S262. Let a,b, c be the sides of a triangle and let mg, myp, m. be the lengths of its medians. Prove that

a2+b2+02—ab—bc—ca§4(ma2+m52—|—m02—mamb—mbmc—mcma).

Proposed by Arkady Alt, San Jose, California, USA

Solution by Radouan Boukharfane, Polytechnique de Montreal, Canada
We know that for a triangle ABC', if m,,my,m. are its medians on BC,CA,AB, so we have :

3
m§+m§+mzzz(a2+b2+02)

Taking account this identity, we are left to prove that :
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We will prove that :

a2  be

(’<_ 7
mpme < 5 +b

By squaring both sides of this inequality we get :

16m2m} < (2a® + be)?
which is equivalent to :
2(c? +a®) — v 2(a®+b?) — 2
4 4
Which is true. We used here the identities:

16

<(2a® +bc)? = (b—c)(a+b+e)a—b—¢c) <0

and

¢ 4
We prove similary:

mMeMm <b2+ac

T2
and

MeMm <£+@

=

By summing up the last inequalities we proved we get our result.

Also solved by Scott H. Brown, Auburn University, Montgomery, AL; Daniel Lasaosa, Universidad Piublica
de Navarra, Spain; Perfetti Paolo, Dipartimento di Matematica, Universita degli studi di Tor Vergata Roma,
Roma, Italy; Nicusor Zlota, “ITraian Vuia” Technical College, Focsani, Romania, Li Zhou, Polk State Col-
lege, USA; Robin Park, Thomas Jefferson High School For Science and Technology; loan Viorel Codreanu,
Satulung, Maramures, Romania; AN-anduud Problem Solving Group, Ulaanbaatar, Mongolia; loan Viorel
Codreanu, Satulung, Maramures, Romania.
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