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In any A ABC the following relationship holds :
%(a+b+c)(a2 + b?% + ¢2) > a’b + b?c + c?a > %(a+b + ¢)(ab + bc + ca)
Proposed by Dang Ngoc Minh-Vietnam
Solution by Soumava Chakraborty-Kolkata-India
Lets—a=x,s—b =y,s—c=zandthen:2a=22x and

cyc cyc
consequently,a =y +zb =z + x,c = x + y and then : LH inequality &

2<Zx><2(y+z)2 > 32((z+x)(y+z)2) @Zx3+zzx2y2

cyc cyc cyc cyc cyc
nyz+6xyz—>true':2x3+22x2y=2x2y+ Zx3+2z2x
cyc cyc cyc cyc cyc cyc
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> 3xyz+2 ) zx* > 3xyz+3xyz+ ) xy?
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3 (a+ b+ c)(a® + b? + c2) = a’b + b%c + c?a and also, RH inequality

=N SZ ((z +x)(y + z)z) >2 (Z x> (Z((y +2z)(z + x)))

cyc cyc cyc

(:Zx3+2xy2 ZZZny@Zx(x—y)z > 0 - true

cyc cyc cyc cyc
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~ a’b +b%c+ c?a > §(a+ b + ¢)(ab + bc + ca) & so,
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3 Za Zaz zza2b2§ Za Zab Vv A ABC,

cyc cyc cyc cyc cyc

" =" iff A ABC is equilateral (QED)



