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SP.538 In acute AABC the following relationship holds:

36 <4 ZtanAtanB < 9+1_[tan2A
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Proposed by Daniel Sitaru — Romania
Solution 1 by proposer, Solution 2 by Marin Chirciu — Romania
Solution 1 by proposer
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ZtanAtanB >9= 42 tanAtan B > 36
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By Padoa’s inequality:
[I¢yc(tanA + tan B —tan C) <[], tanA (1)
Denote: u = ;. tanA4 = [[,y.tan4 > 0
By (1):
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4ZtanAtanB <u’+9
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4ZtanAtanB < 9+1_[tan2A
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Equality holds for:
T
tanA=tanB=tanC:»A=B=C=§
Solution 2 by Marin Chirciu — Romania

Changing the variable 4 — g — A, the inequality from enunciation is equivalent with:

36<4Z tA tB<9+1_[ tZA
= CcO 2CO 2 = Cco 2

. . e e A_ B 4R A
Using the inequalities in triangle )’ cot- cot— = %and I1 cot = E

First inequality.

36<4Zc0t cot @Zcot cot >9(:)4R+r

> 9 © R > 2r, (Euler)

Equality holds if and only if the triangle is equilateral.

Second inequality.

4R+r

4y cot cot <9+1]] cot2 1o4. >9 + <:> s2 > 16Rr — 512, (Gerretsen)

Equality holds if and only if the triangle is equilateral.



