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Abstract:   

The exponential Diophantine equation under consideration is  

���
. ���

. ���
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= ��( �, � > 0).  Analyzed to find the non-zero distinct integral solutions 

and a few numerical illustrations are presented. 
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Introduction:  

The exponential Diophantine equation�� + �� = ��, where x, y and z are positive integers, 

has been studied for its non-zero integer solutions by several authors [1-5].  In this paper, an 

interesting form of an exponential Diophantine equation is considered and studied for its 

integer solution. 

Method of Analysis: 

The exponential Diophantine equation with five variables to be solved for its non-zero 

distinct integral solution is                         
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= ��                                                                                             (1) 

where m and n are positive integer and x, y, z are unknowns 

Taking  
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Using (1) and (2) and raising to the power 1/w, it gives 
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Setting, 
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                                                                                                 (4) 

Solving equation (4) for a, b, c  we get,  

� =
���

�������������

� =
���

�������������

� =
���

�������������

� =
���

�������������⎭
⎪⎪
⎬

⎪⎪
⎫

                                                                                              (5) 

In equation (5), ��, ��,��, ��  are natural numbers.  

Substituting (5) in (2) amd (3), the corresponding solutions of (1) are given by  
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                                                                                                                        ……………………………….(6)                                                                                                                        

Case: 1 

Let m=n=1 and ��, ��, ��, �� = 1  

The corresponding non-zero integral solutions to (1) is given by 
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                                                                                                            (7) 

Numerical Examples: 

Table:1 

�� x y z t w 

1 3� 3� 3� 3� 3� 

2 2.3� 2.3� 2.3� 3� 2.3� 

3 3�� 3�� 3�� 3� 3�� 

4 4.3�� 4.3�� 4.3�� 3�� 4.3�� 

 

Case 2 

Let m=n=3, �� = 1 �� = �� = �� =∝� 

The corresponding non-zero integral solution to (1) is given by  
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                                                                                                                  (8) 
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Numerical Examples: 

Table:2 

� x y z t w 

3 3 3 3 1 27 

4 4 4 4 1 64 

5 5 5 5 1 125 

6 6 6 6 1 216 

 

Case: 3 

Let m=n=1,  �� = �� = �  and �� = �, �� = 1 

The corresponding non-zero integral solution to (1) is given by  

� = �2��

� = � 2��

� = 2����

� = 3. 2��

� = 2�� ⎭
⎪
⎬

⎪
⎫

                                                                                                       (9) 

Numerical Examples: 

Table:3 

� x y z t w 

1 2� 2� 2� 3.2� 2� 

2 2�� 2�� 2�� 3.2� 2�� 

3 12.2��. 12.2��. 2��. 3.2� 2��. 

4 2��. 2��. 2��. 3.2� 2��. 

5 5.2�� 5.2�� 2��. 3.2�� 2��. 

 

Case:4 

Let m=n=1 and �� = �� = �� = �� , �� = 1           

The corresponding non-zero integer solution to (1) is given by  
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Numerical Examples: 

Table:4 

� x y z t w 

1 80 27 27 27 81 

2 3�� − 1 4.3�� 4.3�� 3�� 4.3�� 

3 3�� − 1 9.3�� 9.3�� 3�� 9.3�� 

4 3�� − 1 16.3�� 16.3�� 3�� 16.3�� 

5 3��� − 1 25.3�� 25.3�� 3�� 25.3�� 

 

Case:5 

Let m=n=1 and �� = �� = �� = 2� + 1,  �� = 1    

The corresponding non-zero integer solution to (1) is given by  

� =  (2� + 1). 3�(����) 

� = (2� + 1). 3�(����) 

� = (2� + 1). 3�(����) 

� =. 3�(����) 

� = (2� + 1). 3���� 

 

Numerical Examples: 
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Table:5 

� x y z t w 

1 3�� 3�� 3�� 3� 3�� 

2 5. 3�� 5. 3�� 5. 3�� 3�� 5. 3�� 

3 7. 3�� 7. 3�� 7. 3�� 3�� 7. 3�� 

4 3�� 3�� 3�� 3�� 3�� 

5 11. 3�� 11. 3�� 11. 3�� 3�� 11. 3�� 

 

     Conclusion: 

            In this paper an attempt has been made to obtain integer solutions to the exponential 

equations. Since these equations are rich in variety, one may search for integral solutions to 

other choices of exponential equations with multiple variables. 
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