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Abstract — In this paper, I have introduced new method in Quadratic Equation 
(P.E.D.2) in order to facilitate the students all over the world to solve these problems in the best 
way and technique. similarly, I have also invented method in cubic Equation (P.E.D.3) which will 
enable the students to solve the problems most accurately. Also Reducible Equation general term 
has been derived which is the base formula in solving P.E.D.2 & P.E.D.3. 

 
Keywords — Basic achievement in Algebra basic, Quadratic Equation i.e. P.E.D.2, Cubic 
Equation i.e. P.E.D.3, Ahmad Reducible Equation: General Term for n≥2 

I. INTRODUCTION  

The paper in hand contains two new methods to find Quadratic Equation (Polynomial Equation of degree 
2), Cubic Equation (Polynomial Equation of Degree 3) Prior to this new method (P.E.D.2) only one method     
i. e finding Quadratic Formula by means of completing square was exist and available for the students all 
over the world and was in practice for more than 500 years. Similarly, there is no authentic and proper 
formula for solving Cubic Equation (P.E.D.3) exists (Derived) despite 100 of years (500years) past and till 
date not possible (not derived). I have derived one method for the same Cubic Equation by making it 
possible which will enable the students to solve the Cubic Equation quite easily & accurately. 

Also, Reducible Equation: General term is being invented and introduced which is the key method to 
solve  

Cubic Equation (P.E.D.3), Quartic Equation (P.E.D.4), P.E.D.5, P.E.D.6 and so on. This key method is 
so important that it made possible to find all the Equations that is Cubic Equation, quartic Equation, 

Quintic Equation & so on. In addition to this that in the past 500 years or before 500 years i.e. in 1500A.D. 
the German Scientist in his statement has stated that the solution to solve the problems of polynomial 
Equation of degree 5 and more than 5 are not possible but I have made it possible by means of reducible 
equation: General term. 

All rights reserved with Author vide I.P.O, Karachi. 
 

II. METHODS 

A. Contents 
1) Factorization of Quadratic Equation i.e. ax2+bx+c=0 
Rule: 1. By substitution method 

2) Factorization of Polynomial Equation of Degree 3 i.e. (Cubic Equation) ax3+bx2+cxd=0 
Rule: 1. By substitution method 

3) AHMAD’S Reducible Equation General Term. AHAMD’S Reducible Equation OF Degree N  
Ahmad’s R.E.D(N) for all n≥2 

 

III. FACTORIZATION OF QUADRATIC EQUATION I.E. 𝑎𝑥! + 𝑏𝑥 + 𝑐 = 0 

A. Rule: 1. By Substitution method 
PROOF: First we write standard form of Quadratic equation. 
 
𝑎𝑥! + 𝑏𝑥 + 𝑐 = 0 
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Dividing both sides by coefficient of 𝑥! i.e. a. 

 
𝑎𝑥! + 	𝑏𝑥 + 𝑐

𝑎 = 	
0
𝑎 

𝑎𝑥!

𝑎 +	
𝑏𝑥
𝑎 +	

𝑐
𝑎 = 0 

𝑥! +	
𝑏𝑥
𝑎 +	

𝑐
𝑎 = 0 

 
Now taking x common from the first two terms involving variable 

 
𝑥 )𝑥 +	

𝑏
𝑎* +	

𝑐
𝑎 = 0 

 
Then multiplying and divide "

#
 by 2 

 
𝑥 +𝑥 +	!"

!#
, +	 $

#
= 0          

𝑥 +𝑥 +	"%"
!#
, +	 $

#
= 0          

𝑥 +𝑥 +	 "
!#
+ "

!#
, +	 $

#
= 0         (1) 

 
Now substitute +𝑥 +	 "

!#
,by any other variable 

 
Let	𝑥 +	 "

!#
= 𝑦          (2) 

𝑜𝑟	𝑥 = 	𝑦 − "
!#

          (3) 
 

Putting 𝑥 +	 "
!#
= 𝑦 and	𝑥 = 	𝑦 − "

!#
 in (1) 

 

𝑥 )𝑥 +	
𝑏
2𝑎 +

𝑏
2𝑎* +	

𝑐
𝑎 = 0 

)𝑦 −
𝑏
2𝑎* )𝑦 +

𝑏
2𝑎* +	

𝑐
𝑎 = 0 

(𝑦)! − (
𝑏
2𝑎)

! +	
𝑐
𝑎 = 0 

𝑦! −
𝑏!

