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On Thinking and Revising a Proof of an IMO Problem

ZHANG Yun
First Middle School of Xi'An City

Article [1] introduced a simple proof of the follovg problem and its
generalization. Buk am sorry that there were mistakes in the proof. In this
article, I will introduce another proof of this jmem and its related results.

PROBLEM (the third problem of the 46 IMO) Letx,y,z be positive real
numbers and xyz= 1. Prove that
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Since x,y,z are positive real numbers andyz>1, we have
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Similarly,

Summing up, we have 21
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> X4+2X2(y2+22)+(y2+22)2=(X2+y2+22)2,
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So, x5+y2+22 = (x2+y2+22)2 = (x2+y2+22)2
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we have <1 . Thus
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The above inequality is true.

By the method of the above proof, we have the ¥ahg theorem.

THEOREM Let X;,X, ... ,X, be positive real numbers and;x, X, > 1
where n=23 and nON. Then
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where o ,ON" and a=p,

O %™ +x™ + . +x0"h = Xoxg a(Xo” + Xa2 + ... +Xo)

77



wE %7 ¥ L2 (6/2008)

n+1

X, Xy X2 . ,
> (n-1) — — XoXg [MK,(X" + X3™ + ... +X,°)
n-1
2 2 2
X"+ X, ..+ X 2
= (XS X)) : 3n—l ) — XoXa [Ma(Xo” + X3~ + .. +Xo)
n-1
2 2 2
X" F X" EXT ]2
= (X X)) n-1 ) — XoXa (1K
2 1
> (P X F o FXA[(X X )" 2 —xoxg K] = O,

e, XM ™+ L X 2 oXg (7 + XD F ... X))

Since X2 +Xg& + ... + X2 < XpXo MKa(X? + Xg” + ... +%7)

we have x% +Xx52 + ... +XZ <X (™ +xgm + L+
n+2 n+2 n+l
. X, X _
l.e. N2 2 7 2 2 ) e I il il
XXX, XX LX) X+ X
X n+2 X n+l
Similarly, we have 2 > 2 e
Y X12 +X2n+2 +...+Xn2 X1n+1+X2n+l+...+Xnn+l
Xnn+2 S Xnn+1 S . h
2 ) umming up, we have
X12 +X22 +...+Xnn+2 X1n+l+X2n+l+...+Xnn+1 g up
n+2 n+2 n+2
n+2 X12 2 + 2 ri22 2 Tt 2 2)(n n+2 21 .
X X, X XX, FLL X XX, X
Finally, I introduce the following conjecture.
CONJECTURE Let X;,X%, ... ,X be positive real numbers anc;x, [k, = 1
where n=3 and nON. Then
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