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There exist a finite number of Pythagorean triples that have a common leg. In this paper we derive the formulas that generate pairs of
primitive Pythagorean triples with common legs and also show the process of how to determine all the primitive and nonprimitive
Pythagorean triples for a given leg of a Pythagorean triple.

1. Introduction

A Pythagorean triple (PT) is a triple of positive integers
(a,b, c), which satisfy the Pythagorean equation

at+ bt =7 1)

where ¢ represents the length of the hypotenuse; a and b
represent the lengths of the other two sides (legs) of a right
triangle. We say a Pythagorean triple (a, b, c) is primitive if
the numbers a, b, and ¢ are pairwise coprime (see [1]).

Several methods have been formulated that generate
Pythagorean triples (see [2-9]). For instance, the most com-
mon one is the classical Euclid formula [10, 11]:

(a,b,c) = (n2 - mz, 2nm, "+ mz) 2)

whenever 0 < m < m; n,m € Z. A triple generated by this
method is primitive if and only if (n,m) = 1 and (n — m) is
odd. Note that (n—m) is odd if n, m have opposite parity [12],
orn+m = 1(mod2).

Now by Euclid’s general formula, any Pythagorean triple,
primitive and nonprimitive triples, can be written as (k(n* —
m?), k(2nm), k(n* +m?)), where k is some positive integer and
n, m are as defined in [10, 11].

Pythagorean triples form different patterns that can be
classified and applied in various fields such as cryptog-
raphy; see [13-20]. For instance, there exist Pythagorean
triples (a,b,c) that have identical legs; e.g., (20,21,29)

and (20,99,101) are two primitive triples with a = 20,
while (20, 15,25) and (20,48,52) are nonprimitive triples
with the same leg. Similarly (105,88,137), (105,208,233),
(105,608,617), and (105,5512,5513) are four primitive
Pythagorean triples which have 105 as the identical leg. The
nonprimitive triples which share the leg 105 are discussed in
Example 1.

In [1], Sierpinski states and proves that there exist only
a finite number of Pythagorean triples with a given leg a.
He further states and proves that, for each positive integer
n, there exist at least n different Pythagorean triples with the
same leg a, where a € Z*. For instance, if we take

_ 2’n+1

>

bk _ 2’k (22n—2k _ 1) , (3)

G = ok (22n—2k + 1)

where k = 0,1,2,--- ,n — 1, then we obtain n Pythagorean
triples (a, b, ¢,) with the same leg a and with different
hypotenuses.

It is also stated in [1] that it is not easy to prove that,
for each positive integer n, there exist at least n different
primitive Pythagorean triples with an identical leg. However
in this paper we prove formula for determining pairs of prim-
itive Pythagorean triples which have identical legs. We also
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TABLE 1: Pairs of primitive Pythagorean triples with identical leg,
even.

n m 2nm n* —m? n* +m?
3 2 12 5 13
6 1 12 35 37
5 2 20 21 29
10 1 20 99 101
7 2 28 45 53
14 1 28 195 197
9 2 36 77 85
18 1 36 323 325

show how to determine all the primitive and nonprimitive
Pythagorean triples which have a given identical leg.

2. Pairs of Pythagorean Triples with
Identical Leg

Consider the following pairs of primitive Pythagorean triples
which can be generated from the equation

(a,b,c) = (an, n* — mz, "+ mz) . (4)

From Table 1, we observe that, for each pair of triples with
identical leg, the difference between the hypotenuse and the
odd leg is either 8 or 2. We then have

a+b*=(b+8)?, (5)

a+d*=d+2)>. (6)
Solving (5), we obtain

a*+b* =b> +16b + 64

2
16b=a" - 64 7)
1
b=—a*-4.
16

Observe from Table 1 that a is the form a = 4(2k + 1) where
k € Z*. Substitute this to obtain

b= %[4(2k+1)]2—4=4k2+4k+1—4

=4k 4k + -3 =4k (k+1) -3, (8)
c=4k(k+1)-3+8=4k(k+1)+5.
In a similar way, we can obtain b = 16k(k + 1) + 3 and ¢ =

16k(k + 1) + 5 from (6).
We have thus derived the following.
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Proposition 1. If a is an even leg of the Pythagorean triple
(a,b,¢), then the following pair of equations produce primitive
Pythagorean triples with identical leg a:

(a,b,¢)

4k +1),4k (k+1)—3,4k (k +1) +5) 9)
(4(2k+1),16k(k+1)+ 3,16k (k+ 1)+ 5)
forallk € Z".