4𝑎! +	
𝑐
𝑎 = 0 

𝑦! +
−𝑏! + 4𝑎𝑐

4𝑎! = 0 

𝑦! −
𝑏! − 4𝑎𝑐
4𝑎! = 0 

𝑦! −
(√𝑏! − 4𝑎𝑐)!

(2𝑎)! = 0 

𝑦! −9:
𝑏! − 4𝑎𝑐

2𝑎 ;

!

= 0 

 
Now using formula i.e.𝑎! − 𝑏! = (a + b)(a − b) 

 
)𝑦 + &"!'(#$

!#
* )𝑦 − &"!'(#$

!#
* = 0       (4) 

 
From 2 putting 𝑦 = 𝑥 +	 "

!#
 in (4) 

 

>𝑥 +	
𝑏
2𝑎 +

√𝑏! − 4𝑎𝑐
2𝑎 ?>𝑥 +	

𝑏
2𝑎 −

√𝑏! − 4𝑎𝑐
2𝑎 ? = 0 

Now equate each factor to zero we get 
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𝑥 +	
𝑏
2𝑎 +

√𝑏! − 4𝑎𝑐
2𝑎 = 0	𝑜𝑟	𝑥 +	

𝑏
2𝑎 −

√𝑏! − 4𝑎𝑐
2𝑎 = 0 

𝑥 = −	
𝑏
2𝑎 −

√𝑏! − 4𝑎𝑐
2𝑎 	𝑜𝑟	𝑥 = 	−

𝑏
2𝑎 +

√𝑏! − 4𝑎𝑐
2𝑎  

𝑥 = −	
𝑏
2𝑎 ±

√𝑏! − 4𝑎𝑐
2𝑎  

𝑥 =
−𝑏 ± √𝑏! − 4𝑎𝑐

2𝑎  
 

Which is known as Quadratic formula. 
 

IV. FACTORIZATION OF POLYNOMIAL EQUATION OF DEGREE 3 I.E. (CUBIC EQUATION)  

𝑎𝑥) + 𝑏𝑥! + 𝑐𝑥 + 𝑑 = 0 

A. Rule: 1. By Substitution method 
PROOF: First we write standard form of polynomial equation of degree 3 in one variable. 

 
𝑎𝑥) + 𝑏𝑥! + 𝑐𝑥 + 𝑑 = 0 

 
Dividing both sides by coefficient of 𝑥) i.e. a. 

 
𝑎𝑥) + 𝑏𝑥! + 𝑐𝑥 + 𝑑

𝑎 =	
0
𝑎 

𝑎𝑥)

𝑎 +
𝑏𝑥!

𝑎 +
𝑐𝑥
𝑎 +

𝑑
𝑎 =

0
𝑎 

𝑥) +
𝑏
𝑎 𝑥

! +
𝑐
𝑎 𝑥 +

𝑑
𝑎 = 0 

 
Now taking 𝑥 common from the first three terms involving variable 

 
𝑥 )𝑥! +

𝑏
𝑎 𝑥 +

𝑐
𝑎* +

𝑑
𝑎 = 0 

 
Again taking 𝑥 common from the first two terms involving variable 

 
𝑥 B𝑥 )𝑥 +

𝑏
𝑎* +

𝑐
𝑎C +

𝑑
𝑎 = 0 

 
Then multiply and divide "

#
 by 3 

 
𝑥 B𝑥 )𝑥 +

3𝑏
3𝑎* +

𝑐
𝑎C +

𝑑
𝑎 = 0 

𝑥 B𝑥 )𝑥 +
𝑏 + 2𝑏
3𝑎 * +

𝑐
𝑎C +

𝑑
𝑎 = 0	

𝑥 E𝑥 +𝑥 + "
)#
+ !"

