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Abstract

In this research, we studied the projective level, the finite even field, and the theory of encryption. We found the
lines and points using an array. We have created an incidence matrix with a zero-one system. We collect the
elements of (0,1,2,3,4,5,6,7) with the incidence matrix. We found that the maximum value we obtained was 72, and
the lowest value was 9. We tested the code. Is it perfect or not.
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Introduction

In symbology theory, many scientists have studied a planar
Gallo field projective to a finite field for example Hirschfeld
[11,[3] Many researchers have studied the theories and
definitions between projective geometry and coding theory. AL-
Seraji [4] Two papers presented important results on the
relationship between the projective level of command 17 and the
error correction code. Hill [2]. Classification of some concepts
and study of the tools of the notation theorem AL-Zangana [5]
They presented the relationship the projective level and
command 19 - correcting the code and the error values. Also,
Yahya and AL-Zangana studied linear cobles [6] [7]. In this
research, we studied the eighth-order even field, the projective
plane, and the coding theory

Theorem1.1[1](sphere packing or Hamming bound)

A g-ary (n,M, d) —code k satisfies

M{G) + (D@-D+-+() @ 1)r <
Corollaryl.2.[1] Ag- ary (n ,M, d) code k is perfect if and only
if equality holds in Theorem 1.1

Definition 1.3 [1] A g - ary code k The subset of length is n of
(Fq)"

Example 1.4 [1] There are two messages sent a and b, the
symbols yes = a, no = b are encrypted. If there is an error in
sending the message, for example it has been sent, it will not be
detected so he added some redundancy in the symbols when
sending it: yes =aa, no .bb. Now, if aa is sent and ba arrives, it
means that the error in the message has been detected, and not
corrected in the message, since the messages in the original code
aa and bb are accepted with the same value. Therefore, we added
several recurring symbols: yes = aaa, no = bbb. Now if bab
arrives, there is one error or two or more lines, then we know
there is bbb. You have been sent: The original message was no.
The finite Gallo field is classified as cubic curves of order eight
The equation for the even field is F (y)=y3 —y2 — 3 the element
in F8 =(0,1,2,3,4,5,6,7) of PG (2,8) as follows:

0 1 0\
r(i)=[1,00]({ 0 0 1) Ji=0,........ J72.
13 0 1
The point of PG (2,8) are: r=[1,0,0], ri=[2,3,0], r=
[5,6,1]........ 71 = [1,6,6 ], 72 = [1,7,7]
r=i,i=0,1........,72 each straight line contains 9 points where

the first straight line is ro =[1,0,0], ri-[0,1,0], r11=[1,2,0],

rzo:[l,7,0], r38:[1,3,0], r43:[1,3,7], r59:[1,4,0] r67:[1,6,0],
r71:[1,6,6]
0 1 0\'
ti=tc(g) =¢(0 0 1 i= 0,1, 72 €0
o\ 3
» 0 1
: Lines in the finite field ¢ =8
€0 0 1 11 20 |38 [43 |59 |67 |71
£1 1 2 12 (21 |39 |44 |60 |68 |72
£2 2 3 13 (22 [40 |45 |61 |69 | O
£69 |69 |70 |7 16 |34 |39 |55 |63 |67
£70 |70 |71 |8 17 |35 |40 |56 |64 |68
£71 71 |72 |9 18 |36 |41 |57 |65 |69
£72 |72 |0 10 |19 |37 |42 |58 |66 |70

Theorem (2.1) Gallo field in the projective plane of 8 is a code
symbole k with other parameters
n=g2+q+1,d=2e+1,e=4,m=02+q+1-k
[n=73, m<87,d=9]
Proof: ng has an z = (bij), where

