4085. Proposed by José Luis Diaz-Barrero.Correction.
Let ABC be an acute triangle. Prove that

ysin(cosA) + cos B + ifsin(cos B) « cos C + isin(cosC) + cosA < 342 )

2
Solution by Arkady Alt , San Jose ,California, USA.
We will prove that if ABC is an acute triangle then maximal value of

D ysin(cosA) « cosB is 34 % sinL |, that is
cye
(1)

ysin(cosA) + cos B + ifsin(cosB) « cos C + ysin(cosC) - cos4 < 3 % sin%

with equality iff A = B = C =
Proof.

By Cauchy Inequality } #/sin(cosA4)  cos B < JZ [sin(cosA4) JZ Jcos4 .
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Since Jsinx and ./cosx both are concave down on (0,7/2)

: U 1 + sin’x z 1 + cos®x
Jsinx =——=>22 2 <0, (Jecosx) =-— <0,x e (0,7/2
(< > 4sinx « /sinx ( ) 4cosx - Jcosx ( ))

then by Jensen’s Inequality we have

> [sin(cos4) < 3‘/sin( ZcosA) <3 sin%

cyc cyc

(O_cosd < because Y cosd = 1+ L. 2r < R (Euler Inequality) )

cye cyc R ’
and
> Jeosd <3 cosAJ“g;C =3 cos% = 3\/;.

cye
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Hence, ‘/Z sin(cosA4) ‘/Z,/cosA <‘/ sin 5 ‘/3 3 <3, > sin and,
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czy; ysin(cosA) +cosB <34 % sin% .

Thus, maximal value of > ;‘/sin(cosA) - cos B when ABC is an acute triangle
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Remark.

Since sm 1then / sin ; ‘/7and therefore,

§J51n(cosA) .cosB <3 %smz < ‘/_

therefore,




