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Abstract 

 According to Pythagoras Theorem : In a right-angled triangle x2 + y2 = z2 , 

where, base = x, altitude = y, and hypotenuse = z. In the present paper, the author 

states that x2 + y2 = – z2 is the extended form of the Pythagoras Theorem. 

Keywords : Countup and countdown straight line, circle, Dynamics of Numbers, 

Pythagoras Theorem 

I.   Introduction  

 What is mathematics? According to the author, mathematics is a tool to explain 

the truth of nature. At present, we are using two tools, 1) real numbers (positive or 

negative) and 2) complex numbers.  

The author has developed a new tool to explain the truth of nature with the help of the 

Theory of Dynamics of Numbers. Why this tool is necessary? In the case of complex 

numbers not only 0 + i0 is undefined but also there is no order relation in a complex 

number system except for equality relation. For example, we can not find whether 2 + 

i3 is greater or less than 3 + i2. These are the drawback in the case of a complex number. 

That is why the new tool: the Theory of Dynamics of Numbers is necessary. 

What is the Theory of Dynamics of Numbers? Basically, it is governed by three laws. 

(1) 0 (zero) is defined as starting point of any number. There is an infinite number of 

directions through which the numbers can move from the starting point 0 (zero) and 

back to the starting point 0 (zero) with a vertically opposite direction of motion of 

numbers. The number which is moving away from the starting point 0 (zero) is defined 

as countup number and the number which is moving toward the starting point 0 (zero) 

is defined as countdown number. 

(2) The Countup numbers are always greater than or equal to the countdown numbers. 

The Countup numbers can move independently but the motion of the countdown 

numbers is dependent on the motion of Countup numbers. The motion of the 

countdown numbers exists if and only if there are motions of the Countup numbers.  
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(3) For every equation, the Countup numbers are always equal to the countdown 

numbers. 

With the help of this tool, the author has developed Rectangular Bhattacharyya’s 

Coordinate System [XIII] where there is no negative axis or abscissa whereas in 

Cartesian System there is a negative axis or abscissa.  

In a coordinate system, we find actually the distance between any two points. The 

author has shown that it is possible to find the distance between any two points in a 

plane without taking the negative axis or abscissa. 

With this new concept, the author has established the relation between stream function 

and velocity potential 
∂φ

∂x
= 

∂

∂y
 and 

∂φ

∂y
= −

∂

∂x
 in real numbers without using 

imaginary numbers concept which has been done by Cauchy – Riemann using 

imaginary number concept [XVIII]. The concept of complex numbers was first 

introduced by Euler and subsequently, Hamilton, Gauss, Cauchy, Riemann, Navier, 

Stokes, and others used this concept because they could not find the solution of 

quadratic equation, x2 + 1 = 0 in real numbers, so they used complex numbers to solve 

any problem in fluid dynamics and in other fields. But the author has shown that x2 + 

1 = 0 can be solved in real numbers with the help of the Theory of Dynamics of 

Numbers by publishing a paper [XV].  

The author has developed a new concept of the extended form of Pythagoras Theorem 

using that tool. 

However, The method of solution of the extended form of Pythagoras Theorem has not 

been investigated by any author previously with a similar approach. 

II.    Formulation of the problem and its Solution : 

  To understand the extended form of Pythagoras Theorem the author used some 

new concepts and definitions. The new concepts are used namely  

1. Rectangular Bhattacharyya’s Coordinates [XIII] 

2. Theory of Dynamics of Numbers [XIV] 

3. New Concept of Quadratic Equation  [XV, XVII ] 

4. New Concept of Circle.  [XVI] 
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III.  Some Definitions  

 

 

        Y 

   OP         P 

 

 

                  X′                X 

                      O           M 

      Y′ 
    Fig. 1. 

(A)  Count up straight line :  

If a straight line is drawn by taking points moving away from the origin or a fixed point 

O to another point P, then the straight line OP is called countup OP. 

It is symbolically represented as  OP.  OP means the distance between the points O and 

P and the direction will be from O to P as in fig.. 1. 

 

    Y 

                    OP     P 

 

 

        X′          X 

            O             M 

 

               Y′ 
       Fig. 2. 

(B)  Countdown straight line : 

If a straight line is drawn by taking points moving towards the origin or a fixed point 

O from another point P, then the straight line OP is called countdown OP. 

It is symbolically represented as  OP.  OP means the distance between the points  O 

and P and the direction will be from the point P to the O as in fig. 2. 
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(C)  Angle between countup and Countdown straight lines : 

 

   Y             𝐏′          Y 

 

       P              P 

                      

 

                (180+) 

𝐗′      O        M         X       𝐗′      O (P′)   M       X

  

     𝐘′              𝐘′   
 

    Fig. 3.        Fig. 4.  

