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T ABSTRACT

@ :; Erdés -Straus conjecture can be proved wrong by mathematical induction.
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1. Introduction

In number theory, the Erdés—Straus conjecture states that for all integers n > 2, the rational
number 4/n can be expressed as the sum of three positive unit fractions. Paul Erdés and Ernst G.
Straus formulated the conjecture in 1948.[1] It is one of many conjectures by Erdés.
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ThatisVn > 1, 3:Z=§+§+Z’n>1’ x>0,y>0,z>0, xy,zisa positive integer.

2. Proof of proposition
i=l+l+l, n>1x>0y>0z> OThatisi:w,
n x 'y z n xyz
4
=— _ n>1,x>0y>0,z>0... (1)
VZ+XZ+Xy

Using Mathematical Induction to Prove :

.o A4Ax2x2x1 _
In (1) , whenn=2, set:x=2,y=2,z= 1,then(1)thereis : =i

The equation holds.

. 4xyz
Let: When n = m, the equation also holds, m = L C—
VZ +xz+xy
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. 4xyz
Then when n=m+1 there issm+1 = ——> —
VZ+XxZ+xy
4xyz yzZ+xz+xy _4xyz+yz+xz+xy

Thatis : m+1=

yz4+xz4+xy — yz4+xz+xy VZ+xz+xy

4xyz

“4xyz + yz + xz + xy itmustbe 4xyz, canm+l= ~yz+xz+xy =0,

yz+xz+xy’
however yz + xz + xy # 0, So (1) does not hold, so the Erdés—Straus conjecture is wrong.
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