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Abstract— We scrutinize for three particular polynomials with integer coefficients to such an extent that the result of any
two numbers expanded by a non-zero number (or polynomials with number coefficients) is a perfect square.

Keywords— Dio triples, pyramidal numbers, Hexagonal pyramidal number, polynomials, integers, perfect square.

l. INTRODUCTION 1. METHODOLOGY

In Math, a Diophantine equation is a polynomial equation, Case 1:

the word Diophantine suggests the Greek mathematician of ~ Construction of the Diophantine triples involving
the third century. Diophantus of Alexandria, who made an hexagonal pyramidal number of rank n and n+1:
examination of such conditions and was one of the Let a= 6p§ and p=6p°’, be hexagonal
foremost mathematicians to bring symbolism into variable idal b £ rank q 1 ivel
based math. The mathematical examination of Diophantine ~ PYramidal numbers ot ran ) N and N+1 respectively.

problems that Diophantus began is as of now called  Now, a=6pS and b=6p.,,

Diophantine analysis. While particqlar conditions present ab+(—4n4+2n3+26n2+12n+1):16n6+72n5+109n4+60n3+n2—6n
such a confound and have been considered from the start of

; : : ; : :(4n3+9n2+3n+1)Z

time, the meaning of general speculations of Diophantine

equations (past the theory of quadratic constructions) was  ab+(-4n*+2n®+26n? +12n+1)=(4n> +9n* +3n+1f = —(1)

H th
an achievement of the 20™ century. Equation (1) is a perfect square,

In [1-5], speculation of numbers was discussed. In [6-12], ab+(— 4n* +2n° +26n° +12n +1)= a’
Diophantine triples and quadruples with the property for where a =4n®+9n2 +3n+1

any number and besides for any straight polynomials were Let ¢ be non-zero integer such that,
discussed. This paper targets creating Dio-Triples where bc+(—4n4+2n3+26n2+12n+1):ﬂ2
the consequence of any two members from the triple . s ) )
expanded by a non-zero number (or polynomials with ca+(—4n +2n°+26n +12n+1):7/ —(3)
integer coefficients) satisfies the property. In this manner, Choose f/=X+by and y =x+ay,

we present three fragments where in all of which we find 2 2

the Dio triples from Hexagonal Pyramidal number of (2)_(3):> c(b—a): y =

different cases with their relating properties. = C(b - a) = (b +a+ Za)(b — a)
=c=a+b+2«x

Il. RELATED WORK
c=16n°+36n*+22n+8
NOTATION: =c=(2(a+b-10n-4))
pﬁ : Hexagonal pyramidal number of rank N.
BASIC DEFINITION: Therefore, the triple

A set of three distinct polynomials with integer coefficients  {a.b.(2(a+b—10n—4))}={6pg.6p2... (26 pS +6pS., —10n—4))}
(a,,a,,a,) is said to be Dio triple with property D(n) s, a Do triple  with  the  property
S _ o D(-4n® +2n° + 26n% +12n +1).

if 8;*a; +n is a perfect square for all 1<I< <3,  g; 0 nimerical examples satisfying the above triple are
where N may be non-zero number or a polynomial with given below in the following table.

integer coefficients.
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TABLE 1
n Dio Triples D(—4n* +2n® + 26n? +12n +1)
0 (0,6,8) 1
1] (64282) 37
2 | (42132324) 81
Section-B:

Construction of the Diophantine triples involving
hexagonal pyramidal number of rank n and n+2:

Let a=6p° and b=6p’, be hexagonal

pyramidal numbers of rank N and N+ 2 respectively.

Now, a=6p’ and b=6p°,

ab+(20n® +84n? +64n +1)=16n° +120n° +313n* +318n° + 67n? + 42n
= (4n® +15n% +11n +1f

ab+(20n° +84n? +64n +1)= (4n° +15n° +11n +1f = ?

Equation (4) is a perfect square,

ab+ (20n3 +84n° +64n +1)= a?

where o =4n®+15n° +11n+1
Let ¢ be non-zero integer such that,

bc+(20n° +84n? +64n +1)= 42
ca+(20n3 +84n% +64n +1): 7?
Choose £ =X+Dby and y =x+ay
6)-(6)=clo-a)=7*- 5
=clb-a)=(b+a+2a)b—a)
=c=a+b+2«x
¢ =16n%+60n* +80n + 44
= c=(2(a+b—36n-40))
Hence, the triple
{a.b,(2(a+b—36n—40))}={6p¢ 6pS,,.(2(6pF +6pf,, ~36n—40))} 1S
a Dio triple with the property D(20n® +84n” +64n +1).

Some numerical examples satisfying the above triple are
given below in the following table.

