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New Linear code From Projective Plane 

Over 𝑮𝑭(𝟏𝟑) 
A B S T R A C T  

 

The aim of this paper is to create projective linear 

codes from parameters (𝑛,𝑀, 𝑑), based on the Galois 

field 𝐺𝐹(13) and its Application to Error – Correcting 

code.  
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 الشفرات الخطية الجديدة الناشئة من المستوي الاسقاطي  

  13الرتبة  على حقل كالوا من
 

 ( 2)، ندى ياسين قاسم يحيى (1)فارس طلال عبد القادر احمد

 
   قسم الرياضيات، كلية التربية للعلوم الصرفة، جامعة الموصل، العراق (1،2)

 الخلاصة:
,𝑛,𝑀)إنلمممماء  مممم رات خطية إسممممقاطية من المعلمات  او    حو الادف من اكا ال 𝑑) ى بناءً  ل  حقج

 وتطبيقم  ل    رة تتحيو الاطأا  GF(13) الوا 
 ممممممممممممممممممممممممممممممممممممممممممممممممممممم مممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممممم

 فرة مارا ة،   رة تتحيو الاطأاالاسقاطلا، نظرية الارمي ،  ال ضاء الكلمات المفتاحية:

https://uomosul.edu.iq/womeneducation/jwups/
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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 plane of order 17 and the 

error correction code. AL-Zangana [4] Classification of some concepts and study of the tools 

of the notation theorem. 

They presented the relationship the projective plane and command 19 - correcting the code 

and the error values. Also, Yahya and AL-Zangana studied linear codes [5],[6]. In this research, 

A 𝑞-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 q 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) 

𝐴 𝑞 − 𝑎𝑟𝑦(𝑛,𝑀, 2𝔢 + 2) − 𝑐𝑜𝑑𝑒 𝐶 satisfies  

𝑀{(𝑛
0
) + (𝑛

1
)(𝑞 − 1) + ⋯+ (𝑛

𝔢)(𝑞 − 1)𝔢} ≤ 𝑞𝑛  

1.3.Corollary [2]: 𝐴 𝑞 − 𝑎𝑟𝑦 (𝑛,𝑀, 𝑑) code 𝐶 is perfect if and only if equality holds in 

Theorem 1.2  

1.4.Definition [2]: 𝐴 𝑞 − 𝑎𝑟𝑦 𝑐𝑜𝑑𝑒 𝐶 The subset of length is 𝑛 of (ℱ𝑞)
𝑛
 

1.5.Definition [7]: let ℱ(𝓍) = 𝓍𝑛 − 𝔞𝑛−1𝓍
𝑛−1 − ⋯− 𝔞0 be a monic polynomial of  degree 𝑛 

over ℱ𝑞 . It's companion matrix of ℱ(𝓍) is given by the 𝑛 × 𝑛 matrix. 

 

𝑐(𝑓) =

[
 
 
 
 
0 1 0 ⋯ 0 0
0 0 1 ⋯ 0 0
⋮ ⋮ ⋮ ⋮ ⋮ ⋮
0 0 0 ⋯ 0 1
𝔞0 𝔞1 𝔞2 ⋯ 𝔞𝑛−2 𝔞𝑛−1]

 
 
 
 

𝑛×𝑛

 

 

2. Some results on a finite projective plane of order 13 

The polynomial of degree three 𝔤(𝑥) = 𝑥3 − 𝑥2 − 2  is primitive in ℱ13 =

{0,1,2, … ,10,11,12} , since 𝔤(0) = 11, 𝔤(1) = 11, 𝔤(2) = 2, 𝔤(3) = 3, 𝔤(4) = 7, 𝔤(5) =

7, 𝔤(6) = 9, 𝔤(7) = 6, 𝔤(8) = 4, 𝔤(9) = 6, 𝔤(10) = 1, 𝔤(11) = 12, 𝔤(12) = 9,  

The points and lines of 𝒫𝐺(2,13) are generated as in the following: 

𝑝𝔦 = [1,0,0]𝐶(𝔤)𝔦−1 = [1,0,0] (
0 1 0
0 0 1
2 0 1

)

𝔦−1

, 𝔦 = 1,… , 183 
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Table 1: The point of 𝓟𝐆(𝟐, 𝟏𝟑) are: 

𝔦 𝑝𝔦 𝔦 𝑝𝔦 𝔦 𝑝𝔦 𝔦 𝑝𝔦 

1 (1, 0, 0) 52 (1, 11, 3) 102 (1, 3, 4) 152 (1, 6, 6) 