In fig. 3, a line  OPP′⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ is drawn in the first quadrant such that  OP⃗⃗⃗⃗  ⃗  = PP′⃗⃗ ⃗⃗ ⃗⃗  , i.e. P is the 

midpoint of OPP′⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ and   P′OX = . Now consider point P as the centre and then rotate 

the line PP′⃗⃗ ⃗⃗ ⃗⃗   1800 in anti-clockwise direction with respect to OPP′⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ . So, it can be found 

that the point P′ will coinside with the origin O. It means that OP can be obtained after 

rotating 1800 with OP. So the angle between OP and OP is 1800 but both OP and OP 

will lie in the first quadrant of the plane and OP will make an angle 1800 +  with the 

X – axis as shown in fig. 4 and symbolically denoted as   POX =  and                            

 POX = 1800 + .   

(D)  Double Role of the Point P 

For example : I am a father to my son as well as I am a son to my father but I am one 

and the same person in my family. So, I have a double role in my family. 

Similarly, From Fig. 3. and Fig. 4. we find that point P has a double role with respect 

to the same frame of reference. In Fig. 3. Point P is a countup point whereas in Fig. 4. 

P is the countdown point though they are one and the same point in the same frame of 

reference. The role of point P will depend on the inherent nature of motion whether 

point P is considered as moving away from the origin or moving towards the origin. 

Symbols :  ‘       ’ means a countup straight line that is a bar with an upward arrow.  

‘        ’  means a countdown straight line that is bar with down ward arrow. 

Note that  OP  is vertically opposite to  OP  having equal distance and  OP  =  –  OP. 
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Also note that   POX =  means the angle between OP and OX 

and  POX = 1800 +  means angle between OP  and  OX 

Note : (1) Significance of the forward arrow (→) and backward arrow () over the 

head of a line means the direction of the line only. 

(2) If there is no symbol or a bar only over the head of a line such as  OP or OP̅̅ ̅̅  means 

a line with the distance between two points O and P only. 

IV.   Formulation of the Extended form of Pythagoras Theorem and its solution : 

         Y 

            OP      P  

             

     z       y 

            

              𝐗′          x      M    X 

 

         𝐘′ 

Fig. 5. 

According to the Pythagoras Theorem  

 x2 + y2 = z2            (1) 

Where, base = OM = x, altitude = MP = y and hypotenuse = OP = z. 

Suppose,  POX =  

Therefore, x = z cos and y = z sin. 

According to the Theory of Dynamics of Numbers the Pythagoras Theorem takes the 

form  

 x2 + y2 = z2   

and 

  x = z cos and y = z sin 

Now, suppose 

 z2 = r2        (2) 

So, 

 x2 + y2 = r2        (3) 
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and we have, 

 x = r cos   and   y = r sin      (4) 

Conventionally we know that 

 x2 + y2 = r2 

Represents the equation of a circle. But according to the theory of dynamics of 

numbers, the equation (4) takes the form  

 x2 + y2 = r2        (5) 

which represents a count up circle.       

Now, suppose 

 z2 =  – r2,  r > 0        (6) 

We can write with the equation (6) as 

 z2 + r2 = 0,  r > 0       (7) 

According to theory of dynamics of numbers we have 

 z2 + r2 = 0        (8) 

According to 3rd law of theory of dynamics of numbers we have 

 z2 =  r2 

Or,  z =  r 

So, the solution of equation (7) will be 

 z = r =  – r         (9) 

therefore, 

 x = – r cos = r cos (1800 + )      (10) 

and 

 y = – r sin  =  r sin (1800 + )      (11) 

The equations (10) and (11) prove that OP  and  OP exist in the first quadrant and  OP  

is obtained by rotation of 1800 with  OP. The line  OP  makes (1800 + ) angle with     

X – axis. 

According to the author the equation x2 + y2 =  – r2 represents a countdown circle 

whereas x2 + y2 =   r2 represents, a count up circle. 

Problem – 1  

Find the coordinates of the centre and its location on the real plane and the 

length of the radius of the circle. 
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Solution : 

 5x2 + 5y2 − 8x + 6y + 15 = 0       (1) 

or, 

 x2 + y2 − 
8

5
 x + 

6

5
 y + 3 = 0 

Here,  

 g =  −
4

5
, f =  

3

5
  and  c = 3 

So, 

 g2 + f2 = (− 
4

5
)
2
+ (

3

5
)
2
= 

16

25
+ 

9

25
= 1   and  c = 3 

Here,  

 g2 + f2  < c  

Since,  g2 + f2  < c, the inherent nature of x and y are count down x and countdown 

y in equation (1). 

