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THE DIOPHANTINE EQUATION A*+48*=c* +4D*
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No parametric solutions of the diophantine equation A*+4B* = C* + 4D* have been obtained earlier. In this paper.
two parametric solutions of this equation have been explicitly obtained and it is indicated how more parameteric
solutions may be generated.
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The diophantine equation
A*+ hB*=c*+ D e ()

has been considered earlier by Gerardin (quoted by Dicksonz, pp. 647-48) and Choudhry‘. While
numerical solutions have been recorded for 75 positive integral values of h <101, no parametric
solution of (1) is known for any value of A which is not a perfect fourth power. We give below
two parametric solutions of (1) when h = 4.

To solve the equation
A*+4B* = C*+4D", )
we write
A= (2 +2a-2)0+aB.B=2a6+p,C= (o +20+2)8+ af, D= . . (3)

Substituting these values in (2), we get
(P +2a-2)0+aB)* + 42a8+P* - (P +2a+2)0+af)* - 48" = 0.
which, on simplification, reduces to
0 (& +20+2) O +Qa+1)Bo+ B} (o +40° —200+4) 8+ (o =2) ) = 0.

.. (&)
We take

B=’ +40%-20+4. . (5)

when the only non-zero rational solution of (4) is given by

=— ot +2. - (6)
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Substituting these values of B and 6 in (3), we get the following solution of (2):

A=200+20F +8a—4,B=0o —40f - 20— 4, }
(7

C=200-20°+8a+4,D=a’ +4c’ — 20 +4
As a numerical example, when « = 1, we get the following solution of (2):
A=8B=9C=12,D=1.

It has been shown by Choudhry' that using one non-trivial solution of (2), other non-trivial
solutions can be obtained. In the present case, using the parametric solution (7) of (2), we can derive
a new parametric solution of (2). This new solution is of degree 13 and writing (¢, ¢}, ¢5. ...  C,)

. — -2 . . . .
to denote the polynomial ¢ of' + ¢, of' '+c2 o' "7+ .. +c, we may write this parametric solution

of (2) as follows:

A = (4, -2, 568, 592, 1696, 11752, -3136, 41600, ~ 6080. 47008.
2944, 9472, -2048. - 128),

B = (1, 32, — 296, — 184. — 5876, 1520, — 20800, 3136, — 23504,
— 6784, — 4736. — 9088. 64, — 256).

C = (4. 2, 568, — 592. 1696, — 11752, — 3136. — 41600. - 6080,

— 47008, 2944, — 9472, — 2048. 128).

D = (1, - 32, - 296. 184, — 5876. — 1520, — 20800. — 3136.
- 23504. 6784, - 4736, 9088, 64, 256).

The process may be repeated to obtain moré parametric solutions of eq. (2).
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