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JP.576Ifa,b,c > 0,a+ b+ c=3and 0 < A < 3 then:

a? b2 c2 Aabc A+6
-I- =
bc ab a2b+b2c+c2a+abc 4

Proposed by Marin Chirciu — Romania

Solution by proposer

a? CS a)? a?+2 bc a2(1)11+6 Aabc
LHS = Z (2. @) = Z 2 Z + = RHS
~ Y bc Y bc Zbc 4 Y a%b + abc
Za l+6 Aabc Z_a A-2 Aabc
where (1) © 2 + 5= Y be 4 = T Y a?b+abc < Y bc = 4 + Y a?b+abc’

which follows from:
Lemma: Foranya,b,c > 0,a+ b + ¢ = 3 then:
a’b + b%*c + c*a + abc < 4
WLOG, we can suppose that (b —a)(b—c¢) < 0 © b%? < ab + bc — ac
It suffices to prove that: a’?b + (ab + bc — ac)c + c*a + abc < 4 © b(a + ¢)? < 4,
which follows from AM-GM:

a+c a+c\3
b(a + c)? atc atc b+——+—— _(a+b+C)3_<3) _ 4

4 2 T2 = 3 3

It remains to prove that:

Ya? A-2 Aabc
= +
> bc 4 4

which follows from:

a>
gbc =1
It suffices to prove that:
1>/1;2+/1abc® 1_/1—2 >/1abc®6—/1>/1abc@6—l>abc
T4 4 4 — 4 4 — 4 A
which follows from:
6%1 05;3 1 (Lb“)3 AgM abe

Equality holds ifand onlyif a = b = ¢ = 1.