)#
, + $

#
F + *

#
= 0        (1) 

 
Now substitute +𝑥 + "

)#
, by any other variable 

 
𝑙𝑒𝑡	𝑥 +

𝑏
3𝑎 = 𝑦 

𝑜𝑟	𝑥 = 𝑦 −
𝑏
3𝑎 

 
Putting 𝑥 + "

)#
= 𝑦 and 𝑥 = 𝑦 − "

)#
 in (1) 

 



   EJ-MATH, European Journal of Mathematics and Statistics 
ISSN: 2736-5484 

DOI: http://dx.doi.org/10.24018/ejmath.2023.4.1.159  Vol 4 | Issue 1 | January 2023 13 
 

𝑥 E𝑥 +𝑥 + "
)#
+ !"

)#
, + $

#
F + *

#
= 0        (1) 

)𝑦 −
𝑏
3𝑎* B)𝑦 −

𝑏
3𝑎*)𝑦 +

2𝑏
3𝑎* +

𝑐
𝑎C +

𝑑
𝑎 	= 0 

)𝑦 −
𝑏
3𝑎* J𝑦

! +
2𝑏
3𝑎 𝑦 −

𝑏
3𝑎 𝑦 −

2𝑏!

9𝑎! +
𝑐
𝑎L +

𝑑
𝑎 = 0 

)𝑦 −
𝑏
3𝑎* J𝑦

! +
(2𝑏 − 𝑏)
3𝑎 𝑦 −

2𝑏!

9𝑎! +
𝑐
𝑎L +

𝑑
𝑎 = 0 

)𝑦 −
𝑏
3𝑎* J𝑦

! +
𝑏
3𝑎 𝑦 −

2𝑏!

9𝑎! +
𝑐
𝑎L +

𝑑
𝑎 = 0 

𝑦) +
𝑏
3𝑎 𝑦

! −
2𝑏!

9𝑎! 𝑦 +
𝑐
𝑎 𝑦 −

𝑏
3𝑎 𝑦

! − )
𝑏
3𝑎*

!

𝑦 +
2𝑏)

27𝑎) −
𝑏𝑐
3𝑎! +

𝑑
𝑎 = 0 

𝑦) −
2𝑏!

9𝑎! 𝑦 +
𝑐
𝑎 𝑦 −

𝑏!

9𝑎! 𝑦 +
2𝑏)

27𝑎) −
𝑏𝑐
3𝑎! +

𝑑
𝑎 = 0 

𝑦) +
(−2𝑏! + 9𝑎𝑐 − 𝑏!)

9𝑎! 𝑦 +
(2𝑏) − 9𝑎𝑏𝑐 + 27𝑎!𝑑)

27𝑎) = 0 

𝑦) +
(−3𝑏! + 9𝑎𝑐)

9𝑎! 𝑦 +
2𝑏) − 9𝑎𝑏𝑐 + 27𝑎!𝑑

27𝑎) = 0 
 

Multiply both sides by	27𝑎) 
 

27𝑎) J𝑦) +
(−3𝑏! + 9𝑎𝑐)

9𝑎! 𝑦 +
2𝑏) − 9𝑎𝑏𝑐 + 27𝑎!𝑑

27𝑎) L = 27𝑎)(0) 

27𝑎)𝑦) + 27𝑎)
(−3𝑏! + 9𝑎𝑐)

9𝑎! 𝑦 + 27𝑎)
(2𝑏) − 9𝑎𝑏𝑐 + 27𝑎!𝑑)

27𝑎) = 0 
27𝑎)𝑦) + 3𝑎(−3𝑏! + 9𝑎𝑐)𝑦 + (2𝑏) − 9𝑎𝑏𝑐 + 27𝑎!𝑑) = 0 
(3𝑎𝑦)) + (−3𝑏! + 9𝑎𝑐)(3𝑎𝑦) + (2𝑏) − 9𝑎𝑏𝑐 + 27𝑎!𝑑) = 0 
(3𝑎𝑦)) − 3(𝑏! − 3𝑎𝑐)(3𝑎𝑦) + 2𝑏) − 9𝑎𝑏𝑐 + 27𝑎!𝑑 = 0     (2) 
 
Now substitute 3𝑎𝑦 by any other variable 

 
Let	3𝑎𝑦 = 𝑃            

 
Putting3𝑎𝑦 = 𝑃 in (2) 

