
Problem. 
Let x, y, z be real numbers such that 0=++ zyx . Show that 

32222333 )()(6 zyxzyx ++≤++ . 
 
Solution. 
Let qpwwzwywxwwf ++=−−−= 3))()(()(  be a cubic expression. 
Note that 
1. 0))((3 222333 =−−−++++=−++ xzyzxyzyxzyxxyzzyx , which implies 

qxyzzyx 33333 −==++ . 
2. pzxyzxyzyxzyx 2)(2)( 2222 −=++−++=++  
Now, the desired inequality becomes 
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which is true since )(wf  has 3 real roots x, y, z. 
 
Remark. 
For (1.), there is an alternative approach to obtain qzyx 3333 −=++ . It goes as 
follows: 

03)()(0)()()( 333 =++++++⇒=++ qzyxpzyxzfyfxf  
It follows that qzyx 3333 −=++ . 