2 (0, 1, 0) 53 (1, 11, 11) 103 (1, 5, 9) 153 (1, 12, 1) 

3 (0, 0, 1) 54 (1, 3, 1) 104 (1, 8, 8) 154 (1, 7, 0) 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

50 (1, 11, 10) 100 (1, 9, 6) 150 (1, 9, 10) 182 (1, 12, 0) 

51 (1, 2, 3) 101 (1, 12, 11) 151 (1, 2, 12) 183 (0, 1, 12) 

 

With selecting the points in 𝒫𝐺(2,13) which are the third coordinate equal to zero,   this 

means belong to Ƚ0 = 𝓋(𝓏), that is 𝓋(𝓏) = 𝑡𝓏 = 𝓏 for all 𝑡 in ℱ13\{0} and with 𝑝𝔦 = 𝔦, we 

obtain 

Ƚ1 = {1, 2, 9, 25, 38, 42, 60, 108, 120, 129, 135, 140, 154, 182}, that is 

Ƚ𝔦 = Ƚ1𝐶(𝔤)𝔦−1 = Ƚ1 (
0 1 0
0 0 1
2 0 1

)

𝔦−1

 , 𝔦 = 1,… , 183 

 

Table 2: The lines of 𝓟𝑮(𝟐, 𝟏𝟑) are: 

Ƚ1 1 2 9 25 38 42 60 108 120 129 135 140 154 182 

Ƚ2 2 3 10 26 39 43 61 109 121 130 136 141 155 183 

Ƚ3 3 4 11 27 40 44 62 110 122 131 137 142 156 1 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

Ƚ181 181 182 6 22 35 39 57 105 117 126 132 137 151 179 

Ƚ182 182 183 7 23 36 40 58 106 118 127 133 138 152 180 

Ƚ183 183 1 8 24 37 41 59 107 119 128 134 139 153 181 

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

2.1. Theorem : The projective plane of order thirteen is a code with a parameters  [𝑛 =

183, 𝑀 ≤ 134, 𝑑 = 14] .  

Proof: The plane 𝜋13 has an incidence matrix  𝐴 = (𝔞𝔦𝒿), where 

𝔞𝔦𝒿 = {
1    𝑖𝑓    𝑝𝒿 ∈ Ƚ𝔦

0    𝑖𝑓    𝑝𝒿 ∉ Ƚ𝔦
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Table 3 

Construct a table of points in 𝓟𝑮(𝟐, 𝟏𝟑) so that we the point that lies on line we put one 

and for the point that does not lie on the line we put zero. 

𝑝𝔦 

Ƚ𝔦 
𝑝1 𝑝2 𝑝3 ... 𝑝181 𝑝182 𝑝183 

Ƚ1 1 1 0 ... 0 1 0 

Ƚ2 0 1 1 ... 0 0 1 

Ƚ3 1 0 1 ... 0 0 0 

… …
 

… …
 

⋯
 

…
 

…
 

…
 

Ƚ181 0 0 0 ... 1 1 0 

Ƚ182 0 0 0 ... 0 1 1 

Ƚ183 1 0 0 ... 1 0 1 
 

Let 

𝜓=[ 0,0,0,…,0 ], 𝛽=[ 1,1,1,…,1 ], 𝜑=[ 2,2,2,…,2 ], 𝜇=[ 3,3,3,…,3 ], 𝜂=[ 4,4,4,…,4 ],  𝛼=[ 

5,5,5,…,5 ], 𝛺=[ 6,6,6,…,6 ], 𝜎=[ 7,7,7,…,7 ], 𝔛=[ 8,8,8,…,8 ], 𝒽=[ 9,9,9,…,9 ],          𝒻=[ 

10,10,10,…,10 ], 𝜆=[ 11,11,11,…,11 ], 𝜛=[ 12,12,12,…,12 ] 
 

𝔦 = 1,⋯ , 183  
 

 

 

Table 4 

ᵯ𝖎 = 𝜷 + Ƚ𝖎 , That is , 

ᵯ𝟏 = 𝟏 + 𝟎 = 𝟏   𝒐𝒓   ᵯ𝟏 = 𝟏 + 𝟏 = 𝟐 
 

ᵯ1 2 2 1 ... 1 2 1 

ᵯ2 1 2 2 ... 1 1 2 

ᵯ3 2 1 2 ... 1 1 1 

… …
 

…
 

…
 

…
 

…
 

…
 

…
 

ᵯ181 1 1 1 ... 2 2 1 

ᵯ182 1 1 1 ... 1 2 2 

ᵯ183 2 1 1 ... 2 1 2 
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Table 5 

