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Abstract. Cauchy inequality is widely applied in the middle school mathematics. This paper first
studies the Cauchy inequality, then discusses the application skills of Cauchy inequality in the
middle school mathematics, illustrates applications of the Cauchy inequality in the proof of the
complexinequalities and the extreme value problems, and finally summarizes the application scope
of Cauchy inequality and solution procedure.

Introduction

Cauchy inequality is widely applied in the middle school mathematics. Many authors[1-9]
studied the problems in the middle school mathematics by using Cauchy inequality. Cauchy
inequality can be stated as follows:

Suppose thata,,a,,---,a,;b;,b,,---,b, are two groups of real numbers, then inequality

Y Ans

Saisi>(San ] W
k=1 k=1

holds. Equality holds when and only when &, :a, :---:a, =b, :b, :---:b,.

Cai [3] discussed the various equivalent forms of the Cauchy inequality.
Leta,,a,, --,a,are positive real numbers, then
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Equality holds when and only when a, =a, =---=a, .

Leta,,a,,---,a, are real numbers, then
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Equality holds when and only whena, =a, =---=a, .
In (3), if a,a,,---,a, are positive real numbers, then Cauchy inequality has the following
equivalent forms:
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Application of Cauchy Inequality in Middle School Mathematics

Using the condition of equality holding in Cauchy inequality, we prove identical equations.
Example 1 If av1-b? +by1-a? =1, then a? +b? =1.

Proof. By Cauchy inequality, we have
av1-b? +byv1-a® <[a? +{1-a?)J{L-b?)+b?|=1

Sinceav1—b? +byv1—a? =1, we have

avl-b2 +byl-a? = [a2 +(1+ az)][(l—b2)+ bz].

2
So 1-b = b ,a’+b?=1.
a 1-a?

Proving complexinequalities using Cauchy inequality
BExample 2[3] Ifa,b,c,d, are positive real numbers,anda+b+c+d =4 then

a’> b®> c¢? d?

S+ +—>4+(a-b). 7
- + ; + ; + - +(a—b) 7
Proof. Since
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From (5) we get

a-b)’ (b-cf (c-dy (d-af
{( b) L C) L d)+( a)}(a+b+c+d)

> (a—b|+[b—c|+|c—d|+|d —al). ©)

Since [b—c|+|c—d|+|d —a|=|a—b]|, we have

(a—b|+|p—c|+[c—d|+|d —alf* > 4(a-b) (10)
From (8), (9) and (10),we have
2 2 2 2 2
a—+b—+C—+d—2a+b+c+d+M. (11)
b ¢ d a a+b+c+d
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Since a+b+c+d =4, From (11),we have

aZ 2 CZ 2

S+ +=—24+(a-Db).
b ¢ d a

Finding extreme value problems by using Cauchy inequality

Example 3[1] Analyse the maximum of y=3/x—5+4/9—x .

using Cauchy inequality |a,b, +a,b,| < J(aZ +a2 b? +bZ ) we get

3JXx-5+4/9—x s\/(Bz +42{(\/x—5)2 +(\/9—xﬂ =10.

Solving equation using Cauchy inequality
Example 4[3] Solve the equation

‘/x—1+‘/1—1:x,x>1. (12
X X

In order to using Cauchy inequality, we construct two groups of real numbers

E\Elx/x_—l

Using Cauchy inequality (1), we obtain
2 2
(‘/X—Eh/l—lJ :[‘/x—£+\/1-«/x—lJ
X X X X

g(x—1+1j(1+x—1):x2. (13)

X X

Since 1/x—1 +1/1—1 =X, we have
X X
2
[W/X—ljt\/I-\/x—lj :(x—1+1j(1+x—1). (14)
X X X X

Using Cauchy inequality (1), we have

x—lw/x—l:\/I<:>x(x2—x—1)=0c>x=1+2\/g
X X

After checking, we see that x = 1+V5 is the root of equation (12).

Summary

This paper studies the Cauchy inequality, discusses the application skills of Cauchy inequality
in the middle school mathematics, illustrates the applications of the Cauchy inequality in the proof
of the complexinequalities and the extreme value problems, and finally summarizes the application
scope of Cauchy inequality and solution procedure.
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