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Ifa,b,ce Rand a + b + ¢ = 3, then prove that :

V2a2+6+12b2+6+1/2c2+6>6

Proposed by Nguyen Hung Cuong-Vietnam
Solution by Soumava Chakraborty-Kolkata-India

Case 1|Exactly two among a, b, c equal to zero : WLOG we may assume
b=c=0(a=3)andthen:LHS =324+ 2.6 ~ 6.51874 > 6
Exactly one among a, b, c equals zero : WLOG we may assume a = 0

?
(b,c > 0 withb + ¢ = 3) and then : LHS = Y6 + 1/2b%2 + 6 + 1/2c2 + 6> 6

3
N (3{/2b2 +6+13/2c% + 6) é (6 — %)3
(*)
Now, LHS of (x) =2b%2+ 6+ 2c2+ 6
Jensen

+3.1/@b2 +6)(2cZ+6).(V2b2 + 6 + V2c2 +6) 2

3| b+ c\2
(b + )% +12 + 3.3/4b%c2 + 6(b + ¢)2 + 36.2. fz(T) +6

8(9 — x?
< f(x) = Y2x2 + 6 v x € (0,3) is convex as f "(x) = (7)5 > 0)
9(2x2 + 6)3

= 3’21
bresd 21+6. 3\/4b2c2 + 90. > > 21+ 6.Y45.21 ~ 79.87919

> (6 - 6)’ (~ 73.185667) - 32a2 + 6+ 3/2b2 + 6 + Y/2c2 + 6 > 6
Jensen

[Case 3]a,b,c > 0 and then : 3/2a2 + 6 + Y2b% + 6 + 2c2 + 6 >

3 ra+b+c\’ L.
3. |2 (T) + 6 = 6 . combining all cases,

V2a2+6+2b2+6+2c2+6=6
VabceR|a+b+c=3,"=" iffa=b=c=1(QED)