𝖘𝖎 = 𝝋 + Ƚ𝖎 , That is , 

𝖘𝟏 = 𝟐 + 𝟎 = 𝟐     𝒐𝒓      𝖘𝟏 = 𝟐 + 𝟏 = 𝟑 
 

𝔰1 3 3 2 ... 2 3 2 

𝔰2 2 3 3 ... 2 2 3 

𝔰3 3 2 3 ... 2 2 2 

…
 

 …
 

…
 

…
 

…
 

…
 

…
 

…
 

𝔰181 2 2 2 ... 3 3 2 

𝔰182 2 2 2 ... 2 3 3 

𝔰183 3 2 2 ... 3 2 3 

 

Table 6 

𝖙𝖎 = 𝝁 + Ƚ𝖎 , That is , 

𝖙𝟏 = 𝟑 + 𝟎 = 𝟑       𝒐𝒓     𝖙𝟏 = 𝟑 + 𝟏 = 𝟒 
 

𝔱1 4 4 3 … 3 4 3 

𝔱2 3 4 4 ... 3 3 4 

𝔱3 4 3 4 ... 3 3 3 

 …
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

𝔱181 3 3 3 ... 4 4 3 

𝔱182 3 3 3 ... 3 4 4 

𝔱183 4 3 3 ... 4 3 4 

 

Table 7 

𝖚𝖎 = 𝜼 + Ƚ𝖎 , That is , 

𝖚𝟏 = 𝟒 + 𝟎 = 𝟒    𝒐𝒓    𝖚𝟏 = 𝟒 + 𝟏 = 𝟓 
 

𝔲1 5 5 4 ... 4 5 4 

𝔲2 4 5 5 ... 4 4 5 

𝔲3 5 4 5 ... 4 4 4 

…
 

… …
 

…
 

…
 

…
 

…
 

…
 

𝔲181 4 4 4 ... 5 5 4 

𝔲182 4 4 4 ... 4 5 5 

𝔲183 5 4 4 ... 5 4 5 
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Table 8 

𝓿𝖎 = 𝜶 + Ƚ𝖎  ,  That is , 

𝓿𝟏 = 𝟓 + 𝟎 = 𝟓    𝒐𝒓   𝓿𝟏 = 𝟓 + 𝟏 = 𝟔 
 

𝓋1 6 6 5 ... 5 6 5 

𝓋2 5 6 6 ... 5 5 6 

𝓋3 6 5 6 ... 5 5 5 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

𝓋181 5 5 5 ... 6 6 5 

𝓋182 5 5 5 ... 5 6 6 

𝓋183 6 5 5 ... 6 5 6 

 

Table 9 

𝔀𝖎 = 𝜴 + Ƚ𝖎 , That is , 

𝔀𝟏 = 𝟔 + 𝟎 = 𝟔   𝒐𝒓    𝔀𝟏 = 𝟔 + 𝟏 = 𝟕 
 

𝓌1 7 7 6 ... 6 7 6 

𝓌2 6 7 7 ... 6 6 7 

𝓌3 7 6 7 ... 6 6 6 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

𝓌181 6 6 6 ... 7 7 6 

𝓌182 6 6 6 ... 6 7 7 

𝓌183 7 6 6 ... 7 6 7 

 

Table 10 

ӽ𝖎 = 𝝈 + Ƚ𝖎 , That is , 

ӽ𝟏 = 𝟕 + 𝟎 = 𝟕   𝒐𝒓    ӽ𝟏 = 𝟕 + 𝟏 = 𝟖 
 

ӽ1 8 8 7 ... 7 8 7 

ӽ2 7 8 8 ... 7 7 8 

ӽ3 8 7 8 ... 7 7 7 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

ӽ181 7 7 7 ... 8 8 7 

ӽ182 7 7 7 ... 7 8 8 

ӽ183 8 7 7 ... 8 7 8 
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Table 11 

𝔂𝖎 = 𝖃 + Ƚ𝖎 , That is , 

𝔂𝟏 = 𝟖 + 𝟎 = 𝟖    𝒐𝒓    𝔂𝟏 = 𝟖 + 𝟏 = 𝟗 
 

𝓎1 9 9 8 ... 8 9 8 

𝓎2 8 9 9 ... 8 8 9 

𝓎3 9 8 9 ... 8 8 8 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

𝓎181 8 8 8 ... 9 9 8 

𝓎182 8 8 8 ... 8 9 9 

𝓎183 9 8 8 ... 9 8 9 

 

