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1. INTRODUCTION

In symbology theory, many scientists have been studied a planar Galois field projective to a
finite field for example Hirschfeld [1],[2] Many researchers have studied the theories and
definitions between projective geometry and coding theory. AL- Seraji [3] Two papers
presented important results on the relationship between the projective level of command 17 and
the error correction code. Classification of some concepts and study of the tools of the notation
theorem [4].

They presented the relationship the projective level and command 19 - correcting the code
and the error values . Also, Yahya and AL-Zangana studied linear codes [5],[6] . In this research
/A g-ary (n,M ,d) code is an error - correcting code in coding theory that code a message of
length m using q symbols ( i.e. elements of a finite field with g elements ) in to a code word of
length n. the code is designed to detect and correct errors that many occur during transmission
of the code word overy a noisy channel the minimum distance d is the minimum number of
errors that can be corrected by the code.

1.1.Definition [2]: A code is e-error correcting if it can correct e errors.
1.2.Theorem[2]: ( sphere packing or Hamming bound )

Aq—ary(n,M,2e + 2) — code C satisfies
M{Q) + (D@-D+-+(a-D}<q"
1.3.Corollary [2]: Aq —ary (n,M,d) code C is perfect if and only if equality holds in
Theorem 1.2
1.4.Definition [2]: A g — ary code C The subset of length is n of (Fq)n
1.5.Definition [7]: let F(x) = x™ — b,,_;x""1 — .- — b, be @ monic polynomial of degree n
over F, . It's companion matrix of F(x) is given by the n X n matrix .

0 1 0 0 0 7

0 0 1 0 0
c(f)=1: : : : : :

o 0 0 - 0 1

—bO by by - bn—z bn—l—an

2. NEW RESULTS
2.1.  Cubic curve over a finite field of order 17

The polynomial of degree three S(x) =x3—8x2-1 is primitive in F, =
{0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16} since S(0) = 16, S(1) = 9,5(2) =9,5(3) =5,
§(4)=3,85(5)=9,5(6)=12,5(7)=1,8(8) =16,5(9) =12,5(10) =12,5(11) =5,
S(12) =14, S13) =11, S(14) =2, S(15) =10, &(16)=7, this means
1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 are roots of S in F;, .

The points and lines of PG(2,17) are generated as in the following:

' 0 1 0\
P@{) =1[1,0,0]C(S)"*=[1,00] (0 0 1 i=1.2,....307.
1 0 8
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Table 1: The point of PG(2,17) are:
i P, i P, i P, i P, i P,
1 (1,0,0) 52 (L,1,4) 102 (1,34 152 (1,800 202 (1,8.4)
2 (0,1,0) 53 (1,137) 103  (1,59) 153 (0,1,8) 203 (1,13,10)
3 (001) 54 (1,55 104 (1,88 154 (1,0,6) 204 (1,12,11)

50 (1,13,1) 100 (1,1,1) 150  (1,9,10) 200 (1,3,15) 306  (1,2,0)
51 (L,14) 101 (1,1,9) 151 (L,16,15) 201 (1,8,15) 307  (0,1,2)

After choosing the points in PG(2,17) which are the third coordinate equal to zero, this
means belong to 8, = v (z) , that v (z) = tz = z forall £ in F;;\{0} and with P(i) =1 , we
get
2, ={1,2,10,16,87,110,120,152,176,180,192,211,233,254,259,272,279,306}

| 0 1 0\
8 =201 =g <o 0 1) ,i=12,..307.
1 0 8

Table 2: The lines of PG(2,17) are:
2, |1 2 1016 87 110 120 152 176 180 192 211 233 254 259 272 279 306

2, | 2 3 11 17 88 111 121 153 177 181 193 212 234 255 260 273 280 307
25 | 3 4 12 18 89 112 122 154 178 182 194 213 235 256 261 274 281 1
2y | 4 5 131990 113 123 155 179 183 195 214 236 257 262 275 282 2

L304 [304 305 6 12 83 106 116 148 172 176 188 207 229 250 255 268 275 302
L305 |305 306 7 13 84 107 117 149 173 177 189 208 230 251 256 269 276 303
L306 [306 307 8 14 85 108 118 150 174 178 190 209 231 252 257 270 277 304
L307 1307 1 9 1586 109 119 151 175 179 191 210 232 253 258 271 278 305

In the following theorem the parameters n, M and d are constructed.