TABLE 2
n Dio Triples D(20n° +84n% + 64n +1)
0 (0,42,44) 1
1 (6,132,200) 169
2 | (42300572) 625

Section-C:
Construction of the Diophantine triples involving
hexagonal pyramidal number of rank n and n+3:

Let a=6p° and b=6p°, be hexagonal

pyramidal numbers of rank N and N+ 3 respectively.
Now, a=6p° and b=6p° ,
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ab+ (— 4n* +26n° +212n% +174n +1)=16n6 +168n° +613n* +864n° + 271n* —132n

= (an® + 21n% + 21n +1f
ab+(-4n* +26n° +212n% +174n +1)= (4n° + 21n° + 21 +1f =
-(7)
Equation (7) is a perfect square,
ab-+(—4n* +26n° +212n% +174n+1)=a? where

a=4n*+21n*+21n+1
Let ¢ be non-zero integer such that,

be+(—4n* +26n° +212n% +174n+1)= 47
ca+(—4n*+26n° + 21202 +174 +1)= —(9)
Choose = X+by and y=Xx+ay,
8)-(9)=clb-a)=y" -5
=clb—a)=(b+a+2a)b-a)
=C=a+b+2«x
c=16n°+84n* +166n+134
= c=(2(a+b—-84n-130))
Therefore, the triple

{a.b,(2(a+b-84n-130))}= {6p.6pS... (2(6p¢ +6pE,; —84n 130 )}

is a Dio triple with the
D(—4n® +26n° + 212n? +174n +1) .

Some numerical values satisfying the above triple are
given below in the following table.

property

TABLE 3
N | DioTriples | D(-4n‘+26n° +212n% +174n +1)
0 | (0132134) 1
1| (6,300,400) 409
2 | (42570930) 1341

IV. CONCLUSION AND FUTURE SCOPE

We have presented the Dio triples involving hexagonal
pyramidal numbers. To conclude one may look for triples
or quadruples for different numbers with their relating
properties.

REFERENCES

[1] Beardon, A.F. and Deshpande, M.N., “Diophantine triples”, The
Mathematical Gazette, vol.86. pp. 258-260, 2002.

[2] Bugeaud, Y.Duyjella, A. and Mignotte, M., “On the family of
Diophantine triples” {K-1, K+1, 16K3-4K}, Glasgow Math. J.
vol.49. pp. 333-344, 2007.

[3] Carmichael, R.D. “Theory of numbers and Diophantine triples”,
Dover Publications.

[4] Deshpande, M.N. “Families of Diophantine triples”, Bulletin of
the Marathwada Mathematical Society, vol 4. pp. 19-21, 2003.

[5] Hua, LK. “Introduction to the Theory of Numbers”, Springer-
Verlag, Berlin-New York, 1982.

[6] Janaki, G. and Saranya, C., “Construction of the Diophantine
Triple involving Pentatope Number”, International Journal for
Research in Applied Science & Engineering Technology, vol.6.
Issue 111, March 2018.

42



Int. J. Sci. Res. in Mathematical and Statistical Sciences

[7] Janaki, G. and Saranya, C. “Special Dio 3-tuples for pentatope
number”, Journal of Mathematics and Informatics, vol.11,
Special issue, 119-123, Dec 2017.

[8] Janaki, G. and Saranya, C., “Half companion sequences of
special dio 3-tuples involving centered square numbers”,
International Journal for Recent Technology and Engineering,
vol.8, issue 3, 3843-3845, September 2019.

[9] Saranya C., and Janaki G., “Some Non-extendable Diophantine
Triples involving centered square numbers”, International
Journal of Scientific Research in Mathematical and Statistical
Sciences, vol 6, Issue 6, 105-107, December 2019.

[10] Saranya C., and Achya. B., “Special Diophantine triples
involving square pyramidal numbers”, Indian Journal of
Advanced Mathematics, Volume 1, Issue 2, 27-29, October
2021.

[11] Saranya C., and Mahalakshmi, E., “Dio-Triples involving
pentagonal pyramidal numbers”, International Journal of
Scientific Research in Mathematical and Statistical Sciences,
vol 8, Issue 6, 45-48, December 2021.

[12] Saranya C., and Achya. B., “Diophantine triples involving
square pyramidal numbers”, Advances and Applications in
Mathematical Sciences, Volume 21, Issue 3, 1541-1547,
January 2022.

© 2022, IJSRMSS All Rights Reserved

Vol. 9, Issue.4, Aug 2022

AUTHORS PROFILE

Dr. C. SARANYA received the B.Sc., M.Sc., M.Phil.,
from Seethalakshmi Ramaswami College (Autonomous),
Affiliated to Bharathidasan University, Tiruchirappalli,
and Ph.D., degree in Mathematics from Cauvery College
for Women (Autonomous), Affiliated to Bharathidasan
University, Tiruchirappalli, South India. She published
nearly 41 papers in reputed international journals. Her
research area is Number Theory.

Ms. K.IMANJULA received the B.Sc., M.Sc., degree in
Mathematics from Cauvery College for Women,
Bharathidasan University, Tiruchirappalli, South India.

43