Table 12 

𝔃𝖎 = 𝓱 + Ƚ𝖎 , That is , 

𝔃𝟏 = 𝟗 + 𝟎 = 𝟗    𝒐𝒓    𝔃𝟏 = 𝟗 + 𝟏 = 𝟏𝟎 
 

𝓏1 10 10 9 ... 9 10 9 

𝓏2 9 10 10 ... 9 9 10 

𝓏3 10 9 10 ... 9 9 9 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

𝓏181 9 9 9 ... 10 10 9 

𝓏182 9 9 9 ... 9 10 10 

𝓏183 10 9 9 ... 10 9 10 

 

 

Table 13 

ⱪ𝖎 = 𝓯 + Ƚ𝖎 , That is , 

ⱪ𝟏 = 𝟏𝟎 + 𝟎 = 𝟏𝟎     𝒐𝒓     ⱪ𝟏 = 𝟏𝟎 + 𝟏 = 𝟏𝟏 
 

ⱪ1 11 11 10 ... 10 11 10 

ⱪ2 10 11 11 ... 10 10 11 

ⱪ3 11 10 11 ... 10 10 10 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

ⱪ181 10 10 10 ... 11 11 10 

ⱪ182 10 10 10 ... 10 11 11 

ⱪ183 11 10 10 ... 11 10 11 
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Table 14 

𝖓𝖎 = 𝝀 + Ƚ𝖎 , That is , 

𝖓𝟏 = 𝟏𝟏 + 𝟎 = 𝟏𝟏    𝒐𝒓     𝖓𝟏 = 𝟏𝟏 + 𝟏 = 𝟏𝟐 
 

𝔫1 12 12 11 ... 11 12 11 

𝔫2 11 12 12 ... 11 11 12 

𝔫3 12 11 12 ... 11 11 11 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

𝔫181 11 11 11 ... 12 12 11 

𝔫182 11 11 11 ... 11 12 12 

𝔫183 12 11 11 ... 12 11 12 

 

Table 15 

𝓻𝖎 = 𝝕 + Ƚ𝖎 , That is , 

𝓻𝟏 = 𝟏𝟐 + 𝟎 = 𝟏𝟐    𝒐𝒓     𝓻𝟏 = 𝟏𝟐 + 𝟏 = 𝟎 
 

𝓇1 0 0 12 ... 12 0 12 

𝓇2 12 0 0 ... 12 12 0 

𝓇3 0 12 0 ... 12 12 12 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

…
 

𝓇181 12 12 12 ... 0 0 12 

𝓇182 12 12 12 ... 12 0 0 

𝓇183 0 12 12 ... 0 12 0 

 

The remain vectors of code 𝐶are constructed combination of  𝜓, 𝛽, 𝜑, 𝜇, 𝜂, 𝛼, 𝛺, 𝜎, 𝔛, 𝒽, 

𝒻, 𝜆, 𝜛, Ƚ𝔦, ᵯ𝔦, 𝔰𝔦, 𝔱𝔦, 𝔲𝔦, 𝓋𝔦,𝓌𝔦, ӽ𝔦, 𝓎𝔦, 𝓏𝔦, ⱪ𝔦, 𝔫𝔦 and  𝓇𝔦  where   𝔦 = 1,… ,183, 

Note that  𝑑(Ƚ𝔦 , Ƚ𝒿) = number of points on exactly one of  Ƚ𝔦 or Ƚ𝒿 . Then 

 

