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ABSTRACT 

Let  be a general cubic equation in one variable. In line with 

contributions of several researcher in proffering various methods of solution to the general 

cubic equation, in this paper we present yet another alternative method of solution to the 

general cubic.  
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1. INTRODUCTION  

We succinctly present the work done by some mathematician in this field of study, the solution of 

some higher degree polynomial equations. As far back as fifteenth centuries research has been going 

on in this area, for finding the solution of polynomial equations. Indeed literature indicates that 

polynomial equations have been investigated for centuries. The elegant and practical notation that we 

use today in determining the roots of polynomial equations developed in the beginning of the 

fifteenth centuries. Linear and quadratic polynomial equations were solved in the fifteenth centuries 

while that of cubic and quartic polynomial equations were comprehensively solved in the sixteenth 

centuries.  

Cubic equation was known since the ancient times, even by the ancient Greeks and the 

ancient Babylonians and also the ancient Egyptians, who dealt with the problem of doubling the 

cubic. 

In the 11th century, the famous Mathematician Omar Khayyam discovered a geometrical 

method to solve cubic equation which could be used to get numerical answer by intersecting a 

parabola with a circle, and by using this method he found cubic equation can have more than one 
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solution. He could not find algebraic formula for the general but he could only solve cubic equation 

geometrically.  

In 1515 Scipione del Ferro discovered a formula that solved the so called “depressed cubic”. 

Instead of publishing his solution, Del Ferro kept it a secret until his deathbed telling his student 

Antonio Fior. Niccolo Fotana known as Tartaglia (1500-1557) wins a mathematical contest by 

solving many different cubic, and gives his method to Cardan. 1539 Girolamo Cardan (1501-1576) 

gives complete solution of cubic in his book, The Great Art, or the Rules of Algebra. In that book the 

Ars magma, Cardano introduced the technique of substitution by Ludovico Ferrari (1522-1565) that 

not only solved the cubic and quartic but became indispensable in polynomial algebra.    

Since then, several other alternative (analytic) methods for the solution of cubic equation has 

been proposed by some authors in the literature. As a way of contribution to the existing methods, In 

this paper we present yet another elegantly alternative approach that determine the solution of a 

general cubic equation.  

 

2. METHODOLOGY 

In this section we shall define some important terms as will be needed in the presentation of 

this work. Let  be the set of natural numbers and  the set of real (or complex) numbers. 

Then for any given , a function   is said to be a polynomial of degree  if 

there exists a constant  such that  is given by 

 
Equation (1.1) is said to be Depressed if , Monic if  and Cubic if . So 

that  

 
We seek for the solution  such that 

 
,  

then such  is called the root (zero) of . For simplicity, we shall henceforth write equation 

(1.3) as  

 
Divide (1.4) through by  and substitute 

 
to obtain 

                                           

a depressed cubic equation of (1.4). where  and . 

In order to solve equation (1.4), consequently without loss of generality (1.6), it is most common to 

seek for zero solution to certain auxiliary function  (with a number of undetermined 

parameters) which we refer to as ‘seeking solution’ to the depressed cubic equation (1.6). In turn we 

obtain at least a solution to the cubic equation provided we determine these parameters appropriately.   
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Cardano (1545) published his work titled Ars Magna also known as the “Great Art” the solution to 

equation (1.6) by assuming 

 
as the solution to equation (1.6) or seeking solution to equation (1.4). By implication, he actually 

assumed the zero solution of the auxiliary function , that is , 

which we referred to as the seeking solution, where  and  constitute the undetermined parameters. 

Which he solved appropriately by comparing coefficients to obtain  

 

                and  

    

 

So that by equation (1.6) it follows that 

           

Is a solution to (1.4). However,  is one of the three roots and the remaining roots  can be 

found by employing Vieta identity formula for relationship between roots: 

                                

 

From these we get a quadratic equation whose solution gives 

      

 

The above relations and (1.5) completely define the solution of the general cubic equation. 

Kulkarni (2006), solved the cubic equation by seeking for the zero solution of the auxiliary function 

 
Where the three parameters  are determine completely by comparing of coefficient using 

(1.4) and then obtained  as one of the roots of the general cubic equation. 

