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In any acute triangle ABC, the following relationship holds :

b
Vcos A + vcos B + VcosC < V2
b+c c+a

C
a+b

Proposed by Vasile Mircea Popa-Romania

Solution 1 by Soumava Chakraborty-Kolkata-India

acosA + bcosB+ ccosC=R(sin2A + sin2B + sin 2C)
=R(2sinAcos A+ 2sinA cos(B — C)) = 2RsinA (cos(B— C) — cos(B + C))
4Rrs
= 4RsinAsinBsinC = 4R.
sin A sin B sin TE
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VcosA + vcosB + Veos C < V2 V acute A ABC (QED)
b+c c+a a+b

Solution 2 by Tapas Das-India

1
We know that in any trianglea+ b > cora+ b > E(a+ b+ o),

1 1
similarlyb+c>E(a+b+c)andc+a>i(a+b+c).

2(a+b+c)_

a
Now we have Z <
b+c a+b+c
Back to the main problem,
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Note: Z cosA =1+ R < E(Euler)and WLOGa=b = c,
a b c
> =
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s0cos A < cosB < cosC and



