 67 | 78 | 89 | 100 | 111 | 122 | 133
15 | (201) | 2 |18 | 29 | 40 | 51 | 62 | 73 | 84 | 95 | 106 | 117 | 128
16 | (301) | 2 |20 |31 |42 |53 | 64| 75 | 86 | 97 | 108 | 119 | 130
17 | 401) | 2 |21 | 32 | 43 | 54 | 65 | 76 | 87 | 98 | 109 | 120 | 131
18 | (50,1) | 2 | 15| 26 | 37 | 48 | 59 | 70 | 81 | 92 | 103 | 114 | 125
19 | (6,01) | 2 |22 | 33 | 44 | 55 | 66 | 77 | 88 | 99 | 110 | 121 | 132
20 | (701) | 2 | 16 | 27 | 38 | 49 | 60 | 71 | 82 | 93 | 104 | 115 | 126
21| (80,1) | 2 | 17 | 28 | 39 | 50 | 61 | 72 | 83 | 94 | 105 | 116 | 127
22 | (901) | 2 | 19 | 30 | 41 | 52 | 63 | 74 | 85 | 96 | 107 | 118 | 129
23 | (10,01) | 2 | 14 | 25 | 36 | 47 | 58 | 69 | 80 | 91 | 102 | 113 | 124
24 | (0,1,1) | 1 |123]124 | 125|126 | 127 | 128 | 129 | 130 | 131 | 132 | 133
25 | (1,1,1) | 12 | 23 | 33 | 43 | 53 | 63 | 73 | 83 | 93 | 103 | 113 | 123
26 | (21,1) | 7 | 18 | 34 | 39 | 55 | 60 | 76 | 81 | 97 | 102 | 118 | 123
27 | (31,1) | 9 | 20 | 27 | 45 | 52 | 59 | 77 | 84 | 91 | 109 | 116 | 123
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28 | (411) | 10 | 21| 29 | 37 | 56 | 64 | 72 | 80 | 99 | 107 | 115 | 123
29 | (511) | 4 | 15 | 28 | 41 | 54 | 67 | 69 | 82 | 95 | 108 | 121 | 123
30 | (6,1,1) | 11 | 22 | 31 | 40 | 49 | 58 | 78 | 87 | 96 | 105 | 114 | 123
31 | (711 | 5 | 16 | 30 | 44 | 47 | 61 | 75 | 89 | 92 | 106 | 120 | 123
32 | (811 | 6 | 17 | 32 | 36 | 51 | 66 | 70 | 85 | 100 | 104 | 119 | 123
33| (91,1) | 8 | 19 | 25 | 42 | 48 | 65 | 71 | 88 | 94 | 111 | 117 | 123
34 | (101,1) | 3 | 14 | 26 | 38 | 50 | 62 | 74 | 86 | 98 | 110 | 122 | 123
35 | (021) | 1 | 68|69 | 70 | 71| 72|73 | 74| 75| 76 | 77 | 18
36 | (1L21) | 11 | 23 | 32 | 41 | 50 | 59 | 68 | 88 | 97 | 106 | 115 | 124
37 | (221) | 12 | 18 | 28 | 38 | 48 | 58 | 68 | 89 | 99 | 109 | 119 | 129
38 | (321) | 5 | 20 | 34 | 37 | 51 | 65 | 68 | 82 | 96 | 110 | 113 | 127
39 | (421) | 7 | 21| 26 | 42 | 47 | 63 | 68 | 84 | 100 | 105 | 121 | 126
40 | (521) | 6 | 15 | 30 | 45 | 49 | 64 | 68 | 83 | 98 | 102 | 117 | 132
41 (621) | 9 | 22|29 | 36 | 54 | 61 | 68 | 86 | 93 | 111 | 118 | 125
42 | (721) | 8 | 16 | 33 | 39 | 56 | 62 | 68 | 85 | 91 | 108 | 114 | 131
43 | (82,1) | 10 | 17 | 25 | 44 | 52 | 60 | 68 | 87 | 95 | 103 | 122 | 103
44| (921) | 3 |19 | 31 | 43 | 55 | 67 | 68 | 80 | 92 | 104 | 116 | 128
45 | (102,1) | 4 | 14 | 27 | 40 | 53 | 66 | 68 | 8L | 94 | 107 | 120 | 133
46 | (031) | 1 |90 | 91 | 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100
