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I. INTRODUCTION 
The numbers that can be represented by a regular geometric arrangement of equally spaced points are 

called the polygonal numbers or Figurate numbers. Mathematicians from the days of ancient Greeks have 

always been interested in the properties of numbers that can be arranged as a triangle, which is a three-sided 

polygon. There are many different kinds of triangles of which heron triangle is one. A heron triangle is a triangle 

having rational side lengths and rational area [1]. One may refer [2, 3] for integer heron triangles. If a, b, c are 

the sides of the heron triangle then the triple (a, b, c) is known as Heron triple. The Indian mathematician 

Brahmagupta derived the parametric version of integer heron triangles [4-6]. In [7], Charles Fleenor illustrates 

the existence of Heron triangles having sides whose lengths are consecutive integers. In [8], the general problem 

of Heron triangles with sides in any arithmetical progression is discussed. The above results motivated us to 

search for different set of formulas for integer heron triangles which is the main thrust of this paper. 

This paper consists of three sections 1, 2 and 3. In section 1, we illustrate the process of obtaining 

different set of formulas for integer heron triangles. In section 2, we present heron triangles with sides in 

Arithmetic progression and it seems that they are not presented earlier. Section 3 deals with the different sets of 

isosceles heron triangles. 

 

II. METHOD OF ANALYSIS 
2.1. Section: 1 Formulas for integer heron triangles 

Let the three positive integers a, b, c be the lengths of the sides BC, CA, AB respectively of the heron triangle 

ABC. Consider the cosine formula given by 

Abccba cos2222                                    (1.1) 

Let 0,cos  



A                                     (1.2) 

where  0222  DD                                      (1.3) 

Substitution of (1.2) in (1.1) gives 

  2222 acbbc                                                   (1.4) 

Introducing the linear transformations 

 AaTcTXb 2,2,22                      (1.5) 

in (1.4), it is written as 

  2222 TDXA                                          (1.6) 

which is in the form of well-known Pythagorean equation satisfied by

 0,,,2 2222  nmnmAnmDTmnX               (1.7) 

Choosing DMm and DNn in (1.7), we have 

 
  















0,

2

222

22

2

NMNMDA

NMDT

MNDX

                                            (1.8) 

Substituting (1.8) in (1.5), the values of a, b, c are given by 



On Heron Triangles  

www.ijesi.org                                                              86 | Page 

  2222 NMDa   

  222 24 NMDMNDb     

  222 NMDc       

The area of the triangle ABC is given by 

    DMNNMNMDH 22 22223                         (1.9) 

A few numerical examples are given in Table: 1.1 below: 

 

Table: 1.1 Numerical examples 
    D  M  N  Heron Triple Area 

4 5 3 2 1 (90, 144, 90) 3888 

12 13 5 3 2 (650, 1200, 650) 150000 

24 25 7 4 2 (1960, 5600, 4200) 3292800 

15 17 8 3 1 (1280, 2688, 2176) 1376256 

8 10 6 2 1 (360, 576, 360) 62208 

24 26 10 3 2 (2600, 4800, 2600) 2400000 

45 51 24 3 1 (11520, 24192, 19584) 111476736 

 

When 

2















N

M

D

D




then the integer heron triangle is isosceles and its perimeter is a perfect square. 

It may be noted that, (1.6) is also satisfied by 

0,,2, 2222  nmnmAmnDTnmX               (1.10) 

Case: (i) 

The choice DMm in (1.10) gives 

 222 nMDX   

  MnT 2  

 222 nMDA   

The corresponding values of the sides and area H of the triangle ABC are given by 

  2222 nMDa   

  22224 nMDMnb    

Mnc 4  

 222 24 nMnMDDMnH    

A few numerical examples are given in Table: 1.2 below: 

 

Table: 1.2 Numerical examples 
    D  M  n  Heron Triple Area 

4 5 3 2 1 (74, 102, 40) 1224 

12 13 5 3 2 (458, 730, 312) 43800 

24 25 7 4 2 (1576, 2328, 800) 260736 

15 17 8 3 1 (1154, 1330, 204) 63840 

8 10 6 2 1 (290, 350, 80) 8400 

24 26 10 3 2 (1808, 2368, 624) 284160 

45 51 24 3 1 (10370, 10906, 612) 1570464 

 

Case: (ii) 

The choice DNn in (1.10) gives 

 222 NDmX   

  mNT 2  

 222 NDmA   

The corresponding values of the sides and area H of the triangle ABC are given by 