2.1.1. Theorem : The projective plane of order 17 is a code with a parameters
[n=307,M = 17*%d = 18]
Proof: the plane m,, has an incidence matrix A = (aiyf), where
1 if P, €
aif‘{o if P, ¢
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Table 3: Construct a table of points in PG(2,17) so that we the point that lies on line we
put one and for the point that does not lie on the plane we put zero.

T T Pros  Paos

g, 1 I 0 0 1

2, 0 1 1 0

2, I 0 | 0

2305 1 0

2306 0 1

L307 1 0 1
Let
@ = [0,0,0, ... 0] ¢ = [6,6,6, ...,6] y = [12,12,12, ..., 12]
oc=[111,..,1] f=1777,..7] § =[13,13,13,...,13]
u=1222,..,2] B =1[8,88,...,8] € =[14,14,14, ...,14]
g =1[333,...3] ®=[9909,..9] 1 = [15,15,15, ...,15]
A=1[444,..,4] a =[10,10,10,...10] 9 = [16,16,16, ...,16]
© =555, ...,5] B =[11,11,11, .., 11]

i=1,2,3,4,5,6,..,307
Table 4
ki=w+£i , Thatis,
#1=14+0=1or £,=1+1=2

£ 2 2 1 1 2 1
£, 1 2 2 1 1 2
by 2 1 2 1 1 1
P05 1 1 1 2 2 1
F306 1 1 1 1 2 2
P30 2 1 1 2 1 2
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Table 5

mi=0'+2i ,ThatiS,
m;=2+0=2 or my=2+1=3

my 3 3 2 2 3 2

m, 2 3 3 .. 2 2 3

ms 3 2 3 .. 2 2 2

M5 2 2 2 3 3 2

M306 2 2 2 2 3 3

M307 3 2 2 3 2 3
Table 6

/ni=u+2i ,Thatis,
n=3+0=3 or n1=3+1=4

74 4 4 3 3 4
7, 3 4 4 3 3 4
N 4 3 3
Nsgs 3 3 3 4
306 3 3 3
N307 4 3 3 4
Table 7

ri=¢+% , Thatis,
’l’~1=4'+0=4 or 4’”1=4’+1=5

" 5 5 4 " 4 5 4
s 4 5 4 4 5
s 5 4 5 4 4 4
P30 4 4 4 " 5 5 1
F306 4 4 4 " 4 5 5
307 5 4 4 " 5 4 5
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Table 8

’u»i=l+2i ,ThatiS,
#U1=5+0=5 or u1=5+1=6

U, 6 6 5 5 6
U, 5 6 6 5 5 6
s 6 5 6 5 5
U35 5 5 5 6
TR 5 5 5
U307 6 5 5 6
Table 9

v;=¢+8 , Thatis,
’U’1=6+0=6 or ’U’1=6+1=7

1 7 7 6 6 7 6

v, 6 7 7 6 6 7

V3 7 6 7 6 6 6

305 6 6 6 7 7

U306 6 6 6 6 7

U307 7 6 6 7 6 7
Table 10

w; =#+2 , Thatis,
wy=7+0=7 or w{=7+1=8

w, 8 8 7 7 8 7
w, 7 8 8 7 7 8
ws 8 7 8 7 7 7
W3os 7 7 7 8 8 7
W 7 7 7 7 8 8
Wy, 8 7 7 8 7 8
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Table 11

