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Abstract:
This paper concerns with the study of constructing a special Dio quadruples (a,b,c,d) such that the product of any two
elements of the set added with their sum and increased by two is a perfect square.
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1. Introduction
The problem of constructing the sets with property that the product of any two of its distinct elements is one less than a square has

a very long history and such sets were studied by Diophantus[1]. A set of m positive integers{a, , a,...... a,,} is said to have the

property D(n), 1t £ Z — {o} jf a;a; +n , aperfect square for all 1=i=<j=<m andsuchasetis called aDiophantine m-

tuples with property D(n).  Many mathematicians considered the construction of different formulations of Diophantine
quadruples with the property D(n) for any arbitrary integer n and also for any linear polynomials in n. In this context, one may
refer [2-13] for an extensive review of various problems on Diophantine quadruples. This paper aims at constructing special dio —
quadruples where the special mention is provided because it differs from the earlier one and the special Dio — quadruples is
constructed where the product of any two members of the quadruples with the addition of the some members and the addition of
two satisfies the required property

2. Special Dio - Quadruple with Property D(2)

Let@=3" and® = 3" | 2 petwo integers such that &% + @ + & | 2 js 3 perfect square.
Let Cw{n) be any non-zero integer such that

BT+ 0Cyn) +3"+ 2= aj (1)
Cy(3" +3)+ 3"+ 4= S} @)
Eliminating Cx ("} from (1) and (2), we obtain

@™ +3af -@"+ DEF =12 3)
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Setting

gy = Xy + (3" 4+ 10Ty )
By = Xy + (3" +3)Iy (5)
in (3), we get

X3 =(3"+43"+3)T5+1 (6)

whose general solution is
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N+1 N +1
X (n) = %{[(3” +2)+3%" 4 4%3" +3} +[(3” +2)—/3%2" 4+ 4%3" +3} }
N +1 N+1
Ty (n) = ! [(3” +2)+3%" 4 4%3" +3} —K(s” +2) =32 4 4*3" +3ﬂ

24320 L 4%3" 43

(7)

Substituting N=1 in (7) and (4) and employing (1), we get,

Cyin)=16=+3%" +36+3"" + 188+3" + 119

Note that the triple (ﬂ’ = Cl':ﬂ:') is a special Dio-triple with property D(2)

Again, substituting N=2 in (7) and (8) and employing (1) we get,

Caln) = [(Be3®3" L 443" L 763" L4208 +3" - 36+3™ + 40) - 1]

It is seen that the {ﬂ- b, C,(n), C:'[ﬂ]'} is a special Dio-Quadruple with property D(2). The repetition of the above process leads
to the result that the quadruple (a,b,Cy_1(n),Cy (n)),),

N=1,2,34........... is a special Dio — Quadruple with property D(2).
Some Numerical examples are tabulated below:

ia,b,C,Cyq) (a,b.Cy.C3) (e, b.C3.C3) (a.b,C3.Cy)
(3,5,19,1979) (3,5,1979,194039) (3,5,194039,19013959) (3,5,19013959,
1863174059)
2 (9,11,43,21251) (9,11,21251,10243463) (9,11, 10243463, (9,11,4937328439,
4937328439 ) 2379782064659)
3 (27,29,115,390107) (27,29,390107, (27,29,1311543095, (27,29,4409407498759,
1311543095) 409407498759) 4824426699288139)

Table 1: Special Dio — Quadruple with property D(2)

3. Conclusion
This paper concerns with the construction of special dio - quadruples with property D(2). One may search for special dio-
quadruples consisting of special numbers with suitable property.

4, References

1. Abu Muriefah F.S and Al-Rashed .A, some Diophantine quadruples in the ring Z[¥ —2] Math. Commun. 9,1-8, 2004.

2. Assaf.E and Gueron.S, Characterization of regular Diophantine quadruples, Elem. Math. 56, 71-81, 2001.

3. Bashmakova.l.G(ed.), Diophantus of Alexandria, Arithmetic’s and the book of polynomial numbers, Nauka Moscow,
1974

4. Dujella.A, Some polynomial formulas for Diophantine quadruples, Grazer Math. Ber.328, 25-30, 1996.

5. Dujella.A, Some estimates of the number of Diophantine quadruples, Publ. Math. Debrecen 53, 177-189,1998.

6. Filipin.A and Fujita.Y, Any polynomial D(4)-quadruple is regular, Math. Commun. 13 ,45-55, 2008.

7. Filipin.A, An irregular D(4)-quadruple cannot be extended to a quintuple, Acta Arith.136,167-176,2009.

8

9

1

Franusic Z., Diophantine quadruples in the ring Z[¥ —27] Math. Commun. 9,141-148,2004.
. Franusic.Z, Diophantine quadruples in Quadratic Fields, Dissertation, University of Zagreb, 2005 (in Croatian)
0. Gopalan.M.A, Srividhya.G, Diophantine quadruples for Fibonacci and Lucas numbers with property D(4), diophantus
J.Math. 1,15-18,2012.
11. Gibbs.P, Diophantine quadruples and Cayley’s hyperdeterminant, XXX Mathematics Archive math. NT/0107203
12. Gibbs.P, Adjugates of Diophantine Quadruples, Integers 10,201-209,2010.
13. G.Srividhya, Diophantine quadruples for Fibonacci numbers with property D(1), Indian journal of mathematics and
Mathematical Sciences 5,57-59, 2009

52 | Vol 2 Issue 5 May, 2014




