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(306 years of the birth of Leonhard Euler)
ABSTRACT. We continue to develop some algebraic identities related to the power three as:
(a?c? + a?d? + b%c? + b%2d?)® = [ac(a? — 3b?)(c? — 3d?)]? + [ad(a? — 3b?)(3c? —
d?)]? + [bc(3a? — b?)(c? — 3d?)]? + [bd(Ba? — b?)(3c? — d?)]2.
. Identities
Lemma 1. For a,b € R, then
(a®? + b?)2® = [a(a? — 3b?)]? + [b(3a® — b?)]?.
Proof. In previous paper [1, p. 3], we proof that
(1) R +y)P = [2(x + y)(x? — 4xy + y*)]? + [2(x = y)(x* + 4xy + y D)%
Expanding the left-hand side of (1), we have
2) [(x + )% + (x = )] = [2(x + y)(x* — 4xy + y?)]* + [2(x — y) (2 + 4xy + y?)]%.
Ifwesetx +y =aandx —y = b, then

a+b a—>b
3 = , = .
3) x > y >

Substituting (3) in (2), we obtain
(a® + b?)2 = [a(3b? — a®)]? + [b(3a? — b?)]?
= [a(a®? = 3b?)]? + [b(3a® — bH)])%.O
Theorem 1. For a, b, c,d € R, then
(a?c? + a?d? + b?c? + b?d?)3
= [ac(a? — 3b?)(c? — 3d?)]? + [ad(a? — 3b?)(3c? — d?)]?
+ [bc(Ba? — b?)(c? — 3d?)]? + [bd(3a? — b?)(3c? — d?)]?.
Proof. Using the Lemma 1, we put
(4) (a? + b?)3 =[a(a? — 3b?)]? + [b(3a? — b?)]?,
(5) (c?2+d?)3 =[c(c? —3d?)])? + [d(Bc? — d?)]>.
Multiplying (4) by (5), we complete the proof. O

REFERENCES

[1] Guedes, Edigles, Some Algebraic Identities Involving four Square, available
at http://viXra.org/abs/1304.0083.


http://vixra.org/abs/1304.0083

