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Abstract 
 

The article is devoted to the ordinal number of the Egyptian triangle, its place and importance in 

the mathematical calculations performed to find the sizes of these triangles, as well as several 

new formulas used to present these mathematical calculations and their application are givenin 

this work. In fact, a table of the Egyptian triangle’s order is given and it is possible to find the 

quantitative dependences of the components found by the formulas proposed for the 

mathematical calculations. 
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1. Introduction  

According to the criteria of current development, it should be paid special attention to the 

teaching of mathematics and its elements in the process of training engineers-teachers. The right 

angle and its properties have been consistently used in building geometry since ancient times in 

solving topical problems in the field of design, construction and operation of engineering 

communication systems. For example, this was clearly reflected in the construction of the 

Egyptian pyramids in ancient world construction engineering in history. 

The Greek philosopher and prominent figure in the field of construction, Pythagoras, also 

mastered the practices of ancient Egyptian civil engineering and compiled a table showing the 

quantitative interdependence of the famous right-angled triangles, known as his “Pythagorean 

triangles”. This table served as a key factor in the formation of the Pythagorean theorem, which 

is still used today. 

However, no table has been drawn up showing the quantitative dependence of the Egyptian 

triangles to date, and no formulas have been given that can directly reflect the criteria. In this 

work, we present the results of our research about this area in recent years. The level of study of 

the Egyptian triangle to date confirms that the basic dimensions and associated properties are not 

completely researched.The Egyptian triangle is still being analyzed using traditional solutions.  

Relating to this triangle, the quantities, properties, and calculation formulas recommended in this 

article have not been implemented yet.Undoubtedly, positive results will be achieved through 

their implementation and application. As the author of this article and research, I propose 

introducing formulas regarding the Egyptian triangle and dimensions that have never been used 

anywhere. 
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2.The Basic Concepts of the Egyptian Triangle 

The type of triangle, called the Egyptian triangle, is a right-angled triangle with sides 3, 4 

and 5 respectively.Cathetuses are a = 3, b = 4, and the hypotenuse is c = 5. The sizes of the 

remaining triangles will consist of multiplication of these numbers. For example; The sizes of the 

third order are 9, 12, 15, respectively. Here the sides are multiplied by 3.  

Therefore, the sequence number of this triangle is n = 3. 

  
 

Description: All right-angled triangles with sides 3, 4, 5 are called Egyptian triangles. 

The main idea underlying the Pythagorean theorem is that “the square of the hypotenuse is equal 

to the sum of the squares of the cathetuses” of the Egyptian triangle. In any order, the cathetuses 

and hypotenuse in the Egyptian triangle will be able to see that this rule is absolutely true. Let's 

write this famous rule: 

        ,(1) 
This rule is quite true between cathet uses and hypotenuse of the Egyptian triangle in any 

order.For example: ifn =7 is a = 21,   b = 28,  c =35,  21
2 

 + 28
2
= 35

2 
, that is 441+784 = 

1225the same rule applies to triangles of any order.The root is used to find the value of either 

side: 

        , (2) 

        , (3) 

        ,(4) 

Our main goal is to delve given idea deeper. This is a new theory that the main thing is to 

introduce the concept of the number of the Egyptian triangle, which has never been used before. 

Secondly, we want to justify our suggestions and recommendations on how to optimally 

calculate all sizes of the Egyptian triangle. 

These concepts require the following interdisciplinary study of creative research. It is: 

1. Between the sides and numbers of the Egyptian triangle; 

2. Between the sides, ordinal numbers and perimeter; 

3. Between the side, ordinal numbers and surface; 

4. Development of new relationships between the number, perimeter and surface, as well as 

making proposals for the educational system and practice in general, giving its description of 

teaching and research methods.Since the sizes of all sides of these triangles are multiple, they are 

interconnected by known rules. These values are reflected in the table below. 
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Egyptian Triangle 

Table 1. 

n a B c s∆ p∆ 

1 3 4 5 6       12 

2 6 8 10 24       24 

3 9 12 15 54       36 

4 12 16 20 96       48 

5 15 20 25 150       60 

6 18 24 30 216       72 

7 21 28 35 294       84 

8 24 32 40 384       96 

9 27 36 45 486      108 

10 30 40 50 600      120 

15 45 60 75 1350      180 

20 60 80 100 2400      240 

 

3.The Main Properties 

Property 1: The number multiplied by the sides of the Egyptian triangle is its serial number. 

For example: the sides of the triangle with the number n = 9are equal to the numbers 3,4,5 

multiplied by 9, that isa ═ 3∙9 ═ 27,  b ═ 4∙9 ═ 36,  c ═ 5∙9 ═ 45.The results are listed in the 

table below. 

 

 

Property 2:The surface size of the 2
nd

 Egyptian triangle is equal to the size of the perimeter. 

