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Abstract: In this paper, we construct a sequence of Special Dio
3-tuples for centered square numbers involving half companion
sequences under 3 cases with the properties D(-2), D(-11) &
D(-26).
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. INTRODUCTION

In Number theory, aDiophantine equationis apolynomial
equation, usually in two or more unknowns, with the end goal
that solitary the integer solutions are looked for or
contemplated [1-4]. The word Diophantine alludes to the
Greek mathematician of the third century, Diophantus of
Alexandria, who made an investigation of such conditions and
was one of the primary mathematician to bring symbolism
into variable based mathematics.

Various mathematicians considered the problem of the
occurrence of Dio triples and quadruples with the property
D(n) for any integer n and besidesfor any linear polynomial in
n[5-7]. In this unique circumstance, one may refer for a
comprehensive review of different problems on Diophantine
triples [8-10]. In [11], half companion sequence of
diophantinetripleswereinvestigated. These results motivated
us to examine for non-extendable specia dio triples with
elementsinvolving centered square numbers. This paper aims
at constructing a sequence of Special Dio 3-tuples for
centered square numbersinvolving half companion sequences
under 3 cases with the properties D(-2), D(-11) & D(-26).

I1. NOTATIONS

CSn : Centered Square number of rank n.
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[Il. BASICDEFINITION
A set of three different polynomials with integer coefficients
(ai, a,, as)is said to be a specia dio 3-tuple with property
D(n) if & *a, +(a,. +aj)+n is a perfect square for
al 1<i< j <3, where N may be non-zero integer or
polynomia with integer coefficients.

IV. METHOD OF ANALYSIS:

Case 1:
Forming sequence of Special dio 3-tuples for centered

squar e number s of consecutiveranks Nand N+1

Let a, =CS, =n’+(n-1°? &
a,=CS  ,=(n+1)°+n’

be Centered Square numbers of rank N and N+1
respectively such that a,a, +a, +a, —2 is a perfect

square say .
Let P be any non-zero whole number such that

aa,+a +a,-2=p4" ()
aa,+a,+a,—2=7y, @)
Assume f3, = X +a.y, any, = X +a,Y,,
it becomes X12 = (a1 +1)(a2 +1)y12 -3 ©)

Therefore, 3, =4n° —2n+3
with theinitial solution X, =2n*+1, y, =1
On subdtitution of the values of @, and ,81 in equation (1),
we get

a,=8n*+5=2(CS, +CS,,)+1
Hence, Thetriple (CS“ CS,..,2(CS, +CS,.)) +1) isa
special dio 3-tuple with property D(-2) .
Now let ‘a," be any non-zero whole number such that

aza4+a2+a4_2:ﬂ22 4

ag,+a,+a,—2=y; (5)
Introducing the linear transformations,
Po=%+8Y, 72 =X% +&Y, (6)

Using some algebra from (4), (5) and (6), we have

Published By:
Blue Eyes Intelligence Engineering



https://en.wikipedia.org/wiki/Mathematics
https://en.wikipedia.org/wiki/Polynomial_equation
https://en.wikipedia.org/wiki/Polynomial_equation
https://en.wikipedia.org/wiki/Equation
mailto:c.saranyavinoth@gmail.com
mailto:janakikarun@rediffmail.com
https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijrte.C5083.098319&domain=www.ijrte.org

Half Companion Sequences of Special Dio 3-Tuples Involving Centered Square Numbers

X, =4n°+2n+3, y,=1
Therefore, S, =12n°* +2n+9
Substituting /3, in (4) we have,
a, =18n’ +6n+13=CS,, , +12
The triple (CS,.,, 2(CS, +CS,,,) +1CS,,, +12) is
aspecial dio 3-tuple with property D(-2) .
Now let ‘@' be any non-zero whole number such that

8,8, + 8+ 85~ 2= f; @)
a4as+a4+as_2:732 )
Introducing the linear transformations,
Ba=Xs+ a3y 73 =%X+&,Y; ©)

Using some algebra from (7), (8) and (9), we have
X, =12n* +2n+9

Therefore, 3, =30n° +18n+23
Substituting S, in (7) we’ve

a; =50n° +10n+37=CS,,,, + 36
Hence, (2(CS, +CS, ;) +1,CS,,., +12,CS,,, + 36)
is a special dio 3-tuple with property D(-2) .
Hence, {8, 8,, 80} {85, 8,,8,} (@, 8,8} .. forms
sequence of specia dio 3-tuples with property D(-2) .

Some numerical illustrations satisfying the property are listed
in the following tablel:

Some numerical illustrations satisfying the property are listed
in the following table 2:

TABLE 2
N (3, @ &) (20, 3, ) (3, &, 3) D(-11)
3| (1341,103) | (41, 103277) (103,277,721) 11
4| (2561,167) | (61,167,433) | (167,4331141) | -11
5| (41,85247) | (85247,625) | (247,6251661) | -11
6| (61,113,343) | (113,343853) | (343,853,2281) | -11
7| (85,145,455) | (145,455,1117) | (455,1117,3001) | -11
Case 3:

Forming sequence of Special dio 3-tuples for centered
square numbersof rank Nand N+ 3

Let 8, =CS,
a2 =CSn+3
Proceeding as in earlier cases, we  get
a,=8n°+16n+13=2(CS, +CS_.)-15
a, =18n* +54n+53=CS, . +12
a, =50n° +130n+121=CS,, , +36
~{a,8,,a;},{a,,a,,8,} .{a;,8,,8;}... forms haf

companion sequences of special dio 3-tuples with the
property D(—26).
Some numerical illustrations satisfying the property are listed

in the following table 3:

TABLE 3
n| (& &) (%0, 3, &) (%8, &4, &) D(-26)
TABLE 1 3 (13,61,133) (61,133,377) (133,377,961) -26
4 | (25,85,205) (85,205,557) | (205,557,1441) -26
n ) B, ) B, ) 4, D(-2
(2, . %) (8. 2 ) (2, 2, %) 2) 5| (41,113293) | (113,293,773) | (293,773,2021) -26
3 (13,25,77) (25,77,193) (77,193,517) -2
a1 (541133 AL 133 305 133 305 877 > 6 | (61,145,397) | (145,397,1025) | (397,1025,2701) | -26
(2541133) | (41,133,325 | (133,325877) - 7 | (85,181,517) | (181,517,1313) | (517,1313,3481) | -26
5| (41,61,205) | (61,205493) | (205,493,1337) 2
6| (61,85293) | (85,293,697) | (293,697,1897) -2 V. CONCL USION:
7 | (85,113,397) | (113,397,937) | (397,937,2557) 2 ' '
In this paper, we have introduced a few examples of
Case2: developing a sequence of specia dio-tuples for centered

Forming sequence of Special dio 3-tuples for centered
square numbersof rank Nand N+ 2

Let a, = CS,
a2 = CSn+2
Proceeding asin case 1, with property D(—11) ,
we get,
a,=8n"+8n+7=2(CS,+CS,,,)-5
a, =18n*+30n+25=CS, ,+12
a; =50n*+70n+61=CS, , + 36

- {a,a,,a;},{a,,8;,8,},{a;,a,,a}... forms half
companion sequences of specia dio 3-tuples with the
property D(—11).
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square numbers of different ranks with reasonable
properties. To finish up one may look for other sequence of
triples or quadruples for different numbers with their
relating properties.
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