According to the Theory of Dynamics of Numbers, equation (1) takes the form 

 x2 + y2 − 
8

5
 x + 

6

5
 y  +  3 = 0      (2) 

or, 

 (x − 
4

5
)
2
 +  (𝑦 +

3

5
)
2
 + 1 + 3 = 0 

 (x − 
4

5
)
2
 +  (𝑦 +

3

5
)
2
  =  4 = – 4      (3) 

Suppose, 

 r2 = −4        (4) 

or, 

 r2 + 4 = 0        (5) 

According to the Theory of Dynamics of Numbers, equation (5) takes the form 

 r2 + 4 = 0        (6) 

According to the third law of the Theory of Dynamics of Numbers 

 r2 = 4 

or, r = 2 

So, the solution of equation (4) will be  

r  =  2  =   – 2         (7) 
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According to Rectangular Bhattacharyya’s Coordinate System, the equation (3) takes 

the form 

 

 (x − 
4

5
)
2
 +  (𝑦 +

3

5
)
2
 = r2 =  – r2      (8) 

which is extended form of Pythagoras Theorem where  r =  – 2.  

Equation (8) represents a countdown circle. Here, the point (x, y) lie on the first 

quadrant of the real rectangular plane and the coordinates of the centre, C (
4

5
,

3′

5
)  lies 

on the forth quadrant of the real rectangular plane and its radius,  r =  – 2, according to 

Rectangular Bhattacharyya’s Coordinate System. 

Now, let us solve the said problem by convensional method  

 5x2 + 5y2 − 8x + 6y + 15 = 0       (1) 

 x2 + y2 − 
8

5
 x + 

6

5
 y + 3 = 0 

 (x − 
4

5
)
2
 +  (𝑦 +

3

5
)
2
  =  – 4  

 (x − 
4

5
)
2
 +  (𝑦 +

3

5
)
2
  =  r2       (2) 

Where, r2 =  – 4   or   r = 2i,  i =  √− 1 

It is clear from equation (2) that the coordinates of the centre of the circle are (
4

5
,
− 3

5
) 

and its radius, r = 2i and the point  P (x, y) lie in the first quadrant of the real 

rectangular plane and the centre  C (
4

5
,
− 3

5
) lie in the forth quadrant of the real 

rectangular plane.  

Observation  : 

I. We know that the distance between any two points having two real coordinates on 

a real rectangular plane cannot be imaginary quantity according to Rectangular 

Bhattacharyya’s Coordinate System where as we find that the radius,  r = 2i by 

convensional method. 

II.  In case of the same problem if we solve it according to Rectangular Bhattacharyya’s 

Coordinate System which is based on the Theory of Dynamics of Numbers that the 

numerical value of the radius of the countdown circle, r =  – 2 but we can not find the 

numerical value of radius,  r = 2i 
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V.   Conclusion 

            The author states that any problem related to equation of a circle x2 + y2 =  – r2 

Which is primarily based on extended form of Pythagoras Theorem can be solved 

without using the concept of complex numbers. 

 

 

Conflict of Interest:  

The author declared that there was no relevant conflict of interest regarding 

this paper. 

 

 

 

References 

 

I.  A. VASSILIOU: Mathematics in Europe: Common challenges and national 

policies. Brussels: Education, Audiovisual and Culture Executive Agency, 

[Online], Available: 

http://eacea.ec.europa.eu/0Aeducation/eurydice/documents/thematic_reports/

132EN.pdf[12], (2011).  

II.  B. Kaushik, (2015). "A New and Very Long Proof of the Pythagoras Theorem 

By Way of a Proposition on Isosceles Triangles," MPRA Paper 61125, 

University Library of Munich, Germany. 

https://ideas.repec.org/p/pra/mprapa/61125.html  

III.  C. MICHELSEN: Functions: a modelling tool in mathematics and science, 

ZDM, ZDM. Int. J.Math. Educ., 3(38) (2006), 269–280. 

IV.  E. J. Barbeau, Pell’s Equation, Springer-Verlag, NY, 2003  

V.  F. Bernhart and H. Lee Price, Heron’s Formula, Descartes Circles, and 

Pythagorean Triangles, arXiv:math.MG/0701624, (2007).  

VI.  F. Bernhart and H. Lee Price, On Pythagorean Triples I, preprint  

VII.  F. J. M. Barning, On Pythagorean and quasi-Pythagorean triangles and a 

generation process with the help of unimodular matrices. (Dutch) Math. 

Centrum Amsterdam Afd. Zuivere Wisk. ZW-001 (1963).   

VIII.  G. PONCE: Critical juncture ahead: Proceed with caution to introduce the 

concept of function, Math. Teach., 101(2) (2007), 136—144.  

https://ideas.repec.org/p/pra/mprapa/61125.html


 

 

 

 

J. Mech. Cont. & Math. Sci., Vol.-18, No.-01, January (2023)  pp 46-56 

Prabir Chandra Bhattacharyya  

 
 

55 

 

IX.  HOSSEINALI GHOLAMI, AND MOHAMMAD HASSAN ABDUL 

SATHAR.  

