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A B S T R A C T: 
  The main aim of this paper is to introduce the relationship between the topic of coding theory and the projective space in 
field three and test the code. The maximum value of size of code over finite field of order three and an incidence matrix with the 
parameters, n (length of code), d (minimum distance of code) and e (error-correcting of code) have been constructed. With a theorem 
and a result that test the code if it is perfect or not." 
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1. INTRODUCTION: 
	

In 2018 Al-Saraji and Al-Hamidi [5],[6], applied the coding theory to the projective plane of field 3., 
so I did this expanding the work of Al-Saraji, where the coding theory was applied to field 3 in projective 
space, and there were several differences. In order to expand the work further and as a new work.  
 

2. Coding Theory in The PG (3,3): 

Theorem 1.1: [3],[4] 

Every line in PG (3,3) contains exactly q+1 points.  

Theorem 1.2:[9] 

Every plane in PG (3,3) contains exactly	q6+ q+1 point (line). 

Theorem 1.3: [10] 

 There exist	q\+q6+ q+1 points in PG(3,3). 

 

Theorem (1.4)  :[7],[8] 

                There exist	q\+q6+ q+1 planes in PG(3,3) 
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Theorem 1.5:[6]  

(n, M, d)-code C satisfies  

M {`ã	&a +`
ã
*a (q-1)+…+`ãåa (q− 1)

å}≤ qã 

Corollary 1.6:[6] 

(n, M ,d)-code C is perfect if and only if M {`ã	&a +`
ã
*a (q-1)+…+`ãåa (q− 1)

å}=	qã 

     Now let’s talk about the fields of order three of the projective space of the three -dimensions. And let us 

have the following points generated from a generated  matrix:{T*=[1,0,0,0],T6=[0,1,0,0], 

T\=[1,1,0,0],T@=[2,1,0,0], T]=[0,1,1,0], pD=[1,1,1,0], T̂ =[2,1,1,0], Tv=[0,2,1,0],T�=[0,0,1,0], T*&=[1,0,1,0], 

T**=[2,0,1,0],	T*6=[1,2,1,0], T*\=[2,2,1,0], T*@=[0,0,0,1], T*]=[1,0,0,1], T*D=[2,0,0,1], T*^=[0,1,0,1], 

T*v=[1,1,0,1], T*�=[2,1,0,1], T6&=[0,2,0,1], T6*=[1,2,0,1], p66=[2,2,0,1], T6\=[0,0,1,1],T6@=[1,0,1,1], 

T6]=[2,0,1,1], T6D=[0,1,1,1], T6^=[1,1,1,1], T6v=[2,1,1,1], T6�=[0,2,1,1], T\&=[1,2,1,1], T\*=[2,2,1,1], 

T\6=[0,0,2,1], T\\=[1,0,2,1], T\@=[2,0,2,1], T\]=[0,1,2,1], T\D=[1,1,2,1],T\^=[2,1,2,1], 

T\v=[0,2,2,1],T\�=[1,2,2,1], T@&=[2,2,2,1] } 

Table of planes for field 3: 

ëF ëG ëç ëé . . . ëçè ëçê ëçë ëéí 

2 1 4 3 . . . 3 1 3 4 

5 9 7 6 . . . 5 8 7 6 

8 10 9 9 . . . 11 12 8 8 

9 11 12 13 . . . 12 13 10 11 

14 14 14 14 . . . 15 17 16 15 

17 15 19 18 . . . 19 18 17 17 

20 16 21 22 . . . 20 19 21 22 

23 23 23 23 . . . 23 23 23 23 

26 24 28 27 . . . 27 24 27 28 

29 25 30 31 . . . 31 25 31 30 

32 32 32 32 . . . 34 38 33 34 

35 33 37 36 . . . 35 39 37 36 

38 34 39 40 . . . 39 40 38 38 
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It is obvious that space contains a table of lines and plans and a table of planes now we will create a 

table for the planes and planes that will be obtained according to the following 

equation:	x*	y*+	x6	y6+	x\	y\+	x@	y@ =0, when T+=[	x*,x6,x\,x@] and	Tì=[	y*,y6,y\,y@]  

1 

2 5 8 9 14 17 20 23 26 29 32 35 38 

5 14 14 14 2 5 5 2 8 9 2 9 8 

8 26 29 23 17 29 23 26 20 20 35 17 17 

9 38 35 32 20 32 35 29 32 38 38 26 23 

2 

1 9 10 11 14 15 16 23 24 25 32 33 34 

9 14 14 14 1 9 9 1 16 10 1 10 11 

10 23 24 25 15 24 25 24 11 15 33 16 15 

11 32 34 33 16 33 34 25 32 32 34 23 23 

. 