Yy, =P+8L , Thatis,
¥, =8+0=8 or 4y, =8+1=9

Y, 9 9 8 8 1 8
Y, 8 9 9 8 8 9
Ys 9 8 9 8 8 8

Y305 8 8 8 9 9 8

Y306 8 8 8 8 9 9

Y307 9 8 8 9 8 9

Table 12

xi=w+2i ,Thatis,
X1=94+0=90r 2,=9+1=10

X4 10 10 9 9 10 9

Xy 9 10 10 9 9 10

X3 10 9 10 9 9 9

X305 9 9 9 10 10 9

X306 9 9 9 9 10 10

X307 10 9 9 10 9 10
Table 13

.‘Fi=a+2i ,Thatis,
F,=10+0=100r F,=10+1=11

Fi 11 11 10 10 11 10
F, 10 11 11 10 10 11
F3 11 10 11 10 10 10
F3os 10 10 10 11 11 10
F306 10 10 10 10 11 11
Fzo7 11 10 10 11 10 11
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Table 14

g, =P+ , Thatis,
g1=11+0=110r g, =11+1=12

941 12 12 11 11 12 11

175 11 12 12 11 11 12

43 12 11 12 11 11 11

4305 11 11 11 12 12 11

3306 11 11 11 11 12 12

4307 12 11 11 12 11 12
Table 15

0i= )/‘l‘ﬁl ,Thatis,
0,=12+0=120r O;=12+1=13

0, 13 13 12 12 13 12

0, 12 13 13 12 12 13

0, 13 12 13 12 12 12

0305 12 12 12 13 13 12

0306 12 12 12 12 13 13

0307 13 12 12 13 12 13
Table 16

Ci: 6+21 ,Tha.tis,
C,=13+0=130r C, =13 +1 =14

C, 14 14 13 13 14 13
c, 13 14 14 13 13 14
Cy 14 13 14 13 13 13
Ca0s 13 13 13 14 14 13
Cao06 13 13 13 13 14 14
Cs07 14 13 13 14 13 14
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Table 17

‘Ai=£+2i ,Thatis,
Ay =14+0=140r A, =14+1=15

A4 15 15 14 14 15 14

Ay 14 15 15 14 14 15

Az 15 14 15 14 14 14

Aszps 14 14 14 15 15 14

Azp6 14 14 14 14 15 15

Azp7 15 14 14 15 14 15
Table 18

Di=n+2i ,Thatis,
D, =15+0=150r D; =15+1 =16

D, 16 16 15 15 16 15

D, 15 16 16 15 15 16

03 16 15 16 15 15 15

Dsos 15 15 15 16 16 15

Daoe 15 15 15 15 16 16

D307 16 15 15 16 15 16
Table 19

Ti=19+£i ,Thatis,
T,=16+0=160r T;=16+1=0

T, 0 0 16 16 0 16
T, 16 0 0 16 16 0
T 0 16 0 16 16 16
Ty0s 16 16 16 0 0 16
Taoe 16 16 16 16 0 0
Ty07 0 16 16 0 16 0
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The residual vectors of code C are created combination of
@,0,1,g, 40,0, %B,0,aB,7,6, 10,8, £ my, ny, 1, wy, vy, Wi, Yy, Xy,

Fi) @i, 0, K, Ay, Dy and T

where i = 1,2, ...,307, Note that d(ﬁi, 53,) = number of points on precisely one of the &;or £;.
And after that

Table 20
the minimum distance d of a non-trivial code C.