47 | (131) | 10 | 23 | 31 | 39 | 47 | 66 | 74 | 82 | 90 | 109 | 117 | 125
48 | (231) | 6 | 18 | 33 | 37 | 52 | 67 | 71 | 86 | 90 | 105 | 120 | 124
49 | (331) | 12 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 111 | 121 | 131
50 | (431) | 4 | 21 | 34 | 36 | 49 | 62 | 75 | 88 | 90 | 103 | 116 | 129
51 | (531) | 8 | 15 | 32 | 38 | 55 | 61 | 78 | 84 | 90 | 107 | 113 | 130
52 | (631) | 7 | 22| 27 | 43 | 48 | 64 | 69 | 85 | 90 | 106 | 122 | 127
53 | (731) | 11 | 16 | 25 | 45 | 54 | 63 | 72 | 81 | 90 | 110 | 119 | 128
54 | (831) | 3 | 17 | 29 | 41 | 53 | 65 | 77 | 89 | 90 | 102 | 114 | 126
55 | (931) | 9 | 19 | 26 | 44 | 51 | 58 | 76 | 83 | 90 | 108 | 115 | 133
56 | (10,3,1) | 5 | 14 | 28 | 42 | 56 | 59 | 73 | 87 | 90 | 104 | 114 | 132
57 | (0,41) | 1 | 101|102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111
58 | (L41) | 9 | 23| 0 | 37 | 55| 62 | 69 | 87 | 94 | 101 | 119 | 126
59 | (241) | 11 | 18 | 27 | 36 | 56 | 65 | 74 | 83 | 92 | 101 | 121 | 130
60 | (341) | 8 | 20 | 26 | 43 | 49 | 66 | 72 | 89 | 95 | 101 | 118 | 124
61 | (441) | 12 | 21 | 31 | 41 | 51 | 61 | 71 | 81 | 91 | 101 | 121 | 132
62 | (54,1) | 10 | 15 | 34 | 42 | 50 | 58 | 77 | 85 | 93 | 101 | 120 | 128
63 | (641) | 5 | 22| 25 | 39 | 53 | 67 | 70 | 84 | 98 | 101 | 115 | 129
64 | (741) | 3 | 16 | 28 | 40 | 52 | 64 | 76 | 88 | 100 | 101 | 113 | 125
65 | (841) | 7 | 17 | 33 | 38 | 54 | 59 | 75 | 80 | 96 | 101 | 117 | 133
66 | (941) | 4 | 19 | 32 | 45 | 47 | 60 | 73 | 86 | 99 | 101 | 114 | 127
67 | (1041) | 6 | 14 | 29 | 44 | 48 | 63 | 78 | 82 | 97 | 101 | 116 | 131
68 | (051) | 1 | 35| 36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45
69 | (1,51) | 8 | 23 | 29 | 35 | 52 | 58 | 75 | 81 | 98 | 104 | 121 | 127
70 | 251) | 5 |18 | 32 | 35 | 49 | 63 | 77 | 80 | 94 | 108 | 122 | 125
71 | (351) | 4 | 20 | 33 | 35 | 48 | 61 | 74 | 87 | 100 | 102 | 115 | 128
72 | (451) | 9 | 21| 28 | 35 | 53 | 60 | 78 | 85 | 92 | 110 | 117 | 124
73| (551) | 12 | 15 | 25 | 35 | 56 | 66 | 76 | 86 | 96 | 106 | 116 | 126
74| (651) | 3 | 22 | 34 | 35 | 47 | 59 | 71 | 83 | 95 | 107 | 119 | 131
75 | (7,51) | 6 | 16 | 31 | 35 | 50 | 65 | 69 | 84 | 99 | 103 | 118 | 133
76 | (851) | 11 | 17 | 26 | 35 | 55 | 64 | 73 | 82 | 91 | 111 | 120 | 129
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77 ] 951) | 10 | 19 | 27 | 35 | 54 | 62 | 70 | 89 | 97 | 105 | 113 | 132
78 | (10,51) | 7 | 14 | 30 | 35 | 51 | 67 | 72 | 88 | 93 | 109 | 114 | 130