. 

. 

. . . . . . . . . . . . . 

. . . . . . . . . . . . . 

. . . . . . . . . . . . . 

40 

4 6 8 11 15 17 22 23 28 30 34 36 38 

6 15 17 17 4 6 6 4 8 11 11 8 4 

8 28 23 28 17 30 23 28 22 22 15 15 34 

11 38 38 36 22 34 36 30 34 38 23 30 36 

Theorem 1.7 

The projective space of in field three is a code with a parameters [n = 40,d=13,e =6, M=3\D] 

proof: The space ì\has an incidence matrix A=(.+ì),where  

.+ì = 1 if Tì	 ∈ π+	And also condition .+4 = 0 if Tì	 ∉ π+ 

After applying the theorem we will have a table of the planes on which the point lie and which do not 

and in field 3we have 0,1,2 where z=[0,0,0,0,0,0,0,0,0,0,0,0,0,0,0…,0,0,0,0,0] and 

u=[1,1,1,1,1,1…,1,1,1,1,1,1,1,1,1] and w =[2,2,2,2,2,2,2,2,2,2…,2,2,2,2,2,2,2] and then we have the table m 

from the law m+=u+„+	and table V from v+=w+„+ and then find these values d(z,ì+)and 

d(u,ì+),d(w,ì+),d(ì+,ìì),d(m+,ì+),d(ì+,v+),d(z,m+),d(u,m+),d(w,m+),d(m+,mì),d(m+,vì),d(z,v+),d(u,v+),d(w,v+)

,d(v+,vì) and i ≠ j in the following tables of the planes . 
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 T* T6 T\ T@ . . . T\^ T\v T\� T@& 

ëF 0 1 0 0 . .  0 1 0 0 

ëG 1 0 0 0 . .  0 0 0 0 

ëç 0 0 0 1 . .  1 0 1 0 

ëé 0 0 1 0 . .  0 0 0 1 

. . . . . . .  . . . . 

. . . . . . .  . . . . 

. . . . . . . . . . . . 

ëçè 0 0 1 0 . . . 0 0 1 0 

ëçê 1 0 0 0 . . . 0 1 1 1 

ëçë 0 0 1 0 . . . 1 1 0 0 

ëéí 0 0 0 1 . . . 0 1 0 0 

Now the table of m+ 

ÖF 1 2 1 1 . . . 1 2 1 1 

ÖG 2 1 1 1 . . . 1 1 1 1 

Öç 1 1 1 2 . . . 2 1 2 1 

Öé 1 1 2 1 . . . 1 1 1 2 

. . . . . . . . . . . . 

. . . . . . . . . . . . 

. . . . . . . . . . . . 

Öçè 1 1 2 1 . . . 1 1 2 1 

Öçê 2 1 1 1 . . . 1 2 2 2 

Öçë 1 1 2 1 . . . 2 2 1 1 

Öéí 1 1 1 2 . . . 1 2 1 1 
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The table of v+ 

ñF 2 0 2 2 . . . 2 0 2 2 

ñG 0 2 2 2 . . . 2 2 2 2 

ñç 2 2 2 0 . . . 0 2 0 2 

ñé 2 2 0 2 . . . 2 2 2 0 

. . . . . . . . . . . . 

. . . . . . . . . . . . 

. . . . . . . . . . . . 