- _ 1 if pj € ¥
bij = { 0 i; Z} e &

7=
11000000000 1000000001 000000000 0000000 1 0000 100000000000 00001 0000000 100010
0110000000001 000000001 00000030 00000000 100001 C000000000 00000 100000001 0001
101 1000000000 100000000 1 00000000 0000000001 0000100000 0000000000 100000001 000
01011 ] 00001 2] 100
0oiol 74 1 1100001 10
Qoa1011 4 24 10001 .
1000101 1 I 7 O0G0 T 1
010001011 2 1 00001
0010001011 17,

00001000101 I
QOOOR1000101 1 4 r
1600101 1 3 2y
10001011 Xy
1 0001011 17
0100000001000101 1000000000 100000000 1 00000000000000000 10000 1 00000000000000
00100000001 0001 0100000000001 000000001 000000000000000001 00001 0000000000000
0001000000010001 01 10000000001 00000000 1000000000 00000000 100001 000000000000
0000100000001000101 10000000001 00000000 1 00000000000000000 1 3000 LOGC0D000000
0000010000000100010 110000000001 00000000 100000000000000000 100001 0000000000
0000001 00000001 000101 1000000000 1000000001 000000000000000001 00001 000000000
0000000 100000001 000 101 1 000000000 1000000001 000000000000000001 0000 1 00000000
000000001 000000010001 01 10000000001 00000000 1 000000000000 00000 1000010000000
00000000010000000100010 110000000001 00000000 100000000000000000 LOC00 1000000
00000000001 000000010001 01 10000000001 000000001 CO0000000000000001 0000 100000
00000000000 10000000 1000101 1000000000 1000000001 000000000000000001 00001 0000
000000000000100000001 000101 0000000000 1000000001 000000000000000001 00001000
00000000000001 00000001 000101 10000000001 00000000 100000000000000000 10000100
000000000000001 00000001 00101 10000000001 00000000 1000000000000000001000010
0000000000000001 0000000 1000101 1000000000 100000000 100000000000000000 L0000 1
1000000000000000100000001000101 10000000001 000000001 0000000000 0000:0001 0000
0100000000000000010000000 1000101 10000000001 000000001 000000000000000001 000
001 0000000000000001 0000000 1000101 1000000000 1000000001 00000000000000000 100
00010000000000000:00 100000001 000101 10000000001 0000000 10000000000000000010
00001 000000000000000100000001000101 1000000000100000000 1 000000000000000001
10000100000000000:00001 000000010001 01 10000000001 00000000 100000000000000000
0100001 0000000000000001 0000001000101 1000000000 1000000001 0000000000000000
0010000 1000000000000000 10000000 1000101 1 000000000 100000000 1 000000000000000
000100001 000000000000000100000001000101 1000000000 1000000001 0000000000000
0000100001 000000000000000 100000001 000101 10000000001 000000001 0000000000000
00000100001 000000000000000 100000001 0001 01 1000000000 100000000 1 000000000000
0000001 0000100000:00000000001 0000001000101 10000000001 00000000 100000000000
0000000 100001 00000000000:0000100000001000101 100000000010000000010000000000
000000001 00001 0000000000000001 000000010001 01 10000000001 000000001 000000000
0000000001 00001 00000000 00000001 00000001 000101 1000000000 1000000001 00000000
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ro000000000100001000000000000000100000001000101100000000010000000010000000 7
00000000000100001000000000000000100000001000101 10000000001000000001000000
0000000000001000010000000000000001000000010001011000000000100000000100000
0000000000000100001000000000000000100000001000101100000000010000000010000
0000000000000010000100000000000000010000000100010110000000001000000001000
000000000000000100001000000000000000100000001000101 1000000000 100000000100
0000000000000000100001000000000000000100000001000101100000000010000000010
0000000000000000010000100000000000000010000000100010110000000001000000001
10000000000000000010000100000000000000010000000100010110000000001 00000000
0100000000000000000100001000000000000000100000001000101 100000000010000000
0010000000000000000010000100000000000000010000000100010110000000001000000
0001000000000000000001000010000000000000001 00000001 000101 1000000000100000
0000100000000000000000100001000000000000000100000001000101100000000010000
0000010000000000000000010000100000000000000010000000100010110000000001000
0000001 00000000000000000100001000000000000000100000001000101 1000000000100
0000000100000000000000000100001000000000000000100000001 000101 100000000010
0000000010000000000000000010000100000000000000010000000100010110000000001
100000000100000000000000000100001000000000000000100000001 000101 1000000000
0100000000100000000000000000100001000000000000000100000001000101100000000
00100000000100000000000000000100001000000000000000100000001000101 10000000
0001000000001000000000000000001000010000000000000001000000010001011000000
0000100000000100000000000000000100001000000000000000100000001000101100000
0000010000000010000000000000000010000100000000000000010000000100010110000
0000001 000000001000000000000000001000010000000000000001000000010001011000
0000000100000000100000000000000000100001000000000000000100000001000101100
0000000010000000010000000000000000010000100000000000000010000000100010110
0000000001000000001000000000000000001000010000000000000001000000010001011