Proof. We show the first equation in (9) is a Pythagorean
triple.

@+ b7 = (8k+4) + (4 + 4k - 3)’
= 64k” + 64k + 16 + 16k* + 16Kk — 12k*
+16k> + 16k* — 12k — 12k* =12k +9  (10)
= 16k* + 32k> + 56k* + 40k + 25
= (4i? + 4k + 5)2 =%
We then show it is a primitive Pythagorean triple. By Euclid’s
formula,

(a,b,¢) = (an, n —mt ot + mz) (1)

is a primitive Pythagorean triple if (n,m) = 1,n > m > 0, and
n, m are integers of opposite parity.

Now,
2nm = 4 (2k + 1) (12)
n*—m’ =4k (k+1)-3 (13)
n*+m’ =4k (k+1)+5 (14)

To solve for n and m, add (13) and (14), to obtain

21 = 8k* + 8k +2 =

W =4k + 4k + 1 = (15)
n=(k+1)

forallk e Z*.
Subtract (13) from (14) to get

2m’ =8 =
(16)
m=2

Clearly (n,m) = ((2k+1),2) = 152k +1 > 2 forall k € Z,
and

n+t+m=2k+1+2=2(k+1)+1=1(mod2). 17)

Therefore (9) is a primitive triple.

The last equation in (9), that is, (a,b,c) = (4(2k +
1),16k(k + 1) + 3,16k(k + 1) + 5), can be shown in a similar
manner. [l
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TABLE 2: Pairs of primitive Pythagorean triples with identical leg,
odd.

n m n* —m? 2nm n* +m?
4 1 15 8 17

8 7 15 112 113

5 2 21 20 29

11 10 21 220 221

6 1 35 12 37
18 17 35 612 613

8 3 55 48 73
28 27 55 1512 1513

Now, consider pairs of PPTs with identical leg, odd, and,
similarly, these can be obtained from (2).

From Table 2, we have two cases considering the differ-
ence between the hypotenuse and the leg b.

Casel. Ifc = b+ 1, we have
a+b*=b+1)

A+ =b"+2b+1

a>=2b+1
(18)
b:az—l’
2
2 2
c:b+1:a 1+1:a 1
2 2

Observe, from Table 2, that a is a semiprime; that is, a =
pq where p and g are primes, p > q.

Case II. In this case, for some prime g, we have
2, 12 2\2
a +b = (b +q )

az+bzzbz+2qu+q4

a* =2bq" +q*
(19)
b:az_q4
2¢*
2 4 2, 4
c:b+q2:a Zq +q2:a +2q.
2q 2q

Substitute a = pq in both cases to obtain the following.

Proposition 2. Let a be the odd leg of a Pythagorean triple
(a,b,c), and then

04 -0 p+q
o272

o= ( (pa)’ -1 (pq)2+1> o
P9,

>

2 2

produce a pair of primitive Pythagorean triples with identical
odd leg a, for all odd primes p, q with p > q.