Table 16 

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

𝒹(𝜓,Ƚ𝔦)=14 𝒹(𝔲𝔦,𝔱𝔦)=183 𝒹(𝜓,ᵯ𝔦)=183 𝒹(𝜎,𝔲𝔦)=183 𝒹(𝜓,𝓎𝔦)=183 

𝒹(𝛽,Ƚ𝔦)=169 𝒹(𝓋𝔦,𝔱𝔦)=183 𝒹(𝛽,ᵯ𝔦)=14 𝒹(𝔛,𝔲𝔦)=183 𝒹(𝛽,𝓎𝔦)=183 

𝒹(𝜑,Ƚ𝔦)=183 𝒹(𝓌𝔦,𝔱𝔦)=183 𝒹(𝜑,ᵯ𝔦)=169 𝒹(𝒽, 𝔲𝔦)=183 𝒹(𝜑,𝓎𝔦)=183 

𝒹(𝜇,Ƚ𝔦)=183 𝒹(ӽ𝔦,𝔱𝔦)=183 𝒹(𝜇,ᵯ𝔦)=183 𝒹(𝒻,𝔲𝔦)=183 𝒹(𝜇,𝓎𝔦)=183 

𝒹(𝜂,Ƚ𝔦)=183 𝒹(𝓎𝔦,𝔱𝔦)=183 𝒹(𝜂,ᵯ𝔦)=183 𝒹(𝜆,𝔲𝔦)=183 𝒹(𝜂,𝓎𝔦)=183 
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𝒹(𝛼,Ƚ𝔦)=183 𝒹(𝓏𝔦,𝔱𝔦)=183 𝒹(𝛼,ᵯ𝔦)=183 𝒹(𝜛,𝔲𝔦)=183 𝒹(𝛼,𝓎𝔦)=183 