Mukundan (2010) solved the (depressed) cubic equation by seeking for the zero solution of the 

auxiliary function 

 
 

Where the three parameters  are determine completely by comparing of coefficient using (1.6) 

and then obtained  as one of the roots of the depressed cubic equation.  

It is important to note, by simply substituting  in eq(1.9) we obtain 

eq(1.10),  However, we must remark that one interesting part of the solution due to Mukundan is that 
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it is somewhat simpler to apply in practice when compared with that of Kulkarni which involves a 

lots of parameters to be computed for, before obtaining the complete solution. For more on related 

concepts and methods of solution to cubic equation one may wish to consult Nickalls (1993) and 

Kulkarni (2011).  

 

3. MAIN RESULT  

In this section we shall introduce yet another auxiliary function approach which need not to be a 

quotient with respect to the undetermined parameters as in Kulkarni (2006) and Mukundan (2010) to 

the solution of the general cubic equation (1.5) via equation (1.4). We state the result of this research 

work in the theory that follows. 

 

Theorem 3.1 

Given the general cubic equation , there exist  a parameter such that 

the zero solution to the auxiliary function  solves the given 

general cubic equation. Where   . 

Proof 

Observe that                             

                                                     

 

 
Is the seeking solution to eq(1.6). Now expanding eq(1.11) we obtain 

 
 

Thus, comparing the coefficients in the two equations (1.6) and (1.13) we obtained 

 

 

 

 
 

In eq(1.15), it follows that . Substituting into ,  and using  we have 

 

 
From eq(1.18)  , substituting this into (1.19) and taking  we have 

 
is a quadratic equation in  whose solution is 

  

 

It follows that 
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From eq(1.12), eq(1.18) and eq(1.15), we have  and  which implies 

. Thus altogether with eq(1.22) we have 

  
 

Is a solution to (1.6). So that by equation (1.5) it follows that for each   

  
Is a solution to (1.4). However for each ,  is one of the three roots and the remaining 

roots  can be found by employing Vieta identity formula for relationship between roots: 

                                

 

From these we get that for every fixed , a quadratic equation whose solution gives 

      

The above relations and (1.5) completely define the solution of the general cubic equation. Hence, 

for each fixed , we obtain . Thus we have shown that  there 

exist  (solution to eq(1.6)) such that 

 
Is solution to eq(1.4). 

This completes the proof. 

 

Example 3.2. Find the value of  in the equation  

Solution 

First we use 

  

Where  

Then, 

  

 
So that 
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Thus,  

                                 

the remaining roots  can be found by employing 

                              

                             

Hence 

 
                             respectively. 

 

4. CONCLUSION 

we have successfully the main purpose of this research work which is stated and summaries in 

theorem 3.1 of this work. Furthermore our solution method is simpler when compared with that of 

Kulkarni (2006) and Mukundan (2010).   

 

5. ACKNOLEDGEMENT 

We wish to appreciate and dedicate this work to my lovely wife; Okoli amaka monica and my 

amazing sons; Okoli chidiomimi david and Okoli chidera devine for spuring me to a greater height 

every minute of the day.   

 

REFERENCE 

 

Cardano, G. (1545); Artis magnae, sive de regulis algebraicis. Lib. unus. Qui and totius  

operis de arithmetica, quod opus perfectum inscripsit, est inordine decimus. (Ars 

Magna.) Johann Petreius, Nuremberg. English transl.: The Great Art, or The Rules of 

Algebra. Translated and edited by T. R. Witmer, MIT Press, Cambridge, Mass., 1968. 

 

Kulkarni, R. G. (2006); “Unified method for solving general polynomial equations of degree  

less than five” Alabama Journal of Mathematics, 30(1 & 2), 1 – 18. 

 

Kulkarni, R. G. (2011); Solving Cubics by Division Method, Sutra: International Journal of  

Mathematics Science Education @Technomathematics Research Foundation, Vol. 4, 

No. 2, 27 – 29. 

 

Mukundan, T. R. (2010); Solution of cubic equations: An alternative method. Resonance, 15: 



COOU Journal of Physical ciences 3(1), 2020S  CJPS COOU
 

 

website:www.coou.edu.ng

521 
 
 

347-350. 

 

Nickalls,  R.W. D., (1993.), A new approachto solving the cubic:  Cardan’s solution revealed, 

Mathematical Gazette, Vol.77, 354–359. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


