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Introduction  
Diophantine equations are numerously rich because of its variety.  In [1
require integral solutions are algebraic equations with integer co
equations are studied for its non-trivial integral solutions. In this communication, the transcendental equation 

represented by 
3 23 22 ZYX +++

interesting relations between the solutions

presented. 
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Abstract 
223 222 )1( RkWZY +=+++  is analyzed for its non trivial

solutions. A few interesting relations between the solutions ),,,( WZYX , special polygonal numbers and 

Transcendental equation, integral solutions, polygonal numbers and pyramidal numbers
 

Diophantine equations are numerously rich because of its variety.  In [1-7], the Diophantine equations for which we 
require integral solutions are algebraic equations with integer co-efficient. In [8-13], six different transcendent

trivial integral solutions. In this communication, the transcendental equation 

222 )1( RkW +=+  is analyzed for its non trivial-integral solutions. A few 

interesting relations between the solutions ),,,( WZYX , special polygonal numbers and pyramidal numbers are 

 
 

Notations 
for rank n  

Definitions

 
nGno  2n

 
nHex  2( nn

Stella Octangula 
nSO  2( nn

Octahedral 
nOH  2(

3

1
n

Rhombic dodecagonal 
nRD  2)(12( − nn

Pentagonal pyramidal 
nPP  (

2

1 2n

noPr  (nn
Centered Square  

nCS  2 2 −n
 

nT  (nn

ISSN: 2277-9655 
                                                                                                               

International Journal of Engineering Sciences & Research Technology[306-311] 

ENCES & RESEARCH 

 

, India. 

is analyzed for its non trivial-integral 

, special polygonal numbers and 

polygonal numbers and pyramidal numbers. 

7], the Diophantine equations for which we 
13], six different transcendental 

trivial integral solutions. In this communication, the transcendental equation 

integral solutions. A few 

, special polygonal numbers and pyramidal numbers are 

Definitions 

1−n  

)1−n  

)12 −n  

)12 2 +n  

)122 +− nn  

)1( +n  

)1+n  

12 +− n  

2

)1+n
 



 [Pandichelvi, 2(2): Feb., 2013]   ISSN: 2277-9655 
                                                                                                               

http: // www.ijesrt.com         (C) International Journal of Engineering Sciences & Research Technology[306-311] 
 

Tetrahedral 
nTH  )2)(1(

6

1 ++ nnn  
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Explicit formulas for the above m-gonal numbers may be found in [14-16].        

Method of Analysis 
                     The transcendental equation to be solved is  

                                     223 223 22 )1( RkWZYX +=+++                                          (1)  where 

{ }0≠k  

Taking  

          223 YX +=ρ                                                                                                            (2)   

The values of X  and Y  satisfying (2) are offered by  

        )( 22 nmmX +=                                                                                                           (3) 

        )( 22 nmnY +=                                                                                                            (4)      

Similarly, by choosing  

        223 WZ +=τ                                                                                                                   

the values of Z  and W  satisfying the above cubic equation are stated by 

         )3( 22 nmmZ −=                                                                                                         (5) 

         )3( 22 mnnW −=                                                                                                         (6)  

On substituting (3),(4),(5) and (6) in (1),we obtain 

        2222 )1()(2 Rknm +=+                                                                                              (7) 

Set 

           22 baR +=                     

Applying unique factorization method, (7) can be written as 

         )2)(2)()(())()(1)(1( 2222 abibaabibaikiknimnimii −−+−−+=−+−+  

Thus, 

        )2)(())(1( 22 abibaiknimi +−+=++  

Equating real and imaginary parts, we search out 

        )2( 22 kabbaknm +−=+  

        )2( 22 kabbaknm −−=−  

Solving the above two equations, we grasp 
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        [ ]abbaabbakm 2)2(
2

1 2222 −−++−=                                                                   (8) 

        [ ]abbabaabkn 2)2(
2

1 2222 +−++−=                                                                   (9) 

Here, the non-trivial integral solutions to (1) are analyzed when k is odd and k  is even. 

