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JP.572.1f a,b,c,d > O then:

a b c d
R — > 2
a\]a?’ +3bcd+b,lb3 +3cda+c\Jc3 + 3dab +d"d3 + 3abc —

Proposed by Daniel Sitaru — Romania

Solution by proposer

3Ilnx 1 ’ _ i _ 3
Let be £(0,0) - R; f(x) = 16 + Vi+3x’ f(x)= 16x  2(1+3x)VI+3x

f@=0o =
8x  (Vi+3x)
Let be g: (0,0) - R; g(x) = /(1 + 3x)3 — 8x

9 9 3
"X)==-vV1+3x-8, g"(x) == ——— >0
g x) > g'(x) RN EET

=>J(1+3x)3-8x=0

g’ (x) strictly increasing = g’ - injective
g'(x) = g’'(1) = 0 = x = 1 the unique solution f'(x) =0=>x=1

Ifx<1thenf'(x)<O0 1
Ifx>1thenf’(x)>0}=>f(x)2f(1)_i

31nx+ 1 >1 Vx>0
>=; (V)x
16 JV1+3x 2
bcd 3 b 1 1
Forx =5 = In () + =55 25 (M
a3

By adding (1); (2); (3); (4):

3l (bcd cda dab abc')_l_z: 1 1 4
16 n a3 b3 ¢ d3
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’ - >
l“”z a3+3bcd_ a-°’+3bcd_2

Equality holds for:a = b = c = d.



