ROMANIAN MATHEMATICAL MAGAZINE

Fora,b,c = 0,ab + bc + ca = 3 prove that :
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a+3b+b+3(:+c+3a_4

Proposed by Dang Ngoc Minh-Vietnam

Solution by Soumava Chakraborty-Kolkata-India
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ab+bc+ca =3 ?
PN 122a2+32ab+147+182a2b3abc+8lza
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LetF(a,b,c) = 122 a? + 32 ab + 182 a’b + 147 — 3abc — SIZa
Ccyc cyc Ccyc cyc

and then : F(a,a,a) = 36a? + 9a% + 54a® + 147 — 3a® — 243a

=3(a-1)2%(17a+49)>0(~a=>0) - F(a,a,a) g ova=0
Also,F(a,b,0) = 12(a? + b?) + 3ab + 18a’b + 147 — 81(a + b) and when :
a = 0,F(a,b,0) = 12b? — 81b + 147 > 0 - discriminant = 812 — 48.147
= —495 < 0 and when : a > 0,F(a,b,0) =
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(c=0 A ab+bc+ca=3:>ab=3)=?(4a4—9a3+52a2—81a+36)

((9a —8)%((a—26)%+107a? + a + 552) + 2949a + 140) > 0

~ 72942 "
(~a>0) - F(abO)>0Vab>0|ab—3andso@and@:F(abc)>0
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+3b b+3c c+3a 4
Va,b,c20|ab+bc+ca=3,”=”iffa=b=c=1(QED)



