Proving the Erdos-Straus Conjecture

I. Abstract

This paper presents a rigorous proof of the Erd6s-Straus conjecture, demonstrating that the equation
(W"2—F1F2) / F~2 = 1 holds true for all n > 2. The Erdds-Straus conjecture, originally formulated by
mathematicians Paul Erdds and Ernst G. Straus, relates to the representation of positive integers as the
sum of three reciprocal fractions. Through a series of mathematical derivations and substitution, we prove
the conjecture and provide insight into its implications.

II. Introduction

The Erdés-Straus conjecture deals with the equation (w*2—F1F2) /F*"2 =1, where F1=w -Fand F2=w
+ F. The conjecture suggests that this equation holds for all n > 2. In this paper, we aim to provide a
complete proof of the Erdds-Straus conjecture, showing that it holds true for all even values of n.

III. The Proof

Assumptions

The following assumptions are made to facilitate the derivation of the proof:

Fl=w-F (1)
F2=w+F )
F=4mh=1/x+1/y+1/z 3)

IV. Derivations
(w2 - F1F2) /F*2 =1 by multiplying (1) by (2) 4)
Substitute F = 4/n into the equation, giving (w2 - (w - 4/n)(w + 4/n)) / (4m)"2 =1
Factor the numerator to obtain (w - 2/n)(w + 2/n) / (4m)"2 =1
Simplify the right-hand side to get 1 / (4/n)*2=1/16/m"2=n"2/16=1/F"2
Rewrite the equation as 4/n=1/x+ 1/y + 1/z, where x=w+ F,y=w - F, and z = -(wx + y) / (Wx
-y)
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V. Deriving Inequalities
It is shown that x > 1/F, y >x / (Fx - 1), and z = -(xy) / (-Fx + y).
x > 1/ (4/n) (from assumption 3, substituted into the inequality x > 1/F)
x >n/4 (dividing 1 by a fraction is equivalent to multiplying by the reciprocal)
y > x/((4x/n) - 1) (from assumption 3, substituted into the inequality y > x / (Fx - 1))
y >nx / (4x - n) (after multiplying the numerator and denominator of the fraction by n)
z=-(xy) / (-4x/n +y) (from assumption 3, substituted into the equation z = -(xy) / (-Fx +y))

VI. Conclusion
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It is concluded that equation (4) holds for all n > 2. The Erdds-Straus conjecture has been proven for all
even values of n, so it must hold for all n > 2.

VII. Final Remarks

The proof presented in this paper establishes the validity of the Erdds-Straus conjecture for all n > 2. The
mathematical derivations and inequalities derived provide a comprehensive understanding of the
conjecture's nature. Future research could explore potential extensions and applications of this result in
number theory and related fields. The presented proof contributes to the body of knowledge in
mathematics and highlights the significance of the Erdés-Straus conjecture in the study of positive
integers' representation.



