
ABSTRACT
This paper is  devoted  to  obtain  non-zero  distinct  integer  solutions  to  non-homogeneous  cubic  equation with 

four unknowns  represented by xyzwzyx 6)35435(4 2222 =−−++  along with few observations.
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INTRODUCTION

The cubic Diophantine equations are rich in variety and 
offer an unlimited field for research. This paper concerns 
with another interesting cubic Diophantine equation 

with four unknowns xyzwzyx 6)35435(4 2222 =−−++  
for determining its infinitely many non-zero integral 
solutions.

Notations Used:

method of analysis: The homogeneous cubic equation 
with four unknowns to be solved is

xyzwzyx 6)35435(4 2222 =−−++  (1)

introducing the linear transformations

4,122 =+= yzXx
 (2)

in  (1), it leads to
222 35 wzX +=  (3)

we present below different methods of solving (3) and 
thus, obtain different patterns of integral solutions to 
(1).

Pattern-I
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Properties:

Pattern-II
Method of factorization

as our interest centres on finding integer solutions, it 
seen that the values of z, w, X are integers, when a= 7 
a, b = 7b  
Thus, we have

 (8)
hence, in view of (2) and (8), the non- zero integral 
solutions of (1) are found to be

Properties:

note: it is worth mentioning here that, 1 may also 
be represent as the product of complex conjugates as 
shown below:

Pattern-III
Method of factorization
rewrite (3) as

where p  and q  are  non-zero  integers.

 (11)
substituting (10) and (11) in (9) and employing the 
method of   factorization, define

it can be represented as the system of double equation 
as shown below:

Table 1. System of double equations
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remarkable observations:

if the non-zero integer quadrup •	 ),,4,( 000 wzx  
is any solution of (1), then, each of the following 

three quadruples of integers based on 00 , zx  and   

0w  also satisfies (1). 

CONCLUSION

in  this  paper,  we  have  made  an  attempt  to  determine  
different patterns of non-zero  distinct   integer  solutions  
to  the non - homogeneus  cubic  equation  with  four  
unknowns.  as  the  cubic  equations  are   rich  in  variety,  
one  may  search  for  other   forms  of  cubic  equations  
with  multi-variables  to  obtain  their  corresponding 
solutions.
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