 
(3𝑎𝑦)) − 3(𝑏! − 3𝑎𝑐)(3𝑎𝑦) + 2𝑏) − 9𝑎𝑏𝑐 + 27𝑎!𝑑 = 0     (2) 
(𝑃)) − 3(𝑏! − 3𝑎𝑐)(𝑃) + 2𝑏) − 9𝑎𝑏𝑐 + 27𝑎!𝑑 = 0 
𝑃) − 3(𝑏! − 3𝑎𝑐)𝑃 + 2𝑏) − 9𝑎𝑏𝑐 + 27𝑎!𝑑 = 0	      (3) 

 
Which is known as Ahmad’s Equation of Polynomial of degree 3 as given below 
Now using Ahmad’s Reducible Equation of degree 3 as given below: 

 
𝑃) + (−𝑙! +𝑚𝑛)𝑃 + 𝑙𝑚𝑛 = 0 
𝑜𝑟	𝑃) + (−𝐴! + 𝐵)𝑃 + 𝐴𝐵 = 0        
𝑃) − 𝐴!𝑃 + 𝐵𝑃 + 𝐴𝐵 = 0 
𝑃(𝑃! − 𝐴!) + 𝐵(𝑃 + 𝐴) = 0 
𝑃(𝑃 + 𝐴)(𝑃 − 𝐴) + 𝐵(𝑃 + 𝐴) = 0 
(𝑃 + 𝐴)[𝑃(𝑃 − 𝐴) + 𝐵] = 0 

				(𝑃 + 𝐴)[𝑃! − 𝐴𝑃 + 𝐵] = 0         (4) 
 

Now equate each factor (i.e. one is linear factor and other is quadratic factor) to zero. 
 
𝑃 + 𝐴 = 0… . . 𝑒𝑞(5)	𝑜𝑟	𝑃! − 𝐴𝑃 + 𝐵 = 0      (6) 

 
After solving 𝑒𝑞(4), it is reduced to two equations i.e. linear equation (5) and quadratic equation (6) 
From (5)𝑃 + 𝐴 = 0 
Putting 𝑃 = 3𝑎𝑦  in (5) 

 
3𝑎𝑦 + 𝐴 = 0 

 
Now putting back 𝑦 = 𝑥 + "

)#
 in the above equation we get.  
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3𝑎 )𝑥 +
𝑏
3𝑎* + 𝐴 = 0	

3𝑎𝑥 + 3𝑎
𝑏
3𝑎 + 𝐴 = 0 

3𝑎𝑥 + 𝑏 + 𝐴 = 0 
3𝑎𝑥 = −𝑏 − 𝐴 
 
Dividing both sides by 3𝑎 
 
3𝑎𝑥
3𝑎 =

−𝑏 − 𝐴
3𝑎  

𝑜𝑟	𝑥 =
−𝑏 − 𝐴
3𝑎 … . . (𝑉𝑎 − 𝑖) 

 
From (6)	𝑃! − 𝐴𝑃 + 𝐵 = 0 
The above equation is the standard form of Quadratic Equation. 
Now in order to find the values of 𝑃	from (6), we use either quadratic formula or any one of the 6 Rules. 

After solving above quadratic equation i.e. (6) we get product of two linear equations  
 
𝑖. 𝑒. (𝑃 + 𝑢)(𝑃 + 𝑣) = 0 

 
Then equate each factor to zero. 

 
𝑃 + 𝑢 =0         (7) 

𝑜𝑟	 
𝑃 + 𝑣 = 0         (8) 

 
Putting 𝑃 = 3𝑎𝑦  in 𝑒𝑞 (7) and 𝑒𝑞(8) 

 
3𝑎𝑦 + 𝑢 = 0		𝑜𝑟		3𝑎𝑦 + 𝑣 = 0 

 
Now putting back  𝑦 = 𝑥 + "

)#
	in both the above equation we get 

 