d(w, ) =18 d(8;, %) =307 d(#,my) =307 | d(m k) =307

d(o,8) =289 d(;, my) =307 d(#i, ny) =307 d(my, ny) =307

d(u, &) =307 d(e, n,) =307 d(#, 1) =307 d(m;, 7)) =307

d(g, &) =307 d(;, ) =307 d(k,w) =307 | d(mi,w) =307

d(4, L) =307 d(L, uy) =307 d(#, vy) =307 d(m;,vy) =307

d(e, &) =307 d(L;,vy) =307 d(#,wy) =307 | d(m,w;) =307

d(¢, L) =307 d(&, w) =307 d(#y, yi) =307 d(mi, y:) =307

d(f,8) =307 d(L, y) =307 d(#;, %) =307 d(m, x;) =307

d(B, L) =307 d(L, x;) =307 d(#;, F) =307 d(m;, Fy) =307

d(w, &) =307 d(8,F,) =307 d (%, ) =307 d(m,, q;) =307

d(a,ty) =307 d(8;, i) =307 d(#;, 0) =307 d(m;, 0) =307

d(B, &) =307 d(g,0,) =307 d(#;,Cy) =307 d(m;, C;) =307

d(y, &) =307 d(g,C) =307 d(#, A) =307 | d(m,A) =307

d(s,8) =307 d(L, Ay =307 d(#,D,) =307 d(m;, Dy =307

d(e, &) =307 d(L,D,) =307 d(#,T) =307 d(m;, T) =307

d(n, &) =307 d(2,T) =307

d, ) =307
d(ng, #) =307 | d(ry,#) =307 | d(w,£) =307 | d(vy, #) =307 | d(w;, &) =307
d(n;, m;) =307 | d(r, my) =307 | d(w, my) =307 | d(v;, m;) =307 | d(w;, m;) =307
d(n,ry) =307 | d(r,ny =307 | d(u,ny) =307 | d(vi, ny =307 | d(w;,ny =307
d(ny, wy) =307 | d(r,w) =307 | d(uy,ry) =307 | d(vi,ry) =307 | d(w;,ry) =307
d(n,v;) =307 | d(r,v) =307 | d(u,v) =307 | d(v,w) =307 | d(w,w) =307
d(ny, wy) =307 | d(rywy) =307 | d(u,wy) =307 | d(vy,wy) =307 | d(ws,v) =307
d(n,yy) =307 | d(r,y) =307 | d(uw,w) =307 | d(v;,yy) =307 | d(wi,y) =307
d(n, x) =307 | d(r,x) =307 | d(u,x) =307 | d(v,x) =307 | d(w,x;) =307




61 s 2025 s i (4) 21 (1) daal) Al o plel] o glel] e g s
d(n;, F) =307 | d(r,F) =307 | d(w;, F) =307 | d(v;, F;) =307 | d(w;, Fy) =307
d(ny, qy) =307 | d(ri,q) =307 | d(u;, gy =307 | d(v;,qy) =307 | d(wy, qy) =307
d(n;, 0) =307 | d(r;,0y) =307 | d(u;, 0y =307 | d(v;, 0y =307 | d(w, 0;) =307
d(n;, C) =307 | d(r,C) =307 | d(u;, C) =307 | d(v;,C) =307 | d(w, Cy) =307
d(n;, A) =307 | d(r, A) =307 | d(u;, A =307 | d(v;, Ay =307 | d(wy, Ay =307
d(n;, Dy =307 | d(r, Dy =307 | d(w;, Dy =307 | d(v;, Dy =307 | d(w, D;) =307
d(n, ;) =307 | d(»,T) =307 | d(w,T) =307 | d(v,T;) =307 | d(w:,T;) =307
d(y, #y) =307 | d(x;, &) =307 | d(F;, &) =307 | d(D;, #y) =307 | d(g; #;) =307
d(y, my) =307 | d(x;, my) =307 | d(F, my) =307 | d(D;, m;) =307 | d(q;, m;) =307
d(y,ny) =307 | d(x,ny) =307 | d(Fy,ny) =307 | d(D;,ny) =307 | d(g;, ny) =307
d(yy,ry) =307 | d(x,7r) =307 | d(F;,ry) =307 | d(D;,ri) =307 | d(g; ) =307
d(yy,uy) =307 | d(x,wy) =307 | d(F;,wy) =307 | d(D;,uy) =307 | d(g;, ui) =307
d(y,vy) =307 | d(x,vy) =307 | d(F;,vy) =307 | d(D;, vy =307 | d(g;,vy) =307
d(y, wy) =307 | d(x;, wy) =307 | d(F;, wy) =307 | d(D;, w)=307 | d(g;, w) =307
d(yy, x) =307 | d(x,y) =307 | d(F,y) =307 | d(D;, ) =307 | d(g;,y) =307
d(y;, F) =307 | d(x,F) =307 | d(F;, %) =307 | d(D;,x;) =307 | d(g; x) =307
d(yi, qi) =307 | d(x,q) =307 | d(Fy,q) =307 | dA(D;,F;) =307 | d(g;, F) =307
d(y;, 0y) =307 | d(x;,0,) =307 | d(F;,0;) =307 | d(D;,q;) =307 | d(gs 0y) =307
d(y;, C) =307 | d(x,C) =307 | d(F,C) =307 | d(D,;0;) =307 | d(g; C;) =307
d(y, Ay =307 | d(x;, A) =307 | d(Fy, A) =307 | d(D;, Cy) =307 | d(gy, A =307
d(y;, Dy =307 | d(x;,D;y) =307 | d(F;,D;) =307 | d(D;,A)=307 | d(gs;, D;) =307
d(y, J;) =307 | d(x,T) =307 | d(F,T;) =307 | d(D;T;) =307 | d(g;T;) =307

