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ABSTRACT 
In this paper, we evaluate the ranks of the Triangular number, Hexagonal number, Octagonal number and 
Dodecagonal number such that the relation 3, 12, 8, 6,32 5 12 32m v u nT T T T+ = +  is satisfied. Also, we determine the ranks 
of the Triangular number, Hexagonal number, Dodecagonal number and Icosagonal number such that the relation 

3, 20, 12, 6,32 9 20 32m v u nT T T T+ = +  is satisfied by employing the standard solution of the second order Ramanujan 

equation 2 2 2 2X Y Z W+ = + . 
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NOTATIONS USED: 

( )nnT n += 2
,3 2

1
 be a triangular number of rank n . 

( )nnT n −= 2
,6 2  be a hexagonal number of rank n . 

nnT n 23 2
,8 −=  be a octagonal number of rank n . 

nnT n 45 2
,12 −=  be a dodecagonal number of rank n . 

nnT n 89 2
,20 −=  be a icosagonal number of rank n . 

 
INTRODUCTION 
 
We observe that 2222 7481 +=+  .  Also, we observe that the following non-zero quadruples 

( )2222 ,,12,12 srsrrsrs −+−−  , ( )2 2 2 2 2 21, 1, 2 ,r s r s rs r s− − − − +  , ( )2, , 2 , 1y y y+ + ± ,  

( )1,1,,1 ±−− y , ( )1,1,,1 −±− y , ( )yyy −±− ,1,,  satisfy the equation 221 WZYXXY −=+++ . This 
equation motivates us to find the relation among M-gonal numbers through second order Ramanujan  equation. In this 
communication, we find the relation between some polygonal numbers by using the standard solutions of second order 

Ramanujan equation 2222 WZYX +=+ . 
 
METHOD OF ANALYSIS 
 
This paper consists of two sections. The detailed explanation of the connection between the Triangular Number, 
Hexagonal Number, Octagonal Number, Dodecagonal Number and Icosagonal Number is given in each of the 
following sections.  
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SECTION-1: RELATION BETWEEN TRIANGULAR NUMBER, HEXAGONAL NUMBER, OCTAGONAL 
NUMBER AND DODECAGONAL NUMBER. 
 
The choices 

4 2 , 5 2 , 6 2 , 8 2X m Y v Z u W n= + = − = − = −                                                                                        (1) 
leads the equation  

nuvm TTTT ,6,8,12,3 3212532 +=+                                                                                                          (2) 

to the second order Ramanujan equation 
2222 WZYX +=+                                                                                                                                     (3) 

which is satisfied by 











+=
−=
−=
+=

sprqW
sqrpZ
sprqY
sqrpX

                                                                                                                                                  (4) 

 
Using (4) and (1), we note that 

4
2−+

=
sqrpm  

5
2+−

=
sprqv  

6
2+−

=
sqrpu  

8
2++

=
sprqn  

Since our aim is to find the integer values for the ranks of the polygonal numbers satisfying (1), we observe that the 
values of vandunm ,,, are integers for the following choices of  qandpsr ,,,  

2240 += kr  
ks 120=  

5930 += kp  
5960 += kq  

Hence, the values of ranks of Triangular Number, Hexagonal Number, Octagonal Number and Dodecagonal Number 
satisfying our assumption are represented by 

2953253600 2 ++= kkm  

1526702250 2 ++= kkn  
201190 += ku  

2414402160 2 ++= kkv  
 
Using the values of vandunm ,,,  , we obtain 

( )870314175285680253834000012960000
2
1 234

,3 ++++= kkkkT m  

435157530143905502403000010125000 234
,6 ++++= kkkkT n  

11601404204248300 2
,8 ++= kkT u  

2784339840108777603110400023328000 234
,12 ++++= kkkkT v  

Thus,      278406726000511477200768960000324000000532 234
,12,3 ++++=+ kkkkTT vm  

2784067260005114772007689600003240000003212 234
,6,8 ++++=+ kkkkTT nu  
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Hence,  

nuvm TTTT ,6,8,12,3 3212532 +=+  

 
SECTION-2: RELATION BETWEEN TRIANGULAR NUMBER, HEXAGONAL NUMBER, ODECAGONAL  
NUMBER AND ICOSAGONAL NUMBER. 
The choices 

28,410,49,24 −=−=−=+= nWuZvYmX                                                                                  (5) 
leads the equation 

nuvm TTTT ,6,12,20,3 3220932 +=+                                                                                                      (6) 

to the second order Ramanujan equation 
2222 WZYX +=+                                                                                                                                     (7) 

 
Employing the standard solutions to (7) as given in (4) and using (5), the values of vandunm ,,,  are exhibited by 

4
2−+

=
sqrpm  

9
4+−

=
sprqv  

10
4+−

=
sqrpu  

8
4++

=
sprqn  

 
Since our motivation is to find the integer values for the ranks of the polygonal numbers satisfying (6), we notice that 
the values of vandunm ,,, are integers for the following choices of  qandpsr ,,,  

2720 += kr  
ks 360=  

43270 += kp  
43180 += kq  

 
Hence, the values of ranks of Triangular Number, Hexagonal Number, Dodecagonal Number and Icosagonal Number 
satisfying our assumption are signified by 

211174564800 2 ++= kkm  

11585028350 2 ++= kkn  

9160212960 2 ++= kku  

1017603600 2 ++= kkv  
 
Using the values of vandunm ,,,  , we obtain 

( )46250503514073142515221520004199040000
2
1 234

,3 ++++= kkkkT m  

231251550696640506633900001607445000 234
,6 ++++= kkkkT n  

36913777213946580207619200839808000 234
,12 ++++= kkkkT u  

82030272028497600114048000116640000 234
,20 ++++= kkkkT v  

Thus,            

147721080504025081812000253808640006823440000932 234
,20,3 ++++=+ kkkkTT vm

1477210805040250818120002538086400068234400003220 234
,6,12 ++++=+ kkkkTT nu
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Hence,  

nuvm TTTT ,6,12,20,3 3220932 +=+  

 
CONCLUSION 
 
In this communication, we discover the ranks of the polygonal numbers through the second order Ramanujan equation. 
In this manner, one can find the relation between some recognizable numbers through third and fourth order 
Ramanujan equation. 
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