ROMANIAN MATHEMATICAL MAGAZINE

Ifa,b,c>0,a+ b+ c=3then:

a 1 3
—+Z >3+39
Zb Va3 + b3 + abc

Proposed by Nguyen Hung Cuong-Vietnam

Solution by Tapas Das-India

(a+b+c)2 q= ab+bc+ac9( 1
Zb Z ~ab+ bc +ca B

(a+b+ C)Z a+b+c=3

q=ab+bc+casf = 3&
qZ=(ab+bc+ca)223abc(a+b+c)=9abcr=§bc9ror,q;2r(2)
Lemma:V x > 0 1 —g
V3= _\/§ 2
Proof:Lett = \/; > 0 then x = 3t3
o L,1 x-3 1 1 3¢°-3 1 __ t-1
Vx V3 3% V3t V3 3% t 3

or,t* —4t+3>0o0r, (t —1)%2(t* + 2t + 3) > 0 true
2(a® + b3 +c3) +3abc—9
=2((a+b+c)®-3(a+b+c)ab + bc + ca) + 3abc)) + 3abc—9
=9(5—-2q +r) (putting ,q = ab + bc + ca,r = abc,a+ b + c = 3)

Z temma 3 2@+b*+c®)+3abc-9 3 9(5-2q+r)
Va® + b3 +abc ~ 3 33 V3 33
LHS- (3+§/_)—
2
9 3 9(5-2q+ "33 - 45—-18 + q%)33
) (3_ ( 4 r)> (34 §/_)> B-@ ( q*)
V3 33 q 27
2
(3-q)(81+ (g -15)33) 2
_ i 20(asqs3303—q>0and81—(q—15)33>0)
soL.H.S—(3+39 >Oorz +Z >3+39
( ?) b :{/a3+b3+abc

Equality holds for a=b=c=1.