d(o;, #;,) =307 d( C;, #;) =307 d(A;, #;)=307 d(T;, #;) =307
d(0;, my) =307 d(C;, m;) =307 d(A;, my) =307 d(T;, my) =307
d(0;,ny) =307 d(C,n;) =307 d(A;,ny) =307 d(T;, n;) =307
d(0;,ry) =307 d(C,r) =307 d(A;, ry) =307 d(T;, ry) =307
d(0;,wy) =307 d(C;, uy) =307 d(A;,w;) =307 d(T;,wy) =307
d(0;,vy) =307 d(C;, vy) =307 d(A; vy) =307 d(T;,vy) =307
d(0;, wy) =307 d(C, wy) =307 d(A;, wy) =307 d(T;, wy) =307
d(0;,yi) =307 d(C;, y) =307 d(A;,y) =307 d(T;,yy) =307
d(0;, x;) =307 d(C;, x;) =307 d(A;, x;) =307 d(T;, x;) =307
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d(0, F;) =307 d(C, Fy) =307 d(A, F) =307 d(7;, Fy) =307
d(0;, q;) =307 d(C;, q3) =307 d(A;, q;) =307 d(T;, q;) =307
d(0;, C;) =307 d(c;, 0y =307 d(A;, 0, =307 d(T;, 0,) =307
d(0, A) =307 d(C, Ay) =307 d(A;, C) =307 d(T;, C)=307
d(0;,D;) =307 d(C;, Dy) =307 d(A;, Dy) =307 d(T;, Ay) =307
d(o;,T) =307 d(C;,T;) =307 d(A;, T) =307 d(7;, D) =307
d(o,w) =307 | d(u,@) =307 d(g,w) =307 d(A, @) =307 d(p, @) =307
d(o,u) =307 d(u, o) =307 d(g,0) =307 d(A,0) =307 d(p,0) =307
d(o,g) =307 d(u, g) =307 d(g, ) =307 d(A,pn) =307 d(e,u) =307
d(o,}) =307 d(u, A) =307 d(g, A) =307 d(1,¢) =307 d(p,g) =307
d(o,p) =307 d(u, @) =307 d(g, ) =307 d(4, @) =307 d(p, ) =307
d(o,¢) =307 d(u, ¢) =307 d(g,¢) =307 d(, ¢) =307 d(p,p) =307
d(o,f) =307 d(u, §) =307 d(g,#) =307 d(A,#) =307 d(p,#) =307
d(o,B) =307 | d(u,B) =307 d(g,B) =307 d(4,B) =307 d(p,B) =307
d(o,w) =307 d(u, w) =307 d(g,w) =307 d(4, w) =307 d(p,w) =307
d(o,a) =307 d(u, a) =307 d(g,a) =307 d(A,a) =307 d(e,a) =307
d(o,B) =307 d(u, B) =307 d(g, B) =307 d(,B) =307 d(p,p) =307
d(o,y) =307 d(u,y) =307 d(g,v) =307 d(A,y) =307 d(e,y) =307
d(o,6) =307 d(u,8) =307 d(g,8) =307 d(4,6) =307 d(p,8) =307
d(o,¢) =307 d(u,e) =307 d(g,e) =307 d(4, ) =307 d(p,€) =307
d(o,n) =307 d(u,n) =307 d(g,n) =307 d(A,n) =307 d(e,n) =307
d(o,9) =307 | d(w9) =307 | d(g,9)=307 | d(19)=307 | d(p,9) =307
d(¢p,w) =307 | d(#,@)=307 | d(B,w) =307 d(w,w) =307 d(a, @) =307
d(¢,o) =307 d(#,0) =307 d(B,o) =307 d(w,o) =307 d(a,o) =307
d(¢p,u) =307 d(#,u) =307 d(B, u) =307 d(w,n) =307 d(a,u) =307
d(p,g) =307 d(#,¢) =307 d(B,g¢) =307 d(w,g) =307 d(a,g) =307
