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Ifa, b,c > 0 then:

x3+y3+ 23 >1_|_(x—y)2+(y—z)2+(z—x)2
(x+y+2z2)(x2+y2+2%) 3 6(x2 + y2 + z2)

Proposed by Le Anh Tu-Vietnam
Solution by Tapas Das-India

Schur's inequality : a® + b3 + ¢ + 3abc > a?(b + ¢) + b?>(c + a) + c*(a + b)
a® + b3+ c3 +3abc=(a+b+c)(a?+ b*+c?) — (a® + b3 + ¢3)
or,2(a® + b3+ ¢2) + 3abc = (a+ b + c)(a? + b% + c?) (A)

We need to show:

B +y3+ 23 1_{_(x—y)2+(y—z)2+(z—x)2
x+y+2z2) (x> +y?>+2%) 3 6(x2 + y% + z%)

x3+y3+23 x—-y)?2+(@y—-2?%*+zZ-x?% 1

or - ==

(x+y+2z)(x% + y% + 22) 6(x% +y? + z%) 3
LHS— X +y 428 -+ -2+ @z-x0* _
T (x+y+2)(x% 4+ y2 + 22) 6(x% + y% + 22) B

~ x3+y3+ 23 (x® +y? +22) — (xy + yz +2zx) _

C(x+y+2)(x2 +y? +22) 3(x2 + y2 + z2) B

33+ +2) - (x+y+2)P+ Yy + 2+ (x+y+2)(xy +yz+zx)
B 3(x2+y2+22)(x+y+2z) B

3P +y*+22) - (P +y +2) -y +2) -y (z+x) - 22(x+y) + (x + y + 2)(xy + yz + 2x)
B 3(x2+y2+22)(x+y+2)

23 +y*+22) -2y +2) - Yz +x) - 22 (x +y) + 3xyz+ X2 (y + 2) + 22 (x + ) + ¥* (x + 2)
- 3(x2+y2+z2)(x+y+2)

2 +y*+2%) +3xyz By>(A)1
3(x+y+2z)(x2+y2+22) T 3

Equality holds for x=y=z.