  2222 NDma   

  22224 NDmmNb    

mNc 4  

 222 24 NDmNmDmNH    
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A few numerical examples are given in Table: 1.3 below: 

 

Table: 1.3 Numerical examples 
    D  m  N  Heron Triple Area 

4 5 3 4 1 (50, 78, 80) 1872 

12 13 5 11 2 (442, 1098, 1144) 241560 

24 25 7 8 1 (226, 798, 800) 89376 

15 17 8 17 2 (1090, 2106, 2312) 1145664 

8 10 6 7 1 (170, 250, 280) 21000 

24 26 10 11 1 (442, 1098, 1144) 241560 

45 51 24 50 2 (9608, 18392, 20400) 88281600 

 

Case: (iii) 

The choice DMm and DNn in (1.10) gives 

  222 NMDX   

  DMNT 2  

  222 NMDA   

The corresponding values of the sides and area H of the triangle ABC are given by 

  2222 NMDa   

  22224 NMDDMNb    

DMNc 4  

 223 24 DNMNDMMNDH    

A few numerical examples are given in Table: 1.4 below: 

 

Table: 1.4 Numerical examples 
    D  M  N  Heron Triple Area 

4 5 3 2 1 (90, 150, 120) 5400 

12 13 5 3 2 (650, 1690, 1560) 507000 

24 25 7 4 2 (1960, 6552, 5600) 5136768 

15 17 8 3 1 (1280, 2464, 1632) 946176 

8 10 6 2 1 (360, 600, 480) 86400 

24 26 10 3 2 (2600, 6760, 6240) 8112000 

45 51 24 3 1 (11520, 22176, 14688) 76640256 

 

 Also, equation (1.6) is represented as the system of double equations as shown below: 

  System: 1 TXATDXA  ,2
 

  System: 2 
22 , TXADXA   

  System: 3 DXADTXA  ,2
 

Consider System: 1. The corresponding values of the sides and area H of the triangle ABC are given by 

   kDa 12 2   

   kDkb 124 2    

kc 4  

 124 22  DDkH  

A few numerical examples are given in Table: 1.5 below: 

 

Table: 1.5 Numerical examples 
    D  k  Heron Triple Area 

4 5 3 2 (40, 64, 40) 768 

12 13 5 3 (156, 288, 156) 8640 

24 25 7 2 (200, 384, 200) 10752 

15 17 8 3 (390, 558, 204) 26784 

8 10 6 1 (74, 102, 40) 1224 

24 26 10 2 (404, 588, 208) 23520 

45 51 24 1 (1154, 1330, 204) 63840 
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Now consider System: 2. In this case, there are two sets of values for the sides and area H of the triangle ABC 

given by  

Set: 1 

  224 tda   

  2244 tdtb    

tc 4  

 2216 ttdtdH    

A few numerical examples are given in Table: 1.6 below: 

 

Table: 1.6 Numerical examples 
    D  d  t  Heron Triple Area 

8 10 6 3 2 (52, 84, 80) 2016 

24 26 10 5 3 (136, 352, 312) 21120 

45 51 24 12 2 (592, 920, 408) 88320 

15 17 8 4 3 (100, 208, 204) 9984 

Set: 2 

 24444 22  ttdda  

  244444 22  tttddb  

 24  tc  

          22
12122121212  ttdtdH   

A few numerical examples are given in Table: 1.7 below: 

 

Table: 1.7 Numerical examples 
    D  d  t  Heron Triple Area 

4 5 3 1 2 (34, 24, 50) 360 

12 13 5 2 3 (74, 144, 182) 5040 

24 25 7 3 2 (74, 264, 250) 9240 

 

Consider System: 3. In this case, there are two sets of values for the sides and area H of the triangle ABC given 

by 

Set: 3 

  kTa 12 2   

  122 2  TkTb   

Tc 2  

 kTkTkTH  24  

A few numerical examples are given in Table: 1.8 below: 

 

Table: 1.8 Numerical examples 

 


 

D
 

k  T
 

Heron Triple Area 

8 10 6 3 2 (30, 50, 40) 600 

24 26 10 5 3 (100, 224, 156) 6720 

45 51 24 12 2 (120, 252, 204) 12096 

15 17 8 4 3 (80, 154, 102) 3696 

Set: 4 

  1222 2  kkDa  

    12214  kkDkb   

 122  kc   

      1212122  kkDkkDH   

A few numerical examples are given in Table: 1.9 below: 
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Table: 1.9 Numerical examples 
    D  k  Heron Triple Area 