Proof. Now
2 2\2
a2+b2:(pq)2+<PZQ> - P’

4 2 2 4 4 2 2 4
+P _2P4q +q =P +2P4q +q (21)

2
=<P2+q2) -2
2

that is, the first equation in (20) is a Pythagorean triple. We
then show it is primitive. Since both p and g are odd primes,
let

nz—m2=pq (22)
2 2
2nm=p 2q (23)
)
nrmt =L ;q. (24)
Add (22) and (24) to get
2, 2
2n2:P ;rq +pq =

(25)
n = <p i q>2 =
2
"= P+ q’
2
and subtract (22) from (24) to obtain
2, 2
2m* = P ;q - pq —
P -2pq+q’
P R el < Sk SRPRNEN (26)
4
m= p-q q.
2

But p and g are odd primes so p = 2r + 1 and g = 2s + 1 for
somer,s € Z" with r # s. Substitute p and g in n and m to
obtain

n_p+q_(2r+1)+(25+1)
2 2

pP—q9 Q2r+1)-(2s+1) 3
2 2 B

It follows that the first equation in (20) is a primitive
Pythagorean triple for n and m are consecutive positive
integers and, hence, are of opposite parity and (n,m) = 1.
The second equation in (20) can be shown in a similar
way. (]

=(r+s)+1,
(27)

m =

(r+s).



In [21, 22], a formula is given which determines the
number of primitive Pythagorean triples that have a common
leg. However, these formulas do not show how to obtain
the primitive Pythagorean triples. In Proposition 6, we show
how to determine all the primitive as well as nonprimitive
Pythagorean triples for a given leg of a Pythagorean triple.

For easy reference, we first state and prove the following.

Lemma 3 (see [21, 22]). Consider the triple (a, b, c) of positive
integers with a as the even leg. Then the number of primitive
Pythagorean triples with a as a common leg is

29071 if4 | g
P (a) = (28)
0 if4ta,

where w(t) is the number of prime divisors of a.

Proof. If (a,b,c) is a primitive Pythagorean triple and a is
even, then we have integers n and m such that a = 2nm,
0<m<mn (nym)=1,and n+ m = 1(mod?2). Each such
pair uniquely determines (a, b, ¢). Since nm is even, there is
no solution unless 4 | a. Suppose 4 | a, and suppose 7 is even,
without loss of generality. If P(a) denotes the set of prime
divisors of a, any subset of P(a) uniquely determines #, and
hence m, since no prime p; can divide both nand m. There are
29071 choices of n, and hence as many choices of expressing
a in the form 2nm with (n,m) = landn+m = 1(mod 2). O

Lemma 4 (see [21, 22]). Let (a,b,c) be a Pythagorean
triple with a as the odd leg. Then the number of primitive
Pythagorean triples with a as a common leg is given by

P* (a) = 2901 (29)

where w(t) is the number of prime divisors of a. Also P*(1) =
0.

Proof. We wish to count the number of positive integer pairs
n, m such that v — m? = awith 0 < m < n, (n,m) = 1, and
n+ m = 1(mod 2). The parity of a forces both factors n + m,
n—m to be odd, so that n, m are of opposite parity. Moreover
(n + m,n —m) = 1. Choosing the prime factors for one of
n+m, n—m determines the prime factors of the other, and #,
m are uniquely determined from n + m, n — m. However since
we must reserve the larger factor of a for n + m, only half of
all the subsets count. O

The following lemma will be useful in the proof of the
proposition below.

Lemma 5. Consider the Pythagorean triple T = (a,b, c) with
a as the even leg. T is not primitive Pythagorean triple if any of
the following hold:

(1) ifais odd
(2) ifa = 2r where r is odd
(3) ifa=2.
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Proof. 1f (a,b,c) is a primitive Pythagorean triple, then we
have integers n and m such that a = 2nm, 0 < m < n,
(n,m) = 1,and n + m = 1(mod 2). If a is odd, we contradict
a = 2nm. If a = 2r where r is odd, then »n and m are both
odd, but then n +m = 1(mod2).Ifa = 2, thenn=m=1,a
contradiction. O

We extend the Lemmas 3 and 4 to determine all the
primitive and nonprimitive Pythagorean triples that have a
common leg, either odd or even.

Proposition 6. Let (a,b,c) be a Pythagorean triple. Define
P(a) = 2°O7 where w(t) is the number of prime divisors
of a, and R(a) = Zle 2901 ywhere for some d; € Z* such
that d; | a, w(t;) is the number of prime divisors of a/d; for
which (a/d;, b/d;, c/d;) is a primitive Pythagorean triple. Then
the number of primitive and nonprimitive Pythagorean triples
that have a common leg a is P(a) + R(a).