𝒹(𝛺,Ƚ𝔦)=183 𝒹(ⱪ𝔦,𝔱𝔦)=183 𝒹(𝛺,ᵯ𝔦)=183 𝒹(𝜓,𝓋𝔦)=183 𝒹(𝛺,𝓎𝔦)=183 

𝒹(𝜎,Ƚ𝔦)=183 𝒹(𝔫𝔦,𝔱𝔦)=183 𝒹(𝜎,ᵯ𝔦)=183 𝒹(𝛽,𝓋𝔦)=183 𝒹(𝜎,𝓎𝔦)=183 

𝒹(𝔛,Ƚ𝔦)=183 𝒹(𝓇𝔦,𝔱𝔦)=183 𝒹(𝔛,ᵯ𝔦)=183 𝒹(𝜑,𝓋𝔦)=183 𝒹(𝔛,𝓎𝔦)=14 

𝒹(𝒽,Ƚ𝔦)=183 𝒹(𝓋𝔦,𝔲𝔦)=183 𝒹(𝒽, ᵯ𝔦)=183 𝒹(𝜇,𝓋𝔦)=183 𝒹(𝒽,𝓎𝔦)=169 

𝒹(𝒻,Ƚ𝔦)=183 𝒹(𝓌𝔦,𝔲𝔦)=183 𝒹(𝒻,ᵯ𝔦)=183 𝒹(𝜂,𝓋𝔦)=183 𝒹(𝒻,𝓎𝔦)=183 

𝒹(𝜆,Ƚ𝔦)=183 𝒹(ӽ𝔦,𝔲𝔦)=183 𝒹(𝜆,ᵯ𝔦)=183 𝒹(𝛼,𝓋𝔦)=14 𝒹(𝜆,𝓎𝔦)=183 

𝒹(𝜛,Ƚ𝔦)=183 𝒹(𝓎𝔦,𝔲𝔦)=183 𝒹(𝜛,ᵯ𝔦)=183 𝒹(𝛺,𝓋𝔦)=169 𝒹(𝜛,𝓎𝔦)=183 

𝒹(ᵯ𝔦,Ƚ𝔦)=183 𝒹(𝓏𝔦,𝔲𝔦)=183 𝒹(𝜓,𝔰𝔦)=183 𝒹(𝜎,𝓋𝔦)=183 𝒹(𝜓,𝓏𝔦)=183 

𝒹(𝔰𝔦,Ƚ𝔦)=183 𝒹(ⱪ𝔦,𝔲𝔦)=183 𝒹(𝛽,𝔰𝔦)=183 𝒹(𝔛,𝓋𝔦)=183 𝒹(𝛽,𝓏𝔦)=183 

𝒹(𝔱𝔦,Ƚ𝔦)=183 𝒹(𝔫𝔦,𝔲𝔦)=183 𝒹(𝜑,𝔰𝔦)=14 𝒹(𝒽,𝓋𝔦)=183 𝒹(𝜑,𝓏𝔦)=183 

𝒹(𝔲𝔦,Ƚ𝔦)=183 𝒹(𝓇𝔦,𝔲𝔦)=183 𝒹(𝜇,𝔰𝔦)=169 𝒹(𝒻,𝓋𝔦)=183 𝒹(𝜇,𝓏𝔦)=183 

𝒹(𝓋𝔦,Ƚ𝔦)=183 𝒹(𝓌𝔦,𝓋𝔦)=183 𝒹(𝜂,𝔰𝔦)=183 𝒹(𝜆,𝓋𝔦)=183 𝒹(𝜂,𝓏𝔦)=183 

𝒹(𝓌𝔦,Ƚ𝔦)=183 𝒹(ӽ𝔦,𝓋𝔦)=183 𝒹(𝛼,𝔰𝔦)=183 𝒹(𝜛,𝓋𝔦)=183 𝒹(𝛼,𝓏𝔦)=183 

𝒹(ӽ𝔦,Ƚ𝔦)=183 𝒹(𝓎𝔦,𝓋𝔦)=183 𝒹(𝛺,𝔰𝔦)=183 𝒹(𝜓,𝓌𝔦)=183 𝒹(𝛺,𝓏𝔦)=183 

𝒹(𝓎𝔦,Ƚ𝔦)=183 𝒹(𝓏𝔦,𝓋𝔦)=183 𝒹(𝜎,𝔰𝔦)=183 𝒹(𝛽,𝓌𝔦)=183 𝒹(𝜎,𝓏𝔦)=183 

𝒹(𝓏𝔦,Ƚ𝔦)=183 𝒹(ⱪ𝔦,𝓋𝔦)=183 𝒹(𝔛,𝔰𝔦)=183 𝒹(𝜑,𝓌𝔦)=183 𝒹(𝔛,𝓏𝔦)=183 

𝒹(ⱪ𝔦,Ƚ𝔦)=183 𝒹(𝔫𝔦,𝓋𝔦)=183 𝒹(𝒽,𝔰𝔦)=183 𝒹(𝜇,𝓌𝔦)=183 𝒹(𝒽, 𝓏𝔦)=14 

𝒹(𝔫𝔦,Ƚ𝔦)=183 𝒹(𝓇𝔦,𝓋𝔦)=183 𝒹(𝒻,𝔰𝔦)=183 𝒹(𝜂,𝓌𝔦)=183 𝒹(𝒻,𝓏𝔦)=169 

𝒹(𝓇𝔦,Ƚ𝔦)=183 𝒹(ӽ𝔦,𝓌𝔦)=183 𝒹(𝜆,𝔰𝔦)=183 𝒹(𝛼,𝓌𝔦)=183 𝒹(𝜆,𝓏𝔦)=183 

𝒹(𝔰𝔦,ᵯ𝔦)=183 𝒹(𝓎𝔦,𝓌𝔦)=183 𝒹(𝜛,𝔰𝔦)=183 𝒹(𝛺,𝓌𝔦)=14 𝒹(𝜛,𝓏𝔦)=183 
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𝒹(𝔱𝔦,ᵯ𝔦)=183 𝒹(𝓏𝔦,𝓌𝔦)=183 𝒹(𝜓,𝔱𝔦)=183 𝒹(𝜎,𝓌𝔦)=169 𝒹(𝜓,ⱪ𝔦)=183 