3𝑎 )𝑥 +
𝑏
3𝑎* + 𝑢 = 0		𝑜𝑟		3𝑎 )𝑥 +

𝑏
3𝑎* + 𝑣 = 0	

3𝑎𝑥 + 3𝑎
𝑏
3𝑎 + 𝑢 = 0		𝑜𝑟		3𝑎𝑥 + 3𝑎

𝑏
3𝑎 + 𝑣 = 0 

3𝑎𝑥 + 𝑏 + 𝑢 = 0		𝑜𝑟		3𝑎𝑥 + 𝑏 + 𝑣 = 0 
3𝑎𝑥 = −𝑏 − 𝑢		𝑜𝑟		3𝑎𝑥 = −𝑏 − 𝑣 

 
Dividing both the sides of both the equation by 3𝑎 

 
3𝑎𝑥
3𝑎 =

−𝑏 − 𝑢
3𝑎 		𝑜𝑟		

3𝑎𝑥
3𝑎 =

−𝑏 − 𝑣
3𝑎  

𝑥 =
−𝑏 − 𝑢
3𝑎 … . (𝑉𝑎 − 𝑖𝑖)	𝑜𝑟		𝑥 =

−𝑏 − 𝑣
3𝑎 … . (𝑉𝑎 − 𝑖𝑖𝑖) 

 
From(𝑉𝑎 − 𝑖), (𝑉𝑎 − 𝑖𝑖) and (𝑉𝑎 − 𝑖𝑖𝑖) we have 
	

𝑥 =
−𝑏 − 𝐴
3𝑎 , 𝑥 =

−𝑏 − 𝑢
3𝑎 , 𝑥 =

−𝑏 − 𝑣
3𝑎  

𝑥 =
−𝑏 − 𝐴
3𝑎 ,

−𝑏 − 𝑢
3𝑎 ,

−𝑏 − 𝑣
3𝑎 	

	
This	 method	 of	 factorization	 of	 𝑎𝑥) + 𝑏𝑥! + 𝑐𝑥 + 𝑑 = 0	 by	 substitution	 Method	 is	 known	 as	

Ahmad’s	Rule.	
	

V. AHMAD’S REDUCIBLE EQUATION GENERAL TERM: AHMAD’S REDUCIBLE EQUATION OF DEGREE N 
[AHMAD’S	R. E. D(N)]FOR	ALL	N ≥ 	2	

The General term of Ahmad’s Reducible Equation is given by 
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(𝑃 + 𝐴)[𝑃+', − 𝐴𝑃+'! + 𝐵𝑃+') + 𝐶𝑃+'( +𝐷𝑃+'- +	_	_	_	_	_] = 0	
𝑃,%+', − 𝐴𝑃,%+'! + 𝐵𝑃,%+') + 𝐶𝑃,%+'( +𝐷𝑃,%+'- + 𝐴𝑃+', − 𝐴!𝑃+'! + 𝐴𝐵𝑃+') + 𝐴𝐶𝑃+'(

+ 𝐴𝐷𝑃+'- +	_	_	_	_	_ = 0	
𝑃+ − 𝐴𝑃+', + 𝐵𝑃+'! + 𝐶𝑃+') +𝐷𝑃+'( + 𝐴𝑃+', − 𝐴!𝑃+'! + 𝐴𝐵𝑃+') + 𝐴𝐶𝑃+'( + 𝐴𝐷𝑃+'-

+	_	_	_	_	_ = 0	
𝑃+ + 𝐵𝑃+'! − 𝐴!𝑃+'! + 𝐶𝑃+') + 𝐴𝐵𝑃+') +𝐷𝑃+'( + 𝐴𝐶𝑃+'( + 𝐴𝐷𝑃+'- +	_	_	_	_	_ = 0	
𝑃+ + 𝑃+'!(𝐵 − 𝐴!) + 𝑃+')(𝐶 + 𝐴𝐵) + 𝑃+'((𝐷 + 𝐴𝐶) + 𝐴𝐷𝑃+'- +	_	_	_	_	_ = 0	

 
Which is known as the General term of Ahmad’s Reducible Equation. 
It is also called Ahmad’s Reducible Equation of degree 𝑛 or Ahmad’s R.E.D.(n) 
Since the given equation is the Polynomial Equation of Degree 𝑛 and we know that the degree of the 

Polynomial Equation is always positive. 
	

VI. CONCLUSION 

This method will be a great achievement in field of Mathematics Algebra and a great addition in this 
modern age of time. It will also stimulate the thought of interest of the students all over the world. 
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