Proof. Suppose the leg a is odd, then (a,b,c) = (n2 -
m?, 2nm, n* +m?) is a primitive Pythagorean triple if 0 < m <
n, (n,m) = 1 and n + m = 1(mod 2). Then a is of the form

a=plpypl (30)
where p;, p,, ..., p, are odd primes and e, e,,...,e, € Z".
By factorization,
nz—mzz(n+m)(n—m). (31)

We solve for n and m such that xy = a where=n+m, y = n-
m, and x > y for all pairs (n,m) in which 0 < m < n,(r,s) =
1 and n + m = 1(mod2). Each of these pairs corresponds
to a primitive Pythagorean triple. By Lemma 4, if w(¢) is the
number of prime divisors of a, then the number of primitive
Pythagorean triples with common leg a is given by " (a) =
2w(t)—1.

If (a, b, c) is a nonprimitive triple then a, b, and ¢ have a
greatest common divisor d # 1. The possibilities of d are the
factors of a. We eliminate d for the case when a/d = 1, that
is, the case when a = d. This is because a/d is the leg of a
Pythagorean triangle and should satisfy a/d > 3.

Let the remaining cases of d be D = {d;,d,,...,d,} for
somek € Z". For each d; € D, (a/d;,b/d,, c/d;) is a primitive
Pythagorean triple when

a 2 2

—=n"-m",

d;

b

— = 2nm, 32
7 (32)
C 2 2

—=n"+m

d.

1

for0 <m<n,(n,m)=1,andn+m = 1(mod 2).

Let the number of prime divisors of a/d; be w(t;), for each
d;. Then there are 2"! primitive Pythagorean triples with
a common leg, a/d;. Each of these triples is then multiplied
by d; to obtain nonprimitive Pythagorean triples with the leg
a.
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The number of all the nonprimitive Pythagorean triples
for all d; € D is given by

R* (a) _ 2w(t1)—1 + 2(4)(t2)—1 Tt 2’ou(tk)—l

(33)
2w(t,-)—l )

™~

Il
—

Then all primitive and nonprimitive Pythagorean triples are
given by P (a) + R"(a) where 2" (a) and X" (a) are as
defined.

Now, suppose that the leg a is even, then (a,b,c) =
(2nm, - mt o + mz) is a primitive Pythagorean triple if
0 <m < n,(n,m)=1,and n+m = 1(mod 2). The leg a is of
the form

2nm =20 piipst - pl =
. (34)
- e 3 €,
nm=2""p'py - p,
where py, p,,..., p,areodd primesandeg, e;, e,,...,e, € Z*.

Now the set of generating pairs of positive integers, (1, 1)
that have opposite parity, are relatively prime and n > m are

mm e [rm ) [m
. 322 [ [ 2]

nm nm e .
)it
That is, by Lemma 3, if P(a) denotes the set of prime divisors
of a, any subset of P(a) uniquely determines 7, and hence m,
since no prime p; can divide both  and m. There are 2°®)~!
choices of n, and hence as many choices of expressing a in the
form 2nm with (n,m) = 1.

Suppose (a,b,c) = (2nm, nt—mi it +m?)isa nonprim-
itive Pythagorean triple. Then a, b, and ¢ have a greatest
common divisor d # 1. The possibilities of d are drawn from
the factors of a. We consider all d such that (a/d,b/d,c/d) is
primitive. Two cases arise.

(35)

Case I. By Lemma 5, we eliminate any d such that a/d is odd;
a/d = 2r where r is odd and a/d = 2. Moreover, as the even
leg of a Pythagorean triangle, a/d > 3.

