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Abstract: We obtain non-trivial integral values for the sides
f the Pythagorean triangle such that
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interesting relations between the sides of the Pythagorean
triangle are presented.
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I. INTRODUCTION
One well known set of solutions of the Pythagorean

equation x* + y2 =7° are

x=2ab, y=a’—b’ and z=a’+b*. Many
mathematicians has been used this set of solutions to
obtain the non-zero integral values for x,y and z [1-3]. As
a new approach, in this paper we introduce another set of
solutions

X=2A+1 y=2A’+2Aand z=2A" +2A+1

for the equation X* + y2 =7°. By using this solution we
obtain three non-zero integers x,y and z under certain
relations satisfying the equation X%+ y2 =7° [4-6]. In
this communication, we present yet another interesting
Pythagorean triangle where in each of which the ratio
Area
a(Hypotonuse)—4a¥ may be
(Perimeter)
expressed as a perfect square.

I1. METHOD OF ANALYSIS
Taking A>0 to be the generators of the Pythagorean
triangle  (  xy,z ), the assumption that

(Area) 2
(Perimeter)

leads to the Pellian equation Y? = DX? +a where D =
2a, not a perfect square and A = X.

a(Hypotonuse) —4a

For the clear understanding we consider the following
two cases:

1) a=3 (odd number)sothat D=6

ii) a=4 (evennumber)sothatD =8

Case (i):
When a = 3 the equation

Y?=DX’+a @)
becomes

Y?=6X?+3 )

Let (X, Yo)=(13) be the initial solution of (2).
Consider the Pellian

Y?=6X%+1 ®)
Let ()?0, )70) = (2, 5) be a solution of equation (3).

" Ava You

-1 1 3

0 11 27
109 267

2 1079 2643

3 10681 26163

Using Brahmagupta lemma the general solution (>~(n, yn)
of equation (3) is given by
§ +6% = [5+ 2«/6}

Wheren=0,1,2,3..... 4
Since irrational roots occur in pairs

g, ~V6%, =| 5-26 |
Wheren=0,1,2,3... (5)

is also a solution.
From equations (4) and (5), we obtain

g, = %[(5+ 26) " +(5-246 )1} (6)
and

:%[(m@)”” _(5_2@)“”]
(7)
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Using the equations (6) and (7), the solutions of equation

(2) is given by

A1+1 = xn+1 =

2.6

n=-1,0,1,23...

8”52

n=-1,0,1,2,3...

I11. NUMERICAL EXAMPLES
Observations:
1. The Recurrence relations for X and Y are

X, —10X_,,+ X, =0and
Y ,—10Y,,+Y,, =0,

n+l
For all values of n, both X and Y are odd.

For all values of n, Y, , is divisible by 3.

24X...Y,., isdifference of two squares.

X+ X, = O(mod 10) and
Y.+ Y, =0(mod10)

n+3

a ~ b

Case (ii ):

When a = 4, the equation (1) leads to

Y2=8X?+4 (8)

Let (XO, yo) = (2, 6) be initial solution of equation (8).

To obtain the general solution of (8) consider the Pellian

Y2=8X%+1 )

Let (%, )70) =(1, 3) be the initial solution of equation

©)

Then the general solution of equation (9) is given by

RO

and

-l (e

n=0,1,2,3,...

Therefore, the general solution of equation (8) is

allen o) (o652

e s

Y, = [(wg)"“ +(3_4§)"”]

n=0,123...

Numerical Examples

: APrl Yn+1
0 2 6

1 12 3

2 70 198
3 208 1154
z 2378 6726

Observations:

(1]

(2]

(3]

(4]

(6]

1. The recurrence relations for X and Y are
Xn+3 _6Xn+2 + Xn+1 =0and

Yn+3 _6Yn+2 +Yn+1 =0
2. For all values of n, both X ., and Y, are
even.

3. Forallvaluesof n, Y, , isdivisible by 3.
4. X3+ X,,, =0(mod6)and

Y,.; +Y,,, =0(mod6)

n+3 n

REFERENCES
Dicdsen,L.E., History of theory of number, Vol.ll, Chelsea
Publishing Company, New York (1952).

Smith, D.E., History of Mathematics, Vol.l and Il, Dover
Publications, New York (1953).

W.Sierpinski, Pythagorean triangles, Dover publications,
INC, New York, 2003.

M.A.Gopalan V. Sangeetha and Manjusomanath,”
Pythagorean  triangle and  Polygonal = number”,
CayleyJ.Math. , 2013, Vol 2(2), 151-156.

M.A.Gopalan and B.Sivakami,”Pythagorean triangle with
hypotenuse minus 2(area/perimeter) as a square integer”,
ArchimedesJ.Math. 2012, Vol 2(2), 153-166.

M.A.Gopalan,  Vidhyalakshmi,  E.Premalatha  and
R.Presenna, “Special Pythagorean triangles and Kepricker
numb-digit dhuruva numbers”, IRIMEIT, Aug, 2014, Vol
1(4), 29-33.

DOI:10.17605/0SF.10/VTB9Y

Page 19



ISSN: 2277-3754
ISO 9001:2008 Certified

International Journal of Engineering and Innovative Technology (1JEIT)
Volume 6, Issue 2, August 2016

DOI:10.17605/0SF.10/VTB9Y Page 20



