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In AABC the following relationship holds:
2 2 2 2 2 2 1 2 2 2
re +ry+1s =>mg+my + m; +Z((a—b) +(b—-c)*+ (c—a))

Proposed by Nguyen Hung Cuong-Vietnam
Solution by Tapas Das

z 3
ri+ri+ri= (zra) - ZZrarb =2(4R +1)% — ZSZ,me, = E(SZ —1r% —4Rr)
We will show:
r2+712+12>m2 +mi +m? + 2(R? — 41%) (A)

3
(4R +1)* —25* > 3 (s?2 —r* —4Rr) + 2(R?* — 41?)

2(4R +1)* — 4s*> > 3(s* — 1> — 4Rr) + 4(R* — 41%)
2(16R% + 8Rr + 1) — 4s* > 3(s* —r? — 4Rr) + 4(R?* — 41?%)

28R? + 28Rr + 211r? > 7s? or, 7(4R? + 4Rr + 31?%) > 7s% true (Gerretsen)

1 1
Z((a—b)2 +(b—-0c)?+(c—a)? =E(a2 +b%+c? —ab — bc — ca)
(Gerretsen)

1 1
= E(2s2 —2r2 —8Rr — s> —1r* —4Rr) = E(s2 —12Rr - 3r?*) <

ule

1 E r
< E(4R2 +4Rr +3r* —12Rr — 3r?) = 2(R* —2Rr) < 2(R?>-4r?*») (B)

From (A)&(B) we get:
1
r2+ 12+ 12 2mﬁ+m,2,+m§+z((a—b)2+(b—c)2+(c—a)2)

Equality holds for an equilateral triangle.