Let the remaining values of d be D = {d,,d,,...,d,} for
somek € Z". For each d; € D, (a/d;,b/d,, c/d;) is a primitive
Pythagorean triple when

i—2nm

di_ ’

b 2 2

—=n -m’, 36
) (36)
C 2 2

—=n"+m

d

forO <m<n, (n,m)=1,andn+m = 1(mod 2).
We then find all pairs (1, m) such that nim = a/2d;. Each of
these pairs of (1, m) produces a primitive Pythagorean triple,

TABLE 3: Primitive Pythagorean triples with common leg a = 105.

n m n* —m? 2nm n* +m’
53 52 105 5512 5513
19 16 105 608 617
13 8 105 208 233
1 4 105 88 137

which is then multiplied by d; to produce a nonprimitive
triple with leg a as desired.

Case 1I. We consider d such that a/d; > 1, odd. Then a/d; =
n* — m* and we proceed to determine the primitive triples
as described above, for odd case of a. The primitive triples
obtained are then multiplied by d; to obtain nonprimitive
triples with a leg equal to a.

The number of these nonprimitive Pythagorean triples for
each d, is 2°)™" where w(t,) is the number of prime divisors
ofa/d;, i=1,2,...,k. The sum of all these triples is

% (a) = zw(tl)_l + zw(tz)—l bt zw(tk)—l

37
2oo(ti)—l ( )

M=

1

Then the number of all primitive and nonprimitive Pythag-
orean triples is

Pa)+ R (a), (38)

as desired, where &(a) and % (a) are as defined above. (I

We illustrate this with some examples.

Example 1. The proof of Proposition 6 lays out an easy way of
determining all the Pythagorean triples, both primitive and
nonprimitive, that have an identical leg.

Consider the Pythagorean triples with an identical leg
a = 105. If (105, b, ¢) is a primitive Pythagorean triple, then
a=n-m=m+mm-m) = 105 = 105x 1 =
35x3 =21x5 =15x7. Solve for n, m if xy = 105, where
x = n+mand y = n— m such that x > y. We obtain
(n,m) = {(53,52),(19,16),(13,8),(11,4)}, which produce
the four primitive Pythagorean triples shown in Table 3.

These numbers of primitive triples produced agree with
Lemma 4; that is,

P(105) = 2071 =231 =y (39)

Now suppose (105, b, c) is nonprimitive, then 105, b, and
¢ have a greatest common divisor d # 1. The possibilities of d
ared € {3,5,7,15,21, 35,105}. In this case, we only eliminate
d = 105, that is, the case when a = d. We then consider the
remaining values of d.



Letd = 3. Then (35,b/3, ¢/3) is primitive if

n—m? = 35,
b
2nm = —,
3 (40)
n+m? = <
3

where n > m > 0 such that (n,m) = 1 and n +m = 1(mod 2).
Now35 =n? —m?> = (n+m)(n—m).But 35 = 35 x 1 =
7 x 5, so that (n,m) = {(18,17), (6, 1)}. These produce the
nonprimitive triples:

{3(35,612,613),3(35,12,37)}
(41)
= {(105, 1836, 1839) , (105, 36, 111)} .

In a similar way, d = 5 leads to the triples {(105, 1100, 1105),
(105,100,145)}. If d = 7, we have {(105,784,791), (105,
56,119)}. Finally, each of d = 15, 21, and 35, respec-
tively, leads to the triples (105, 360, 375), (105, 252,273), and
(105, 140, 175).

Observe the number of nonprimitive Pythagorean triples
described for each d in Table 4.

Example 2. Leta = 2nm = 420 = 2* x 3 x 5 x 7. This implies
nm = 210 and by considering its factors, the possible set of
pairs of (n,m) are

(n,m) = {(210, 1), (105,2), (70,3) , (42,5), (35,6)

(30,7),(21,10), (15, 14)} . (42)
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TABLE 4: Number of nonprimitive Pythagorean triples with com-
mon leg a = 105 for each value of d.

a

d - w(t;) 20l
3 35 2 2
5 21 2 2
7 15 2 2
21 1 1
35 1 1
Total 8

TABLE 5: Primitive Pythagorean triples with common leg a = 420.

n m 2nm n—m’ n* +m’
210 1 420 4099 44101
105 2 420 11021 11029
70 3 420 4891 4908
42 5 420 1739 1789
35 6 420 1189 1261
30 7 420 851 949
21 10 420 341 541
15 14 420 29 421

These produce the eight primitive Pythagorean triples shown
in Table 5.

