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Abstract: The exponential Diophantine equation in four variables given by        wzyx wzyx
nmn
  )0,( nm  is 

considered and analyzed for finding its non-zero integer solutions for different choices of m and n. A few numerical illustrations are 

presented for the values of m and n given by )1,
2
1(),2,1(),1,2(),2,2(),1,1(),( nm  .A few relations between solutions and the 

special numbers are also presented. 

Keywords: Exponential Diophantine equation, integral solutions. 

2010 Mathematical subject classification number : 11D61 

Notations: 

,m nT  -Polygonal number of rank n with size m  

      

m
nP - Pyramidal number of rank n  with size m  

     nPR - Pronic number of rank n  

     
nOH  - Octahedral number of rank  n  

     nSO -Stella octangular number of rank n      

      nS -Star number of rank  n   

     
nJ -Jacobsthal number of rank of  n  

     nj - Jacobsthal-Lucas number of rank n    

     nKY -keynea number of rank n                           

I.    INTRODUCTION 

 The exponential Diophantine equation  zyx cba   in positive integers x,y,z has been studied by number of authors [1-
5].In [6-11] the existence and the process of determining some positive integer solutions to a few special cases of an exponential 
Diophantine equation are studied. In this paper an interesting form of an exponential Diophantine equation is considered ,that  

is, we present the non-zero distinct integral  solutions to the exponential Diophantine equation  wzyx wzyx
nmn
 . 

                                                   

II   METHOD OF ANALYSIS 

 The exponential Diophantine equation with four variables to be solved for its   non-zero distinct integral solution is  

                 wzyx wzyx
nmn
                                                                                                             (1)      
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where  m, n are positive  and x, y, z and w are  unknowns. 

Taking   

                   nnmmnn wczwbywax
111111

,,                       (2)  

In (1) and   raising   to the power  
w
1

, it gives  
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And solving for a, b and c, we get 
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                                                                                                   (4) 

in  which  321 ,, nnn  are natural numbers. 

Substituting   (4) in (2) and (3), the corresponding solutions of (1) are given by, 
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The numbers 21,nn  and  3n  are chosen in such a way that the solutions (5) are integers. We present below infinitely many 

integer solutions  to (1)  by considering  21 nn   and  .13 n  

A.Choice  I  Let m=1,n=1.The corresponding non-zero integral solutions to (1) are given by  

        1
122

1
2

1
2 1111 2,2,2,2 nwznynx nnnn                                                           (6) 

                                                                                       TABLE: 1    

    1n  x y z W 

1 22  22  22  32  

2 52  52  42  62  

3 326  326  62  327  

4 102  102  82  112  

Properties:  

1. 12 12
2  nKyZZ   

2. 0)( 12
2  xyKyzwy n  

3. ]2[6 2 wyx   is a nasty number. 
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B Choice :II   Take  2
1,2,2  nnm ,the non-zero integral solutions to (1) are obtained as 

2,1,,   wzyx                              Table: 2 

      x y z W 

2 2  2  1 4  

3 3  3  1 9  

4 4  4  1 16  

5 5  5  1  25  

Properties: 

1. wxy   

2. )(mod188 5
,3 kPtkxyw kk   

3. 04814496 ,3
32  kkk tPPtwxyk  

C Choice   III   Take  2
1 )12(,1,2  nnm ,the non-zero distinct integral solutions to (1) are  given by, 

21)12()12(1222)12( )12(2,2),12(2,)12(2
2222

    wzyx  

Table: 3 

      x y z W 

1 929  325  92  9210  

2 25225  5213  252  25226  

3 49249  7225  492  49250  

4 81281  9241  812  81282  

 

Properties: 

1. xw 2  
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2. ][2 wxz   is a nasty number. 

3. )2(mod02 1)12( 2
 


 Swzx   

D Choice   IV   Choosing   2
1 4,2,1 knnm  ,the non-zero distinct integral solutions to (1) are  given by, 

              224221412 2222
2,2,2,2 kwzkykx kkkk                                                          

Table: 4 

    k  x y z W 

1 32  52  22  62  

2 102  192  82  202  

3 3219  23732  182  9238  

4 352  692  322  702  

 

Properties: 

1. 22 xy   

2. kzx 2  

3. wyx 2  is a nasty number. 

4. 0)1(2
24  k

k Swy   

E Choice   V   Choosing   2
1,2,

2
1  nnm ,the non-zero distinct integral solutions to (1) are  given by, 

              224)1(4 2222
2,2,2,2     wzyx  
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                                                                                                       Table: 5 

      x y z W 

2 52  162  42  102  

3 329  43232  92  9218  

4 182  682  162  362  

5 5225  49652  252  25250
  

 

Properties: 

1. 2416 wxy   

2.When  ,22k   

     )1( 2  kj
z
x

 

3. zwxy 216   

4.Each of the following expressions is a nasty number. 

i) y96  

ii) 22
96

zx
y

 

III   CONCLUSION 

  One may search for the integral solutions of the exponential Diophantine equation under consideration for other choices of 

21,nn  and  3n  and   search for corresponding properties. 
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