79 | (0,6,1) | 1 |112| 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120 | 121 | 122
80 | (1,6,1) | 7 | 23 | 28 | 44 | 49 | 65 | 70 | 86 | 91 | 107 | 112 | 128
81 | (2,6,1) | 10 | 18 | 26 | 45 | 53 | 61 | 69 | 88 | 96 | 104 | 112 | 131
82 | (361) | 11 | 20 | 29 | 38 | 47 | 67 | 76 | 85 | 94 | 103 | 112 | 132
83 | (461) | 6 | 21 | 25 | 40 | 55 | 59 | 74 | 89 | 93 | 108 | 112 | 127
84 | (56,1) | 3 | 15 | 27 | 39 | 51 | 63 | 75 | 87 | 99 | 111 | 112 | 124
85 | (6,61) | 12 | 22 | 32 | 42 | 52 | 62 | 72 | 82 | 92 | 102 | 112 | 133
86 | (76,1) | 9 | 16 | 34 | 41 | 48 | 66 | 73 | 80 | 98 | 109 | 112 | 130
87 | (86,1) | 4 | 17 | 30 | 43 | 56 | 58 | 71 | 84 | 97 | 110 | 112 | 125
88 | (9,61) | 5 | 19 | 33 | 36 | 50 | 64 | 78 | 81 | 95 | 109 | 112 | 126
89 | (106,1) | 8 | 14 | 31 | 37 | 54 | 60 | 77 | 83 | 100 | 106 | 112 | 129
90 | (0,7,1) | 1 | 46 | 47 | 48 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56
o1 | (1,7.1) | 6 | 23 | 27 | 42 | 46 | 61 | 76 | 80 | 95 | 110 | 114 | 129
92 | 2,71) | 4 | 18 | 31 | 44 | 46 | 59 | 72 | 85 | 98 | 111 | 113 | 126
93 | (3,71) | 7 | 20 | 25 | 41 | 46 | 62 | 78 | 83 | 99 | 104 | 120 | 125
94 | (471) | 3 | 21 | 33 | 45 | 46 | 58 | 70 | 82 | 94 | 106 | 118 | 130
95 | (5,71) | 5 | 15 | 29 | 43 | 46 | 60 | 74 | 88 | 91 | 105 | 119 | 133
96 | (67,1) | 10 | 22 | 30 | 38 | 46 | 65 | 73 | 81 | 100 | 108 | 116 | 124
97 | (7,7.1) | 12 | 16 | 26 | 36 | 46 | 67 | 77 | 87 | 97 | 107 | 117 | 127
98 | (87,1) | 8 | 17 | 34 | 40 | 46 | 63 | 69 | 86 | 92 | 109 | 115 | 132
99 | (9,71) | 11 | 19 | 28 | 37 | 46 | 66 | 75 | 84 | 93 | 102 | 122 | 131
100 | (10,7,1) | 9 | 14 | 32 | 39 | 46 | 64 | 71 | 89 | 96 | 103 | 121 | 128
101 (0,81) | 1 |57 | 58 | 59 | 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67
102| (1,81) | 5 | 23 | 26 | 40 | 54 | 57 | 71 | 85 | 99 | 102 | 116 | 130
103| (281) | 9 | 18 | 25 | 43 | 50 | 57 | 75 | 82 | 100 | 107 | 114 | 132
104 | (381) | 3 | 20 | 32 | 44 | 56 | 57 | 69 | 81 | 93 | 105 | 117 | 129
105 | (4,81) | 11 | 21 | 30 | 39 | 48 | 57 | 77 | 86 | 95 | 104 | 113 | 133
106 | (581) | 7 | 15 | 31 | 36 | 52 | 57 | 73 | 89 | 94 | 110 | 115 | 131
107 | (6,81) | 8 | 22 | 28 | 45 | 51 | 57 | 74 | 80 | 97 | 103 | 120 | 126
108 | (7,81) | 4 | 16 | 29 | 42 | 55 | 57 | 70 | 83 | 96 | 100 | 122 | 124
109 | (8,81) | 12 | 17 | 27 | 37 | 47 | 57 | 78 | 88 | 98 | 108 | 118 | 128