Suppose (420, b, ¢) is nonprimitive, then 420, b, and c have
the greatest common divisor d # 1. The possibilities of d are

de{2,3,4,5,6,7,10, 12,14, 15,20, 21, 28, 30, 35, 42, 60, 70, 84, 105, 140, 210, 420} . (43)

Two cases arise.

In the first case, by Lemma 5, we eliminate all d such
that 420/d is odd, 420/d = 2r where r is odd and 420/d =
2. Moreover 420/d # 1. These conditions exclude the fol-
lowing set d € {2,4,6, 10, 12, 14, 20, 28, 30, 42, 60, 70, 84, 140,
210, 420}.

We consider each of the remaining cases of d, that is,
{3,5,7,15,21,35,105}.

Letd = 3, and then (140,b/3, ¢/3) is primitive when

140 = 2nm,
n* —m? :é
3’ (44)
nt+m? = E,
3
where n > m > 0 such that (n,m) = landn +m =

1(mod2). Now nmm = 70 and the possibilities satisfying the

conditions above are (n,m) = {(70, 1), (35, 2), (14, 5), (10, 7)}.
These produce the primitive triples

{(140,4899,4901) , (140, 1221, 1229), (140, 171,221),
(45)
(140,51, 149)} .

Multiply each of these primitive triples by d = 3 to obtain

{(420, 14697, 14703) , (420, 3663, 3687) ,
(46)
(420,513, 663), (420, 153, 447)} ,

as desired.

In a similar way the other values of d lead to the non-
primitive triples shown in Table 6.

Secondly, we consider d such that a/d is odd. Then d €
{4,12, 20, 28, 60, 84, 140}.

Let d = 4, and then a/d = 420/4 = 105 and as such
105 = n* — m% b = 2nm, and ¢ = n*> + m>. This has been
solved in Example 1. We obtain (n,m) = {(53,52),(19, 16),
(13,8),(11,4)}, which produce triples as in Table 7.

Note that when a/d = 105, nonprimitive triples are
generated as well. However we find that such triples will be
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TaBLE 6: Nonprimitive Pythagorean triples with common leg a = 420 for each odd value of d.

d (n,m) Primitive Triple Non-primitive Triple
5 (42,1) (84,1763, 1765) (420, 8815, 8825)
(21,2) (84, 437, 445) (420, 2185, 2225)
(14, 3) (84, 187, 205) (420, 935, 1025)
(7, 6) (84, 13, 85) (420, 65, 425)
7 (30,1) (60, 899, 901) (420, 6293, 6307)
(15,2) (60, 221, 229) (420, 1547,1603)
(10, 3) (60, 91, 109) (420, 637, 763)
(6,5) (60, 11, 61) (420, 77, 427)
15 (14, 1) (28,195, 197) (420, 2925, 2955)
(7,2) (28, 45, 53) (420, 675, 795)
21 (10,1) (20, 99, 101) (420, 2079, 2121)
(5,2) (20, 21, 29) (420, 441, 609)
35 (6,1) (12, 35, 37) (420, 1225, 1295)
(3,2) (12, 5,13) (420, 175, 455)
105 2,1) (4,3,5) (420, 315, 525)

TABLE 7: Nonprimitive Pythagorean triples with common leg a = 420 for each even value of d.

