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 بناء الرموز الخطية لتقاطعات المستويات باستخدام نقاط الإطار في

 
thakreenfaisal@uohamdaniya.edu.iq 

 
 المستخلص:

  PG(3,2)يهدف هذا البحث إلى بناء رموز خطية لتقاطع المستويات في الفضاء الإسقاطي      
الذي يحتوي على خمسة عشر مستوى. من خلال تقاطع هذه  المستويات مع بعضها البعض نحصل 

مع    𝑆𝑖من خلال اتحاد كل   𝑆𝑖خطا إسقاطيا يحتوي كل منها  على ثلاث نقاط  يرمز  105على 
  نقاط الإطار

F = {[1,0,0,0], [0,1,0,0], [0,0,1,0], [0,0,0,1], نحصل على مستويات    {[1,1,1,1]
𝑖 ، حيث 𝐶𝑖ديدة، يرمز إليها بالرمزج =  1,2, … تمثل النقاط الناتجة في صورة مصفوفة   .105,

و الرمز  له المعلمات  29رمزا خطيا ، اثبت ان الرمز  105التوليد ، تم بناء 
له  12و  18و  له المعلمات  37

( ان جميع الرموز ال Griesmer boundحققت تطبيق )له  9و 
 هي رموز خطية مثالية . 105
 التوليد؛ مصفوفة الثنائية؛ الخطية الشفرات الإسقاطي؛ الإطار ؛PG(3,2) الإسقاطي؛ الفضاء: احيةالمفت لكلمات

 .غريسمر حد
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Abstract: 

     The aim of the research is to  Constructing linear codes 〖[n,x,y]〗_h-

code  (where n  the length  and x  dimension y distance) for the  intersection 

of the  planes in the projective space PG(3,2) where it contains fifteen planes 

.by the intersection of the  planes with each other, we obtain 105 projective 

lines each containing three points which we denote by the symbol S_i where 

i=1,…,105 ,by taking the  union of  each S_i  with the frame points 

F={[1,0,0,0],[0,1,0,0],[0,0,1,0],[0,0,0,1],[1,1,1,1]} we obtain new planes, 

denoted by the symbol C_i ,  where i= 1,2,…,105. Using the resulting points 

to form a generator matrix,105 linear codes were constructed Show that 29 

has parameters〖[6,4,2]〗_2-code, 37 has parameters 〖[7,4,2]〗_2-code, 

18 has 〖[8,4,4]〗_2-code, 12 has 〖[8,4,2]〗_2-code, and 9 has 〖[7,4,3]

〗_2-code. Rigorous application of the Griesmer bound demonstrated that 

all 105 of these codes are optimal linear codes. 

Keywords: Projective space; PG(3,2); projective frame; binary linear codes; 

generator matrix; Griesmer bound 
 

1998) mentioned 

that planar projective geometry over finite fields attention 

of many scientists. Al-Seraji (2012) also noted several 

relationships between projective geometry and coding 
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important in establishing the connection between 

and error correction codes. In one of these papers, 

was on optimal codes. AL-Zangana (2012) 

presented concepts and tools for notation theorems. 

The classification theory was presented by 

Hill (1986), while Al-Seraji and Easa for the 

construction of linear codes 

0,1,0,0], [0,0,1,0], [0,0,0,1], [1,1,1,1]}.

we define the union 𝑇1 ∪ 𝑇2 of T1and T2to 

generator matrix of a linear [𝑛, 𝑥, 𝑦]ℎ − 𝑐𝑜𝑑𝑒 C is 𝑥 × 𝑛 matrix over finite  



 
 
 

 

532 
 

 

JOBS مجلة العلوم الأساسـية                                  

Journal of Basic Science 
 

 الثامن والاربعون العدد

 هـ1448م /2026

Print -ISSN 2306-5249 
Online-ISSN 2791-3279 

 

ntains exactly h +  1 points and every point is on exactly 

Yahya, 2014) :The points of PG(3,h) have unique forms which 

, 𝑥, 𝑦]q code. Then n ≥ gq(𝑥, 𝑦) = ∑ ⌈
y

h𝑖
⌉x−1

𝑖=0 . .A Linear codes 

projective space of three dimensions and order 2, has 15 

points, 

four of them on a line (collinear) which called the frame 

and its denoted 
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the first plane of Table No. 1 that intersects with the planes and 

on for the rest of the planes. 

Through the intersection, we obtain 105 projective lines each containing 

three points 
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and put it in the form of a matrix. We notice that it is the generator 

calculate x , n, and d through the matrix, for example 𝐶1 = {
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start testing the ideality of the codes by applying 
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[𝑛, 𝑥, 𝑦]ℎ − 𝑐𝑜𝑑𝑒
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