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In any acute A ABC the following relationship holds :

Z tan A - sin 2A
tanB sin 2B

cyc cyc
Proposed by Nguyen Hung Cuong-Vietnam
Solution by Soumava Chakraborty-Kolkata-India

Let us consider a A A’'B’'C’ with angles A’ = (m — 2A),B’ = (t — 2B) and
C'=(m—2C) &then: cosA'cosB' cosC' = cos(mt— 2A) cos(m — 2B) cos(m — 2C)
= —c0Ss2Acos2Bcos2C=1+4cosAcosBcosC>0
(+ A ABC being acute = cosAcosBcosC > 0) > AA'B'C’ is acute - (x)
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z+x\a=y+zb=z+xc=x+y
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Xyz (x+y)(y+ z)(z+x)
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Now,z x?yt = (xy?)? + (yz?)? + (zx?)? >
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(xy?)(yz?) + (yz?)(zx?) + (zx?)(xy?) = xyzz x*y and also,
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Z x3y3 > 3x%y?z%?and SO'Z x?y* + Z x3y3 > xyzz x%y + 3x%y?z?
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. COt > sinA _ L
= (D is true - Z Z SinB vV A ABC and implementing it
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> sin(mt — 2A)
on A A'B'C’',we get : Z E—— Z—on AA'B'C',we get :
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Z cot— > Z sin(m — ZA) tanA sin 2A d
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via (+) tan A sin 2A
AA'B'C’ is acute hence : z > - V¥ acute A ABC,
tan B sin 2B
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" =""iff A ABC is equilateral (QED)