d (n, m) Primitive Triple Non-primitive Triple
4 (53,52) (105, 5512, 5513) (420, 22048, 22052)
(19, 16) (105, 608, 617) (420, 2432, 2468)
(13, 8) (105, 208, 233) (420, 832, 932)
a1, 4) (105, 88, 137) (420, 352, 548)
12 (18, 17) (35, 612, 613) (420, 7344, 7356)
(6,1) (35,12, 37) (420, 144, 444)
20 (11, 10) (21, 220, 221) (420, 4400, 4420)
(5,2) (21, 20, 29) (420, 400, 580)
28 8,7) (15, 112, 113) (420, 3136, 3164)
(4,1) (15, 8, 17) (420, 224, 476)
60 (4,3) (7, 24, 25) (420, 1440, 1500)
84 (3,2) (5,12, 13) (420, 1008, 1092)
140 2,1) (3, 4,5) (420, 560, 700)

produced in the remaining values of d. For example, primitive
triples generated when d = 12 are (35,612,613) and (35,
12, 37), which on multiplying by 12 leads to (420, 7344, 7356)
and (420, 144, 444), respectively. But (420,7344,7356) and
(420, 144, 444) are, respectively, multiples of (105, 1836, 1839)
and (105, 36, 111), which are nonprimitive triples when a =
105. As such to avoid repetition, we only take the primitive
triples that arise from each d.

Repeat the process for other values of d to obtain
the triples shown in Table 7.

We see, from Tables 5-7, that there are 8 primitive and 32
nonprimitive Pythagorean triples with 420 as a common leg.
3. Conclusion

Propositions 1 and 2 define infinitely many pairs of primitive
Pythagorean triples that have identical legs. It remains an

open problem for one to extend the formulas in these
propositions and generalize for any n number of primitive
Pythagorean triples which have identical legs.

Proposition 6 presents a simple technique of finding all
the primitive and nonprimitive Pythagorean triples associ-
ated with a given value, the leg of a Pythagorean triple. This
makes it easy to classify Pythagorean triples, with respect
to the values of the legs, and investigate different properties
that might be of interest to a researcher. For instance,
one can easily classify Pythagorean triples by considering
the divisibility of legs by any positive integer or legs of
Pythagorean triples that satisfy some sequences, among many
other properties.

Data Availability

The data used to support the findings of this study are
included within the article.



Conflicts of Interest

The authors declare that there are no conflicts of interest
regarding the publication of this paper.

Acknowledgments

This work was done while the first author was conducting his
Ph.D. research at Strathmore University, and he would like to
acknowledge the University for financial support.

References

[1] W. Sierpinski, Pythagorean Triangles, Dover Publications, Inc.,
Mineola, NY, New York, USA, 2003.

[2] J. Rukavicka, “Dickson’s method for generating Pythagorean
triples revisited,” European Journal of Pure and Applied Math-
ematics, vol. 6, no. 3, pp. 363-364, 2013.

[3] A. E Horadam, “Fibonacci number triples,” The American
Mathematical Monthly, vol. 68, pp. 751-753, 1961.

[4] E R. Bernhart and H. L Price, Herons Formula, Descartes
circles, and Pythagorean triangles, 2005, https://arxiv.org/abs/
math/0701624.

[5] H. L. Price, The Pythagorean Tree: A New Species, 2008, https://
arxiv.org/abs/0809.4324.

[6] J. L. Poet and J. Vestal, “Curious consequences of a miscopied
quadratic,” The College Mathematics Journal, vol. 36, no. 4, pp.
273-277, 2005.

[7] A. Carvalho and C. P. Santos, “A very useful Pythagorean tree,”
in Proceedings of the Recreational Mathematics Colloquium II,
University of Vora, Portugal, April 27-30, 2011, J. N. Silva, Ed.,
pp- 3-15, Associao Ludus, Lisboa, 2012.

[8] P. W. Wade and W. R. Wade, “Recursions that produce
Pythagorean triples,” The College Mathematics Journal, vol. 31,
no. 2, pp. 98-101, 2000.

[9] D. McCullough and E. Wade, “Recursive enumeration of
Pythagorean triples,” The College Mathematics Journal, vol. 34,
no. 2, pp. 107-111, 2003.

[10] D. M. Burton, Elementary Number Theory, McGraw-Hill, New
York, NYY, USA, 2002.

[11] W. J. Spezeski, “Rethinking pythagorean triples,” Applications
and Applied Mathematics. An International Journal (AAM), vol.
3, no. 1, pp. 100-112, 2008.

