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Introduction: 

 It is well known that there is a one-to-one correspondence between the polygonal numbers and the sides of 

polygon. In addition to polygon numbers, there are other patterns of numbers namely Nasty numbers, Harshad 

numbers, Dhuruva numbers, Sphenic numbers, Jarasandha numbers, Armstrong numbers and so on. In particular, 

refer [1-17] for Pythagorean triangles in connection with each of the above special number patterns. The above 

results motivated us for searching Pythagorean triangles in connection with a new number pattern. This paper 

illustrates Pythagorean triangles, where, in each Pythagorean triangle, the ratio 
Perimeter

Area*2
 is a Pronic number. 

Method of Analysis: 

Let  zyxT ,,  be a Pythagorean triangle, where 

 0,,,2 2222  qpqpzqpypqx    (1) 

Denote the area and perimeter of  zyxT ,,  by A and P respectively. 

The mathematical statement of the problem is 

  1
2

 nn
P

A
 , pronic number of rank n                    (2) 

    1 nnqpq          (3) 

It is observed that (3) is satisfied by the following two sets of values of p and q: Set 1: nqnp  ,12   

Set 2: 1,12  nqnp      

However, there are other choices for p and q that satisfy (3). To obtain them, treating (2) as a quadratic in q and 

solving for q, it is seen that 

   14
2

1 2  nnppq        (4) 

To eliminate the square root on the R.H.S of (4), assume 
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  1422  nnp         (5) 

which is equivalent to the system of double equations as presented in Table 1 below: 

   Table 1: System of double equations 

System 1 2 3 4 5 

qp    14 n   1n   12 n   1nn   12 nn  

qp   n  n4  n2  4 2 

  

Solving each of the above systems in Table1,the values of p, q are obtained. In view of (1), the corresponding sides 

of the Pythagorean triangles satisfying (2) are obtained. For the sake of clear understanding, the values of p, q along 

with the sides of the respective Pythagorean triangles are given in Table 2 below 

    Table 2: Pythagorean triangle 

q  p   zyx ,,  

P

A2
 

Pythagorean 

Triangle 

24 k  25 k   83641,49,83640 222  kkkkkk   122 kk  Primitive when  
k is odd 

1k  35 k   103226,82824,61610 222  kkkkkk   2212  kk  Non primitive 

1n  12 n   265,23,264 222  nnnnnn   1nn  Primitive when 

n is odd 

kk 22
 

22 2  kk
 

 441088,448,41088 2342234  kkkkkkkkkk

 

 122 kk  Non primitive 

nn 2
 12  nn   12442,122,2442 2342234  nnnnnnnnnn   1nn  All primitive 

 

 It is noted that one may generate Diophantine 3- tuples from the generators of the above Pythagorean 

triangle with suitable property. 

Illustration: 

Consider, 25,24  kpkq  

Note that     22 26616  kkkqp  

 25,24  kk  represents Diophantine 2-tuples with property  kkD 616 2  . 

Let c be any non-zero integer such that  

 
22 616  kkac         (6) 

 
22 616  kkbc          (7) 

Eliminating c between (6) and (7), we have 
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    222 616  abkkab                                                                           (8) 

Take bTXaTX   ,                                                                           (9) 

From (8) and (9), on simplification, we have 

 kkabTX 616 222   

which is satisfied by  26,1 00  kXT  

Using the above values in (9), we have 

 411,410  kk 
 

Substituting the above value of α in (6) and performing some calculation, we get 

 
821  kc

 

Thus, it is observed that the triple  821,25,24  kkk represents Diophantine 3-Tuple with property 

 kkD 616 2   

By repeating the above process, a sequence of Diophantine triples with property   kkD 616 2   is generated.  

For simplicity, in Table 3 below, we present a few sequences of other Diophantine Triples with suitable properties. 

 

     Table 3: Examples 

Properties Sequences of Diophantine Triples 

 kkD 616 2 
 














821

,25,24

k

kk
 













1848

,821,25

k

kk
 













3285

,1848,25

k

kk
 













98261

,3285,1848

k

kk
 

 1811 2  kkD  













814

,35,1

k

kk
 













2137

,814,35

k

kk
 























4070

,2137

,35

k

k

k

 























119209

,4070

,2137

k

k

k

 

 352 2  nnD  













67

,12,1

n

nn
 













1317

,67,12

n

nn
 













2231

,1317,12

n

nn
 













6994

,2231,1317

n

nn
 

 1D  

























448

,22

,2

2

2

2

kk

kk

kk

 

























12918

,448

,22

2

2

2

kk

kk

kk

 

























241632

,12918

,22

2

2

2

kk

kk

kk

 

























448

,22

,2

2

2

2

kk

kk

kk

 

 12  nnD  

























344

,1

,

2

2

2

nn

nn

nn

 

























899

,344

,1

2

2

2

nn

nn

nn

 

























151616

,899

,1

2

2

2

nn

nn

nn

 

























454949

,151616

,899

2

2

2

nn

nn

nn
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To conclude, one may search for Pythagorean triangles with other characterizations in relation with special patterns 

of numbers. 
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