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Let a, b, c positive real numbers with abc = 1. Prove that:

3 1 1 1
V(@+b+c)(b%2+c+a)c2+a+b) = E(a+b+c+5+5+2)

Proposed by Le Anh Tu-Vietnam
Solution by Tapas Das-lndia

a+b+c=x

(a+b+c) > 3\/ 30rx > 3

(a+b+c)?
2 > 2 2
(a*+b+c)(A+b+c) = (a+b+c)or,(a*+b+c) = A+bto
(a+ b+ c)? (a+ b+ c)?
7 7 : 2 > 2 -
Similarly: (b* + c+a) > 1+ cta &(c*+a+b) > 1+a+h

3 s{(a+ b+ c)2(b+c+a)(c+a+ b)?
\/(az+b+c)(b2+c+a)(cz+a+b)2\/ A7b+odtciadtath)

(a+b+c)?
_ (a+b+c)? AM;GM (1+b+o)+(1+cta)+(1+ath) _
YA+b+o)(l+c+a)(1+a+b) 3
_ 3(a+b+c)?  3x? LHS> 3x?
“312(a+b+c) 3+2x°7 ~ 3+2x
3 1 1 1 3 ab + bc + ca\ abc=1
—<a+b+c+—+—+—)= —(a+b+c+—) =
2 a b c 2 abc
3 3 (a+ b+ c)?
= E(a+b+c+ab+bc+ca)s 2 a+b+c+T =

’ x+x2 /—(x+3)soRHS< /—(x+3)
2
We need to show: 3 +x2x /—(x+3) or (Si-xe) _( /—(x+ 3))

18x3 > (3 +2x)2(3 + x) or 14x® — 24x%> —45x—-27 >0

(x—3)(14x*> +18x+9) >0 Trueas x > 3

Equality holds for a=b=c=1



