
1. INTRODUCTION
The Diophantine equations offer an unlimited �eld for research due 
to their variety [1-3]. In particular, one may refer [4-15] for cubic 
equations with four unknowns. This communication concerns with 
yet another interesting equation x�+y� = ⁵⁷⁽h�+�p�⁾zw�  representing 
the homogeneous cubic equation with four unknowns for 
determining its in�nitely many non-zero integral points. Also a few 
interesting properties are presented.

NOTATIONS:
1.     - Polygonal number of rank n with size m
2.     - Pyramidal number of rank n with size m
3.     - Gnomonic number of rank a.
4.     - Stella Octangular number of rank n
5.     - Pronic number of rank n.
6.     - Centered Pyramidal number of rank n with size m.

2. METHOD OF ANALYSIS:
The cubic Diophantine equation with four unknowns to be solved 
for getting non-zero integral solutions is

                                                                                                          ---(1)

Introduction of the linear transformations
                                                                                                          ---(2)

in (1) leads to
u�+3v�=57(h�+3p�)zw�                                                              --- (3)

Now, we solve (3) through different methods and thus obtain 
different patterns of solutions to (1).

Pattern 1:
Imagine that  w = w (a, b) = a�+3b�                                          --- (4)

Where a and b are non-zero distinct integers Mark 57 as 

                                                                                                           --- (5)

using (4) and (5) in (3) and applying the way of factorization, classify 

Equating the real and imaginary parts, we have

Hence in view of (2), the values of x, y, z are given by

                                                                                                            --- (6)

Thus equation (6) represent the non-zero integral solutions to (1) 
A few interesting properties observed are as follows:

Pattern – II
Rewrite equation (3) as
                                                                                                            --- (7)

Mark 1 as

                                                                                                            --- (8)

Using (4), (5) and (8) in (7) and applying the method of factorization. 
Classify,
                                                                                                            --- (9)

Equating the real and imaginary parts, we have

Hence in view of (2) the values of x, y, z are given by

Our interest is to obtain the integer solution, so that the values of x 
and y are integers for suitable choices of the parameters a and b. 

                                                                                                            --- (10)

Thus equation (10) represent the non-zero integral solutions to (1)
A few interesting properties observed are as follows:

Pattern – III
Rewrite equation (3) as 
                                                                                                            --- (11)

Make 19 and 3 as 
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                                                                                                            --- (12)

Using (4) and (12) in (11) and applying the method of factorization 
classify,
                                                                                                            --- (13)

Equating the real and imaginary parts, we have

Hence in the view of (2), the values of x, y, z are given by 

Our interest is to obtain the integer solution, so that the values of x 
and y are integers for suitable choices of the parameters a and b.

                                                                                                                    --- (14)

Thus equal (14) represent non-zero integral solutions to (1)
A few interesting properties observed are as follows:

Pattern – IV
Rewrite (3) as
                                                                                                                    --- (15)

Using equation (4), (8) and (12) in (15) and applying the method of 
factorization, classify,

Equation the real and imaginary parts, we have

Hence in the view of (2), the values of x, y, z are given by

Our interest is to obtain the integer solution, so that the values of x 
and y are integers for suitable choices of the parameters a and b. 

Thus equal (17) represents the non-zero integral solutions to (1) 

A few interesting properties observed are as follows:

3. Conclusion:
To conclude, one may search for other patterns of solutions and 
their corresponding properties.
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