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Abstract:  Inthiscommunication,weachievespecial Diophantinetriplesinvolvingsecond-
orderpolynomials,wheretheproductofanytwomembersofthesetsubtractedbytheir sum and
increased by  integer-coefficient  polynomial  yields a  perfect  square.
AlsoprovidesgraphicalrepresentationoftheDio-3TriplesusingMATLAB.
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1. INTRODUCTION
The enormous numbers of unresolved issues in number theory that appear to be
solvablefrom the outside make it attractive. Unsolved issues in number theory are
unsolved for areason,ofcourse. Althoughtheyappearto besimple,numbershave
aremarkablycomplex structure that we only partially comprehend [9-13].Diophantus
researched
thefeaturethattheproductofanytwooftheirseparatecomponentsisonelessthanasquare
hasaverylonghistory.If x;.x+nisaperfectsquareforevery1<i<;j<s,thena

collectionofsuniquenon-nullintegers(g1,82,. ..vvervvenen. g,)isreferredtoasaDios-tuplewith
attributesD(n). AnumberofmathematiciansexploredtheexistenceofDiophantinetriples

withtheproperty  D(n)foranyintegernand,moreover,foranylinearpolynomialinz.
OnemightnowrecommendathoroughexaminationofmanytopicsrelatingtoDiophantinetriples[ 1—

8].
Inthisstudy,weprovideuniqueDiophantinetriples (a,b,c) involvingpolynomials,
where the product of any two members of the set, subtracted by their sum, and
increasedbyaninteger-
coefficientpolynomialisaperfectsquare. Alsoprovidesgraphicalrepresentationofthe ~ Dio-
3TriplesusingMATLAB.

2. NOTATION

star,:Starnumberofrankn=6n(n-1)+1

3. BASICDEFINITION

Asetofthreedifferentsecondorderpolynomialwithintegercoefficients (a,,a,.a,)is
saidtobeaspecialDiophantinetriplewithproperty D(n)ifaxa, —(ai+a;)+n isa

perfectsquareforall 1 <i<j<3 wherenmaybenon-zerointegerorpolynomialwithintegercoefficients.
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4. ANALYTICALAPPROACH

4.1. Developmentofthedistinctivedio-
3triplesusingthesecondorderpolynomial6n’-6n+1and6n®-18n+1

Leta=6n>-6n+1andb=6n>-18n+1

ab—(a+b)+72n+10=36n"-144n+1081"+72n+9
=(6n"—12n-3)
=2
(1)
Equation(1)isaperfectsquare.

ab—(a+b)+72n+10=\"whereA=6n"—12n-3

Allowingctobeanon-zerointeger,
ac—(a+c)+72n+10=p’ (2)
be—(b+c)+72n+10=0’ 3)

Solving(2)and(3)onemayget

(a-by+Hb—a)(72n+10)=(b-1)’*—~(a—1) &’ 4)

Settingu=y+(a—1)Tandw=y+(b—1)T
(%)

ApplyingEquation(5)in(4)onemayget
y*=(b-1)(a—1)T*+72n+9(6)
Initialsolutionof(6)isgivenby,

ys(6n"-12n-3) andTy=1
Sincep=y+(a—1)Tandw=y+(b—1)T,weobtainthat,
u=12n"-18n-3
Therefore,theequation(2)becomes,

ac—c—a+712n+10= ],lz
=(6n"—6n)c=144n"-432n"+258n*+30n
=c=24n"-48n-5
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Hence, the triples (a,b,c)=(6n"—6n +1,6n"—18n +1,24n"-48n —5)are
Diophantinetripleswiththeproperty D(72n+10).

Thefollowingtableprovidessomenumericalillustrations.

Tablel
n DiophantineTriples D(72n+10)
1 (1~-11,-29) 82
2 (13,-1,-5) 154
3 (37,1,67) 226
4 (73,25,187) 298

RemarkableObservation:

It is noted that, the above second order polynomial is of theform
(ab, ¢ = (star, , star, _, — 12, A4star, _+ T2n -153)
Alsoallthetriplesareoddwithevennumberattributes.

4.2. Developmentofthedistinctivedio-
3triplesusingthesecondorderpolynomial 6n°—6n+1and6n’—30n+31

Leta=6n"—6n+1andb= 6n°~30n+31

ab—(a +b)-36n +145=36n"-2881°+720n*~576n+144
=(6n"-24n+12)*
=\’ (7

Equation(7)isaperfectsquare.
ab—(a+b)-36n+145=)>whereA=6n"-24n+12Allowingc

tobeanon-zerointeger,
ac—(a+c)-36n+145=y’ (8)
be—(b+c)-36n+145=’ ©)

Solving(8)and(9)onemayget
(a—b)+(b—-a)(-36n+145)=(b-1)W'~(a—1) " (10)
Settingu=y+(a—1)Tandw=y+(b—1)T

(1)
ApplyingEquation(11)in(10)onemayget
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y*= (b-1)(a —1)T*-36n+145(12)
Initialsolutionof(12)isgivenby,

y= (6n°-24n+12) andTy=1
Sincep=y+(a—1)Tandw=y+(b—1)T,weobtainthat,
u=12n"-42n+12
Therefore,theequation(7)becomes,

ac—c—a-36n+145= ],lz
=(6n"—18n)c=144n"-10081"+20587"-990n
=c=24n"-96n+55

Hence, the triples (a,b,c)=(6n"-6n+1,6n"-30n+31,24n"~96n+55)are
Diophantinetripleswiththeproperty D(=36n+145).

Thefollowingtableprovidessomenumericalillustrations

Table2
n DiophantineTriples D(-36n+145)
1 (-11,7,-17) 109
2 (-11,-5,-41) 73
3 (1,-5,-17) 37
4 (25,7,55) 1

RemarkableObservation:

It is noted that, the above second order polynomial is of theform
(ab, ¢ = (star, ,  Star, _,— 6, Astar, s+ T2n -
237).Alsoallthetriplesandtheirattributesareodd.

4.3. Developmentofthedistinctivedio-
3triplesusingthesecondorderpolynomial6n°—5and6n’—12n+13

Leta=,6n-5anda ., =6m’—12n+13

ag ., +30=36n"-72n’-24n*+60n+ 25
=(6n"—6n-5)"
=)\2 (13)
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Equation(7)isaperfectsquare.
ag ,, +30=A*whereA=6n"-6n->5

Allowingctobeanon-zerointeger,
a¢ +30 =p’a (14)

L 430 =0 (15)

Solving(14)and(15)onemayget

(a0, )e=p=o’
(16)
Settingpi=a,+Aandw=a, +\
7)
ApplyingEquation(17)in(16)onemayget
c=a+a, +2\
= 24n*- 24n —
14(18)

Hence, the triples (a,a , ,,0)=(6n"5,6n"—12n+13,24n°~24n—14)are
DiophantinetripleswiththepropertyD(30).

Thefollowingtableprovidessomenumericalillustrations

Table3
n DiophantineTriples D(30)
1 (1,-5,-14) 30
2 (19,1,34) 30
3 (49,19,130) 30
4 (91,49,274) 30

RemarkableObservation:

It is noted that, the above second order polynomial is of the form
(a,a, ,c)=(star,+6n—-6,star,_+6n,4star, ,+96n—162)
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5. CONCLUSION

In this article, we have shown a few instances of how to build unique Dio 3
tuplesinvolving the second order polynomial with the right attributes. Also provides
graphicalrepresentation of the Dio-3 Triples using MATLAB. In conclusion, one can
look for Dio3tuplesforvariouspolynomials withtheircorrespondingattributes.
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