4 5 3 2 (78, 112, 50) 1680 

12 13 5 2 (130, 240, 130) 6000 

15 17 8 3 (400, 594, 238) 33264 

8 10 6 4 (492, 624, 180) 33696 

 

2.2. Section: 2 Formulas for integer heron triangles with sides in Arithmetic Progression 

Let a, d be two non-zero distinct positive integers such that 0 da . Then the triple  daada  ,,  

is in Arithmetic progression. Consider the above triple to be an integer Heron triangle with area H. Employing 

the Heron’s formula for area, we have 

  22 43
4

da
a

H                                 (2.1) 

The choice 

  Aa 2                                               (2.2) 

in (2.1) leads to 

   223 dAAH                                            (2.3) 

To eliminate the square-root on the R.H.S of (2.3), assume 

  
222 3gdA                                              (2.4) 

Equation (2.4) is represented as the system of double equations as shown below: 

 System: 1  3,2  dAgdA  

 System: 2  1,3 2  dAgdA  

Consider System: 1.The corresponding sides and area H of the integer heron triangle are given by 

     Sides: 366,444,522 222  kkkkkk  

         22236 2  kkkH  

A few numerical examples are given in the Table 2.1 below: 

 

Table: 2.1 Numerical examples 

k  Heron Triple Area Perimeter 

2 (17, 28, 39) 210 84 

3 (29, 52, 75) 546 156 

5 (65, 124, 183) 2046 372 

4 (45, 84, 123) 1134 252 

 

Now consider System: 2. In this case, the corresponding sides in A.P of the integer heron triangle are 

 51818,41212,366 222  kkkkkk  

with area    26636 2  kkkH  

A few numerical examples are given in the Table: 2.2 below: 

 

Table: 2.2 Numerical examples 

k  Heron Triple Area Perimeter 

2 (39, 76, 113) 570 228 

3 (75,148, 221) 1554 444 

5 (183, 364, 545) 6006 1092 

4 (123, 244,365) 3294 732 

 

One may write (2.4) as 

 1*3 222 Agd                                 (2.5) 

Assume 

 0,,3 22  A                           (2.6) 

Write 1 as 

  
4

3131
1

ii 
                                 (2.7) 

Substituting (2.6), (2.7) in (2.5) and employing the method of factorization, define 



On Heron Triangles  

www.ijesi.org                                                              90 | Page 

   2331
2

1
3  iigid                   (2.8) 

Equating real and imaginary parts of (2.8), one obtains 

 

 

 

















23
2

1

63
2

1

22

22

g

d

                                          (2.9) 

Case: (i)  

The choices SR 2,2   in (2.9), (2.6) lead to  

 RSSRd 1262 22   

 RSSRg 462 22   

 22 124 SRA   

In view of (2.2), we have 

 22 248 SRa   

Hence, the corresponding sides and area H of the integer heron triangle are given by 

Sides: RSSRSRRSSR 121810,248,12306 222222   

        RSSRSRH 4623612 2222   

A few numerical examples are given in the Table 2.3 below: 

 

Table: 2.3 Numerical examples 

R  S  Heron Triple Area Perimeter 

2 1 (78, 56, 34) 840 168 

3 2 (246, 168, 90) 4536 504 

5 3 (600, 416, 232) 34944 1248 

4 2 (312, 224, 136) 13440 672 

 

Case: (ii)  

The choices 12,12  SR  in (2.9), (2.6) lead to  

 41212462 22  RSSRSRd  

 RSSRSRg 44462 22   

 4124124 22  SRSRA  

In view of (2.2), we have 

 8248248 22  SRSRa  

Hence, the corresponding Heron triple and area H of the integer heron triangle are given by 

)4121241810,8248248,12123612306( 222222  RSSRSRSRSRRSSRSR

    RSSRSRSRSRH 121212186*4124124 2222   

A few numerical examples are given in the Table 2.4 below: 

 

