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Inany AABCwitha>b >candd = e > f > 0, the following relationship holds :
d(3Rm, — 2ryr.) + e(3Rmy, — 2r.r,) + f(3Rm, — 2r,rp,) = 0
Proposed by Dang Ngoc Minh-Vietnam

Solution by Soumava Chakraborty-Kolkata-India

Sinced > e >f > 0 - we can assign :
le =f+g|and|d = f + g + h|(g h = 0) & via such substitutions,

d. BRm,, — 2ryr.) + e. 3Rm,, — 2r.r,) + f. BGRm, — 2r,13,) = 0

o f. SRZ m, — 2sZ(s -a) |+8 (3R(ma +my,) —2s((s —a) + (s — b))) +

cyc cyc

h.(3Rm, — 2s(s — a))O
©)

Tereshin 3(b? + 2¢? + a® ?
Firstly,SR(ma+mb)—Zs((s—a)+(s—b)) erezs m 3¢ 3 )—ZSCZO
©3(Z+2)2+2(x+y) ++2) =>8x+y+z2)(x+y)
<x=s—a,y=s—b,z=s—c=>a=y+z,b=z+x,c=x+yand)
Ss=x+y+z

) ?
o x?—4xy—-2zx+y?—-2yz+ 62’20 (y—-2)>+(z—x)2+4(z*—xy) =0
?

Sstruevz2>xy(ra>b>c=2z>y>x)

®
~3R(m, + my) —2s((s —a) + (s — b)) 0

Leibnitz
and
Lascu + AM—GM

?
Now, (3Rm,)? > Z a? |s(s—a) > 4s%(s — a)?
cyc
?
©y+z2)?+Z+x)?+(x+y)2>4x(x+y+2)
?

oW -x)+yiz-x)+z2(z—x)=>0->truevz>y>x

@ Tereshin
=~ 3Rm, — 2s(s — a) | >| 0 and finally, SRZ m, — ZSZ(S —-—a) =

cyc cyc

2
3 2 2 _ 2 .
E.Za —2s —BZa — Za >0 . SRZma—ZsZ(s—a) >0

cyc cyc cyc cyc cyc
(1), (2) and 3) combined with f,g, h > 0 = (x) is true

.~ d.(3Rm, — 2ryr.) + e. (3Rmy, — 2r.r,) + f. 3Rm, — 2r,1;,) = 0 Vv A ABC with

a>b>candd>e>f=>0," ="iff AABCis equilateral (QED)