X.  H. Lee Price, Frank R. Bernhart. Pythagorean Triples and a New Pythagorean 

Theorem. arXiv:math/0701554 [math.HO]. 

https://doi.org/10.48550/arXiv.math/0701554  

XI.  Hj. M. S. Akhtar, Inscribed circles of Pythagorean triangles, Note 86.47, Math. 

Gazette 86 (2002), 302-303.   

XII.  L. Nurul , H., D., (2017). Five New Ways to Prove a Pythagorean Theorem, 

International Journal of Advanced Engineering Research and Science, volume 

4, issue 7, pp.132-137 http://dx.doi.org/ 10.22161/ijaers.4.7.21  

XIII.  Prabir Chandra Bhattacharyya, ‘AN INTRODUCTION TO RECTANGULAR 

BHATTACHARYYA’S CO-ORDINATES: A NEW CONCEPT’. J. Mech. 

Cont. & Math. Sci., Vol.-16, No.-11, November (2021). pp 76-86. 

XIV.  Prabir Chandra Bhattacharyya, ‘AN INTRODUCTION TO THEORY OF 

DYNAMICS OF NUMBERS: A NEW CONCEPT’. J. Mech. Cont. & Math. 

Sci., Vol.-16, No.-11, January (2022). pp 37-53. 

XV.  Prabir Chandra Bhattacharyya,  ‘A NOVEL CONCEPT IN THEORY OF 

QUADRATIC EQUATION’. J. Mech. Cont. & Math. Sci., Vol.-17, No.-3, 

March (2022) pp 41-63. 

XVI.  Prabir Chandra Bhattacharyya. ‘A NOVEL METHOD TO FIND THE 

EQUATION OF CIRCLES’. J. Mech. Cont. & Math. Sci., Vol.-17, No.-6, June 

(2022) pp 31-56 

XVII.  Prabir Chandra Bhattacharyya, ‘AN OPENING OF A NEW HORIZON IN 

THE THEORY OF QUADRATIC EQUATION: PURE AND PSEUDO 

QUADRATIC EQUATION – A NEW CONCEPT’.  J. Mech. Cont. & Math. 

Sci., Vol.-17, No.-11, November (2022) pp 1-25. 

XVIII.  Prabir Chandra Bhattacharyya, ‘A NOVEL CONCEPT FOR FINDING THE 

FUNDAMENTAL RELATIONS BETWEEN STREAM FUNCTION AND 

VELOCITY POTENTIAL IN REAL NUMBERS IN TWO-DIMENSIONAL 

FLUID MOTIONS’. J. Mech. Cont. & Math. Sci., Vol.-18, No.-02, February 

(2023) pp 1-19 

XIX.  Salman Mahmud, 14 New Methods to Prove the Pythagorean Theorem by 

using Similar Triangles, International Journal of Scientific and Innovative 

Mathematical Research (IJSIMR), vol. 8, no. 2, pp. 22-28, 2020. Available : 

DOI: http://dx.doi.org/10.20431/2347-3142.0802003 

 

 

https://arxiv.org/search/math?searchtype=author&query=Price%2C+H+L
https://arxiv.org/search/math?searchtype=author&query=Bernhart%2C+F+R
https://arxiv.org/abs/math/0701554
https://doi.org/10.48550/arXiv.math/0701554
http://dx.doi.org/10.20431/2347-3142.0802003


 

 

 

 

J. Mech. Cont. & Math. Sci., Vol.-18, No.-01, January (2023)  pp 46-56 

Prabir Chandra Bhattacharyya  

 
 

56 

 

XX.  S. Mahmud, (2019). Calculating the area of the Trapezium by Using the Length 

of the Non Parallel Sides: A New Formula for Calculating the area of 

Trapezium. International Journal of Scientific and Innovative Mathematical 

Research, volume 7, issue 4, pp.25-27.http://dx.doi.org/10.20431/2347-

3142.0704004  

XXI.  S. Mahmud, (2019) A New Long Proof of the Pythagorean Theorem, 

International Journal of Scientific and Innovative Mathematical Research vol. 

7, no. 9, pp. 3-7, 2019. DOI: http://dx.org/10.20431/2347- 3142.0709002  

XXII.  Swaminathan S (2014). The Pythagorean Theorem, Journal of Biodiversity, 

Bioprospecting and Development. vol.1, issue 3, doi :10.4172/2376-

0214.1000128  

XXIII.  THE APPLICATION OF CIRCLE EQUATION IN BUILDING 

COMPOSITEFRONTAGE. Advances in Mathematics: Scientific Journal 10 

(2021), no.1, 29–35. https://doi.org/10.37418/amsj.10.1.4   

 

https://doi.org/10.37418/amsj.10.1.4