Table: 2.4 Numerical examples 

R  S  Heron Triple Area Perimeter 

2 1 (150,104,58) 2184 312 

3 2 (366, 248, 130) 8184 744 

5 3 (780, 536, 292) 51456 1608 

4 2 (444, 312, 180) 22464 936 

It is worth to note that (2.4) may be written as 

 0,
2

2










n

n

m

gA

gd

gd

gA
                                   (2.10) 

which is equivalent to the system of double equations 

   02  mdgmnnA  

   02  ndgnmmA  

Applying the method of cross multiplication, we have 

 mnnmA 222 22   
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 22 nmg   

 mnnmd 422   

In view of (2.2), we have 

 mnnma 444 22   

Hence, the corresponding sides in A.P of the integer heron triangle are given by 
222222 33,444,855 nmmnnmmnnm  with area 

   mnnmnmH 666 2222   

A few numerical examples are given in the Table 2.5 below: 

 

Table: 2.5 Numerical examples 
m  n  Heron Triple Area Perimeter 

2 1 (9, 12, 15) 54 36 

3 2 (17, 28, 39) 210 84 

5 3 (50, 76, 102) 1824 228 

4 2 (36, 48, 60) 864 144 

2.3. Section: 3 Formulas for integer isosceles heron triangles 

2.3.1. Pattern: 1 

Let the sides of integer isosceles heron triangle be a, a, b. Employing the Heron’s formula for area H, we have 

 
224

4
ba

b
H                                          (3.1) 

Case: 1 

The choice  

 Bb 2                                                                 (3.2) 

in (3.1) leads to 

 
22 BaBH                                               (3.3) 

To eliminate the square-root on the R.H.S of (3.3), assume 

  222  Ba                                                      (3.4) 

which is in the form of well-known Pythagorean equation and is satisfied by 

0,,2, 2222  srsrBrssra                (3.5) 

In view of (3.2), we have 

    222 srb   

Hence, the corresponding sides of the integer isosceles heron triangle are given by 

  222222 2,, srsrsr   

with area  222 srrsH   

A few numerical examples are given in the Table 3.1 below: 

 

Table: 3.1 Numerical examples 
r  s  Heron Triple Area Perimeter 

2 1 (5, 5, 6) 12 16 

3 2 (13, 13, 10) 60 36 

5 1 (26, 26, 48) 240 100 

4 2 (20, 20, 24) 192 64 

 

It is observed that 6* perimeter is a Nasty number.  [9] 

Instead of (3.5), equation (3.4) is also satisfied by 

0,2,, 2222  srrsBsrsra               (3.6) 

Then the corresponding sides and area of the integer isosceles heron triangle are given by 

Sides: rssrsr 4,, 2222   

     222 srrsH   

A few numerical examples are given in the Table 3.2 below: 
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Table: 3.2 Numerical examples 
r  s  Heron Triple Area Perimeter 

2 1 (5, 5, 8) 12 18 

3 2 (13, 13, 24) 60 50 

5 1 (26, 26, 20) 240 72 

4 2 (20, 20, 32) 192 72 

 

Note that 2*Perimeter is a perfect square 

Case: (ii) 

Let 2224 zba                                         (3.7) 

which is in the form of well-known Pythagorean equation and is satisfied by 

0,2,,2 2222  srsrasrzrsb              (3.8) 

The choices  

SsRr 2,2                      (3.9) 

in (3.8) lead to  

  222 SRa   

  224 SRz   

 RSb 8  

Hence, the corresponding sides of the integer isosceles heron triangle are given by 

    RSSRSR 8,2,2 2222   

with area  228 SRRSH   

A few numerical examples are given in the Table 3.3 below: 

 

Table: 3.3 Numerical examples 

R  S  Heron Triple Area Perimeter 

2 1 (10, 10, 16) 48 36 

3 2 (26, 26, 48) 240 100 

5 3 (68, 68, 120) 1920 256 

4 2 (40, 40, 64) 768 144 

 

It is observed that 6* perimeter is a Nasty number.   

Instead of (3.9), if we choose the choices  

12,12  SsRr                           (3.10) 

in (3.8) lead to  

 12222 22  SRSRa  

 SRSRz 4444 22   

    12122  SRb  

Then, the corresponding sides and area H of the integer isosceles heron triangle are given by 

Sides:    12122,12222,12222 2222  SRSRSRSRSR   

     SRSRSRH  2212122  

A few numerical examples are given in the Table 3.4 below: 

 

Table: 3.4 Numerical examples 

R  S  Heron Triple Area Perimeter 

2 1 (17, 17, 30) 120 64 

3 2 (37, 37, 70) 420 144 

5 3 (85, 85, 154) 2772 324 

4 2 (53, 53, 90) 756 196 

 

Note that 6*Perimeter is a Nasty number. 

