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In any A ABC the following relationship holds :
9595 + 9:9% + 9¢9% = 9F? = hihy + hih? + hZh]
Proposed by Dang Ngoc Minh-Vietnam

Solution by Soumava Chakraborty-Kolkata-India

2 2 Bogdan Fustei
Z 9a9r =

cyc

Z (( s— a4 4(s — a)(sa— b)(s — c)> ( (s— by + 4(s — a)(sb— b)(s — c)>>

cyc

(x2 (y+z)(x+y)+4xyz(x + y)) (y%(z + x) + 4xyz)
=Z x+)y+2)z+x)
(x=s—ay=s—b,z=s-c)

(Hcyc(x + y))(chc xzyz) + 4xyz chc (YZ (ch(: Xy + xz)) +
4xyz chc ( (chc xy + yz)) + 16x2 z%2.2 chc X

cyc

x+y)y+2)(z+x)
B (Hcyc(x +y)+ 8xyz)(2cyC x%y?) + 32x%y%z? Yeye X + 8xyz(2cyc xy)(Zcyc x?)
x+y)y+2)(z+x)
_ (4Rrs + 8r2s)((4Rr + r?)% — 2r?s?) + 32r*s® + 8r2s(4Rr + r?)(s? — 8Rr — 2r?)
B 4Rrs
(6R + 6r)s? + 16R® — 24R%r — 15Rr? — 2r3) )
= Z 959t = R > 9F2? = 9r2g?

cyc
?
< 16R3 — 24R?r — 15Rr? — 2r3 > (3R — 6r)s?

()
Gerretsen

Now,(BR—6r)s? < (3R-6r) (4R2 + 4Rr + 3r?) <
16R3 — 24R?r — 15Rr? — 2r® © R3 — 3R?r + 4r3 > 0= (R-2r)?(R+r) > 0
- true = (x) is true . g2gZ + gig? + g*>g? > 9F? and agam,z hZh2 =
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= 9F2 > h2h2 + hZh? + h?h2 and so,
929% + g2g% + g%g? > 9F? > hZhZ + hZh? + h2h2 v A ABC,

" =" iff A ABC is equilateral (QED)