𝒹(𝔲𝔦,ᵯ𝔦)=183 𝒹(ⱪ𝔦,𝓌𝔦)=183 𝒹(𝛽,𝔱𝔦)=183 𝒹(𝔛,𝓌𝔦)=183 𝒹(𝛽,ⱪ𝔦)=183 

𝒹(𝓋𝔦,ᵯ𝔦)=183 𝒹(𝔫𝔦,𝓌𝔦)=183 𝒹(𝜑,𝔱𝔦)=183 𝒹(𝒽,𝓌𝔦)=183 𝒹(𝜑,ⱪ𝔦)=183 

𝒹(𝓌𝔦,ᵯ𝔦)=183 𝒹(𝓇𝔦,𝓌𝔦)=183 𝒹(𝜇,𝔱𝔦)=14 𝒹(𝒻,𝓌𝔦)=183 𝒹(𝜇,ⱪ𝔦)=183 

𝒹(ӽ𝔦,ᵯ𝔦)=183 𝒹(𝓎𝔦,ӽ𝔦)=183 𝒹(𝜂,𝔱𝔦)=169 𝒹(𝜆,𝓌𝔦)=183 𝒹(𝜂,ⱪ𝔦)=183 

𝒹(𝓎𝔦,ᵯ𝔦)=183 𝒹(𝓏𝔦,ӽ𝔦)=183 𝒹(𝛼,𝔱𝔦)=183 𝒹(𝜛,𝓌𝔦)=183 𝒹(𝛼,ⱪ𝔦)=183 

𝒹(𝓏𝔦,ᵯ𝔦)=183 𝒹(ⱪ𝔦,ӽ𝔦)=183 𝒹(𝛺,𝔱𝔦)=183 𝒹(𝜓,ӽ𝔦)=183 𝒹(𝛺,ⱪ𝔦)=183 

𝒹(ⱪ𝔦,ᵯ𝔦)=183 𝒹(𝔫𝔦,ӽ𝔦)=183 𝒹(𝜎,𝔱𝔦)=183 𝒹(𝛽,ӽ𝔦)=183 𝒹(𝜎,ⱪ𝔦)=183 

𝒹(𝔫𝔦,ᵯ𝔦)=183 𝒹(𝓇𝔦,ӽ𝔦)=183 𝒹(𝔛,𝔱𝔦)=183 𝒹(𝜑,ӽ𝔦)=183 𝒹(𝔛,ⱪ𝔦)=183 

𝒹(𝓇𝔦,ᵯ𝔦)=183 𝒹(𝓏𝔦,𝓎𝔦)=183 𝒹(𝒽,𝔱𝔦)=183 𝒹(𝜇,ӽ𝔦)=183 𝒹(𝒽,ⱪ𝔦)=183 

𝒹(𝔱𝔦,𝔰𝔦)=183 𝒹(ⱪ𝔦,𝓎𝔦)=183 𝒹(𝒻,𝔱𝔦)=183 𝒹(𝜂,ӽ𝔦)=183 𝒹(𝒻,ⱪ𝔦)=14 

𝒹(𝔲𝔦,𝔰𝔦)=183 𝒹(𝔫𝔦,𝓎𝔦)=183 𝒹(𝜆,𝔱𝔦)=183 𝒹(𝛼,ӽ𝔦)=183 𝒹(𝜆,ⱪ𝔦)=169 

𝒹(𝓋𝔦,𝔰𝔦)=183 𝒹(𝓇𝔦,𝓎𝔦)=183 𝒹(𝜛,𝔱𝔦)=183 𝒹(𝛺,ӽ𝔦)=183 𝒹(𝜛,ⱪ𝔦)=183 

𝒹(𝓌𝔦,𝔰𝔦)=183 𝒹(ⱪ𝔦,𝓏𝔦)=183 𝒹(𝜓,𝔲𝔦)=183 𝒹(𝜎,ӽ𝔦)=14 𝒹(𝜓,𝔫𝔦)=183 

𝒹(ӽ𝔦,𝔰𝔦)=183 𝒹(𝔫𝔦,𝓏𝔦)=183 𝒹(𝛽,𝔲𝔦)=183 𝒹(𝔛,ӽ𝔦)=169 𝒹(𝛽,𝔫𝔦)=183 

𝒹(𝓎𝔦,𝔰𝔦)=183 𝒹(𝓇𝔦,𝓏𝔦)=183 𝒹(𝜑,𝔲𝔦)=183 𝒹(𝒽,ӽ𝔦)=183 𝒹(𝜑,𝔫𝔦)=183 

𝒹(𝓏𝔦,𝔰𝔦)=183 𝒹(𝔫𝔦,ⱪ𝔦)=183 𝒹(𝜇,𝔲𝔦)=183 𝒹(𝒻,ӽ𝔦)=183 𝒹(𝜇,𝔫𝔦)=183 

𝒹(ⱪ𝔦,𝔰𝔦)=183 𝒹(𝓇𝔦,ⱪ𝔦)=183 𝒹(𝜂,𝔲𝔦)=14 𝒹(𝜆,ӽ𝔦)=183 𝒹(𝜂,𝔫𝔦)=183 

𝒹(𝔫𝔦,𝔰𝔦)=183 𝒹(𝓇𝔦,𝔫𝔦)=183 𝒹(𝛼,𝔲𝔦)=169 𝒹(𝜛,ӽ𝔦)=183 𝒹(𝛼,𝔫𝔦)=183 

𝒹(𝓇𝔦,𝔰𝔦)=183 𝒹(𝜎,𝔫𝔦)=183 𝒹(𝛺,𝔲𝔦)=183 𝒹(𝔛,𝔫𝔦)=183 𝒹(𝛺,𝔫𝔦)=183 

𝒹(𝜑,𝜇)=183 𝒹(𝜇,𝜂)=183 𝒹(𝜂,𝛼)=183 𝒹(𝛼,𝛺)=183 𝒹(𝛺,𝜎)=183 
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𝒹(𝜑,𝜂)=183 𝒹(𝜇,𝛼)=183 𝒹(𝜂,𝛺)=183 𝒹(𝛼,𝜎)=183 𝒹(𝛺,𝔛)=183 

