3/4+r(1/s_a+1/s b+1/s ¢) <s*(12r?)
https://www.linkedin.com/groups/8313943/8313943-6374933314083528705
A triangle has perimeter 2s, inradius » and the distances

from its incentr to vertices are s,,s,s.. Prove that

3/4 +r(1/sq + sy + 1/s.) < s2/(12r2).

Solution by Arkady Alt, San Jose,California, USA.
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Noting that S, = SIS, g =sinan, o = sin we obtain
3/ + r(1/sa + sy + 1se) < 3/4+ sin% + sing +sin %
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Since sin 5 +sm2 + sin ) and**3,/3r<s & 4 STy we have
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sin - +sin 5~ + sin < 3sin 3 3sin 6 2(Jensens Inequality
for sinx because it is concave down on [0, 7]).
Or, since sin% +sing +sin% = cosa + cos B + cosy, where o := ”5‘4 B o= %,
y = %Cand o,B,y >0, a+ p+y = mnthen cosa +cosff +cosy = 1+1’;_1 < %

1

(because a, B,y can be considered as angles of some triangle with inradius »; and
circumradius R;.And also we have 2r; < R, (Euler’s Inequality));

y = %C.Since a,B,y >0and a + f+y = n then
** By AM-GM Inequality

3
r’s=(s—a)(s—b)(s—c) < (s—a+s§b+s—c> = 5—37 < 3/3r<s.