d(¢, ) =307 d(#,A) =307 d(B, 1) =307 d(w, 1) =307 d(a,A) =307
d(p, p) =307 d(#, p) =307 d(B, @) =307 d(w, @) =307 d(a, ) =307
d(¢,S) =307 d(#,¢) =307 d(B, ) =307 d(w,p) =307 d(a,¢p) =307
d(¢,B) =307 | d(#,B) =307 d(B,#) =307 d(w, #) =307 d(a,#) =307
d(¢,w) =307 d(#, w) =307 d(B, w) =307 d(w,B) =307 d(a,B) =307
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d(¢,a) =307 d(#,a) =307 d(B, a) =307 d(w,a) =307 d(a,w) =307
d(¢p,p) =307 d(#,p) =307 d(B,B) =307 d(w, B) =307 d(a,B) =307
d(¢,y) =307 d(#,y) =307 d(B,y) =307 d(w,y) =307 d(a,y) =307
d(¢,d8) =307 d(#,6) =307 d(B, 5) =307 d(w,8) =307 d(a,8) =307
d(¢p,e) =307 d(#,¢e) =307 d(B, ) =307 d(w, &) =307 d(a, &) =307
d(¢,n) =307 d(#,B) =307 d(B,n) =307 d(w,n) =307 d(a,n) =307
d(¢,9) =307 d(#,9) =307 d(B,9) =307 d(w,9) =307 d(a,9) =307
d(w, #;) =307 d(o,#;) =18 d(u, #;) =289 d(g,#;) =307
d(w,m;) =307 d(o,my) =307 d(u,my) =18 d(g,m;) =289
d(w,n;) =307 d(o,ny) =307 d(u,n;) =307 d(g,n;) =18
d(w,r) =307 d(o,ry) =307 d(u, ) =307 d(g,r) =307
d(wm,u;) =307 d(o,u;) =307 d(u,u;) =307 d(g,u;) =307
d(w,v,) =307 d(o,v;) =307 d(u,vy) =307 d(g,v;) =307
d(w,wy) =307 d(o,w;) =307 d(u, wy) =307 d(g,w;) =307
d(w,y;) =307 d(o,yy) =307 d(u, »i) =307 d(g,y) =307
d(w, x;) =307 d(o,x;) =307 d(u, x;) =307 d(g, =) =307
d(w,F;) =307 d(o,F;) =307 d(u, Fy) =307 d(g,F) =307
d(w, q;) =307 d(o,q;) =307 d(u, q;) =307 d(g,q;) =307
d(w, 0,)=307 d(o,0;) =307 d(u, 0, =307 d(g,0;) =307
d(w,C;) =307 d(o,C;) =307 d(u, C) =307 d(g,C;) =307
d(m,A;) =307 d(o,A;) =307 d(u, A;) =307 d(g, A;) =307
d(w,D;) =307 d(o,D;) =307 d(u,D;) =307 d(g,D;) =307
d(w,T;) =289 d(o,T;) =307 d(u,T;) =307 d(g,T) =307
d(A, #;) =307 d(e, #y) =307 d(¢p,#;) = 307 d(#,#;) = 307
d(A, my) =307 d(p,my) =307 d(¢p, m;) = 307 d(# m;) = 307
d(4,n;) =289 d(ep,n;) =307 d(¢,n;) = 307 d(#,n;) = 307
d(A,ry) =18 d(e,ry) =289 d(¢,r;) = 307 d(#,7) = 307
d(A,u;y) =307 d(p,u;) =18 d(¢p,u;) = 289 d(#,w;) = 307
d(A,v) =307 d(p,vy) =307 d(¢,v;) =18 d(#,v;) = 289
d(A, w;) =307 d(e,w;) =307 d(¢,w;) = 307 d(#,w;) =18
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d(4,4) =307 d(p, ) =307 d(¢,y:) = 307 d(#,4) = 307