110 | (9,81) | 6 | 19 | 34 | 38 | 53 | 57 | 72 | 87 | 91 | 106 | 121 | 125
111 | (10,8,1) | 10 | 14 | 33 | 41 | 49 | 57 | 76 | 84 | 92 | 111 | 119 | 127
112 (091) | 1 | 79 | 80 | 81 | 82 | 83 | 84 | 85 | 86 | 87 | 88 | 89
113 | (1,91) | 4 | 23 | 25 | 38 | 51 | 64 | 77 | 79 | 92 | 105 | 118 | 131
114 | (291) | 3 | 18 | 30 | 42 | 54 | 66 | 78 | 79 | 91 | 103 | 115 | 127
115 | (3,9,1) | 10 | 20 | 28 | 36 | 55 | 63 | 71 | 79 | 98 | 106 | 114 | 133
116 | (491) | 8 | 21 | 27 | 44 | 50 | 67 | 73 | 79 | 96 | 102 | 119 | 125
117 (5,91) | 9 |115| 33 | 40 | 47 | 65 | 72 | 79 | 97 | 105 | 122 | 129
118 | (6,9,1) | 66 | 22 | 26 | 41 | 56 | 60 | 75 | 79 | 94 | 109 | 113 | 128
119 (7,91) | 7 | 16 | 32 | 37 | 53 | 58 | 74 | 79 | 95 | 111 | 116 | 132
120 (89,1) | 5 | 17 | 31 | 45 | 48 | 62 | 76 | 79 | 93 | 107 | 121 | 124
121 (9,91) | 12 | 19 | 29 | 39 | 49 | 59 | 69 | 79 | 100 | 110 | 120 | 130
122 (10,9,1) | 11 | 14 | 34 | 43 | 52 | 61 | 70 | 79 | 99 | 108 | 117 | 126
123 (0,10,1) | 1 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 | 33 | 34
124 (1,10,1) | 3 | 23 | 24 | 36 | 48 | 60 | 72 | 84 | 96 | 108 | 120 | 132
125| (2,10,1) | 8 | 18 | 24 | 41 | 47 | 64 | 70 | 87 | 93 | 110 | 116 | 133
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126 | (3,10,1) | 6 | 20 | 24 | 39 | 54 | 58 | 73 | 88 | 92 | 102 | 122 | 126
127 (410,1) | 5 | 21 | 24 | 38 | 52 | 66 | 69 | 83 | 97 | 111 | 114 | 128
128 | (5,10,1) | 11 | 15 | 24 | 44 | 53 | 62 | 71 | 80 | 100 | 109 | 118 | 127
129 (6,10,1) | 4 | 22 | 24 | 37 | 50 | 63 | 76 | 89 | 91 | 104 | 117 | 130
130 | (7,10,1) | 10 | 16 | 24 | 43 | 51 | 59 | 78 | 86 | 94 | 102 | 121 | 129
131 (8,10,1) | 9 | 17 | 24 | 42 | 49 | 67 | 74 | 81 | 99 | 106 | 113 | 131
132 (9,10,1) | 7 | 19 | 24 | 40 | 5 | 61 | 77 | 82 | 89 | 103 | 119 | 124
133|(10,10,1) | 12 | 14 | 24 | 45 | 55 | 65 | 75 | 85 | 95 | 105 | 115 | 125
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SIS Jia Jsa PG(2,11) Bl s ghuaal 8 ALl (pul 3

o2k allu 3 gana
81l Al / R 1 A/ gl

2013 hlad 3:8 &yl Jd ¢ 2012 Joby 19:8 duall alici

Ladall

2<n< 12keie GF(11) 1508 Jia e JBliad) o sinall b (K,N) ALl Gul 831 oLty L ol 13a b

5 (193) 5 (12,2048 Lany (12,2) cabaal) Gl Y1 imny sl G315k (e dpmatigl) 43kl aladily

o #1(133,12)5 (109,11)5 (96,10) 5 (81,9)s (68,8)5(58,7) 5 (47.6)s (385) 5(29.4)
PG(2,11) hlauy) (s simsall i ALiS

S Jaa ¢ ALKl Y ¢ Ay el Al dalidal) culalsl)
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