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ABSTRACT 

The non-homogeneous quintic equation with five unknowns represented by 

53333 6Twzyx is considered.Three different patterns of infinitely many non-zero 

integral solutions of the above the quintic equation are presented. Various interesting realations 

between the solutions and special number patterns,namely, Polygonal numbers, Star numbers, 

Centered Polygonal,  Jacobsthal lucas numbers and   Jacobsthal numbers are exhibited. 
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NOTATIONS 

                                      nmt ,     :    Polygonal number of rank n  with size m  

                                     nS        :     Star number of rank n  

                                    nmCt ,  :    Centered Polygonal number of rank n with size m 

                                    nj        :    Jacobsthal lucas number of rank n                

                                     nJ       :     Jacobsthal number of rank n  
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1. INTRODUCTION 

 The theory of diophantine equations offers a rich variety of fascinating problems. In 

particular,quintic equations, homogeneous and non-homogeneous have aroused the interest of 

numerous mathematicians since antiquity[1-3].For illustration, one may refer [4-5] for quintic 

equation with three unknowns and [6-7] for quintic equation with  five unknowns. This paper 

concerns with the problem of determining non-trivial integral solutions of the non-homogeneous 

quintic equation with five unknowns given by 53333 6Twzyx .A few relations among 

the solutions are presented. 

 

2.METHOD OF ANALYSIS 

 The quintic equation with five unknowns to be solved is 

                                       53333 6Twzyx                                                          (1)  

To strat with,it is observed that (1) is satisfied by the following integer quintuples ),,,,( Twzyx  
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However, we have other patterns of solution to (1) which are presented below. 

2.1: Pattern: 1 

Introducing the transformations, 
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in (1),it leads to 

                                    25222 )()1( ack n                           (3) 

This is in the form of pythogorean equation satisfied by 

                                      RSSRckSRa n 2,)1(, 522222 , R>S>0          (4) 
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Choosing                     SkSRkR nn )1(,)1( 22  (5) 

in (4),we get  
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                                     SRk n)1(2 25                                                                   (7) 

It is to be noted that R and S should be chosen such that 532 )1(16 nkSR and thus from (7) 

we have 

                                   nk )1(2 2   (8) 

Thus substituting the values of  R and S in (6) and using (8) and (2),the  non-zero distinct 

integral solutions  to (1) are obtained. 

 

 

2.2: Illustration: 

Take                            
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Therefore, 

 1)1(16)4()1( 622242 nn kka  

                                    1)1(16)4()1( 622242 nn kkc  

Hence the corresponding integral solutions to (1) are represented by 

 11)1(16)4()1( 622242 nn kkx  

                                      11)1(16)4()1( 622242 nn kky  
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2.3: Properties: 

1. Each of the following is a perfect square 
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7. For values of s22 , we have 
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2.4: Pattern: 2 

It is worth to mention that (3) is also satisfied by 

                                      RSaSRck n 2,)1( 222                                                   (9) 

 225 SR      (10) 

 

Choosing      
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Taking                         53222 )2()1( nkSR                                                       (12) 

 We have                     )2)(1( 2k                                                                         (13) 

    

On solving (12) the values of R and S are given by  

 

)2()1()2()1(
2

1

)2()1()2()1(
2

1

2422

2422

nn

nn

kkS

kkR

  

                                   

Thus substituting the values of R and S in (9) and using (13) and (2), the corresponding integral 

solutions to (1) are given by 

 11)2()1()2()1( 622242 nn kkx  

                                      11)2()1()2()1( 622242 nn kky    

                                      11)2()1()2()1( 622242 nn kkz  

 11)2()1()2()1( 622242 nn kkw  

 222 )2()1(kt  



             IJMIE           Volume 3, Issue 4             ISSN: 2249-0558 
__________________________________________________________       

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories 
Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in Cabell’s Directories of Publishing Opportunities, U.S.A. 

International Journal of Management, IT and Engineering 
http://www.ijmra.us 

 
505 

April 
2013 

2.5: Pattern:3 

  Introducing the transformations,                                    
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in (1),it leads to 

                                    252222 )()1()1( akck mn      (15) 

which is again in the form of well known pythogorean equation satisfied by 
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                                      pq25         (17) 
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            in  (17) ,we get 

                                      QPk nm 2225 )1)(16(2                   (19) 

Again,taking   
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in (19),we have 

 STk nm)1(2 2                                                                 (21) 

 

Thus, substituting the values of p and q in (16)  and  using (21) in (14),the corresponding integral 

solutions to (1) are as follows: 

 

                                    1)()1(16 1010282 TSkx nm  

 

                                    1)()1(16 1010282 TSky nm  

 

                                    1)()1(16 1010282 TSkz nm  

 



             IJMIE           Volume 3, Issue 4             ISSN: 2249-0558 
__________________________________________________________       

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories 
Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in Cabell’s Directories of Publishing Opportunities, U.S.A. 

International Journal of Management, IT and Engineering 
http://www.ijmra.us 

 
506 

April 
2013 

                                    1)()1(16 1010282 TSkw nm  

 

                                    2222 )()1(4 STkt nm  

 

 

3.Conclusion: 

It is worth to mention here that the solution of (16) may also be considered as 

 pqak m 2)1( 2 , 225 qp .Proceeding as in pattern 3.one may obtain non-zero integral 

solutions to (1). To conclude, one may search for other pattern of solutions and their 

corresponding properties for the quintic equation under consideration.  
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