Instead of (3.8), equation (3.7) is also satisfied by 

0,2,2, 2222  srsrarszsrb                       (3.11) 

In this case, there are two sets of values for the sides and the area H of the integer isosceles heron triangle given 

by 

Set: 1 
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Sides:      222222 4,2,2 SRSRSR   

     228 SRRSH   

A few numerical examples are given in the Table 3.5 below: 

 

Table: 3.5 Numerical examples 

R  S  Heron Triple Area Perimeter 

2 1 (10, 10, 12) 48 32 

3 2 (26, 26, 20) 240 72 

5 3 (68, 68, 64) 1920 200 

4 2 (40, 40, 48) 768 128 

 

It is to be noted that 2*Perimeter is a perfect square 

Set: 2 

 Sides:     SRSRSRSRSRSR 4444,12222,12222 222222    

     SRSRSRH  2212122  

A few numerical examples are given in the Table 3.6 below: 

 

Table: 3.6 Numerical examples 

R  S  Heron Triple Area Perimeter 

2 1 (17, 17, 16) 120 50 

3 2 (37, 37, 24) 420 98 

5 3 (85, 85, 72) 2772 242 

4 2 (53, 53, 56) 756 162 

 

It is observed that 2*Perimeter is a perfect square 

2.3.2. Pattern: 2 

Consider the sides of integer isosceles heron triangle to be
2,, baa . Employing the Heron’s formula for area H, 

we have 

  42
2

4
4

ba
b

H                              (3.12) 

The choices 

  BbAa 2,2                     (3.13) 

in (3.12) lead to 

  
4224 BABH                      (3.14) 

To eliminate the square-root on the R.H.S of (3.14), assume 

  
242 SBA                      (3.15) 

which is in the form of well-known Pythagorean equation and is satisfied by 

0,,2, 22222   ABS                   (3.16) 

Let 1,,2 1212   stst                                        (3.17) 

Substituting (3.17) in (3.16), we have 

 
224242    stS  

 
stB 2  

 
224242    stA  

In view of (3.13), we have 

 
22414 22    sta  

 
stb 12   

Hence, the corresponding sides and area H of the integer isosceles heron triangle are given by 

Sides: 
ststst 2222241422414 2,22,22     

   22424222 22    ststH  

A few numerical examples are given in the Table 3.7 below: 
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Table: 3.7 Numerical examples 
t  s    Heron Triple Area Perimeter 

2 1 2 (520, 520, 256) 64512 1296 

1 2 3 (5850, 5850, 1296) 3767472 12996 

3 2 2 (131080, 131080, 4096) 16760832 266256 

3 1 4 (32800, 32800, 4096) 67043328 69696 

 

Note that 6*Perimeter is a Nasty number. 

Instead of (3.16), equation (3.15) is also satisfied by 

  












2

22

S

A
                                                (3.18) 

  0,222  B                                              (3.19) 

Here equation (3.19) is again in the form of well-known Pythagorean equation and is satisfied for the following 

two choices: 

i) 0,,2, 2222  qpqpBpqqp                        (3.20) 

ii) 0,2,, 2222  qppqBqpqp                        (3.21) 

Consider choice (i). The corresponding sides and area H of the integer isosceles heron triangle are given by 

Sides:      2222222222222 4,82,82 qpqpqpqpqp   

       2222216 qpqppqH   

A few numerical examples are given in the Table 3.8 below: 

 

Table: 3.8 Numerical examples 
p  q  Heron Triple Area Perimeter 

2 1 (82, 82, 36) 1440 200 

3 2 (626, 626, 100) 31200 1352 

5 3 (4112, 4112, 1024) 2088960 9248 

4 2 (1312, 1312, 576) 368640 3200 

 

It is observed that 3*Perimeter is a Nasty number. 

For choice (ii), the corresponding sides and area H of the integer isosceles heron triangle are given by 

Sides:     224444 16,4,4 qpqpqp   

      442232 qpqpH   

A few numerical examples are given in the Table 3.9 below: 

 

Table: 3.9 Numerical examples 
p  q  Heron Triple Area Perimeter 

2 1 (68, 68, 64) 1920 200 

3 2 (388, 388, 576) 74880 1352 

5 3 (2824, 2824, 3600) 3916800 9248 

4 2 (1088, 1088, 1024) 491520 3200 

 

It is to be noted that 3*Perimeter is a Nasty number. 