L1000000000100000000100000000000000000100001000000000000000100000001000101 4

These are field elements that we combine with an array to find
the symbol values

a =(00000...... 000000), b= (11111
22222) d =(3333........ 33333),

e=(4444......... 4444), i=(5555....... 5555), j = (66666.............
666666)
| = (77777....77777), 0 < i <72
Letmi=c+ ¢
Point | O 1 2 70 |71 |72
Mo 0 0 1 ]. . 1 0 1
mi 1 0 0 |. . 1 1 0
mz1 1 1 1 1 0 0
mz2 0 1 1 0 1 0
Letvi=c+ ¢
0 1 2 70 |71 |72
Vo 6 6 2 |. . 2 6 2
\21 2 6 6 |. . 2 2 6
V71 2 2 2 |. . 2 6 6
V72 6 2 2 |. . 6 2 6
Letfi=d+ ¢
Point | O 1 2 70 |71 |72
fo 4 4 3 . .13 4 3
f1 3 4 4 |. .13 3 4
frn 3 3 3 . . 3 4 4
fr2 4 3 3 4 3 4
Let hi=e + ¢
0 1 2 70 |71 |72
ho 3 3 4 4 3 4
hy 4 3 3 4 4 3
hn 4 4 4 |. . | 4 3 3
h7, 1 4 4 | . .13 4 3
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Let ki =1+ &;
Point | O 1 2 70 |71 |72
Ko 7 7 5 1. |. |5 7 5
Ky 5 7 7 1. |. |5 5 7
kn 5 5 5 . . |5 7 7
k72 7 5 5 . 7 5 7
Let gi=j+ i
Point | O 1 2 |. |. |70 |71 |72
Jo 2 2 6 |. |. |6 2 6
01 6 2 2 . |. |6 6 2
gn 6 6 6 |. |. |6 2 2
g2 2 6 6 . . 2 6 2
Let nj =1+
Point | O 1 2 |. |. |70 |71 |72
No 5 5 7 0. . |7 5 7
ny 7 5 5 1. |. |7 7 5
n71 7 7 7 0. |. |7 5 5
N7z 5 7 7 1. |. 1|5 7 5

We calculated the from the table above, where: n =g?+g+1, d
=2e+1, e = 2.2=4, not consistent with the theorem 1.1, we get
M =87° Hence k is a (73, 870,9) — code

g { (M) + () m+ )M+ @m3+()(M4ar<
873

By Corollary 1.2, therefor k is not perfect

Theorem (2.2) C is a subspace of ((Fs)73, +,.) over (Fs, + 2, .2)

Conclusion

We have built a relationship between the finite Gallo field with
the symbol theory and the projective plane and found the points,
lines and parameters n, k and d depending on the field elements
in GF(8). found the shortest distance between us each two
different points, which is 9, and the highest distance, which is
72, and this achieves the equation q2+q+1nd the value The error
was verifying the equation 2e+1
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