d(A, x;) =307 d(p, x;) =307 d(¢,x;) =307 d(#,x;) = 307
d(A,F) =307 d(p,F,) =307 d(¢,F) = 307 d(#,F) = 307
d(A, qy) =307 d(p,q;) =307 d(¢,q) = 307 d(#,4;) = 307
d(1,0,) =307 d(p,0,) =307 d(¢,0,) = 307 d(#,0,) = 307
d(4,C,) =307 d(p,Cy) =307 d(¢,C) = 307 d(#,¢) = 307
d(A, A;) =307 d(p,Ay) =307 d(¢,A) = 307 d(#,A) = 307
d(1,Dy) =307 d(p, Dy =307 d(¢, D) = 307 d(#,D)) = 307
d(A,7;) =307 d(p,T;) =307 d(¢,T) = 307 d(#,T) = 307
d($B, #;) =307 d(w, #y) =307 d(a, %) =307 d(B, #:) =307
d(B, my) =307 d(w, my) =307 d(a,m;) =307 d(p,my =307
d(B, ny) =307 d(w,n;) =307 d(a,n;) =307 d(B,ny) =307
d(B, ) =307 d(w, ) =307 d(a, ;) =307 d(B,r) =307
d(B, uy) =307 d(w, w;) =307 d (e, u;) =307 d(B, u) =307
d(B,vy) =307 d(w,vy) =307 d(a,vy) =307 d(p,v,) =307
d(B, wy) =289 d(w,w;) =307 d(a,w,) =307 d(B,w,) =307
d(B,y) =18 d(w, ) =289 d(a,y) =307 d(B, 4y =307
d(P, x;) =307 d(w,x;) =18 d(a, x;) =289 d(B,x;) =307
d(B,F) =307 d(w,F,) =307 d(a,F) =18 d(B, F,) =289
d(B, g =307 d(w, gy =307 d(a,qy) =307 d(B,q) =18
d(B,0,) =307 d(w,0,) =307 d(a, 0,) =307 d(B, 0,) =307
d(B,C,) =307 d(w,C) =307 d(a,C) =307 d(B,C) =307
d(B, Ay =307 d(w, A) =307 d(a, A) =307 d(B, Ay =307
d(B, Dy =307 d(w,D;) =307 d(a,Dy) =307 d(B,Dy) =307
d(,T;) =307 d(w,T;) =307 d(a,T,) =307 d(B,T) =307
d(y, #) =307 d(8,#) =307 d(e, #) =307 d(m, #) =307
d(y,my) =307 d(8,my) =307 d(e,my) =307 d(n,m;) =307
d(y,ny) =307 d(8,n;) =307 d(e,n) =307 d(n,ny) =307
d(y,r) =307 d(8,7) =307 d(e, ) =307 d(n,r) =307
d(y,w) =307 d(8,u;) =307 d(e, u;) =307 d(n,u;) =307
d(y,vy) =307 d(6,v;) =307 d(e,vy) =307 d(n,vy) =307
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d(y,w;) =307 d(s,w) =307 d(e,wy) =307 d(n,w;) =307
d(y, y) =307 d(8,4) =307 d(e, yy) =307 d(n, ) =307
d(y,xy) =307 d(s,x) =307 d(s, x;) =307 d(n,x) =307
d(y,Fy =307 d(8,F) =307 d(e, F,) =307 d(n,Fy) =307
d(y, ai) =289 d(8,qy) =307 d(e, qy) =307 d(m, g;) =307
d(y,0y) =18 d(8,0y) =289 d(e,0) =307 d(n, 0y =307
d(y,Cy) =307 d(é,¢cy) =18 d(e, C) =289 d(n,Cy) =307
d(y, Ay =307 d(8,Ay) =307 d(e, Ay =18 d(n, A =289
d(y,Dy =307 d(8,D;) =307 d(&,Dy) =307 d(n, Dy =18
d(y, ;) =307 d(8,7;) =307 d(e, T) =307 d(n,T) =307

