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If 0 < a < bthen:

bz(x + )2 + x(y + 2)? + y(x + z)?
j (x+y+2z)3

4
dxdydz < 5 (b — a)3
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Solution by Tapas Das-India

a

Proposed by Khaled Abd Imouti-Syria

A=z(x+y)?+x(y+2)?*+y(x+2)*

=z(x* + y? + 2xy) + x(y* + 2% + 2yz) + y(x* + z® + 2xz) = Z x%y + 6xyz
sym

B=(x+y+z)3=x3+y3+z3+3(x+y)(y+z)(z+x)=Zx3+32x2y+6xyz

sym

A 4
We will showE <3 94 < 4B,9 (Z x%y + 6xyz) <4 <Z x3+3 Z x%y + 6xyz>

sym sym

or,4z x3+3 z x%y —30xyz > 0 True

sym

AM—-GM AM-GM
since,4z x3 > 12xyz3 Z x’y > 3X6xyz=18xyzthen
sym

42 x3+3 Z x’y —30xyz > 12xyz + 18xyz — 30xyz > 0

sym

A_z(x+y)2+x(y+z)2+y(x+z)2<4

B (x+y+2)3 -9
PP Pz(x+y)2 4+ x(y +2)? + y(x + 2)? bbby
now,f ff (x+) b )3y( )dxdydzsf ff—dxdydz=
a a a (x+y+z) a a a9
4
=§(b—a)3

Equality holds for a=b



