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ABSTRACT:

This communication focuses on formulating numerical relation to second order Ramanujan numbers.
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Introduction:

It is well-known that, if a non-zero positive integer n is expressed as the sum of two squares in two different ways, then, the integer n is called Second
order Ramanujan number. Mathematically, a non-zero positive integer n is said to be Second order Ramanujan number provided n = a? + b? = ¢? + d?,
where a, b, ¢, d are non-zero distinct integers. The above relation is known as the numerical relation to the Second order Ramanujan number and the
integers a, b, c, d are called base integers. In [1], various methods to solve the above numerical relation for obtaining the integer values to the base integers
a, b, ¢, d are illustrated. In [2], different approaches to formulate numerical relation for different Second order Ramanujan numbers from the given
numerical relation are illustrated. In [3, 4], the authors have obtained the numerical relation to second order Ramanujan numbers from the integer solutions
of the pell equation through employing the method of factorization. Here this communication focuses on formulating numerical relation to second order
Ramanujan numbers through employing the well-known identity (A — B)? = A% + B? — 24B.

Method of analysis:

Consider the well-known identity
(A—B)?> =A%+ B2 —24B
and write it as
(A—B)?+24B = A* + B? )
The above equation (1) will represent the numerical relation to the Second order Ramanujan number provided the product 2*A*B is a perfect square.
Choice 1:
Let
A= (2k*+ 12k + 18)B
(1) = (2k* + 12k + 18)2 + 1 = (2k? + 12k + 17)% + (2k + 6)?
Choice 2:
Let
A= k22257 1g2n B = ﬁZm, 2AB = ZZStha,ZnﬁZm
(1) = (k2t22s—1a2n _[;Zm)z + (Zskcanﬁm)z — (k2t22s—1a2n)2 + (ﬂZm)Z
Choice 3:
Let

(1) = (thaZn _ 225—1BZ‘m)Z + (zsﬂmktan)Z — (chaZn)z + (225—1ﬁ2m)2
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