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In any A ABC with n,, n,, n,
— Nagel cevians, the following relationship holds :
nZ + ni + n? — s?
2s
Proposed by Mohamed Amine Ben Ajiba-Tanger-Morocco

n,+n,+n.=m,+m,+mg+

Solution by Soumava Chakraborty-Kolkata-India
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Now, LHS of (2) is a quadratic polynomial in (b — c¢)? with discriminant =
(8sa + 2a?)? — 4a%(8sa + a?) = 64a*s? - in order to prove (2),
] ] ? 8sa + 2a% — V64a?s?
it suffices to prove : (b —¢)? < >
(b —c)?
2a

Now,

?
s a? > (b—c)? - true

= (2)= (Distrue ~. n, —m, >

and analogs — (1)



ROMANIAN MATHEMATICAL MAGAZINE

b —¢)? b% + ¢ + a? 2
Now,z( aC) =Z crad _Za zbzcz

a ~ 4Rrs’
cyc cyc cyc yc
2
() () () s
" 4Rrs a a 4Rrs 4Rrs a rs
cyc cyc cyc
= 1 Zab ZaZ—ZZab + 24Rrs?
4Rrs
cyc cyc cyc
2(s? + 4Rr + r?) (s2 — 4Rr —r2 — (s% + 4Rr + rz)) + 24Rrs?
B 4Rrs
_ (2R-1)s* —r(4R +1)? [(m) z (b — ¢)?
- Rs — a
cyc
4s(s—b)(s—c)(s—a 4F?
As deduced earlier, an? = as? — ( )( ) ) =as’ —-a——
(s—a) a(s—a)
A
2F F 2rs?tan-
=asz—2a.7.s_a:>nﬁ=sz—2hara=sz—2. 2

A A
4R cos? 7 tan 2

2 2 2, 2 2
rs A ng+n;+ng—s
= n2 =s?2 —— sec?— and analogs = —=
T TR g 2s
rs“ s“+(4R+r)
B 3s% — = 2 s? _(2R- r)s? — r(4R +r)? via (m)
B 2s B 2Rs B

(b — C)Z via ()
ZT < Z(na—ma) ~Ng+ny+n,=>mg+ my+ me

cyc cyc
nZ + n? + n? — s?

5 Vv A ABC, with equality iff A ABC is equilateral (QED)




