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ABSTRACT
We search for three non-zero distinct integers a, b, ¢ such that, if a non-zero integer is added to the sum of any pair of
them as well as to their sum, the results are all squares.
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INTRODUCTION
The problem of constructing the sets with property that product of any two of its distinct elements is one
less than a square has a very long history and such sets we have studied by Diophantus [1]. A set of m

positive integers {a,,d,,d;,....... a, } issaid to have the property D(n) , n € Z —{0} if aa;,+nisa

perfect square forall 1 <7 < j < m and such a set is called a Diophantine m-tuple with property D(n).

Many mathematicians considered the construction of different formulations of Diophantine Triples with
the property D(n) for any arbitrary integer n and also, for any linear polynomials in n. In this context, one
may after [2-14] for an extensive review of various problems on Diophantine Triples. In [15-19], the
construction of special Dio - Triples, special Dio - Quadruples are considered and the special mention is
provided because it differs from the earlier one and the special Dio-Triple (special Dio-Quadruple) is
constructed where the product of any two numbers of the triple (quadruple) with addition of the same
member and the addition with a non-zero integer or a polynomial with integer co-efficients satisfies the
required property. This paper aims at constructing an interesting triple where, the sum of any two
members of the set or their sum such that, if a non- zero integer is added to the sum of any pair of them
as well as to their sum, the results are all squares.

METHOD OF ANALYSIS:

Let N be any given non-zero integer. Let a, b, ¢ be three non-zero distinct integers such that
a+b=x>+N2%+u?+2Nx+2Nu+2ux— N (1
btc=x>+N?+v? +2Nx+2Nv+2vw— N (2)
a+b+c=x>+N2+w? +2Nx+2Nw+2wx - N (3)

From (1) and (3), we get

c=2(w—u)x+2(w—u)N + w? —u? (4)

From (2), note that
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b=x> +2(N+v+u—w)x+N2 +2(v+u—w)N-|—v2 +ul-wr-N (5)
From (3) and (2), we get

a=2w-v)x+2(w—v)N + w? —1? (6)

It is noticed that each of the expressions a +b+ N,b+c+ N,a+ b+ c+ N is a perfect square.

Now, a+c+N:(4w—2u—2\/)x+(4w—2u—2v)N+N+2w2 —u?—y? :y2 (say) (7

Given the values of u,v,w and N, it is possible to solve (7) for Xx. Thus, substituting these values of
u,v,w,N and X in (4) - (6), we get the integers a,b,c such that the sum of the any two as well as the

sum of the three added with N respectively a perfect square.

A few examples are presented in the table below:

u [ vI]iw]|[ N X a b c

0 1 3 2 10]’12—147’l+1 4x+16 X2—14 6x+21

0 1 3 2 101’12—671—3 dx+16 X2—14 6x+21
REMARK

If (xo R yo) is any solution of (7) for given u,v,w and NV, then infinitely many solutions satisfying (7)

are obtained from the relations

X, =X+ n’a —2nyg

Vn =(=D"(yg —na) (€

It is worth mentioning here that, employing (8) , one obtain many triples (a, b, ¢) satisfying the

conditions considered in this problem for given values ofu,v,w and N .

CONCLUSION

In this paper, we have considered an interesting Diophantine problem of constructing triples, which are
such that, in each triple, the sum of any two as well as their sum, when added with a non-zero integer,
represents a perfect square. The beauty of many Diophantine problems lies in the fact that they are
neither trivial nor difficult to analyze. To conclude, one may investigate several further add new explicit
Diophantine problems.
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