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Research Work of Mathematics in Algebra.
New Inventory Work in Quadratic Equation
(P.E. Degree 2), Cubic Equation
(P.E. Degree 3) & Reducible Equation
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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
1. 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 1.P.O, Karachi.

II. METHODS

A. Contents

1) Factorization of Quadratic Equation i.e. ax’+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 EQUATIONLE. ax? + bx + ¢ = 0

A. Rule: 1. By Substitution method
PROOQF: 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 0
a T a

ax> bx ¢

= 24 =0

a a a
bx ¢

x>+ —+-=0
a a

Now taking x common from the first two terms involving variable

b c
x(x+—)+—=0
a a

Then multiplying and divide Z by 2

x(x+—+—)+§=0 (1)
. b .
Now substitute (x + Z)by any other variable

b —_—
Letx + =Y 2)
orx=y—£ 3)

2a

. b b .
Putting x + z—yandx— y—zm(l)

(+b+b +<=0
T2 24T e

(-5) (r+5)+ 5=0
Y Zaby 2a a

2a a
5 b? c
Y T 4gz * a - 0
5 —b? + 4ac
o 4q? -
5 b? — 4ac 3
Y 402
(Vb? — 4ac)?
(2a)?
2
5 b% — 4ac _
Y 2a B

Now using formula i.e.a? — b? = (a+ b)(a—b)

(o + Y200 (- ) — (4)

2a 2a

From 2 puttingy = x + % in (4)

x+%+ 2a 2a 2a

Now equate each factor to zero we get

( b +Vb%z-— 4ac> (x b +Vb%z-— 4ac>
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N b+ b2—4-ac_0 N b b2—4-ac_0
XT3 2 Ry 2a

b b% — 4ac b b% — 4ac
=——— orx= ——

2a 2a 2a 2a

b b% — 4ac
X=——+—

2a 2a

—b +Vb?% — 4ac
xX=——
2a

Which is known as Quadratic formula.
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IV. FACTORIZATION OF POLYNOMIAL EQUATION OF DEGREE 3 1.E. (CUBIC EQUATION)

ax3+bx>+cx+d=0
A. Rule: 1. By Substitution method

PROQOF: First we write standard form of polynomial equation of degree 3 in one variable.

ax3+bx*+cx+d=0

Dividing both sides by coefficient of x3 i.e. a.

ax3+bx*+cx+d 0

a a

ax®> bx? cx d O

D=

a a a a a
d

x3+—x2+—x+5=0

Now taking x common from the first three terms involving variable

b c\ d
x(x2+—x+—)+—=0
a” al a

Again taking x common from the first two terms involving variable

by c¢1 d
x[x(x+—)+—]+—=0
a/ al a

Then multiply and divide S by 3

3b c] d
x[x(x+—)+—]+—=0

3a/ a

b+2by c1 d
x[x(x+ ) —]+—=O

3a al a

b, 2b\ , c] , d
xlr(xt g+ 2) o] +5=0
Now substitute (x + %) by any other variable
let +b—
etx+o—=y
orx=y-—=

. b _ ., _b.
Puttlngx+;—yandx =y =5, in (1)
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x[x(x+%+%)+§]+§=0 (1)
b\ T b 2b c1 d
(-5 |r-52) r3g) +f+2 =0
b\[, 26 b 2b? ] d_
(-32) P 327 73 Te ta ta T
b\[, @b-b) 2b* ] d_
(y‘ﬁ)_y T3 Yo a]*a—o
b\[, b 2b* ] d_
(y‘ﬁ)_y +£Y‘W+5] a

s b, 2 e b, (b)z L 2b* b d
Y 3ay 9a2y ay 3ay 3a y 27a® 3a? a
2b? N c b? N 2b3 bc N d
9a2y ay 9a2y 27a® 3a? a
, , (=2b* +9ac — b?) N (2b® — 9abc +27a%d) 0

3

y

yot 9a2 2703
3. (—3b? + 9ac) N 2b* —9abc + 27a’d 0
Y 9az 7 2703 =

Multiply both sides by 27a3

, , (=3b>+9ac)  2b>—9abc +27a%d
+ y+
9a? 27a3
(—3b% + 9ac) (2b% — 9abc + 27a%d)
27a%y* + 270% ~——g———y +27a* T =0
27a3y3® 4+ 3a(—3b? + 9ac)y + (2b3 — 9abc + 27a%d) = 0
(3ay)® + (—3b? + 9ac)(3ay) + (2b® — 9abc + 27a*d) = 0
(3ay)® — 3(b? — 3ac)(3ay) + 2b* — 9abc + 27a%d = 0 @)

27a3 |y = 27a3(0)

Now substitute 3ay by any other variable
Let3ay =P

Putting3ay = P in (2)

(Bay)® — 3(b? — 3ac)(3ay) + 2b% — 9abc + 27a%d = 0 )
(P)® — 3(b? —3ac)(P) + 2b® — 9abc + 27a*d = 0
P3 —3(b? —3ac)P + 2b3 — 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:

PP+ (-2+mn)P+Ilmn=0

or PP+ (—A2+B)P+AB =0

P3—A’P+BP+AB =0

P(P2—A%)+B(P+4) =0

P(P+A)P —A)+B(P+4)=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)orP2—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 + 3% in the above equation we get.
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b
3a(x+—)+A=O
3a

b
3ax+3a—+A=0
3a

3ax+b+A=0
3ax=-b—A

Dividing both sides by 3a

3ax —b—A
3a¢  3a

= e (Va—1i
or x 3a (Va—-1)

From (6) P2— 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+uw)(P+v)=0

Then equate each factor to zero.

P+u=0 Q)
or

P+v=0 ®)

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

3ay+u=0or 3ay+v=20

Now putting back y = x + % in both the above equation we get

b b
3a(x+—)+u=0 or 3a(x+—)+v=0
3a 3a

b b
3ax+3a—+u=0o0r 3ax+3a—+v=0
3a 3a

3ax+b+u=0o0r3ax+b+v=0
3ax=—-b—uor 3ax=—-b—v

Dividing both the sides of both the equation by 3a

3ax_—b—u 3ax_—b—v

3¢ 3a or 3a 3a
b-w _chov
3a we.(Va u)orx—T....(a iii)

X =

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

_—b-A _—b-u __—b-v
~ T3¢ 7 XT3,
_—b—A —b-u —b—-v
= 3a ' 3a ' 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)]FORALLN > 2

The General term of Ahmad’s Reducible Equation is given by
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(P + A)[P™ ! — AP™ 2 + BP" 3 + CP™* + DP™"™ > + _____ 1=0
P1+n—1 _AP1+n—2 + BP1+n—3 + CP1+n—4 + DP1+n—5 +APn—1 _AZPn—Z +ABPn—3 _|_ACP71—4

+ADP"™ > + _____ =

P™ — AP™ 1 + BP""2 4+ CP" 3 + DP™* + AP™ 1 — A2P""% 4+ ABP"3 + ACP™* + ADP™5
+ =

P™ + BP""% — A2P™"2 4 CP™3 + ABP™3 + DP™* + ACP™™* + ADP™ 5 + _____ =0

P" + P""%(B — A*) + P"3(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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