That is,   s∆= P∆= 24 

Property 3: Lowered to side b of the Egyptian triangle 

hb–height is equal to sidea, lowered to side a, ha–height is equal to sideb. 

 

Formula is written as follows: 

a  =   hb, ( 5 ) 

N a b c 

9 27 36 45 
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b=   ha ,( 6 ) 

 

Feature 4: Lowered to sidecof the Egyptian triangle 

hc – height, isconstant size which is equal to multiplication of  aandbsides that is didivedbyc 

Explanation: hc– the value of the height, is always equal to 2,4∙n: 

hc  =ab / c,( 7 ) 

     hc  =  2,4∙n ,( 8 ) 

 

4.Formulas and Methods of Calculating the Perimeter and the Surface of the Egyptian 

Triangle 

When calculating the perimeter, we obtain the sum of all sides and when calculating the 

surfacewe obtain the half of the multiplication of the cathetuses. These are common rules that are 

known in advance and it is the traditional way of calculating it. 

The method is written as follows: 

P∆  = a + b + c,( 9 ) 

    
  

 
,( 10 ) 

These formulas are common for calculating the triangular surface and the perimeter, and also 

allow calculating the surface and perimeter of the Egyptian triangle. Here: 

P∆-perimeter of triangle, 

s∆- surface of triangle. 

The calculation of the perimeter and surface of the Egyptian triangle can be done by 

formulas common to triangles. 

The method I recommend is to find the Egyptian triangle perimeter and surface in any order 

easily by the size of the Egyptian triangle perimeter and surface. The formulas created for these 

calculations are as follows: 

P∆n  =  n ∙P∆1, (11) 

s∆n=  n
2
∙ s∆1,(12) 

5. Methods for Calculating the Cathetuses, Hypotenuse, Perimeter and Surface of the 

Egyptian Triangle by its Seriall Number 

All the magnitudes of the Egyptian triangle can be calculated by its serial number, ie the 

multiplication. The cathetuses and hypotenuse of any order of the Egyptian triangle are 

calculated by the following formulas: 

a n=  n ∙ a1, (13) 

b n =  n ∙ b1,(14) 

c n =  n ∙ c1, (15) 

The perimeter of the Egyptian triangle is calculated by using its serial number in this formula: 

P∆n  =  12∙n  , (16) 

The surface of the Egyptian triangle is calculated by using its serial number in the following 

formula: 

s∆ n=  6∙n
2
,(17) 

6.Methods of Calculating the Surface by the Perimeter and the Calculation of the 

Perimeter by the Surface 

We will try to determine the relation between the perimeter and the surface of the Egyptian 

triangle by taking the formula (16) and (17). 



INTERNATIONAL JOURNAL OF BUSINESS EDUCATION AND 
MANAGEMENT STUDIES (IJBEMS) 
A Peer Reviewed (Refereed) International Journal 

Impact Factor 4.308 http://www.ijbems.com ISSN:2941-9638 
 

Vol.6.Issue 1. 2020 
(June) 

 

94  
 

Here we obtain the ratio as (8) / (7): 
    

   
  

   

   
 
 

 
 ,(18) 

 

This equation (18), that is, the proportions, allows us to find the formula for the interrelationships 

of    and   : 

    
 

 
    ,(19) 

 

    
 

 
      , (20) 

If we take into account equations (11) and (12), then we can write formulas (19) and (20) 

through    and   as follows: 

              ,(21) 

 

     
  

 
      ,         (20) 

Studying this method is easily accomplished by remembering the triangular sizes of the first 

order. (3, 4, 5, 6, 12). 

 

7. Samples of Calculating Some Exercises: 

Sample I. 

We will show that you calculate 3 of Exercise 1.  According to the condition of the exercise c n = 

10, it is asked to find the serial number here. For this, we use the formula (6), that is, 

c n =  n ∙ c1, (6) 

 

It means; subject to the following conditions: 

 

10 =  n ∙ 5   

 n = 2  
The answer is 2. 

 

I look forward to your valuable advice on this method and article.  

Sincerely Author 

8. Conclusion 

This article gives the optimal ways to calculate the sizes of these triangles, which are preferred 

over traditional calculation methods, by the ordinal number of the proposed Egyptian triangle, 

and demonstrates by means of these new progressive methods that it is easy to perform 

calculations. 

A detailed analysis was made of the calculation paths of the sides of the Egyptian triangle, which 

can be cross-linked by the surface and perimeter, followed by the sequence number. 

In calculating the sizes of the Egyptian triangle, it was explained by introducing the 

recommendations given for the practical implementation of the formulas proposed for 

application, by solving problems in the field. 
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The proposed calculation formulas have been shown to be far superior to the traditional methods 

available to date in finding solutions to the problems of the Egyptian triangle, by overcoming 

real problems. 
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