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In any acute A ABC the following relationship holds :
A
Z tan? A > Z cot? >
cyc cyc
Proposed by Nguyen Hung Cuong-Vietnam

Solution by Soumava Chakraborty-Kolkata-India
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and = P = —(s? — 4R? — 4Rr — r?)(s? — 2R? — 8Rr — 3r?)(s? — 4R? — 4Rr — 3r?)
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> 0 (and - s> 2R +r) - in order to prove (*), it suffices to prove :
?
LHS of (x*) > P & —(2R? + 5r2)s* + (16R* + 16R3r + 32R?r? + 48Rr3 + 18r*)s? —
?

(32R® + 64R°r + 80R*r? + 160R3r3 + 158R?r* + 64Rr> + 9r6) 5 0
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and =~ Q = —(2R? + 5r?)(s? — 4R? — 4Rr — r?)(s> — 4R?> —4Rr — 3r?) >
?

- in order to prove (+), it suffices to prove : LHS of (+*) > Q
?
& 32R* + 16R3r + 4R?*r? + 8Rr? + 3r*| > |(8R? — 4Rr + r?)s?
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Finally, (8R? — 4Rr +r?)s? <
(8R2 — 4Rr + r?) (ZRZ +10Rr — r2 + 2(R — 2r)./R? — 2Rr) < LHS of (++%)

o 2(R — 2r)(8R? — 12R%r + Rr? — r?) > 2(R — 2r)./RZ — ZRr. (8R? — 4Rr + r2)
and ~ R —2r Elger 0 .. it suffices to prove :
(8R3 — 12R?r + Rr? —r?) ; (R? — 2Rr)(8R? — 4Rr +r?%)?
& r3(32R3 + 8R?r +1r3) ; 0 - trivially true = (x*%) = (x+) = () is true
Z tan? A > Z cotzg V acute A ABC,"” =" iff A ABC is equilateral (QED)
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