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Abstract 

We initiate disparate associations in the company of Pentatope Number and Other 

Figurate Numbers. 

1. Introduction 

Pentatope Numbers belongs in Pascal’s triangle. It can be represented as 

regular, discrete geometric patterns (1-3). The nth Pentatope number is given 

by  
     

.
24

321 
topP  There are different types of figurate 

numbers which can be plotted by points and shows as polygonals. Here we 

consider Pentatope numbers and some special figurate numbers. Here we 

procure scores of rivet associations between these numbers are disclose by 

means of theorems (4-5). 

Notations 

Pentatope Number   topeP  

Hex Number   Hex  
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Centered Pyramidal number of Rank  with side 

   CPY  

Prism Number  
k

Psm  

Pronic Number   oPr  

Gnomic Number   Gno  

Centered Cube Number   Ccu  

Centered Polygonal Numbers   ,kC  

Polygonal Numbers   ,mP  

Stella Octangula Number   Stoct  

Tetrahedral Number   Tet  

Octahedral Number   Octhe  

Nexus Number   Nex  

Rhombic Dodecahedral Number   Rhodo  

m-gram Number   mgram  

Hauy Octahedral Number   Hoct  

Method of Analysis 

Theorem 1.            


  GnoPHexCPYnCptop ,669,448 8
2  

08   

Proof of Theorem 1 

    112201212248 2324 Ptop  

      732618189,4 22
8

2 
CPYC  
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          812,69,4 8
2  

 PHexCPYC  

          8,669,4 8
2  

 GnoPHexCPYC  

Hence            


  GnoPHexCPYnCptop ,669,448 8
2   

08   

Theorem 2.         222,324   GnoCcuPptop  

Proof of Theorem 2 

   611624 234ptop  

   61042 23234  

    242,3 22  CcuP  

Hence         222,324   GnoCcuPptop  

Theorem 3. For all values of       2Pr1824, 4
  oCPYptop  

  oPr  is an even integer. 

Proof of Theorem 3 

     323624 2423Ptop  

      318 2244CPY  

        2PrPr18 2
4 ooCPY  

Therefore,          ooCPYptop PrPr1824 2
4

 is an even integer. 

Theorem 4.              GnoCCPYCPptop 3,1012,4,66 7
2  

 4mod03   

Proof of Theorem 4 
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   1244481624 234Ptop  

Therefore       41110246 2334
2Ptop  

       854610,4,6 223CP  

          4336,1012,4,6 7
  CCPYCP  

Hence               33,1012,4,66 7
2 GnoCCPYCPptop  

 4mod0  

Theorem 5.           177,132624 7  


 GnoPCPYPsmptop  is 

a nasty number. 

Proof of Theorem 5 

     4117224 2334Ptop  

    


 5116 2
7CPYPsm  

      


 14,1326 7 PCPYPsm  

        77,1326 7  


 GnoPCPYPsm  

Hence           177,132624 7  


 GnoPCPYPsmptop  is a 

nasty number. 

Theorem 6.         99,132324   GnoPStoctptop  is a bi-

quadratic number 

Proof of Theorem 6 

     9113624 243Ptop  

     9189,1323 4   PStoct  

        99,132324   GnoPStoctPtop  is a bi-quadratic number. 
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Theorem 7.        42648  GnoTetPtop  

Proof of Theorem 7 

     1421725248 23234Ptop  

      2376 23GnoTet  

       TetGnoTet 426  

Hence        42648   GnoTetPtop  

Theorem 8.          


 ,546624 3
3 PPsmCPYOctheptop  

 7mod0  

Proof of Theorem 8 

From theorem 6,      3113624 243Ptop  

        5623366 2233 nCPYOcthe  

        


 72666 2
3

3 PsmCPYOcthe  

        


 7,5466 3
3 PPsmOctheOcthe  

Hence            7mod,5456624 33
  PPsmCPYOctheptop   

Theorem 9.            GnoPRhodoNexPtop 9,1725120  

 .3mod0  

Proof of Theorem 9 

    1254520120 23   NexPtop  

    61813155 2  Rhodo  

      39,1725   GnoPRhodo  
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Hence            3mod09,1725120   GnoPRhodoNexPtop   

Theorem 10.            ,1023324Pr 2 CStoctOcthePtopo  

   Gno6  is a cubic integer. 

Proof of Theorem 10 

From theorem 8,       23 1063Pr24 2   OctheoPtop  

        2132101033Pr 2
2   StoctOctheo  

        213,10233Pr 2   CStoctOctheo  

           86,10233Pr 2   GnoCStoctOctheo  

              GnoCStoctOcthePtopo 6,1023324Pr 2  is a 

cubic integer. 

Corollary 1.            ,1023324Pr2 2 CStoctOcthePtopo  

   Gno6  is a perfect square. 

Corollary 2.            ,1023324Pr3 2 CStoctOcthePtopo  

   Gno6  is a Nasty number. 

Corollary 3.            ,1023324Pr 2 CStoctOcthePtopo  

    8mod06  Gno  

Corollary 4.           StoctOcthePtopoPtop 3324Pr24 2    

     GnoC 6,102  is a negative cubic integer. 

Theorem 11.           3615515120   GnoHexCocNexPtop  

Proof of Theorem 11 

From theorem 9,       223 1515403020120   NexPtop   

1615   

    2130515   HexCoc  
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      3615515   GnoHexCoc  

Hence           3615515120   GnoHexCocNexPtop  

Corollary 1.            GnoHexCocPtopNex 15515120  is a 

square integer. 

Corollary 2.             GnohexCocPtopNex 155151206  is a 

Nasty number. 

Theorem 12.           607515120 gramHoctNexPtop  

 13mod0  

Proof of Theorem 12 

From theorem 9,       223 7515403020120   NexPtop  

1415   

    13601757515 2  Hoct  

  Hence          13mod0607515120   gramHoctNexPtop  

Theorem 13.            


  oCCPYGnoTetPtop Pr,78 7  

Proof of Theorem 13 

From theorem 7,         14217648 23GnoTetPtop  

     66621216 2
7 
CPY  

     16,766 7 
 CCPY  

           1,78 7 


 CCPYGnoTetPtop  

Hence            


  oCCPYGnoTetPtop Pr,78 7  

Theorem 14.        133Pr24 2   CcuoPtop  is a perfect square. 



 P. SHANMUGANANDHAM and T. DEEPIKA 

Advances and Applications in Mathematical Sciences, Volume 21, Issue 8, June 2022 

4466 

Proof of Theorem 14. From theorem 10,     2Pr24   oPtop  

 .6106 23   

       133Pr24 2
2   CcuoPtop  

Therefore        133Pr24 2   CcuoPtop  is a perfect square. 
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