In the inequality of theorem 1.2, we obtain M = g**1 = 17* if we replace the values of n =
307,d=18,e =8
resulting in C isa (307,17%,18) — code .

. {(337) + ()7 -1+ ()7 - D2+ (377 - 12 + (Y) (17 - 1>“} < 17307
+()7 -1+ ()7 -0+ ()7 -7+ (F)a7-1¢ ) T

Via Corollaryl.3, therefore C is perfect
Acknowledgment

The authors are grateful to the University of Mosul (https://uomosul.edu.iq) in Mosul, Iraq,
for their assistance with this work.

References

[1] Hill R. A first course in coding theory. Oxford University Press; 1986.
[2] Hirschfeld JWP. Coding Teory. lecturs. Brightanisussex University; 2014.
[3] Al-Seraji NA. The geometry of the plan of order seventeen and its application to error-

correcting codes (Doctoral dissertation, University of Sussex). http://eprints.sussex.ac.uk/

[4] Al-Zangana EB. The geometry of the plane of order nineteen and its application to error-
correcting codes (Doctoral dissertation, University of Sussex).

[5] Abdullah FN, Yahya NY. Bounds on minimum distance for linear codes over GF (q).
Italian Journal of Pure and Applied Mathematics. 2020(45):894-903.

[6] Yahya NY, Al-Zangana EB. The Non-existence of [1864, 3, 1828] 53 Linear Code by
Combinatorial Technique. Computer Science. 2021;16(4):1575-81. http://ijmcs.future-in-



http://eprints.sussex.ac.uk/
http://ijmcs.future-in-tech.net/

N B g e X 66

tech.net/.

[7] Hirschfeld JW. Projective geometries over finite fields. Oxford University Press; 1998 Jan
8.

[8] Al-Seraji, N.A.& AL- Humaidi, R.l. 2020. Some application of coding theory in the
projective plane of order three. Iragi Journal of Science.Vol. 59, No.4A. pp: 1947-1951
DOI:10.24996/js.2018.59.4A.18

[9] Al-Seraji, N.A & Ajaj H. I. 2019, some applications of coding theory in the
projective plane of order four, Al-Mustansiriyah journal of science, vol.30,
issue 1.

[10] Al-Seraji, N. A. & Jafar, Z. S. 2020, applications of the projective plane in

coding theory, journal of southwest jiaotong university, vol.55.


http://ijmcs.future-in-tech.net/