Case (i) 

Consider 12 += αk  

This choice leads (8) and (9) to 

        2222 )2( baabbam −++−= α                                                                                  (10) 

       abbaabn 2)2( 22 ++−= α                                                                                          (11) 

Substituting (10) and (11) in (3),(4),(5) and (6), the non-zero integral solutions to (1) are symbolized by 

      [ ] )122()()2( 22222222 +++−++−= ααα babaabbaX  

       [ ] )122()(2)2( 222222 +++++−= ααα baabbaabY  

      +−−++−−−= )61520156(2 65423324563 babbabababaaZ α           

                            +−++−−+ )61520156(3 6542332456 babbabababaaα      

                                         ++− )3103(12 53352 abbabaα )1515( 642246 bbabaa −+−                                       

      +−++−−+= )61520156(2 65423324563 babbabababaaW α  

                        +−−++−− )61520156(3 6542332456 babbabababaaα  

                                     +−+− )1515(6 6422462 bbabaaα )6206( 5335 abbaba −+−  

To find the relations among the solutions, we consider the choice ba =  

Hence, 

               )22(8 236 ααα ++= aX  

               )122)(1(8 26 +++= αααaY  

              )362(8 236 ααα ++−= aZ  
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              )132(8 36 −−−= ααaW  

A few interesting relations among the solutions are expressed below: 

1. α,468
CT

a

XY =−
 

2. )6(mod01012
8 6

≡+− αα DecTH
a

X
 

3. 18
8

26
++=+

αα TPP
a

YX
 

4. )4(8 1
6

++=+ αα GnoTaWX  

5. 0)(8 1
6 =++ +αα GnoSOaW  

6. 08)62(8 626 =−++ aTPPaZ ααα  

7. 1
616 +=+++ αGnoaWZYX   

8. Each of the following expressions provides a nasty number 

         (i) )Pr162(3 1
6

−+++ αoaWZX  

         (ii) )24(3 6
αOHaX −  

          (iii) )]4(8)[1(3 6
ααα CSPPaY +−+  

Case (ii)  

Choosing  α2=k  in (8) and (9), it reduces to  
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Since our interest centers on finding integral solution, we observe that mand n are integers for Aa 2=  and

Bb 2=  

Thus, 
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       )2(2)2(4 2222 ABBAABBAm −−++−= α   

      )2(2)2(4 2222 ABBABAABn +−++−= α  

In view of (3),(4),(5) and (5),the non-zero integer solutions fulfilling (1) are exhibited by 

     [ ] )14)(()2(2)2(48 2222222 ++−−++−= αα BAABBAABBAX  

     [ ] )14)(()2(2)2(48 2222222 +++−++−= αα BAABBABAABY  

     [ ]×−−++−= ABBAABBAZ 2(2)2(4 2222α                                                              

                              { +−−+−+−− 22222222 )2)(112(4)2)(34(4 ABBAABBA αα    

                                                                        [ ]}22222 4)(64 BABA −−α  

      [ ]×+−++−= ABBABAABW 2(2)2(4 2222α      

                                              { −+−+−−−− 22222222 )2)(112(4)2)(34(4 ABBAABBA αα   

                 [ ]}22222 4)(64 BABA −−α  

To obtain some properties between the solutions we select  BA =  

Thus, 

          )1248(128 236 −+−= αααAX  

          )1248(128 236 +++= αααAY  

         )184)(12(128 26 ++−−= αααAZ  

         )184)(12(128 26 +−+−= αααAW  

A few relations among the solutions are furnished below: 

1. ααα GnoTRDAX ×+= 4(128 6  

2. 111
6 4(128 +−+ ×+= ααα GnoTRDAY  

3. )2(128 12
6

++= αα GnoPPAY  

4. 01024 6 =++ αHexAZX  

5. 11
6 10241024 ++ −=+ αα GnoHexAWY  

6. Each of the following expressions characterizes a nasty number 

       (i) )13(128 2
6

αα GnoOHAYX +−+  
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       (ii) 
αα GnoT

ZX

)18(
6

+
+
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