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Abstract:  In this paper, I have invented the formulae of the height of the triangle. My findings are based on 

pythagoras theorem. 

 

I. INTRODUCTION  
A mathematician called Heron invented the formula for finding the area of a triangle, when all the three 

sides are known. From the three sides of a triangle, I have also invented the two new formulae of the height of 

the triangle by using pythagoras Theorem . Similarly, I have developed  these new formulae for finding the area 

of a triangle. When all the three sides are known, only we can find out the area of a triangle by using Heron’s 

formula.By my invention, it became not only possible to find the height of a triangle but also possible for 

finding the area of a triangle. 
 I used pythagoras theorem with geometrical figures and algebric equations for the invention of the two 

new formulae of the height of the triangle. I Proved it by using geometrical formulae & figures, 50 and more 

examples, 50 verifications (proofs). 

Here myself is giving you the summary of the research of the plane geometrical formulae- Part I 

 

II. METHOD 
 

First taking a scalene triangle PQR        

 
 

Now taking a, b & c for the lengths of three sides of  PQR. 

 
Fig. No. – 2 

 

Draw perpendicular PM on QR.       
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In  PQR given above, 

  PQR is a scalene triangle and is also an acute angled triangle. PM is perpendicular to QR. Two 

another right angled triangles are formed by taking the height PM, on the side QR from the vertex P. These two 

right angled triangles are  PMQ and  PMR. Due to the perpendicular drawn on the side QR, Side QR is 

divided into two another segment, namely, Seg MQ and Seg MR. QR is the base and PM is the height.  

 Here, a,b and c are the lengths of three sides of   PQR. Similarly, x and y are the lengths of Seg MQ 

and Seg MR. 

 Taking from the above figure, 

 PQ = a, QR = b, PR = c 
 and height, PM = h 

But QR is the base,     QR = b  

MQ = x and MR = y 

QR = MQ + MR 

 Putting the value in above eqn. 

Hence, QR = x + y 

       b = x + y 

   x+y = b --------------- (1) 

 

Step (1) Taking first right angled  PMQ, 

 

 
Fig. No.- 4 

 

In  PMQ, 

Seg  PM and Seg MQ are sides forming the right angle. Seg PQ is the hypotenuse and                 

   PMQ = 90
0 

Let, 

PQ = a, MQ =x and 

 height , PM = h 
According to Pythagoras theorem,  

(Hypotenuse)
2  = (One side forming the right angle)

2

+  

          (Second side forming the right angle)
2 

In short, 

(Hypotenuse)
2

 = (One side )
2 + (Second side)

2 
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         PQ
2

 = PM
2 + MQ

2 

     a
2

 = h
2 + x

2 

        h
2 + x

2 = a
2

  

    h
2 = a

2

 -  x
2 ------------------- (2) 

  

Step (2) Similarly, 

Let us now a right angled triangle PMR 

 
Fig. No.- 5 

      

In  PMR,  

Seg PM and Seg MR are sides forming the right angle. Seg PR is the hypotenuse.  

Let,   PR = c , MR = y and 

          height, PM = h and m PMR = 90
0  

According to Pythagoras theorem,  

(Hypotenuse)
2

 =(One side )
2

+(Second side)
2 

        PR
2

 = PM
2 + MR

2 

   c
2

 = h
2 + y

2 

       h
2 + y

2 

= c
2

  
                             h

2 = c
2

 - y
2 -------------------------- (3) 

From the equations   (2)   and (3)  

      a
2

 - x
2 = c

2

 - y
2 

                         a2 - c2 = x2 - y2 

                         x2- y2 = a2 - c2 

By using the formula for factorization, a2 - b2 = (a+ b) (a - b) 

(x + y) (x – y ) = a2 - c2  
But, x + y = b from eqn. (1) 

b  (x - y) = a2 - c2    

Dividing both sides by b, 

b  (x-y)  a
2

 - c
2
  

    b               =       b 

         a2
 - c

2 
    (x - y)    =       ………………….(4) 

             b  

 

Now , adding the equations  (1)  and  (4)    

 

x + y    =   b  

 

        +    x – y   =  a2
 - c

2  

  

                                 b 

 
 

 

2x + 0 = b + a2
 - c

2   



Invention of the plane geometrical formulae - Part  I 

  

35 

                   b  

2x = b +   a2
 - c

2   

       

                   b 

Solving R.H.S. by using cross multiplication 

 2x      =            b       +      a2
 - c

2   
                                           

                         1                   b   

 

2x      =    b  b +  (a2
 - c

2  )   1 

             

                          1  b 

 

2x     =      b2 +  a2
 - c

2   

                             

                       b 

 x       =      a2 +  b2
 - c

2       1 
 

           b                    2 

x        =    a
2
 +  b

2
 - c

2
 

       

                     2b 

Substituting the value of x in equation  (1)  

x+y = b 

      a2 +  b2
 - c

2      + y = b 

                 

         2b 

 

 
y = b -     a2 +  b2

 - c
2       

        

                         2b    

 

 

y =    b     _       a2 +  b2
 - c

2       

                              

          1                       2b      

 

Solving R.H.S. by using cross multiplication. 

y      =    b x 2b - (a2  + b2 - c2 ) x1 
                      

                               1 2b 

y      =    2b2 - (a2  + b2 - c2 )  
                      

                               2b 

y      =    2b2-  a2  - b2  + c2  
                       

                           2b 

y      =    -  a2  + b2  + c2  

                       

                           2b 

The obtained values of x and y are as follow. 

x      =     a2  + b2  - c2  

                            and 

                       2b 

y      =    -  a2  + b2  + c2  
                      

                           2b 
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                                       = 17+25+26 

                                                        = 68 m 
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