𝒹(𝜑,𝛼)=183 𝒹(𝜇,𝛺)=183 𝒹(𝜂,𝜎)=183 𝒹(𝛼,𝔛)=183 𝒹(𝛺,𝒽)=183 

𝒹(𝜑,𝛺)=183 𝒹(𝜇,𝜎)=183 𝒹(𝜂,𝔛)=183 𝒹(𝛼,𝒽)=183 𝒹(𝛺,𝒻)=183 

𝒹(𝜑,𝜎)=183 𝒹(𝜇,𝔛)=183 𝒹(𝜂,𝒽)=183 𝒹(𝛼,𝒻)=183 𝒹(𝛺,𝜆)=183 

𝒹(𝜑,𝔛)=183 𝒹(𝜇,𝒽)=183 𝒹(𝜂,𝒻)=183 𝒹(𝛼,𝜆)=183 𝒹(𝛺,𝜛)=183 

𝒹(𝜑,𝒽)=183 𝒹(𝜇,𝒻)=183 𝒹(𝜂,𝜆)=183 𝒹(𝛼,𝜛)=183 𝒹(𝒽,𝔫𝔦)=183 

𝒹(𝜑,𝒻)=183 𝒹(𝜇,𝜆)=183 𝒹(𝜂,𝜛)=183 𝒹(𝔛,𝒽)=183 𝒹(𝒻,𝔫𝔦)=183 

𝒹(𝜑,𝜆)=183 𝒹(𝜇,𝜛)=183 𝒹(𝒽,𝒻)=183 𝒹(𝔛,𝒻)=183 𝒹(𝜆,𝔫𝔦)=14 

𝒹(𝜑,𝜛)=183 𝒹(𝒻,𝜆)=183 𝒹(𝒽,𝜆)=183 𝒹(𝔛,𝜆)=183 𝒹(𝜛,𝔫𝔦)=169 

𝒹(𝜆, 𝜛)=183 𝒹(𝒻,𝜛)=183 𝒹(𝒽,𝜛)=183 𝒹(𝔛,𝜛)=183 𝒹(𝜓,𝑟𝔦)=169 

𝒹(𝛽,𝓇𝔦)=183 𝒹(𝒻,𝓇𝔦)=183 𝒹(𝜎,𝔛)=183 𝒹(𝜓,𝜎)=183 𝒹(𝛽,𝛺)=183 

𝒹(𝜑,𝓇𝔦)=183 𝒹(𝜆,𝓇𝔦)=183 𝒹(𝜎,𝒽)=183 𝒹(𝜓,𝔛)=183 𝒹(𝛽,𝜎)=183 

𝒹(𝜇,𝓇𝔦)=183 𝒹(𝜛,𝓇𝔦)=14 𝒹(𝜎,𝒻)=183 𝒹(𝜓,𝒽)=183 𝒹(𝛽,𝔛)=183 

𝒹(𝜂,𝓇𝔦)=183 𝒹(𝜓,𝛽)=183 𝒹(𝜎,𝜆)=183 𝒹(𝜓,𝒻)=183 𝒹(𝛽,𝛼)=183 

𝒹(𝛼,𝓇𝔦)=183 𝒹(𝜓,𝜑)=183 𝒹(𝜎,𝜛)=183 𝒹(𝜓,𝜆)=183 𝒹(𝛽,𝜂)=183 

𝒹(𝛺,𝓇𝔦)=183 𝒹(𝜓,𝜇)=183 𝒹(𝛽,𝒽)=183 𝒹(𝜓,𝜛)=183 𝒹(𝛽,𝜛)=183 

𝒹(𝜎,𝓇𝔦)=183 𝒹(𝜓,𝜂)=183 𝒹(𝛽,𝒻)=183 𝒹(𝛽,𝜑)=183 𝒹(𝜓,𝛺)=183 

𝒹(𝔛,𝓇𝔦)=183 𝒹(𝜓,𝛼)=183 𝒹(𝛽,𝜆)=183 𝒹(𝛽,𝜇)=183 𝒹(𝒽,𝓇𝔦)=183 

 

If we substitute the values of 𝑛 = 183, 𝑑 = 14, 𝔢 = 6 , in inequality of theorem 1.2 , we 

get 𝑀 = 𝑞𝑘+1 = 134 . Hence 𝐶 is a (183, 134, 14) − 𝑐𝑜𝑑𝑒.  
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134 {
(
183

0
) + (

183

1
) (13 − 1) + (

183

2
) (13 − 1)2 + (

183

3
) (13 − 1)3 + (

183

4
) (13 − 1)4

+(
183

5
) (13 − 1)5 + (

183

6
) (13 − 1)6

}

≤ 13183 

By Corollary(1.3) , therefore 𝐶 is perfect. 
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