Also, Equation (3.15) is represented as the system of double equations as shown below: 

 System: 1  1,4  SABSA  

 System: 2  BSABSA  ,3
 

Consider System: 1.The corresponding sides and area H of the integer isosceles heron triangle are given by 

Sides:  1444,28243216,28243216 2234234  kkkkkkkkkk     

  kkkkkkH 4121681444 2342   

A few numerical examples are given in the Table 3.10 below: 
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Table: 3.10 Numerical examples 

k  
Heron Triple Area Perimeter 

2 (626, 626, 100) 31200 1352 

3 (2402, 2402, 196) 235200 5000 

5 (14642, 14642, 484) 3542880 29768 

4 (6562, 6562, 324) 1062720 13448 

 

Note that 2*Perimeter is a perfect square 

For System: 2, the corresponding sides and area H of the integer isosceles heron triangle are given by 

 Sides:     1,4,1,1 222  BBBBBB  

      12 23  BBH  

A few numerical examples are given in the Table 3.11 below: 

 

Table: 3.11 Numerical examples 

B  Heron Triple Area Perimeter 

2 (10, 10, 16) 48 36 

3 (30, 30, 36) 432 96 

5 (130, 130, 100) 6000 360 

2 (68, 68, 64) 1920 200 

 

It is observed that 6*Perimeter is a Nasty number. 

 

 

2.3.3. Pattern: 3 

Let the sides of integer isosceles heron triangle be
22,, cbaa  . Employing the Heron’s formula for area H, we 

have 

  2222
22

4
4

cba
cb

H 


                                            (3.22) 

Let  22222 4 cbax                                       (3.23) 

which is in the form of well-known Pythagorean equation and is satisfied by 

  rsx 2                                          (3.24) 

  2222 srcb                                                              (3.25) 

0,2 22  srsra                                                        (3.26) 

Here, equation (3.25) is in the form of space Pythagorean equation and is satisfied by 
222222 ,,2,2 CBArCBAsACcABb                   (3.27) 

In view of (3.24), (3.26), we have 

   2224 CBAa   

   2224 CBAx    

Then, the corresponding sides and area H of the integer isosceles heron triangle are given by 

Sides:      22222242224 4,, CBACBACBA      

     2222224222 ,2 CBACBACBAH   

A few numerical examples are given in the Table 3.12 below: 

 

Table: 3.12 Numerical examples 

A  B  C  
Heron Triple Area Perimeter 

3 2 1 (106, 106, 180) 5040 392 

4 2 3 (425, 425, 832) 36192 1682 

5 3 2 (794, 794, 1300) 296400 2888 

4 1 2 (281, 281, 320) 36960 882 

 

It is observed that 3* Perimeter is a Nasty number. 

 

2.3.4 Pattern: 4 
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Consider the sides of integer isosceles heron triangle to be 3,, baa . Employing the Heron’s formula for area H, 

we have 

 62
3

4
4

ba
b

H                                                           (3.28) 

The choices 

 BbAa 2,4                                                                (3.29) 

in (3.28) lead to 

  
62316 BABH                                                        (3.30) 

To eliminate the square-root on the R.H.S of (3.30), assume 

  622 BAX                                                (3.31) 

which is in the form of well-known Pythagorean equation and is satisfied by 

 0,,2, 22322  qpqpApqBqpX                                  (3.32) 

Assume 234 qp   

In view of (3.32), we have 

 
246246 16,2,16 qqAqBqqX    

Then, the corresponding sides and area H of the integer isosceles heron triangle are given by 

Sides: 
33246246 64,464,464 qqqqq    

      24633 16128 qqqH    

A few numerical examples are given in the Table 3.13 below: 

 

Table: 3.13 Numerical examples 
  q  Heron Triple Area Perimeter 

1 2 (1040, 1040, 8) 258048 2088 

2 3 (331812, 331812, 24) 2292986880 663648 

3 2 (746512, 746512, 24) 5159669760 1493048 

2 2 (65552, 65552, 4096) 134184960 135200 

 

Instead of (3.32), equation (3.31) is also satisfied by 

pqX 2                                                     (3.33) 

223 qpB                                                      (3.34) 

0,22  qpqpA                                                    (3.35) 

One may write equation (3.34) as the system of double equations as shown below: 

 System: 1  BqpBqp  ,2
 

 System: 2  1,3  qpBqp  

Consider System: 1.The corresponding sides and area H of the integer isosceles heron triangle are given by 

Sides:     32424 8,2,2 BBBBB   

      2438 BBBH   

A few numerical examples are given in the Table 3.14 below: 

 

Table: 3.14 Numerical examples 

B  Heron Triple Area Perimeter 

2 (40, 40, 64) 768 144 

3 (180, 180, 216) 15552 576 

5 (1300, 1300, 1000) 600000 3600 

4 (544, 544, 512) 122880 1600 

 

Note that 6*Perimeter is a Nasty number. 

