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If a,b,c>0,a+ b+ c=1then

27 (2/ al0 4+ p10 4 10 _ g2 _ bz) +1 > 2(6¢ +In(3¢))

Proposed by Pavlos Trifon-Greece
Solution by Tapas Das-India

Let f(t) =t°,t > 0 so f is convex .Using Jensen's inequality we get

a’ + b? + ¢?

af(a)+bf(b)+cf(c)Z(a+b+c)f< atbtc

> a+b;c=1 f(az B2+ CZ)

or,a.a’ + b.b° + c.c® = al® + b1° + 1% = (a? + b% + ¢?)?

we need to show: 27 (3/ al® 4 p10 4 10 _ g2 bz) +1 > 2(6c+1n(3c))
or,27(a®> + b*> +c* —a?>—-b*) +1>2(6c+1In(3c)) or,27¢> —12c+1-2In3c >0

t=3c
or,3t>—4t+1—-2Int > 0,letg(t)=3t>*—4t+1—2Int

6t? —4t—2 23t+1)(t—1)
t B t

now g'(t) =

For0<t<1,g'(t)<0&fort>1, g ®>0
thus g(t)achieves its global minimumatt =1& g(1) =0theng(t) =0

or,3t?—4t+1—-2Int>0

1
Equality holds fora=b =c = 3