ñçè 2 2 0 2 . . . 2 2 0 2 

ñçê 0 2 2 2 . . . 2 0 0 0 

ñçë 2 2 0 2 . . . 0 0 2 2 

ñéí 2 2 2 0 . . . 2 0 2 2 

these values d(z,ì+)=13 and d(u,ì+)=27,d(w,ì+)=40,d(ì+,ìì) =18,d(m+,ì+) =40 

d(ì+,v+)=40,d(z,m+)=40,d(u,m+)=13,d(w,m+)=27,d(m+,mì)=18,d(m+,v+)=40,d(z,v+)=27,d(u,v+)=40,d(w,v+)=1

3,d(v+,vì) =18.If we substitute the values of n = 40,d= 13,e =6,Hence C is a(40,3\D,13)-code .And applying 

the theorem 2.2.3 we gets that : 

3\D{`@&& a+`
@&
* a(2) +`

@&
6 a (4)+`@&\ a (8)+`@&@ a(16)+`@&] a(32)+`@&D a(64)} 

= 3\D(1 +80+3120+79040+1462240+21056256+245656320) 

= 3\D(1 +80+3120+79040+1462240+21056256+245656320) 

≠	qã, n = 40 By corollary 1.6 therefore C is not perfect  

 

3. CONCLUSIONS  

The application of the coding theory to certain fields in space and plane, we summarize them in the 

following table: 

Acknowledgments 

The research is supported by the department of Mathematics, College of Education for Pure Science, 

University of Mosul, Mosul, Iraq.The authors declare that there are no conflicts of interest regarding this 

work. 



Proceeding of 3rd International Conference of Mathematics and its Applications 
TICMA2022 
https://conferences.su.edu.krd/su/ticma2022/ 
DOI: https://doi.org/10.31972/ticma2022 

                                                                                                                                                               
 

124 

REFERENCES 
	

[1] Abdulla, A.A.A. and Yahya, N.Y.K., 2021, May. A Geometric Construction of Surface Complete (k, r)-cap in PG (3, 7). 
In Journal of Physics: Conference Series (Vol. 1879, No. 2, p. 022112). IOP Publishing. 

[2] Abdullah, F.N. and Yahya, N.Y.K., 2020. Bounds on minimum distance for linear codes over GF (q). Italian Journal of 

Pure and Applied Mathematics, p.894. 
[3] Al-Mukhtar, A.S., 2008. Complete Arcs and Surfaces in three Dimensional Projective Space Over Galois Field (Doctoral 

dissertation, Ph. D. Thesis, University of Technology, Iraq). 
[4] Al-Mukhtar, Sh. 2012. On Projective 3-Space Over Galois Field. Ibn AL-Haitham J. Pure and App. Sci., 25(1), 239-265. 
[5] AL-Seraji, N.A. and Ajaj, H.L. 2019. Some Applications of Coding Theory in the Projective Plane of Order Four. Al-

Mustansiriyah Journal of Science, 30(1), 152-157. 
[6] Al-Zangana, E.B. and Yahya, N.Y.K., 2022. Subgroups and Orbits by Companion Matrix in Three Dimensional Projective 

Space. Baghdad Science Journal, 0805-0805. 
[7] Hirschfeld, J. W. P., 1998. Projective Geometries Over Finite Field. 2nd Edition, Oxford Mathematical Monograph, The 

Clarendon press, Oxford University press, New York. 
[8] Hirschfeld, J. W. P., 2014. Coding Theory, Lectures, Sussex University, UK. 
[9] Hirschfeld, J.W. and Storme, L., 2001. The packing problem in statistics, coding theory and finite projective spaces: update 

2001. In Finite geometries (pp. 201-246). Springer, Boston, MA. 
[10] Yahya, N.Y.K., 2022. Applications geometry of space in PG (3, P). Journal of Interdisciplinary Mathematics, 25(2), 285-

297. 
[11] Yahya, N.Y.K. and Al-Zangana, E.B., 2021. The Non-existence of [1864, 3, 1828] 53 Linear Code by Combinatorial 

Technique. Computer Science, 16(4), pp.1575-1581. 
[12] Sulaimaan, A.E.M. and Yahya, N.Y.K., 2020, July. The Reverse construction of complete (k, n)-arcs in three-dimensional 

projective space PG (3, 4). In Journal of Physics: Conference Series (Vol. 1591, No. 1, p. 012078). IOP Publishing. 
[13] Khalaf, H.M. and Yahya, N.Y.K., 2022, August. A Geometric Construction of (Ƙ, r)-cap in PG (3, q) for q prime, 2≤ q≤ 

997. In Journal of Physics: Conference Series (Vol. 2322, No. 1, p. 012043). IOP Publishing. 