For System: 2, the corresponding sides and area H of the integer isosceles heron triangle are given by 

 Sides:            32322323223 128,36413644,36413644  kkkkkkkkkkkkk  

         kkkkkkkH 36413641232 23233
  

A few numerical examples are given in the Table 3.15 below: 
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Table: 3.15 Numerical examples 

k  
Heron Triple Area Perimeter 

2 (4031, 4031, 1000) 15624000 9062 

3 (29755, 29755, 2744) 322826112 62254 

5 (444221, 444221, 10648) 18863570880 899090 

4 (133589, 133589, 5832) 3099358080 273010 

 

It is worth to note that, equation (3.31) is also represented as the system of double equations as shown below: 

System: 1  1,6  XABXA  

 System: 2  BXABXA  ,5  

 System: 3  24 , BXABXA   

Consider System: 1.The corresponding sides and area H of the integer isosceles heron triangle are given by 

 Sides: 

 32345623456 128,424120320480384128,424120320480384128  kkkkkkkkkkkkk

    kkkkkkkH 6308012096321216 234563
  

A few numerical examples are given in the Table 3.16 below: 

 

Table: 3.16 Numerical examples 

k  
Heron Triple Area Perimeter 

2 (31252, 31252, 1000) 15624000 63504 

3 (235300, 235300, 2744) 322826112 473344 

5 (3543124, 3543124, 10648) 18863570880 7096896 

4 (1062884, 1062884, 5832) 3099358080 2131600 

 

It is observed that Perimeter is a perfect square. 

For System: 2, the corresponding sides and area H of the integer isosceles heron triangle are given by 

Sides:     344 8,12,12 BBBBB   

   18 44  BBH  

A few numerical examples are given in the Table 3.17 below: 

 

Table: 3.17 Numerical examples 

B  Heron Triple Area Perimeter 

2 (68, 68, 64) 1920 200 

3 (492, 492, 216) 51840 1200 

5 (6260, 6260, 1000) 3120000 13520 

4 (2056, 2056, 512) 522240 4624 

 

Consider System: 3.The corresponding sides and area of the integer isosceles heron triangle are given by 

Sides:     32222 8,12,12 BBBBB   

     18 25  BBH  

A few numerical examples are given in the Table 3.18 below: 

 

Table: 3.18 Numerical examples 

B  Heron Triple Area Perimeter 

2 (40, 40, 64) 768 144 

3 (180, 180, 216) 15552 576 

5 (1300, 1300, 1000) 600000 3600 

4 (544, 544, 512) 122880 1600 

 

It is to be noted that 6*Perimeter is a Nasty number. 

2.3.5. Pattern: 5 

Let the sides of integer isosceles heron triangle be
22,, cbaa  . Employing the Heron’s formula for area H, we 

have 

  2222
22

4
4

cba
cb

H 


                                                   (3.36) 
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Let  22222 4 cbax                                                                (3.37) 

which is in the form of well-known Pythagorean equation and is satisfied by 

  rsx 2                                                        (3.38) 

  2222 srcb                                                           (3.39) 

0,2 22  srsra                                                    (3.40) 

Here equation (3.39) represents the numerical relation for 2R numbers. Choosing suitable values for r and s and 

using (3.40), the value of a is obtained and the corresponding area is an integer. 

A few numerical examples are given in the Table 3.19 below: 

 

Table: 3.19 Numerical examples 
Heron Triple Area Perimeter 

(20, 20, 32) 192 72 

(73, 73, 96) 2640 242 

(601, 601, 480) 132240 1682 

(1546, 1546, 780) 583440 3872 

(3361, 3361, 3360) 4890480 10082 

(6052, 6052, 12096) 1330560 24200 

(114145, 114145, 106272) 5367958128 334562 

 

It is observed that 3* Perimeter is a Nasty number. 
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