Inequality involving triangles
https://www.linkedin.com/groups/8313943/8313943-6373774131669929985
Prove that for any acute triangle ABC the following inequality holds

Mg mp me =3
7, cosA + 7 cosB + 7. cosC > 5

Solution by Arkady Alt, San Jose,California, USA.
Let F be area of the triangle. Then 3" 2« cos4 = 3" ¥ ¢o54 and, therefore,
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Z%cosA > % < > am,cosAd > 3F.
Since* % < mgy,abc = 4RF and bcosA + acosB = ¢ we obtain that
b2+ _ 1 _ 3abc _
DY am,cosd > D a iR 2cosA = IR Y ab(bcosA +acosB) = ap —3F
* Proof of inequality % < M.

Let R and d, be, respectively, circumradius and distance from
the circumcenter to side a. Then by triangle inequality |m, — R| < d, and, since
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d, = RZ—“T we obtain |m, — R| < Rz—aT @mﬁ—zmaR+R2§R2—aT@

Ami - 8m,R+a> <0 = 2(b>+c?) —a? - 8mR+a* <0 < b>+c? < 4m,R.