[12] D. W. Mitchell, “An alternative characterisation of all primitive
pythagorean triples,” The Mathematical Gazette, vol. 85, no. 503,
pp. 27-35, 2001.

[13] M. Gnanaguruparan, “Recursive hiding of secrets in visual
cryptography,” Cryptologia, vol. 26, no. 1, pp. 68-76, 2002.

[14] S. Kak, Pythagorean Triples and Cryptographic Coding, 2010,
https://arxiv.org/abs/1004.3770.

[15] S.Kak and M. Prabhu, “Cryptographic applications of primitive
pythagorean triples,” Cryptologia, vol. 38, no. 3, pp. 215-222,
2014.

[16] Y. Kothapalli, Indexing Properties of Primitive Pythagorean
Triples for Cryptography Applications, 2011, https://arxiv.org/
abs/1101.4236.

[17] A. Luma and B. Rauf, “Data encryption and decryption using
new pythagorean triple algorithm,” in Proceedings of the World
Congress on Engineering 2014, vol. I, WCE 2014, London, UK,
2014.

Journal of Mathematics

[18] K.Maniand A. Devi, “Modified DES using different keystreams
based on primitive pythagorean triples,” International Journal of
Mathematical Sciences and Computing, vol. 3, no. 1, pp. 38-48,
2017.

[19] A. Overmars and S. Venkatraman, “Pythagorean-platonic lat-
tice method for finding all co-prime right angle triangles,”
International Journal of Computer and Information Engineering,
vol. 11, no. 11, 2017.

[20] T.Lakshmanan and M. Muthusamy, “A novel secure hash algo-
rithm for public key digital signature schemes,” International
Arab Journal of Information Technolog, vol. 9, no. 3, 2012.

[21] T. A. Jenkyns and D. McCarthy, “Integers in Pythagorean
triples;” Bulletin of the Institute of Combinatorics and Its Appli-
cations, vol. 4, pp. 53-57,1992.

[22] A. Tripathi, “On Pythagorean triples containing a fixed integer;,”
The Fibonacci Quarterly, vol. 46/47, no. 4, pp. 331-340, 2008/09.


https://arxiv.org/abs/math/0701624
https://arxiv.org/abs/math/0701624
https://arxiv.org/abs/0809.4324
https://arxiv.org/abs/0809.4324
https://arxiv.org/abs/1004.3770
https://arxiv.org/abs/1101.4236
https://arxiv.org/abs/1101.4236

Advances in Advances in . Journal of The Scientific Journal of
Operations Research Decision Sciences  Applied Mathematics World Journal Probability and Statistics

|nternational
Journal of
Mathematics and
Mathematical
Sciences

Journal of

Optimization

Hindawi

Submit your manuscripts at
www.hindawi.com

International Journal of
Engineering
Mathematics

International Journal of

Analysis

Journal of : Advances in ] Mathematical Problems International Journal of Discrete Dynamics in
Complex Analysis Numerical Analysis in Engineering Differential Equations Nature and Society

International Journa!

of
Stochastic Analysis Mathematics Function Spaces Applied Analysis Mathematical Physics

Journal of Journal of Abstract and ; Advances in



https://www.hindawi.com/journals/jmath/
https://www.hindawi.com/journals/mpe/
https://www.hindawi.com/journals/jam/
https://www.hindawi.com/journals/jps/
https://www.hindawi.com/journals/amp/
https://www.hindawi.com/journals/jca/
https://www.hindawi.com/journals/jopti/
https://www.hindawi.com/journals/ijem/
https://www.hindawi.com/journals/aor/
https://www.hindawi.com/journals/jfs/
https://www.hindawi.com/journals/aaa/
https://www.hindawi.com/journals/ijmms/
https://www.hindawi.com/journals/tswj/
https://www.hindawi.com/journals/ana/
https://www.hindawi.com/journals/ddns/
https://www.hindawi.com/journals/ijde/
https://www.hindawi.com/journals/ads/
https://www.hindawi.com/journals/ijanal/
https://www.hindawi.com/journals/ijsa/
https://www.hindawi.com/
https://www.hindawi.com/

